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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa mo MaTeMaTHKE Ha YPOBHE HAaudaJdbHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS MPOTrpaMMBbI
HavyanbHOrO OOMmEero odpaszoBanus PI'OC HOO, a takxke OpueHTHpOBaHAa Ha
IIEJICBbIC MPUOPUTETHI  TYXOBHO-HPABCTBEHHOT'O PA3BUTHS, BOCHUTAHUS U
colanu3anuu oo0yJarmuxcs, chopMyiIupoBaHHbIle B QeaepaibHON pabouei
IpOrpaMMe BOCIIUTAHHUS.

Ha ypoBHe HauanpHOrO 001ero 00pa3oBaHus U3yYECHUE MATEMATUKH UMEET
0co0o0€e 3HaueHHE B pa3BUTHM oOyudaromierocs. [IpnoOpeTéHHble UM 3HAHUS, OIBIT
BBITIOJTHCHUST TIPEAMETHBIX W YHHBEPCAIbHBIX JEHCTBHA Ha MaTEMaTHYECKOM
MaTepualie, IEepPBOHAYAIBHOE OBJIAJICHUE MATEeMAaTHYECKUM SI3bIKOM CTaHyT
¢yHmameHTOM 00y4YeHHs Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKKe
Oyaytr BocTpeOOBaHbl B KH3HU. [Iporpamma 1o MaTeMaTHKE Ha YpPOBHE
HavYaJIbHOro 0011ero oOpa3oBaHMsI HaMNpaBlieHa Ha JOCTHKEHUE CIEAYIOIIHNX
o0pa3oBaTeIbHBIX, PA3BUBAIOIINX LIEJIEH, a TAKXKe 11eJIeld BOCITUTAHUSL:

OCBOCHHME HAYAJIBHBIX MATEMAaTHYECKUX 3HAHWN — IMOHUMAaHWE 3HAYCHHS
BEJIMYMH M CIIOCOOOB MX M3MEPEHHsI, UCIIOb30BaHNEe apu(PMETHUECKUX CTIOCOOOB
JUTS pa3pelieHus CI0KETHBIX CUTYalluil, CTAHOBIICHWE YMEHHS peliaTh y4eOHbIe U
NPAKTUYECKUE 3aJladyd  CpelCTBAMH MaTeMaTHKd, paboTa C aJropuTMaMu
BBITIOJTHEHUS apU(METUIECKUX JCHUCTBUN;

dbopmMupoBaHUe (GyHKIIMOHATBHOU MaTeMaTHIECKON I'PaMOTHOCTH
o0yJaromerocsi, KOTopas XapakTepH3yeTCs HaJIWMdheM y HEro OMbITa pPEelICHHs
y4eOHO-TIO3HABATENbHBIX U y4EeOHO-MPAKTHYECKUX 3a7ad, ITOCTPOEHHBIX Ha
NOHMMAaHUM W TPUMEHEHWU MaTEMaTUYECKUX OTHOIIEHUH («4acTb — LEI0oey,
«00JbllIe — MEHBILIE», «PABHO — HEPABHOY, «IIOPSIAOK»), CMbICIIA apU(PMETUUECKUX
NENCTBUH, 3aBUCUMOCTE (paboTa, IBMKEHHE, TPOIOKUTEILHOCTh COOBITHSA);

o0ecrieyeHne MaTeMaTUIeCKOro pPa3BUTHUS OOYYAIOMIETOCS — CIIOCOOHOCTH K
UHTEIICKTyaIbHOU JEeSTENbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaKEHUH,
MaTeMaTU4YEeCKON peur, GOpMHUPOBAHUE YMEHUS CTPOUTH PACCYXACHUS, BHIOUPAThH
apryMeHTaIuIo, pa3jiudarh BepHble (UCTUHHBIE) U HEBEpHbIE (JIOKHBIC)
YTBEPKCHUS, BECTH MTOUCK WH(DOPMAITNH;

CTaHOBJICHHE y4eOHO-TTO3HABATEIbHBIX MOTHBOB, MHTEpECa K H3YUCHHIO U
OPUMEHEHUI0  MAaTeMaTHKH,  BaXXHEHIIUX  KA4YeCTB  HHTEUICKTYaJbHON
JESITENHHOCTU: TEOPETUUECKOTO U TPOCTPAHCTBEHHOT'O MBIIIUICHHS, BOOOpaKEHUS,
MaTEMaTUIECKON peur, OPUEHTUPOBKH B MATEMATHUECKUX TEPMUHAX U TMOHSATHUSX.

B ocHOBe KOHCTpyHpOBaHHS COIEp)KaHHMS M OTOOpa IUIAHUPYEMBIX
pe3ynbTaTOB IMpOorpaMMbl [0 MaTeMaTHKE JIeKaT CleIyIolue IEHHOCTH
MaTEMaTUKH, KOPPETUPYIOIINE CO CTAHOBJICHUEM JIMYHOCTH 00YyYaroIerocs:



NOHMMaHUE MaTEMaTUYECKUX OTHOIIEHHH BBICTYIAET CPEICTBOM IO3HAHMS
3aKOHOMEPHOCTEHN CYIIECTBOBAHUS OKPYXKAIOMIEro MUpa, (PakToB, MPOLECCOB U
ABJICHUHM, MPOUCXOISAIIMX B TNPHUPOAE U B OOILIECTBE (HAIpUMeEp, XPOHOJIOTHUs
COOBITUM, MPOTSHKEHHOCTh MO BpEeMEHH, OOpa3oBaHUE I1IEJIOr0 W3 YacTew,
U3MEHEeHHEe (POpMBI, pazmepa);

MaTEeMaTUYECKUE NPENICTABICHUS O YHUCIaX, BEIMYMHAX, T'€OMETPHUUYECKUX
durypax SBISIOTCS YCIOBHEM II€JIOCTHOTO BOCTPHUATUS TBOPEHHM MPHUPOIBI U
yelioBeKa (MAMSITHUKA apXUTEKTYpbl, COKPOBHILA HCKYCCTBA M KYJBTYpBHI,
00BEKTHI IPUPO/IbI);

BJIQJICHUE MAaTEeMaTUYECKUM SI3bIKOM, DJJIEMEHTAMH AJTOPUTMUYECKOTO
MBILUICHUSI TO3BOJIIET OOYy4aroUueMycs COBEPUICHCTBOBATH KOMMYHHKATHUBHYIO
NEeSATENbHOCTh (AapryMEHTHPOBAaTh CBOIO TOYKY 3pEHHUS, CTPOUTH JIOTMYECKHUE
HENOYKH  PACCYXKJIEHUW, ONpOBEprarb WIM  MOATBEPXKIAaTb HCTUHHOCTD
MPENOI0KEHNS).

Ha ypoBHe HawampHOro o0miero oOpa3oBaHHs MaTeMaTHYECKHE 3HAHUS U
YMEHUS MPUMEHSIOTCS 00 y4arOIIUMCS TPU U3YUEHHUH JIPYTUX yUY€OHBIX MPEAMETOB
(KOTMYECTBEHHbIE U TPOCTPAHCTBEHHBIE XApPaKTEPUCTHUKHU, OLIEHKH, PACUYEThl U
NPUKUKA, HCTONIb30BaHHE Tpaduueckux (HopM MpeAcTaBiIeHUS HHQPOPMAIIHH).
[IpuoOpeTénHble  OO0y4aroUMCS YMEHHUS CTPOUTh QJITOPUTMBI, BbIOMpATH
palMOHANIbHBIE CIIOCOOBI YCTHBIX M MUCBMEHHBIX apU(PMETUUYECKUX BBIYHMCIICHUH,
npuéMbl IPOBEPKH MPABUILHOCTH BBIOJIHEHUS JEUCTBUIA, a TaKXKe pa3lInyeHUeE,
Ha3bIBaHHE, N300pakeHNE TeOMETPUUECKUX (PUTYp, HAXOXKJIEHUE T€OMETPUIECKIX
BEIMYMH  (IJIMHA,  NEpUMETp,  IUIOMAJAb)  CTAHOBATCA  IOKAa3aTEIsIMU
chopmupoBaHHOW  (GYHKIIMOHAIBHOM  TIPaMOTHOCTHM  oOOydammierocs U
NPEANOChUIKOW YCHENIHOro JajbHEHIero oOy4YeHHsl Ha YpPOBHE OCHOBHOIO
oOrmero o0pa3oBaHus.

[Inanupyemble pe3yiabTaThl OCBOEHUS NIPOrpaMMbl IO MaTeMaTHKE,
Ope/CTaBlIeHHbIE MO0 ToJaM OOy4YeHHUs, OTpaXarT, B TMEPBYIO Ouepe/b,
NpeIMETHbIE JOCTHXEHUs oOydaromierocs. Takke OHM BKJIIOYAIOT OTHAEIbHbIE
pe3ynbTaThl B OOJIACTH CTAHOBJIEHHSI JTUYHOCTHBIX KayeCTB M METaIpPEIMETHBIX
JNEHUCTBUN U YMEHUI, KOTOPbIE MOT'YT OBITh IOCTUTHYTBI HA 3TOM 3Tare 00y4eHusl.

Ha u3ydyenue marematuku orBoautcs 540 dacos: B 1 kiacce — 132 ygaca (4
yaca B He/eno), Bo 2 kiacce — 136 yacoB (4 yaca B Hepeno), B 3 kimacce — 136
yacoB (4 yaca B HeJeno), B 4 kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

OcHoBHOE cofepkaHue OOydYeHHs B TporpaMmMe 10 MaTeMaTuke
IPECTaBICHO pasfenaMu: «Huciia u BeNHIuHbIY, «ApupmMeTnuecKkue ACUCTBUSY,
«TekctoBbie 3amaum», «IIpocTpaHCTBEHHBIE OTHOIIECHUS U TEOMETPUUYECKHE
burypsr», «Maremarnaeckass HHGOPMATIHS.

1 KUIACC

Yucia v BeJIMYUHBI

Uucna or 1 go 9: paznuuenue, yrenue, 3anuch. Enununa cuéra. Jlecarok.
Cuér mpeameroB, 3anmuch pesyibrata uuppamu. Yucno u uudpa 0 mnpu
U3MEPEHUU, BEIYUCIICHUU.

Uucna B mpepenax 20: yreHue, 3amuch, cpaBHeHHWE. OQHO3HAYHBIE H
JIBY3HAUHbBIC YKCiia. Y BelnueHue (YMEHbIIICHUE) YUCIa HA HECKOIBKO €JIMHMII.

JlnuHa u e€ uzMepeHue. EQUHULBI IJIMHBI U yCTAHOBJIEHUE COOTHOLIEHUS
MEXy HUIMU: CAHTUMETP, ACLIUMETP.

Apudmernyeckue 1eicTBUA

Cnoxenvue u BbluMTaHue yucen B mpenenax 20. Ha3zpaHuss KOMIIOHEHTOB
JIEVUCTBUH, PE3YJbTATOB JCWCTBUM CJIOXKEHUSA, BbIUMTAHUA. BbeluuTtaHue Kak
JENUCTBHE, 00pPaTHOE CIIOKCHHUIO.

TexkcToBbIE 32124U

TekcroBas 3ajaua: CTPYKTYpPHBIE 2JIEMEHTHI, COCTABJICHUE TEKCTOBOM 3aJ1auu
o o0pasily. 3aBUCUMOCTh MEXY JaHHBIMH M UCKOMOM BEIMYMHOW B TEKCTOBOM
3agaye. Pemenue 3a1a4 B OJHO JEHCTBUE.

IIpocTpaHCTBeHHBbIE OTHOIICHUS] M TeOMeTpUYecKue (Gpurypsl

Pacnonoxenue npeaMeToB U OOBEKTOB Ha IJIOCKOCTH, B TMPOCTPAHCTBE,
YCTAHOBJICHWE NPOCTPAHCTBEHHBIX OTHOIIEHUM: «ClieBa — CIIpaBa», «CBEPXY —
CHU3Y», «MEXIY».

'eomerpuueckue  ¢Gurypbl:  pacrno3HaBaHHE  Kpyra, TpEyroJibHUKa,
NpsAMOYTOJbHUKA, OTpe3Kka. [locTpoeHuwe orpes3ka, KBagpaTa, TPEYTrOJIbHUKA C
NOMOIIIbI0 JIMHEWKHM Ha JHUCTE B KIETKy. M3MepeHuwe [JuHBI OTpe3Ka B
CaHTHUMETpAX.

Maremarnuyeckasi uHGopmanus

CO6op nmaHHbIX 00 00BEKTE Mo 00pa3ily. XapaKTepUCTUKU OO0BEKTa, TPYIIbI
00BEKTOB (KOMUYeCTBO, (hopma, pazMep). ['pynmupoBka 0OBEKTOB IO 3aJaHHOMY
MPU3HAKY.

3aKOHOMEPHOCTh B Py 3aJaHHBIX OOBEKTOB: €€ OOHapy’KeHue,
IPOJIOIKEHUE PAa.



BepHble (MCTHUHHBIE) U HEBEpHbIE (JIOXKHBIE) MPEII0KEHUS, COCTABIICHHbIE
OTHOCHUTENBHHO 33JaHHOT'0 Ha00pa MaTeMaTUYECKIX OObEKTOB.

Urenne TabmuIel, copepkaiieit He 6osee 4 naHHbIX. V3BIeyeHne 1aHHOTO U3
CTPOKM WM CTOJOLlAa, BHECEHHWE OJHOrO-IBYX JaHHBIX B Tabmuny. YrteHue
pUCYHKA, CXEMbl C OJHUM-IBYMS YHCJIOBBIMH JAHHBIMU (3HAYEHUSMH JAHHBIX
BEJINYMH).

JIByX-Tp€X IIaroBble UHCTPYKIMH, CBSI3aHHBIEC C BHIYMCIIEHUEM, U3MEPEHUEM
JUTUHBI, ©300pa’KEHUEM T€OMETPUUECKON (DUTYPBHI.

N3yyenne w™arematuku B | Kjacce CHocoOCTBYEeT OCBOEHHIO Ha
NPOIEEBTUYECKOM  YPOBHE psAJlia  YHUBEpPCAJIbHBIX  Y4YEOHBIX  JICUCTBUIL:
MO3HABATEIBHBIX YHUBEPCAJIBHBIX YYEOHBIX JICUCTBHH, KOMMYHUKATHBHBIX
YHUBEPCAJIbHBIX YUYEOHBIX JEWCTBUM, PETYISTUBHBIX YHHBEPCAIbHBIX YYEOHBIX
JICUCTBUM, COBMECTHOM JICATECIbHOCTH.

VY oOyuaromierocst 6ynyT chOpMHUPOBAHBI CIIEYIONME OAa30BbIE JIOTUYECKUE U
UCCJIE0OBATEIbCKUE JIEUCTBUS KaK YacTh I[10O3HABATENbHBIX YHUBEPCAIbHBIX
y4€OHBIX JEHCTBUM:

HA0JII0IaTh MAaTeMaTHUYeCKHe OOBEKThI (YUCIA, BEIMYUHBI) B OKPY>KAIOIIEM
MUDpE;

0OHapyXUBaTh O0IIEE U PA3IMYHOE B 3aMUCH apU(PMETUUECKUX IEUCTBU;

HAOJII0JIaTh IEUCTBUE U3MEPUTENIBHBIX MPUOOPOB;

CpaBHUBATH J1Ba 00BEKTA, /IBA YUCIIA,

pacnpenensTh 00bEKThl Ha TPYIIIBI 110 33JAHHOMY OCHOBAHHUIO;

KOIUPOBaTh W3y4YEHHbIE (UTYpHI, PUCOBaTH OT PYKH MO COOCTBEHHOMY
3aMBbICITY;

NPUBOJIUTH MPUMEPHI YUCEN, TEOMETPUUYECKUX UTYD;

COOII0JIaTh TOCJIEIOBATENHHOCTh TPU KOJIWYECTBEHHOM U  TOPSIAKOBOM
cyére.

VY o6yuaromerocs OyayT chOpMUPOBaHBI CleAyrIlue WH(QOpMaIMOHHBIC
NENCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUECOHBIX ICUCTBUI:

MOHUMAaTh, YTO MaTEMaTUYECKHE SIBICHHUS MOTYT OBITh NPEICTaBICHBI C
NOMOIIBIO PA3JIMYHBIX CPEACTB: TEKCT, YUCIIOBAs 3alHCh, TaOIUIA, PUCYHOK,
CXeMa;

YUTaTh TAOJIMIly, U3BJIEKaTh WHGOPMAIIMIO, MPEICTABICHHYIO B TaOJIUYHOM
dbopwme.

VY oOyuatomerocs O0ynyT cHOpMUpPOBaHbI CIEAYIONIUE JACHCTBUS OOIICHUS
KaK 4aCTh KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM:

XapakTepu3oBaTh  (OMHUCHIBATh)  YHUCJIO, TE€OMETPUYECKYI0  Qurypy,
MOCJIEIOBATEILHOCTh U3 HECKOIBKHUX YKCEN, 3AMUCAHHBIX MO MOPSIKY;

KOMMEHTHUPOBATh XOJl CPABHEHUS IBYX OOBEKTOB,;



OINKCHIBATh CBOMMH CJIOBAMH CIOKETHYIO CHUTYallMI0 UM MaTeMaTHYeCKOoe
OTHOIIIEHUE BEIUYUH (YUCEIT), OMUCHIBATH MOJIO0KEHUE MPEAMETa B IPOCTPAHCTRBE;
pa3ianyaTh U UCIOJIb30BaTh MaTeEMaTUUYECKHE 3HAKY;

CTPOUTH MPEMIOKEHHSI OTHOCUTENBHO 3a/IaHHOI0 Ha0opa 0OBEKTOB.

Y  oOyuwatomerocss OyayT  cPopMHUpOBaHBI  CIEAYIOIIUE  JICHUCTBHUS
CaMOOpraHU3allud U CaMOKOHTPOJISl KaK 4acTh PEryJSTHUBHBIX YHHBEpPCaIbHBIX
y4eOHbIX JAEHCTBHII:

NpUHUMATh y4eOHYIO 3a/1ady, yAep>KUBaTh €€ B Mpoliecce AesITeNbHOCTH;

JICMCTBOBATh B COOTBETCTBUU C MPEITIOKEHHBIM 00pa3lioM, HHCTPYKIIUEIH;

OpPOSIBIATH MHTEPEC K MPOBEPKE PE3yJIbTaTOB pEIIeHHs y4eOHOM 3anayu, ¢
MOMOIIBIO YYUTENSI yCTaHABIUBATh MPUYMHY BO3HUKILIEH OMIMOKU U TPYTHOCTH;

NOPOBEPSITh TNPABWIBHOCTh BBIUMCICHHS C TMOMOIIBIO Jpyroro mpuéma
BBITIOJTHEHUS JIEHCTBUSL.

CoBMecTHas 1eATeTbHOCTh CIOCOOCTBYET (POPMUPOBAHUIO YMEHUM:

y4acTBOBaTh B MapHOI paboTe ¢ MaTeMaTUYECKUM MaTEepUaIOM, BBITIOIHSATD
NpaBUjia COBMECTHOM JESATENbHOCTH: JIOTOBApPUBATHCS, CUMUTATHCS C MHEHUEM
napTHEpa, CIOKOMHO U MUPHO pa3peniarb KOHQIUKTHI.

2 KNIACC

Yuciaa v BeJTMIHHBI

Uucna B npenenax 100: yreHue, 3amnmch, NECATHYHBIM COCTaB, CPABHEHUE.
3anuch paBEHCTBA, HEPABEHCTBA. Y BEIMUYEHHUE, YMEHBIIECHUE YUCIIA HA HECKOJBKO
€AUHULL, 1ECATKOB. Pa3HOCTHOE CpaBHEHHE YHCEIL.

BenuuuHel: cpaBHeHHME 1O Macce (€IMHULA MAcChl — KWJIOIPaMM), BPEMEHH
(eaAMHUIIBI BPEMEHU — Yac, MUHYTA), U3MEPEHUE JUTMHBI (€AUHULIBI JUTMHBI — METP,
JNELUMETP, CAHTUMETP, MUUITUMETP). COOTHOLIEHUE MEXAY €ANHULAMH BETUYHHBI
(B mpenenax 100), ero npuMeHeHUE 1l pEIICHUs TPAKTUYECKUX 3a]1ay.

ApudpmMernyeckue 1eHCTBUSA

YcrTHOE cnokeHHe W BhluMTaHue yucen B mpenenax 100 6e3 mepexoma u ¢
nepexonoM uyepes paspsa. [IuceMeHHOe Cl1oKeHNe U BBIYUTAaHUE YHUCEIT B IIPEIeiax
100. IlepeMecTUTENBHOE, COUYETATEIIBHOE CBOMCTBA CIIOKEHUS, MUX INPUMEHEHUE
JUISL BBIYUCIIEHUI. B3aMOCBSA3b KOMIIOHEHTOB U PE3yJIbTAaTa JEHUCTBUS CIOXKEHUS,
neicTBus BbruMTaHus. [IpoBepka pe3yipTaTa BBIUHCIEHUS (PEaJbHOCTh OTBETA,
oOpaTHOe JeHCTBHE).

JlelicTBUSL yMHOXXEHHUS M JEJNEeHUS 4YHUCeNl B NPAKTHUYECKHX W Y4eOHBIX
cutyanusx. Ha3BaHus KOMIIOHEHTOB ACHCTBUI YMHOXEHUS, ACIICHUS.

Tabnanunoe ymHoxeHue B mpenenax 50. TabmuuHble cilydyad YMHOMKEHUS,
JICTICHUs] TIpU BBIYMCICHHUSX WM pEUICHMM 3a1ad. llepeMecTuTenbHOE CBOMCTBO



YMHOXKEHUSI. B3anMOCBSI3b KOMIIOHEHTOB W pe3yibTaTa JICUCTBUS YMHOMXKECHHS,
NENUCTBUS JEIECHUS.

HeusBecTHbII KOMIIOHEHT JAEHUCTBUS CIIOKEHUS, JCHUCTBUS BBIYUTAHMS.
Haxox1ieHne Hen3BECTHOrO KOMIIOHEHTA CI0KEHNW S, BEIYUTAHMS.

UucnoBoe BBIpaXKEHHUE: YTECHHE, 3alUCh, BbIYUCICHHE 3HaueHus. [lopsamok
BBIMIOJIHEHUSI JIEMCTBUI B YHUCIIOBOM BBIPAXXECHUHU, COJIEpKAIIEM JICUCTBUS
CJIOKCHHS M BBIYUTaHUS (CO cKoOKamu miH 6e3 cko0ok) B peaenax 100 (e 6onee
Tp€x aeicTBuil). HaxoxaeHue 3Haue€HUs] YUCIOBOTO BhIpaKeHUs. PaloHaabHbIE
IIPUEMBI BBIYMCIICHUN: UCIIOJIb30BAHUE IIEPEMECTUTEIBLHOIO CBOKCTBA.

TekcToBbIC 321241

UreHune, npencTaBiIeHUE TEKCTA 3a1a4U B BUJIE PUCYHKA, CXEMbI WJIA JPYTrOu
moaenu. [1nan permienus 3agauu B ABa ACUCTBUSA, BLIOOP COOTBETCTBYIOIIUX TIJIAHY
apu(pMEeTUYEeCKUX JeWCTBUI. 3amuch pelieHuss M OTBeTa 3ajaud. PerneHue
TEKCTOBBIX 3aJlad Ha [PUMEHEHHE CMbICIa apuPMETHYECKOTO JACHCTBUS
(clioxkeHue, BbIYMTAHUE, YMHOXKEHHWE, JeneHue). Pacu€rHele 3agauun  Ha
YBEIIMYECHUE WM YMEHBIICHUE BEIWYUHBI HA HECKOJIBKO €AWHUI] WJIK B HECKOIBKO
pa3. 3anuch OTBETa K 3a7adye M ero mposepka ((popMyliHpoBaHUE, MPOBEpKa Ha
JIOCTOBEPHOCTb, CJIEIOBAHUE TUIAHY, COOTBETCTBUE IMOCTABIIEHHOMY BOMPOCY).

IIpocTpaHCcTBeHHbIE OTHOLICHHUS M reOMeTpUuYecKue purypsl

Pacnio3naBanue um n3o0pakeHUE T'E€OMETPUYECKUX (QUryp: TOuUKa, IpsiMasd,
IpsAMOM yroJl, JOMaHasi, MHOTOyroJdbHUK. [locTpoeHue oTpe3ka 3a1aHHOM JJINHBI C
NoOMOIIbI0 JUHEHKH. M300pakeHne Ha KieTdatod Oymare MpsMOyroJdbHUKA C
3aJJaHHBIMM JJIMHAMM CTOPOH, KBaJpara C 3aJaHHOM JJIMHOW CTOpPOHBI. J[nuHa
aoMaHoi. M3mepeHne mepuMerpa M300paKEHHOIO MPSMOYToibHUKA (KBaaparta),
3alUCh PE3YJIbTaTa U3MEPEHUS B CAHTUMETPAX.

MaremaTtuueckast uHGopmanus

Haxoxnenue, ¢gopmynnpoBaHHE OIHOTO-IBYX OOIIMX MPHU3HAKOB Habopa
MaTeMaTU4YECKUX OOBEKTOB: YHCEN, BEJIMYMH, TCOMETPUYECKUX  (Uryp.
Knaccuduxanus oObeKTOB MO 3aJaHHOMY WJIH CaMOCTOSITEIBHO YCTAaHOBJICHHOMY
npu3HaKy. 3aKOHOMEPHOCTh B DSy YHCEN, TeOMETPpUYECKHX (Uryp, oObEKTOB
MTOBCEHEBHOM KU3HMU.

BepHbie (MCTUHHBIE) U HEBEpHbIE (JIOKHBIE) YTBEPXKACHHS, COAEpKalIUe
KOJIMYECTBEHHBIE, TPOCTPAHCTBEHHBIE OTHOIIEHUS, 3aBUCUMOCTH MEXKIY YHCIAMU
wiu BelnuuHaMu. KOHCTpyHpoBaHWE YTBEPXKAECHHUM C HCIIOJIb30BAHUEM CJIOB
CKAXIBINY, «BCEY.

Pabota ¢ Tabnuiiamu: U3BJIEYEHNE U MCTIOIB30BAHUE I OTBETA HA BOIPOC
uHbOpMaIK, TPENCTaBICHHON B Tabnuie (Hampumep, TaOJIUIBI CIIOXKECHHUS,
YMHOEHUS, TpauKa JeKypCTB).



Bnecenue maHHbBIX B TaOJMIly, JIOTIOJTHEHUE MOJeENeH (cXxeMm, n300paKeHUI)
TOTOBBIMH YHUCIIOBBIMH JIaHHBIMHU.

Anroputmbl (MPUEMBI, TPaBWJIA) YCTHBIX M THUCHBMEHHBIX BBIYHMCIICHUH,
U3MEPEHUHN U MTOCTPOCHUSI TEOMETPUUECKUX (DUTYD.

[IpaBwia paboOTHI € 2JIEKTPOHHBIMHU CPEICTBAMU OOyYEeHUsSI (DJIEKTPOHHOM
dbopMoii yueOHMKA, KOMITBIOTEPHBIMU TPEHAKEPAMU).

N3yyenne wmarematukd BO 2 KJIacce CIOCOOCTBYET OCBOCHHUIO Ha
MPOMENEBTUYECKOM  YPOBHE  psJla YHUBEPCAIbHBIX  Yy4E€OHBIX  JEHCTBUIA:
MO3HABATEILHBIX  YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUNA, KOMMYHUKATHBHBIX
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUI, PETYIATHUBHBIX YHUBEPCATBHBIX YUeOHBIX
JICUCTBUM, COBMECTHOM JICATECIbHOCTH.

VY obyuaronierocs OyayT chopMUpPOBaHBI CEAYIONTME 0a30BbIC IOTUYECKHUE U
UCCJIeIOBATEIbCKUE JIEUCTBHUS KaK YacTh [O3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX JCHCTBUIA:

HAOJIFO1aTh MAaTEMATHYECKUE OTHOMICHHSI (4acTh — IIeJI0e, OOIBIIIE — MEHBIIIE)
B OKpY>KalolleM MUPE;

XapaKTepHU30BaTh HA3HAYEHUE U UCIIOJIb30BATh MPOCTEHIINE U3MEPUTENbHbBIC
npuOOpHI (CAHTUMETPOBAS JICHTA, BECHI);

CpaBHUBATh TPYMIbl 00BEKTOB (YUCEN, BEIUYUH, T€OMETPUUYECKUX (UTYDP) MO
CaMOCTOSITE€IILHO BEIOPAHHOMY OCHOBAHHUIO;

pactipenensate  (kiaccuduIupoBaTh)  O0BEKTHl  (UMCa,  BEJIWYHHBI,
reoMeTpudeckue (GUrypbl, TEKCTOBBIE 3a/1a4U B OJHO JICHCTBUE) HA TPYIIIIBL;

O0OHApYXUBATh MOJIEJIA T€OMETPUUYECKUX (PUTYP B OKPYKAIOIIEM MUPE;

BECTHU TMOUCK PA3IUYHBIX peIIeHuN 3afadu (pacu€THOM, C T€OMETPUUECKUM
CoJIep)KaHHEM );

BOCIIPOM3BOJIUTH MOPSIAOK BBIMOJHEHUS JEUCTBUI B YMCIOBOM BBIPAXKEHUU,
coJieprKaIeM JEeHCTBUS CIIOKEHHS M BRIUUTaHUS (CO CKOOKaMu Wi 0€3 CKOOOK);

yCTaHABJIMBATh COOTBETCTBHE MEXKIYy MAaTEMaTHYECKUM BBIPAKEHUEM U €0
TEKCTOBBIM ONHCAHUEM;

noa0UpaTh MPUMEPHI, MOATBEPKAAIOIINE CYKICHUE, BEIBO, OTBET.

VY oOyuaromerocs OyayT chOpMUPOBaHBI ClEAYIOIIUME WH()OpPMAIMOHHBIC
JENCTBUS KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YUYEOHBIX TEUCTBUI:

U3BJIEKATh M HCIIOJIb30BaTh MHGOpPMAIIUIO, MPEICTABICHHYI0 B TEKCTOBOM,
rpadudeckoii (pUCYHOK, cxema, Tabmura) ¢popme;

yCTaHABJIMBAaTh JIOTUKY TMepebopa BapHaHTOB MJISI PELICHHS MPOCTEHIINX
KOMOMHATOPHBIX 3a/1a4;

JIOTIONHATE  MOJIETH  (CXEMBbI, HW300paKEeHHs]) TOTOBBIMH  YHCIOBBIMU
JTAHHBIMH.



VY obyuatomierocs O0ynyT cHOpMUpPOBaHbBI CIEAYIONIUE JCHCTBHS OOIICHUS
KaK 4acTh KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM:

KOMMEHTUPOBATh XOJl BBIYMCIICHUI;

OOBSICHSITH BBIOOP BEIMYMHBI, COOTBETCTBYIOILIEH CUTYAIIUU U3MEPEHUS;

COCTaBJSITh TEKCTOBYIO 3ajlady C 3aJaHHbIM OTHOIIEHUEM (TOTOBBIM
pelieHreM) 1mo oopasity;

UCIIOJIb30BaTh MAaTEMAaTHUYECKWE 3HAKM W TEPMHUHOJOTHIO JJisl ONHCAHUs
CIO)KETHOM CUTYaIllMu, KOHCTPYUPOBAHUS YTBEPXKICHUHN, BBIBOJJOB OTHOCUTEIHHO
JTAHHBIX O0BEKTOB, OTHOIIICHHUS;

Ha3bIBaTh 4KCJA, BEJIIMYMHBI, TEOMETpUYECKHE QUryphl, o01amaromme
3aJaHHbIM CBONCTBOM;

3alUChIBATh, YNTATh YHUCIIO, YUCIIOBOE BHIPAKEHUE,

NPUBOJIUTh TMPUMEPHI, WUIIOCTPUPYIOIINE apudmeTudeckoe JaeicTBue,
B3aMMHOE PACIOJIOKEHUE T€OMETPUIECKUX (PUryp;

KOHCTPYUPOBATh YTBEPKIEHUS C UCTIOJIb30BAHUEM CJIOB «KAXKIBI», «BCEY.

Y  oOyuwatomierocss Oyayr  copMHpOBaHBI  CHEAYIOIIUME  JIEUCTBUA
CaMOOpPTaHM3allMd M CAaMOKOHTPOJISI KaK YacTh PEryJsTUBHBIX YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUIA:

CJe0BaTh YCTAHOBJIEHHOMY MPABUIY, MO KOTOPOMY COCTAaBJIEH PsiJ YHCEN,
BEJIMYUH, TEOMETPUYECKUX (PUTyp;

OpPraHU30BbIBATh, YYaCTBOBATh, KOHTPOJIUPOBATH XOJA W PE3YyJbTaT MapHOM
paboOThI C MATEMATHUYECKUM MaTEpHUAIIOM;

MPOBEPATh NPABUIBHOCTh BBIYUCIEHUS C TOMOIIBIO JPYyroro mnpuémMa
BBITIOJTHEHUS IEUCTBUS, 0OpAaTHOTO ICUCTBUS,

HaXOJUTh C TIOMOLIBIO YYHUTENs TPUYMHY BO3HUKIIEH OIIMOKKA WU
3aTPYAHEHUS.

VY oOydaromierocst 6yayT copMUpOBaHBI CIACAYIOMIUE YMEHUS COBMECTHOM
NeSATeTbHOCTHU

NpUHUMATh TpaBUJIa COBMECTHOM JEATeNbHOCTH Ipu paboTe B Mmapax,
rpYINax, COCTABJICHHBIX YUUTEIIEM WU CAMOCTOSTENIbHO;

y4acTBOBATh B MAPHOM M TpYNmnoBoM paboTe C MaTeMaTH4YeCKUM
MaTepHalIoM: 00CYX AaTh LENb ASITEIIbHOCTH, X0/ pabOThl, KOMMEHTUPOBATH CBOU
JICNCTBUS, BBICIYIIMBATh MHEHUS JIPYTUX YYaCTHUKOB, TOTOBUTH MPE3CHTAIIUIO
(YCTHOE BBICTYIUUICHUE) PEIICHUS WA OTBETA;

pemath COBMECTHO MaTeMaTH4YeCKHE 3aJlaud MOMCKOBOTO M TBOPYECKOTO
xapakTtepa (ompenensaTh C IMOMOIIbI0 U3MEPUTEIbHBIX WHCTPYMEHTOB JUIMHY,
OMpENENATh BpEMS W MPOJOJHKUTENBHOCTh C TIOMOILIBID YacoOB, BBINOJHATh
MPUKUJIKY U OLIEHKY pe3yJibTaTa JEHCTBHI, H3MEPEHHUI);

COBMECTHO C YUUTEJIEM OIICHUBATh PE3YyJIbTaThl BHITIOJHEHUS 00111ei paOOTHI.



3 KIIACC

Yuciaa v BeJIMYUHBI

Uucna B npenenax 1000: urenue, 3anuch, CpaBHEHUE, PEICTABICHUE B BUIE
CYMMBI pa3psiIHbIX cllaraeMbiX. PaBeHCTBa U HEPAaBEHCTBA: YTEHHUE, COCTABJICHUE.
VBenuueHne WIM YMEHbBIIEHHE 4YHCiIa B HECKOJIbKO pa3. KpaTHoe cpaBHeHue
qucen.

Macca (eguHuIIa Macchl — I'paMM), COOTHOIIEHUE MEXAY KWJIOrpaMMOM U
rpaMMOM, OTHOILIEHHUS «TSDKEJIee — JIETUE Ha...», «TshKellee — JIErye B...».

Croumocth (eauHUIIBI — pyOJib, KONEHKa), yCTaHOBJIEHUE OTHOUICHUS
«IOpO’KEe — JICHICBJIE HA...», «IO0pOoXkKe — JemieBiie B...» COOTHOIIEHUE «IIeHa,
KOJIMYECTBO, CTOMMOCTh» B MTPAKTHUYECKON CUTYalUU.

Bpewms (enunuiia BpeMeHH — CEKYH/1a), YCTAHOBIICHUE OTHOIIEHUS «OBICTpeEe
— MEIJICHHEE Ha...», «ObIcTpee — MeieHHee B...». COOTHOIIEHUE «Hayajo,
OKOHYAHHE, MPOJIOJKUTEIBLHOCTh COOBITHSI» B MMPAKTUUECKOW CUTYaIUH.

JlnuHa (eOWHULBI JUIMHBI — MWJUIUMETP, KUJIOMETP), COOTHOIICHHE MEXIY
BEITMYMHAMH B TIpesienax Toicsian. CpaBHEHUE OOBEKTOB T10 JIJTUHE.

[Tnomans (€AMHULIBI IJTOMIAAN — KBAJPATHBINA METP, KBaIPATHBIA CAaHTUMETD,
KBaJIpaTHBIN IeIUMETP, KBaApaTHbIA MeTp). CpaBHEHHE OOBEKTOB IO IIOMIAIH.

ApudpmMerndeckue 1eHCTBUSA

VY cTHBIE BRIUMCIICHUS, CBOAUMBIC K AecTBUSAM B ipenenax 100 (tabnuunoe u
BHETA0JUYHOE YMHOXXEHUE, ACIICHUE, IEUCTBUS C KPYTIBIMU YUCIIAMHU).

[TucemenHoe cioxxkenue, BprunTanue uyucen B npexaenax 1000. leictBus c
yuciaamu 0 u 1.

[lucbMeHHOE YMHOXEHHE B CTOJOHWK, THCHMEHHOE JIEJICHUE YTOJKOM.
[IlucemMeHHOEe yMHOXKEHUE, IEICHHE Ha OJHO3HayHoe uuciao B mpenenax 100.
[TpoBepka pe3yinbTaTa BeIYUCICHHS (IPUKUIKA WIH OIIEHKA pe3yibTaTa, 00paTHoe
NEeNCTBHE, MPUMEHEHUE allTOPUTMA, UCIIOJIb30BAHHUE KAJIbKYJIATOPA).

[TepemecTuTenbHOE, COYETATEILHOE CBOWCTBA CIIOKEHMUS, YMHOXKEHHS MpPU
BBIYUCIICHUSIX.

Haxoxnenre Hen3BeCTHOr0 KOMIOHEHTa apu(METUYECKOT0 JIEHCTBUS.

[Topsimok  JEUCTBUKA B YHCJIOBOM  BBIPAXXECHUH, 3HAYCHUE YHCIIOBOTO
BBIPAKEHHUS, COIEPHKAIIEr0 HECKOIBKO AEMCTBUH (CO CKOOKaMH Wi 0€3 CKOOOK), €
BbIUKCIICHUsIMU B nipenenax 1000.

OIHOpPOHBIE BETUYUHBI: CI0KEHUE U BBIYUTAHUE.

TexcToBBIE 3aa4YN

Paborta ¢ TekcTOBOIM 3a/aueii: aHAIU3 JaHHBIX U OTHOIICHUH, IPEACTaBICHUE
HAa MOJICNIM, TJITAHMPOBAHME XOJa pEIIeHUs 3a7add, perieHue apu@MeTHYeCcKUM
crocoboM. 3ajaud Ha TOHUMAHHE CMbICIA apuMETUYECKUX ICUCTBUN (B TOM
YHCJI€ JACJICHUSI C OCTaTKOM), OTHOIICHUH («OO0bIlle — MEHBIIIE Ha...», «0O0JbIIe —



MEHBIIE B...»), 3aBUCUMOCTEN («KYIUIS-TIPOAaXa», pacyéT BpEMEHHU, KOJINYECTBA),
Ha CpaBHEHUE (Pa3HOCTHOE, KpaTHOE). 3aluCh PElIeHUs 3aa4u Mo JCHCTBUAM U C
IIOMOIIBI0 YHCIOBOrO BbIpakeHMs. IIpoBepka pelieHus M OLIEHKAa IOJy4EHHOIO
pe3ynbrara.

Jlonst BeNMYMHBI: TOJOBUHA, TPETh, 4YETBEpPTh, MsTasi, JecATas 4YacTb B
npakTuyeckoil curyamuu. CpaBHEHUE [I0J€ld OJHOW BEJIMYMHBL. 3aJauyd Ha
HAXO0XJACHUE JI0JIM BEIIMYUHBI.

IIpocTpaHcTBeHHBIC OTHOLIEHHUS U reoMeTprUYecKue GUurypsl

KoucTpynpoBanue reomerpuueckux ¢uryp (pazdoueHue (urypbl Ha 4acTw,
cocTaBJeHHE (PUTypBI U3 YacTei).

IIepumeTp MHOIOYTrOJIbHUKA: U3MEPEHUE, BEIUUCIEHUE, 3aIIUCh PABEHCTBA.

W3mepenne miomany, 3amuch pe3yjbTaTa HU3MEpPEHUs B KBaJpaTHBIX
caHTUMeTpax. Beluucienue romaan NpsMoyroibHUKa (KBajapara) ¢ 3aJaHHBIMU
CTOpOHaMH, 3amuch paBeHcTBa. M3o0paxkenme Ha KkieryaToit Oymare
OPSIMOYT'OJIbHUKA C 3aJaHHBIM 3HAYEHHUEM ILJIOIA/IH.

MaremaTnuyeckasi uHGopmManus

Knaccudukanus o6beKTOB MO JBYM MPU3HAKAM.

Bepnsbie (MCTUHHBIE) u HEBEPHBIEC (JIoKHBIE) YTBEPKICHUS:
KOHCTpPYHUpOBaHUE, MpoBepka. Jlornueckue paccykJIeHUs CO CBA3KAMH «ECiH ...,
TO ...», «IIO3TOMY», «3HAUUT.

W3BiedyeHne M HCMOIB30BaHME JIJIsl BBIMIOJIHEHUS 3aJaHuil uHGbOpMaIuy,
NPEICTaBICHHON B TabIMIaX € JaHHBIMH O pEaJIbHBIX IpOLeccaX U SIBICHUAX
OKpYXaIoLero Mupa (HampuMmep, paclucaHUe€ YpPOKOB, IBHKEHHS aBTOOYCOB,
10€3/10B), BHECEHHE JJAHHBIX B TaOJMILY, JOMOJIHEHHE YEPTEXKA TAHHBIMU.

dopMaIM30BaHHOE OMUCAHUE TMOCIEI0BATEIbHOCTH ACHUCTBUI (MHCTPYKIIMS,
IJIaH, CXeMa, alrOpUTM).

CronOuaTtass auarpaMma: YTE€HHE, HCIIONb30BAHWE JAHHBIX ISl PEIICHUS
y4€OHBIX U IPAKTUYECKUX 3a]1a4.

ANTOpUTMBI U3y4YEHHUs MaTepuasa, BBIMOJHEHUS O0ydYaroluX M TECTOBBIX
3aJlaHUd Ha JOCTYIHBIX JJIEKTPOHHBIX CpencTBax OOy4eHMsl (MHTEpPaKTUBHOM
JOCKE, KOMIIBIOTEPE, IPYTUX YCTPOMCTBAX).

N3yyenue wmateMaTuku B 3 KJacce€ CHOCOOCTBYET OCBOEHHUIO psa
YHUBEPCAIBbHBIX YUEOHBIX JACHCTBUM: MO3HABATEIbHBIX YHHUBEPCAIBHBIX yUeOHBIX
NENCTBUM, KOMMYHUKATHUBHBIX ~ YHUBEPCAJIBHBIX  Y4YEOHBIX  JICHCTBHIA,
PETYISTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUIN, COBMECTHOU AEATEIbHOCTH.

VY oOyuaromierocst 0ynyT chOpMHUpPOBaHKI CleIyIonue 6a30BbIe JIOTHUECKUE U
UCCIIEIOBATEIbCKUE JIEUCTBUSI KaK YacTh [103HABATEIbHBIX YHUBEPCAIBHBIX
y4€OHBIX JEHCTBUM:



CpaBHUBATh MaTeMaTH4YEeCKUE OOBEKTHI (YMCia, BEIUYMHBI, FT€OMETPUYECKHE
urypsr);

BBIOMpATH MPUEM BBIYHUCIICHHUS, BHITIOIHCHUS ICHCTBHS;

KOHCTPYUPOBATh F€OMETPUUECKUE (PUTYPHI;

KJ1accu(UIUPOBaTh OOBEKTHI (YMCIA, BEIMYMHBI, TEOMETPUUYECKHUE (DUTYPHI,
TEKCTOBBIE 33J]Ja4H B OJTHO JIEUCTBHE) MO BRIOPAHHOMY MPU3HAKY;

NPUKUIBIBATH pa3Mepbl (PUTYPHI, €€ STIEMEHTOB;

MOHUMATh CMBIC 3aBUCUMOCTEM W  MaTeMaTUYeCKUX  OTHOIICHH,
ONMCAHHBIX B 3a/1a4€;

pasnuyaTh ¥ UCTOIb30BaTh Pa3HbIE TPUEMBI U AITOPUTMbI BHIYHCIICHNUS,

BBIOMPATh METOJT pelieHus (MOAEeTUPOBaHUE CUTYaIlUHU, TIepe0op BapUaHTOB,
UCII0JIb30BaHUE AJITOPUTMA);

COOTHOCUTh  Hauajgo, OKOHYAHHE, MPOJOJLDKUTEIBHOCTh COOBITUS B
NPAKTUYECKON CUTYalUU;

COCTaBJIATh  psAA  4YwWcen (BETWYMH, TeOMETpuueckux (Guryp) 1o
CaMOCTOSITEIIbHO BEIOPAaHHOMY MPaBUITY;

MOJIETTUPOBATH MPEIIOKEHHYIO TPAKTUYECKYIO CUTYAIIHIO;

YCTaHABJIMBATH MOCJIEIOBATEIHLHOCTh COOBITHIA, IEUCTBUM CIOKETa TEKCTOBOM
3a/1a4u.

VY o6yuaromerocs OyayT chOpMUPOBaHBI CileAyHOIIUe HHPOPMAIIMOHHBIC
JENCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBbHBIX YUECOHBIX ICHUCTBUI:

YUTaTh UHGOPMAIINIO, PECTABICHHYIO B Pa3HbIX opmax;

U3BJIEKaTh W WHTEPHPETUPOBATh YHWCJIOBBIE JAaHHbIE, MPEICTABICHHBIE B
Tabaulle, Ha Juarpamme;

3aMOMHATH TAOJIUIIBI CIIOKEHUS U YMHOXKEHUS, JOMOJIHITH JaHHBIMU YEPTEXK;

YCTaHABJIMBATh COOTBETCTBUE MEXKIY pa3IUYHBIMU 3aMKUCSIMU PELICHUS
3a/1a4u;

UCIIOJIb30BaTh JOMOJTHUTENBbHYIO JIUTEpaTypy (CIPaBOYHUKH, CIOBApPHU) IS
YCTAHOBJICHHUS U MTPOBEPKHU 3HAYEHUSI MATEMAaTUYECKOTI0 TePMUHA (TIOHATHS).

VY oOyuaromerocsi OyayT chOpMHPOBAHBI CICAYIONINE TEHCTBHS OOIICHHS
KaK 4aCTh KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUYECOHBIX JEHCTBUM:

UCIIOJIb30BaTh MAaT€MAaTHYECKYI0 TEPMHUHOJOTUIO JUIsl OMUCAHUSI OTHOIICHUM
U 3aBUCHUMOCTEH;

CTPOUTH pEUYEBBIC BBICKA3bIBAHUSA JJIS PEIICHUS 3ajlady, COCTaBIATH
TEKCTOBYIO 3a/1a4y;

OOBSCHATH HA MPUMEPAX OTHOIIEHHUS «OO0JbIlIe — MEHBIIIE Ha...», «O0ibIIe —
MEHBIIIE B...», «PABHOY;

UCIIOJIb30BaTh MAaTEMATUYECKYIH0 CUMBOJIMKY JJII COCTABJICHUS YHCIIOBBIX
BBIPAXKEHU;



BbIOHPATh, OCYIIECTBIIATh MEPEX0J] OT OJHUX CIAUHUI] U3MEPCHHS BEIUYHHBI
K JJPYTUM B COOTBETCTBUU C MPAKTUICCKOU CUTYaIIEH;

y4acTBOBaTh B OOCYXJICHHM OIIMOOK B XOJAC W pPE3YyJIbTaTe BBIMOJHCHUS
BBIUMCIICHUS.

Y  oOyuwatomerocss OyayT  cPopMHUpOBaHBI  CIEAYIOIIUE  JICHUCTBHUS
caMOOpraHU3aIlid W CaMOKOHTPOJS KaK YacTh PETYJISTHUBHBIX YHHBEPCATbHBIX
y4eOHBIX JEHCTBUIA:

IPOBEPSITHh XOJI U PE3yJIbTAT BBITIOJHCHHS ICHCTBUS;

BECTH IMOUCK OIINOOK, XapaKTePU30BaTh UX U UCIIPABIIATH;

dopmynupoBaTh OTBET (BBIBOJ), IOJATBEPXKIATh €ro OOBICHECHHUEM,
pacu€ramu;

BbIOMpAaTh W HCIOJb30BaTh pPa3jMuHbICc MPUEMBI NPUKHJIKH W MPOBEPKHU
NPaBUJILHOCTH BBIYHCIICHUS, MPOBEPSATh MOTHOTY W IMPABWJIBHOCTH 3aIlOJHEHUS
TaOJIUI] CIIOKECHUS, YMHOKCHHSI.

VY oOyuaromerocst 6yayT copMUpOBaHBI CIASAYIOMIUE YMEHHUS COBMECTHOM
JCSITCIILHOCTH

npu paboTe B TPYIIE WIX B Mape BHINOIHATH MPEAIOKEHHBIC 3alaHus
(HaXOIUTh pa3HbIC PEIICHUS, OMPEILIATh C MOMOIIBIO ITU(PPOBLIX U aHAJOTOBBIX
pUOOPOB, H3MEPUTEITBHBIX HHCTPYMEHTOB JUTHHY, MacCy, BpeMs);

JIOTOBAPUBATLCSA O pachpeieiieHud O00sS3aHHOCTEH B COBMECTHOM TpY/IE,
BBITMIOTHATh POJIM PYKOBOJIUTENS WU TMOMYMHEHHOTO, CACPXKAHHO NPUHUMATH
3aMe4aHus K CBoel padore;

BBIMOJHITh COBMECTHO MPUKUIKY U OIEHKY PE3yJIbTaTa BBITOJHEHUS OOIIeH
paboTHI.

4 KIIACC

Yucia 1 BeJTMYMHBI

Uucma B mpenenax MWUIMOHA: YTEHHUE, 3aIUCh, MOPA3PSAHOE CPABHEHUE
ynopsinouenue. Yucno, Oosbliee Wi MeHbIlIee JaHHOTO YHCia Ha 3a/1aHHOE YUCIIO
pa3psAIHBIX €AUHUL], B 3aJJAaHHOE YUCJIIO Pas.

Benuuunsbl: cpaBHeHHE 00BEKTOB IO Macce, JUIMHE, MJI0IA 1, BMECTUMOCTH.

Enunuiel Maccsl (1IEHTHEP, TOHHA)U COOTHOIIEHUS MEXA1Y HUMHU.

Enununel BpeMeHu (CyTKH, HEIEINsl, MECSL, IO/, BEK), COOTHOLIECHHUS MEXY
HUMU.

Enuaunbsl anuHel (MAJUIMMETP, CAHTHUMETP, JIECLUMETP, METP, KUIOMETP),
wiomaay (KBaJpaTHbIH METp, KBaJpaTHBIM CAaHTUMETP), BMECTUMOCTU (JIUTD),
CKOPOCTHU (KWJIOMETPBI B 4aC, METPBI B MUHYTY, METPBI B CEKYHAY). COOTHOILIEHHE
Mexny ennHunaMy B npexnenax 100 000.

Jlonst BeTUYMHBI BPEMEHU, MACCHI, ITTUHBI.



ApudpmMernyeckue AeiCTBUA

[IucbMEHHOE CIOKEHUE, BBIYMTAHWE MHOTO3HAUHBIX YHMCEN B Ipeaenax
MWIUIMOHA. [IuCcbMEHHOE yMHOXEHHWE, JEJICHHE MHOIO3HAYHBIX YHCEI Ha
oHO3Ha4YHOE (nBy3HauHoe) umciio B npenenax 100 000. [lemeHune ¢ ocTaTkoM.
Vmuoxenue u aeaenue Ha 10, 100, 1000.

CaoiicTBa apu(METHUECKUX JCHUCTBUM M WX NMPUMEHEHHE JIS BBIUUCIICHHM.
[Tonck 3HaUYEHUS YKMCIOBOIO BBIPAXKEHHMS, COAEPIKAILIETO HECKOJIBKO JIEWCTBUM B
npenenax 100 000. [Ipoeepka pe3yibTaTa BBIUUCICHUNA, B TOM YHCIIE C MTOMOIIBIO
KJIbKYJISATOpA.

PaBencTBO, comepkaiiee HEM3BECTHBIM KOMIOHEHT apu(METHIECKOTO
JEUCTBUS: 3aIIUCh, HAXOK/IEHNE HEM3BECTHOIO KOMITIOHEHTA.

YMHOKEHUE U ACIEHNE BEIUYMHBI HA OJTHO3HAYHOE YHCIIO.

TexkcToBbIE 3a1a4U

PabGora ¢ TekcToBOM 3amadeil, pelieHrne KOTOPOH COACPKUT 2—3 NEeUCTBUS:
aHaJIN3, MPEACTABIEHUE HA MOJEIH, TUIAHUPOBAHUE U 3aIIMCh PEIICHUS, IPOBEPKA
peleHusT M OTBETAa. AHAIN3 3aBUCUMOCTEM, XapaKTEPU3YIOIINX IPOLECCHI:
JBUXKEHUS (CKOPOCTh, BpeMsi, MPONACHHBINA MyTh), pabOThI (TPOU3BOAUTEIHLHOCTD,
Bpemsi, 00BEM paboOThI), KYIIU-TIpOJaxu (IIeHa, KOJIUYECTBO, CTOUMOCTBH) U
pelieHrne COOTBETCTBYIOIIMX 3aJad. 3aJadydl Ha YCTAaHOBJIECHUE BpEMEHHU (Haualo,
MPOJIOJKUTEIBHOCTE M OKOHYAHHME COOBITHS), pacuéra KOJIMYEeCTBA, pPacxoa,
U3MEHEHHUA. 3aJlayd Ha HaXOXKJICHHUE [0JU BEJIMYMHBI, BEIMUYMHBI MO €€ M0Je.
Pa3nbie criocoObl pelieHnss HEKOTOPBIX BHUIIOB M3YyYEeHHBIX 3amad. OdopmieHue
pelIeHusl Mo JAECUCTBUSIM C MOSICHEHHMEM, IO BOMNPOCaM, C MOMOIIBID YUCIOBOIO
BBIPAYKECHMUSL.

IIpocTpaHCcTBeHHbIEC OTHOLLICHUS M reOMeTpUYecKue Ppurypnl

Harnsinuaeie npencraBiaeHus 0 CHMMETPHH.

OKpyXHOCTb, Kpyr: pacmo3HaBaHue u wu3oOpaxenue. Iloctpoenue
OKPYXKHOCTH 3aJlaHHOTrO paauyca. [locTpoeHne HW3y4YEeHHBIX T€OMETPUUECKUX
buryp ¢ mOMOIIbIO JMHEHKH, YroibHUKA, LUUPKYIs. PaznuueHue, HazbIBaHUE
IPOCTPAHCTBEHHBIX TeOMeTpuieckux (uryp (tenm): map, KyO, MUIUHIP, KOHYC,
nApaMua.

KouctpyupoBanue: pa3oueHue (Gurypsl Ha MNPSMOYTOJbHUKU (KBaJapaThl),
cocTaBlieHHE (PUTyp U3 MPSIMOYTOJILHUKOB WM KBaIPATOB.

[lepumerp, tIomEAAL GUTYpPHI, COCTaBICHHOW W3 JBYX — TpEX
IPSMOYTOJILHUKOB (KBaJPaTOB).

Maremaruyeckass HHpopManus

PaGora c yTBepkAEHUSIMH: KOHCTPYUPOBaHUE, IPOBEPKA HMCTHHHOCTH.
CocraBiieHUE U MTPOBEPKA JIOTUYECKUX PACCYKICHUH MTPU PELICHUU 3a7a4.



JlaHHble O pealbHBIX IMPOLIECCAX U SIBICHUSIX OKPYXKAIOLIEro MHpa,
OpeICTaBICHHbIE Ha JAMarpaMMax, cxemax, B Tabmuuax, Tekctax. CoOop
MaTeMaTUYeCKUX JaHHbIX O  3aJaHHOM  OObeKTe  (uucie, BEJIHYHUHE,
reoMerpuueckoil ¢urype). Ilonck wuHpOpManum B CHOPaBOYHOW JIMTEpATYpE,
WNurepnere. 3anuch umHOpManuum B NPEMJIOKEHHOW TabiMile, Ha CTOJ0YATOU
auarpaMMe.

JIOoCTyTIHBIE AJIEKTPOHHBIE CPEICTBAa OOY4YEHHs, MOCOOUs, TPEHAXEPHI, UX
UCIIOJIb30BaHUE IO/ PYKOBOACTBOM TieAarora M camocrodrenbHoe. [lpaBuia
0e30macHoOi paboThl C JIEKTPOHHBIMU MCTOYHUKAMU HH(OpMaALUU (371EKTPOHHAS
dopmMa  yueOHWKA, DJIEKTPOHHBIE  CJIOBapW, OOpa3oBaTeIbHBIE  CaWTHI,
OpPUEHTHPOBaHHBIE HA 00YYAIOIIMXCSl HA4aJIbHOr0 00IIero oOpa3oBaHus).

ANTOPUTMBI pEIICHHS] U3YYEHHBIX YUEOHBIX M MPAKTUUYECKUX 3a/ad.

N3yuenne wmatematuku B 4 Kiacce CIOCOOCTBYET OCBOEHHUIO psijia
YHHUBEpCAIbHBIX yUYEOHBIX JAEHCTBUI: MO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX
NENCTBUM, KOMMYHUKATHUBHBIX ~ YHUBEPCAJIBHBIX  Y4YEOHBIX  JICHCTBHIA,
PEryISTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JE€HCTBUN, COBMECTHOM JIEATEIbHOCTH.

VY obyuatomierocst 0yayT chopMHUpOBaHbI CIEAYIOIINE 0a30BbIE TOTUUYECKUE U
UCCIIEIOBATEIbCKUE JIEUCTBUSI KaK YacTh I103HABATEIbHBIX YHUBEPCAIBHBIX
y4€OHBIX JEHCTBUM:

OPUEHTUPOBATbCS B  HM3YYCHHOM  MaTEMaTUYECKONM  TEpMHHOJOIHH,
UCIOJIb30BaTh €€ B BHICKA3bIBAHUAX U PACCYXKACHUSAX;

CpaBHMBAaTh MaTeMaTH4YeCKue OOBEKTHI (YMCIa, BEIUYMHBI, TEOMETPUUECKUE
(urypsl), 3aMUCHIBaTh MPU3HAK CPABHEHUS;

BBIOMpATh METOJl PEUIEHUs] MaTeMaTUYecKOl 3aaauu (aJropuT™ JEeUCTBUS,
OpuéM BBIYMCIIEHUS, CHOCOO pelIeHHs, MOJEIUPOBAHUE CHUTyaluu, Iepedop
BApUAHTOB);

O0HapyXMBAaTh MOJETH U3YYEHHBIX TEOMETPUUECKUX (PUTYp B OKpY’KaIOIIEM
MUDE;

KOHCTPYMpPOBaTb TE€OMETPUYECKYIO (UIYypy, OOJaJaroulyl0 3aJaHHbIM
CBOMCTBOM (OTpE30K 3aJJaHHOM JJIMHBI, JJOMaHas ONpPEAECIEHHON JIMHBI, KBaIpaT C
3a/IaHHBIM NIEPUMETPOM );

KJIacCUPUIMPOBATh OOBEKTHI 10 1—2 BEIOpaHHBIM MpPU3HAKAM;

COCTaBJISATh MOJIE€Tb MaTeMaTHYECKOM 3a/Jayu, MPOBEPSATh €€ COOTBETCTBUE
YCIIOBHSIM 33J]a4H;

ONpEeAeNITh € MOMOUIbI0 HU(GPOBBIX M AHAJIOTOBBIX MNPUOOPOB: Maccy
npeaMmera (3JIEKTPOHHbIE U TUPEBBIE BECHI), TEMIlEpaTypy (IpaJyCHHUK), CKOPOCTb
JIBW)KEHUS TPAHCIOPTHOIO CpeAcTBa (MakeT CIHMJIOMETpa), BMECTHUMOCTh
(M3MepUTENbHBIE COCYBI).



VY oOyuaromerocs OyayT chOpMUPOBaHBI CleAyroIlue HWH(QpOpMaIMOHHBIC
JIENCTBUSA KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX TEUCTBUI:

NPENICTaBIATh HHPOPMAIIUIO B pa3HBIX (HopMax;

U3BJICKATh U MHTEPIPETUPOBATH WH(POPMAITHIO, TIPEICTABICHHYIO B TaOJIHIIE,
Ha Jarpamme;

UCIIOJIb30BaTh CIPABOYHYIO JIUTEPATypy I MOUcKa WHPOpPMAIUU, B TOM
yuciie UHTepHeT (B YCIOBUSX KOHTPOIUPYEMOTO BBIXO/A).

VY oOyuatomerocss 0ynyT chOpMUpPOBaHbI CIEAYIONIUE JCHCTBUS OOIICHUS
KaK 9aCTh KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBUI:

UCIIOJIb30BaTh MAaTEMAaTHYECKYI0 TEPMHUHOJOTHUIO JUIsl 3aliCH PEIICHUS
MPEIMETHON WA NPAKTUYECKOMN 3a]a4u;

NPUBOJIUTH TPHUMEPbl W  KOHTPIPUMEPHI JJI  TMOATBEPKICHUS WM
OTNPOBEP>KEHHUSI BBIBOJIA, TUTIOTE3bI;

KOHCTPYHUPOBATh, YUTATh YUCIOBOE BHIPAKEHUE;

ONHCHIBATh TMPAKTUYECKYI0 CHUTYaIlMI0 C HWCIONB30BAHUEM U3YUCHHOU
TEPMHUHOJIOTHH,

XapaKTepu30BaTh MaTeMaTHUYEeCKUE OOBEKThI, SBJICHUS U COOBITUS C
TIOMOIIBIO0 U3YUYECHHBIX BEIMYWH;

COCTAaBJIATh HHCTPYKIIHIO, 3aMTUCHIBATh PACCYKICHUE;

WHUIMUPOBATH 00CYKJEHUE Pa3HBIX CIIOCOOOB BHITIOJIHCHHS 3aIaHHMSI, TIOUCK
OIIMOOK B PEIICHUH.

Y  oOygaromerocss  Oyayr  copMHpOBaHBI  CISAYIOIIUE  JICHCTBHS
CaMOOpPTAaHM3AIMd W CAMOKOHTPOJIS KaK YacTh PETYISTUBHBIX YHUBEPCATbHBIX
y4€OHBIX JEHCTBUIA:

KOHTPOJIUPOBATh NPABWIHHOCTh U TMOJHOTY BBIMOJHEHHUS] alrOpUTMa
apu(PpMETUIECKOTO  JICUCTBUSI, PpEIICHUS TEKCTOBOM 3aJaud, TOCTPOCHUS
TCOMETPUIECKON (UTYPBI, U3MEPECHHUS;

CaMOCTOSTEILHO BBIMTOTHATE MIPUKUIKY U OIICHKY pe3yiibTaTa U3MEPEHUH;

HaXOJUTh, UCTIPABISATh, MPOrHO3UPOBATH OMIMOKU U TPYAHOCTH B pPELICHUU
y4eOHOM 3a7a4H.

VY oOyuatomierocs OyayT coOpMHUpPOBAHBI CIEAYIONIUE YMEHHUS COBMECTHOM
NEeSITEeNbHOCTHU

y4acTBOBAaTh B COBMECTHOM JESTENbHOCTHU: JIOrOBAPUBATHCS O CIOCOOE
pENIeHHsI, paclpenenaTh padoTy MEXIy YieHaAaMU TPyNmnbl (Hampumep, B cliydae
peuieHus 3adad, TpeOyromux mnepedopa OOJBIIOrO KOJIWYECTBA BapHAHTOB),
COTJIacOBBIBATH MHEHHSI B XOJI€ MOMCKa J0Ka3aTeIbCTB, BHIOOpa pallMOHAILHOTO
croco0a;

JIOTOBapUBATLCSA C OJHOKJIACCHUKAMH B XOJI¢ OPTraHM3aIliu MPOEKTHOM
paboThl ¢ BeNMMYMHAMH (COCTaBJICHWE pACIHUCAHMS, TOJACYET JEHEr, OIICHKA



CTOMMOCTH W TIOKYIIKH, TPUOMMKEHHAS OIICHKA pACCTOSHUNA W BPEMEHHBIX
WHTEPBAJIOB, B3BCIIMBAaHUE, W3MEPEHUE TEMIIEpaTyphl BO3IyXa H  BOJbI),
reoMerpudeckuMu Gurypamu (BoiOop GopMbI U JeTajieil mpu KOHCTPYUPOBAHUH,
pacyér U pa3MeTKa, MPUKHUIKA U OIIEHKa KOHEYHOT'O PE3YNIhTaTa).



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
MATEMATHKE HA YPOBHE HAYAJIBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3ylbTaThl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE
HavaJbHOrO0 O0IIero oO0pa30oBaHMS JOCTHTAIOTCA B E€AMHCTBE Y4YeOHOU U
BOCTIMTATENBHON JIEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUHCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIAMM M HOPMAaMH TOBEIEHHS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOBOCTIMTAHUS M CaMOPa3BUTHs, (OPMUPOBAHHUS BHYTPEHHEU
MO3UIMH TUIHOCTH.

B pesynbrare u3yueHuss MaTeMaTUKH Ha YPOBHE HA4YaJbHOIO OOIIEro
oOpa3zoBaHus y oOydaromerocss Oyayr chOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC
pe3ybTaThI:

0CO3HaBaTh HEOOXOJUMOCTb HW3YYCHHs] MaTeMaTUKH [UJIs aJanTaiuu K
KU3HEHHBIM CUTYalUsIM, JUIsl pa3BUTHUS OOILEN KyJIbTYphl YelIOBEKa, CIIOCOOHOCTH
MBICTIUTb, PAacCyXkJaTh, BBIIBUraTh MPEANOIOKEHUS W JOKa3blBaTh WM
OIIPOBEPraTh MX;

NPUMEHSATh TpaBWIa COBMECTHOM JESATENBHOCTH CO CBEPCTHUKAMH,
OPOSIBIATH CIIOCOOHOCTH J1I0rOBAapUBaThCs, JUIWPOBATh, CIEAOBAaTh YKa3aHUSM,
OCO3HABaTh JIMYHYIO OTBETCTBEHHOCTh M OOBEKTHUBHO OILICHHWBATh CBOW BKJaJ B
o0l pe3ybrar;

OCBaMBaThb  HABbIKM  OpraHM3alMM  0e30macHOro  NOBENEHHUA B
UH(GOPMAIIMOHHOM Cpelie;

NPUMEHATh MaTEMaTUKY AJIA PElICHHUs MPaKTUYECKUX 3a7a4 B MMOBCEIHEBHON
KU3HU, B TOM YHCIIE€ TIPU OKA3aHUU MOMOIIN OJHOKJIACCHUKAM, JETSIM MIIAJIIEro
BO3PACTa, B3POCIBIM U MOKUIIBIM JIFO/ISIM;

paboTaTh B CUTYalUAX, PACIIUPSIOIUX OMNbIT MIPUMEHEHUSI MaTeMaTHUYECKUX
OTHOILIEHWH B PEaTbHOM KHU3HH, MOBBIIIAIONINX WHTEPEC K MHTEIUICKTyaIbHOMY
TPYAY U YBEPEHHOCTh B CBOMX CHJIAX NPU PEIICHUU MMOCTABJICHHBIX 3a/1a4, YMEHUE
IPEO0IEeBaTh TPYIHOCTH;

OLICHMBATh TMPAKTUYECKUE M YyuyeOHbIE CUTyallUM C TOYKH 3pEHUS
BO3MOKHOCTH MPUMEHEHHUS MaTEeMaTUKU JI1 PAalMOHAIBHOTO U 3(PPEeKTUBHOTO
pelieHus: y4eOHbIX U )KM3HEHHBIX MPOo0JIeM;

XapakTepu30oBaTb CBOM YCIEXW B M3YyYEHUM MATEMATHUKH, CTPEMUTHCS
yriyOJiATh CBOM MaTeMaTUYECKHE 3HAHUS W YMEHHUsS, HaMe4aTh MyTH YCTPaHEHUs
TPYIHOCTEW;



MOJIb30BAaThCSl  PA3HOOOPA3HBIMM HMH(POPMAIIMOHHBIMU  CPEICTBAMU IS
pelieHrs TPEaJIOKEHHBIX M CaMOCTOSTENIbHO BBIOPAHHBIX YYEOHBIX MPOOJIEM,
3a7au4.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIEe 1elCTBUSA

basoBble Jlornyeckue qeicTBUA:

yCTaHABJIMBATh CBS3M M 3aBUCUMOCTU MEX]Yy MaTeMaTUYECKUMHU OO0bEKTaMHU
(«4acTh — MeI0ey, «IPUINHA — CICICTBUEY, KIIPOTSHKEHHOCTHY);

IPUMEHATH 0a30BbI€ JIOTMUYECKHUE YHUBEpCAJbHbIE IEUCTBUS: CPaBHEHHE,
aHanu3, kinaccudukanus (rpynnupoBka), 0000I1IeHHE;

npuoOpeTaTh MpakTHUeCKue rpauyeckue U HU3MEPUTENbHbIE HAaBBIKUA IS
YCHENIHOTO PEIICHUs YUEOHBIX U )KUTEUCKUX 3a/1a4;

NPEACTaBIATh TEKCTOBYIO 3aJauy, €€ pElIeHHE B BHUIE MOJEIHU, CXEMBbI,
apu(pMETUYECKON 3alucu, TEKCTa B COOTBETCTBHM C MPEMJIOKEHHOW y4eOHOM
po0IeMOH.

Ba3oBble uccienoBarTenbckme 1eiicTBUA:

MPOSIBISATh CIIOCOOHOCTh OPUEHTHUPOBATHCS B YUYEOHOM MaTepuaie pasHbIX
pa3zienoB Kypca MaTeMaTUKH;

MOHUMAaTh M aJIEKBaTHO MCMOJb30BATh MATEMATHYECKYI) TEPMHUHOJIOTHIO:
paznuyaTh, XapakTEepH30BaTh, MWCIOIB30BATh JUIsI PEIICHHS Y4YEOHBIX U
PAKTUYECKUX 33]1aY;

NPUMEHATh H3YyYCHHBIC METOJABl TO3HaHMS (M3MEpPEeHue, MOJICIUPOBAHUE,
nepedop BapUaHTOB).

PabGora ¢ undopmanmei:

HAaXOJUTh W WCIIONB30BaTh IS PEIICHUS YYEeOHBIX 3a/lad TEKCTOBYIO,
rpaduyeckyro HH()OPMAIIMIO B pa3HbIX UCTOYHUKAX UH(GOPMAIMOHHON Cpebl;

YUTaTh, WHTEPIPETUPOBATH Tpaduuecku MPEACTaBICHHYIO HHPOPMALUIO
(cxemy, TabnuIy, TUarpaMMy, Ipyryr MOJENb);

npeAcTaBiATh HMHpOpManUio B 3anaHHOW (opMe (IOMONHATH TaONHILy,
TEKCT), (OPMYIHpPOBATH YTBEP)KJAEHHUE 1O 00paslly, B COOTBETCTBHUH C
TpeOOBaHUSAMH yUeOHON 3a1a4H;

NIPUHUMATH MPaBUjia, 0€30MAaCHO UCIIONH30BATh MPEIIaraéMble dJIEKTPOHHBIC
CpenCTBa U UCTOYHUKHU UH(GOPMAIIUH.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIEe JeiCTBUS
Oo0menue:
KOHCTPYHMPOBATh YTBEPKACHHUSI, TPOBEPSATh UX UCTUHHOCTD;



UCIIOJIB30BaTh TEKCT 3aJaHus Il OOBSICHEHHUsS CIOco0a M XOJa PEIICHUs
MaTeMaTUYECKOH 3a1a4u;

KOMMEHTUPOBATh MPOILIECC BEIYUCIIEHUS, IOCTPOECHUS, PEIICHUS;

OOBSCHSITh  TOJNYYEHHBIH  OTBET C  KCHOJB30BAHUEM  HU3yUYECHHOU
TEPMHUHOJIOTUH;

B TIPOIIECCe JMAJIOTOB MO OOCYKJIECHUIO M3YYEHHOTO MaTepualia — 3a/aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKICHUS, OILECHUBATh BBICTYIUIEHUS YYaCTHUKOB,
MPUBOAUTH JOKA3aTEIBCTBA CBOEH MPABOTHI, MPOSIBIISITH ATUKY OOIICHUS;

co3/1aBaTh B COOTBETCTBHMU C Y4YEOHOM 3ajadyeil TEKCThl pa3HOro BUIA —
onucanue (Harpumep, reOMeTpudecKkor (GUrypsl), paccyxkiaeHue (K mpuMepy, npu
pelIeHnH 3aa4uM ), UHCTPYKIUS (HarpuMep, u3MepeHue JJIMHbI OTPE3Ka);

OPUEHTUPOBATHLCS B AJITOPUTMAX: BOCIPOU3BOAUTH, JOIMOJHATh, UCTIPABISATDH
nedhOpMHUpPOBAHHEIE;

CaMOCTOSITETILHO COCTABJISITH TEKCTHl 3a/IaHUi, AaHAJOTUYHBIE THUIOBBIM
W3YYEHHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

IUTAHUPOBATh JACHCTBUSA IO PEIICHUIO Y4YEOHOW 3aJauyu I TIOJyYCHHUS
pe3ynbTaTa;

TUTAHUPOBATH STaIBI PEACTOSIIEH paboTHI, OTIPEICIISATh
NOCJIEIOBATENBHOCTh YUEOHBIX JIEHCTBHIA;

BBITIOJIHATH TpaBHjia 0E30MaCHOTO HCIIOIb30BAHUS JJICKTPOHHBIX CPEACTB,
npenaaraeMbpIx B poiiecce 00ydeHusl.

CaMoKoOHTpPOJIb (pediekcusi):

OCYIIECTBIATH KOHTPOJIb MPOIIECCa U Pe3yJibTaTa CBOSH JCSITEIIbHOCTH;

BBIOMPATH U MTPU HEOOXOJUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEUCTBHIA;

HaXOJUTh OMIMOKKM B CBOEH paboTe, yCTaHABIMBATh WX MPUYHUHBI, BECTH
TIOVCK TTyTEH MPEOT0JICHUS OIMUOOK;

NPEIBUICTh BO3MOXXHOCTh BO3HHUKHOBCHHS TPYAHOCTEH U  OIIHOOK,
npenycMaTpuBaTh CIHOCOOBI MX TpenynpexiaeHus (hopmMyaupoBaHHE BOMPOCOB,
oOpareHne K y4eOHHKY, JOIOTHUTEILHBIM CpEJCTBAaM OOYYCHHS, B TOM YHCIIC
AIEKTPOHHBIM);

OIICHMBATh PAIMOHAIBHOCTh CBOMX JICHCTBHH, JaBaTh WM KadyeCTBCHHYIO
XapaKTEPUCTHUKY.

CoBmecTHAas 1eATEJIbHOCTD:

y4acTBOBAaTh B COBMECTHOM JEATEIBHOCTH: PACTIPEACIATh pabOTy MEKIY
YJIeHaMH TpyNnbl (HampuMmep, B ciydyae pelieHus 3ajad, TpeOyromux mnepedopa
OOJIBIIIOTO0 KOJIMYECTBA BAPUAHTOB, MPHUBEACHUS MPUMEPOB W KOHTPIPHUMEPOB),



COTJIACOBBIBATh MHEHHMS B XOJI€ MOUCKA JOKa3aTeIbCTB, BHIOOpA paIllMOHAIBHOTO
criocoba, aHam3a nHpopMauy;

OCYIIECTBIISITh COBMECTHBIA KOHTPOJIb M OILICHKY BBITIOJHSIEMBIX JEUCTBUI,
OpEeABUIETh  BO3MOXXHOCTH ~ BO3HHUKHOBEHHSI  OIIMOOK W TPYIHOCTEH,
MpEAyCMATPUBATH ITYTH UX MPEIYIPEKICHUSL.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOydyenuss B 1 kjacce y oOyuaromerocs OyayT chopMupoBaHbl
CJIEIYIOLIUE YMEHHUSI:
YUTAaTh, 3aAMIUCHIBATh, CPABHUBATH, YIOPSAA0UMBaTh yuciaa oT 0 1o 20;
NEPEeCYUTHIBATh PA3IMYHbIE OOBEKTHI, YCTAHABIMBATH MOPSAKOBBIA HOMEP
00BEKTa;
HAXOJUTh YKCIIa, OOJIbIIee WM MEHbIIIee JaHHOTO YKcia Ha 3aJJaHHOE YHUCIIO;
BBINOJIHATHh apU(PMETUUECKUE AEUCTBUS CIOXKEHHS U BBIUMTAHUS B Ipejaenax
20 (ycTHO M MTUCBMEHHO) 0€3 Iepexo/ia yepe3 JeCATOK;
Ha3blBaTh M pa3iIndyaTh KOMIIOHEHTHI JEHCTBHI CIIOKEHUs (ciaraemble,
CyMMa) U BBIYUTaHUS (YMEHbIIIAEMOE, BEBIUUTAEMOE, Pa3HOCTD);
pelaTh TEKCTOBBIE 3aJaud B OJHO JCWCTBHE HA CIOKEHHWE U BBIYUTAHHE:
BBIICIISATh YCIIOBUE U TpeOoBaHUE (BONPOC);
CpaBHHMBAaTh OOBEKTHI MO JJIMHE, YCTAHABIMBAs MEXIY HUMHU COOTHOIICHUE
«UTMHHEE — KOPOYEe», «BBIIIEC — HIDKEY, «IIIUPE — YIKE»;
U3MEPSTh IIUHY OTpe3Ka (B CM), YEPTUTh OTPE30K 3aJaHHOM JJIUHBL;
pasnuyaTh 4ucio u uudpy;

pacno3HaBaTh reoOMeTpUIecKre burypsi: KpYT, TPEYTOJIbHUK,
NPSIMOYTOJIBHUK (KBAJpaT), OTPE30K;
YCTaHABJIMBAThL MEXKIYy OOBEKTAMU COOTHOIIEHHUS: «CJIEBa — CIIPaBay,

«CTIepEeNU — C3aAM», «KMEXKIY,;

pacrno3HaBaTh BepHbIE (UCTHHHBIE) U HEBEPHbIC (JIOKHBIE) YTBEPHKACHUSA
OTHOCHUTENHHO 3aJaHHOT0 Ha00pa 0OHEKTOB/TIPEIMETOB;

TPYNIHUPOBATh OOBEKTHI MO 3aJaHHOMY MpPHU3HAKY, HAXOAWUTh M HA3bIBATh
3aKOHOMEPHOCTH B psily OOBEKTOB MOBCEHEBHON KU3HU;

pa3ianyaTh CTPOKM M CTOJNOLBI TaOJMIbl, BHOCUTH JAaHHOE B TaOIuLy,
U3BJIEKATh JAHHOE WJIU JIaHHBIE U3 TaOJIMIIbI;

CpaBHUBATh J1Ba 00BEKTA (YUCIIA, TEOMETPUUYECKHUE (PUTYPBHI);

pacnpenensaTh 00BEKTHI Ha ABE TPYIIIHI 1O 3aJJaHHOMY OCHOBAHHIO.

K konmy oOydenuss Bo 2 kJjacce y oOyuwaromerocs OyayT copMHpOBaHbBI
CIIEIYIOLUE YMEHMSL:
YUTaTh, 3aIIUCHIBATh, CPABHUBATH, YIIOPSIA0UMBATh yKcia B peaenax 100;



HAXOJUTh YKCIIO OOJIbIIEe WM MEHbIIEE JAHHOTO YKCia Ha 3aIaHHOE YHCIIO
(B mpeaenax 100), Oonblliee JaHHOTO YHCIa B 3aJaHHOE YUCIO pa3 (B mpenenax
20);

YCTAHABIMBATh M COONIOAATh MOPSAOK TPU BBIYUCICHUU 3HAUYCHHS
YHUCJIOBOTO BBIPAXKEHUS (CO CKOOKaMH Wiu 0€3 CKOOOK), COAEpIKAIero JEUCTBUS
CJIO’KEHUSI ¥ BblunTaHus B ipeaenax 100;

BBITMOJIHATH apu(pMETHUIECKHE JEHCTBUS: CIIOKEHUE U BRIUUTaHUE, B Mpeesax
100 — ycTHO W THMCBMEHHO, YMHOXEHHE M JeleHue B mpenenax 50 c
UCIIOJIb30BaHUEM TaOJIULIBI YMHOXKEHUS;

Ha3bIBaTh M Pa3iMyaTh KOMIIOHEHTHI JCHCTBUN YMHOXEHHUS (MHOXHUTENH,
POU3BENICHUE), IeNICHUS (IETUMOE, JETUTENb, YaCTHOE);

HAXOJUTh HEU3BECTHBI KOMIIOHEHT CJIOXEHUS, BBIYUTAHUS;

UCIIOJIb30BaTh MPH BBIMOJHEHUN MPAKTUYECKUX 3aJaHUN €TUHUIBI BETUYHH
JUIMHBI (CAaHTUMETp, JIEHUMETP, METP), Macchl (KUJIorpamm), BpeMeHU (MHUHYTa,
yac), CTOUMOCTH (pyOJib, KONEHKa);

OIPEAENIATH C MOMOILBIO U3MEPUTENIbHBIX HUHCTPYMEHTOB JIJIUHY, ONPEAENIATh
BpEMSI C TIOMOIIIbIO YaCOB;

CpPaBHUBATH BEJIMYMHBI JUIMHBI, MACChl, BPDEMEHHU, CTOMMOCTH, YCTaHABIIMBAs
MEX1Y HUMHU COOTHOIIEHHUE «OOJIbILIE UK MEHBIIIE HAY;

pelarb TEKCTOBBIE 3a/Jaud B OJHO-ABA JACHCTBUSA: MPEACTABIATh 3aJady
(kpaTkasi 3amnuch, PUCYHOK, TaOJMIlA WU Jpyras MOjelb), IUIAaHUPOBATh XOJ
pellleHus TEKCTOBOM 3ajaud B JBa JEUCTBUSA, OQOPMISITH €ro B BHJE
apu(pMEeTHUECKOro JEeUCTBUS WU JEUCTBUH, 3aUCHIBATh OTBET;

pasznuyaTh U Ha3blBaTh F'€OMETPUUYECKHE (PUTYpBI: MPSAMOM yrod, JIOMaHYIo,
MHOT'OYT OJIbHUK;

Ha Oymare B KIETKY H300pa)kaThb JOMaHyi0, MHOTOYI'OJbHHK, YEPTUThH C
HNOMOLIBIO JIMHEUKHU WIH YrOJIbHUKA MPSAMOM yroJl, NpsIMOYTOJbHUK C 3aJaHHBIMHU
JUIMHAMH CTOPOH;

BBITIOJTHATH U3MEPEHHE JITTUH PeajbHbIX 00bEKTOB C MOMOIIIbIO JIMHEHKH;

HaXOJUTh JUIMHY JIOMAaHOW, COCTOSILENW W3 JIBYX-TPEX 3BEHBEB, MEPUMETP
OpsIMOYTOJIbHUKA (KBaJpaTa);

pacno3HaBaTh BepHbIE (MCTUHHBIE) U HEBEPHBIE (JIOXKHBIE) YTBEPKIACHUS CO
CJIOBAMH «BCE», «KAXKIIbIIN;

IPOBOJUTH OJTHO-/IBYXIIarOBbIE JIOTUYECKUE PACCYKAEHUS U 1€TaTh BHIBOJIBI;

HaXOAUTh OOUIMH MpPHU3HAK TPYIIBl MATEMAaTHUYECKUX OOBEKTOB (UHCEN,
BEJIUYMH, FTEOMETPUUYECKUX (DUTYD);

HaXo/JUTh 3aKOHOMEPHOCTb B psly OOBEKTOB (YHCEN, TeOMETPUYECKUX

buryp);



NpeACTaBIsSITh HHDOPMAIMIO B 3aJaHHON (hopMe: MOMONHITh TEKCT 3aJadu
YHUCJIaMH, 3aTIOJIHATh CTPOKY WJIA CTOJIOEI TaOIMIIbl, YKA3bIBATh YHCIOBBIE IAHHBIE
Ha pUCYHKE (M300paKeHUH reOMeTprIecKuX Guryp);

CPaBHUBATH IPYIIIbI 00BEKTOB (HAXOAUTH OOLIEE, PA3IUYHOE);

OOHapYXMBaTh MOJAEIU T€OMETPUIECKUX (PUTYp B OKPYKAIOIIEM MHUPE;

no0MpaTh NpUMEpPHI, HOATBEPKAAIOIINE CYKICHUE, OTBET;

COCTaBJISAITh (JIOMOJIHSTH) TEKCTOBYIO 33/1a4y;

NPOBEPSITHh MPABUIBHOCTH BBHIUMCIICHUS, U3MEPEHHUSL.

K konmy oOyuenus B 3 kJjacce y oOywatomierocss Oynyr chopmupoBaHbI
CJIEIyIOLIUE YMEHHUS:

YUTaTh, 3aMUCHIBATh, CPABHUBATH, YIIOPSA0YMBATh yucia B npeaenax 1000;

HaXOJUTh YUCIIO OOJbIIIEE WM MEHBIIIEE JAHHOIO YHCIIA HA 33JJaHHOE YHCIIO,
B 3aJlaHHOE unciio pa3 (B npeaenax 1000);

BBINIOJIHATh apU(PMETUUYECKUE JIEUCTBUS: CIOXKEHHE U BbhIUMTaHUE (B
npenenax 100 — ycrrHo, B peaenax 1000 — nMCbMEHHO), YMHOXKEHHUE U JICJICHUE Ha
OJIHO3HAYHOE 4YHCIIO, JejeHue ¢ ocratkom (B mpenenax 100 — ycTtHO u
MUCbMEHHO);

BBITIOJIHSATH JIEHCTBUSA YMHOXKEHHE U JieneHue ¢ yucinamu 0 u 1;

YCTaHABJIMBATH U COOMIOAATH MOPSAOK ACHCTBUIN MPU BHIYUCICHUN 3HAYCHUS
YUCIIOBOTO BBIpAXEHUS (CO CKOOKamMu wiu 0e3 CKOOOK), COAepIKaIlero
apudMeTHIECKUE IEUCTBUS CIOXKEHUS, BBIYUTAHUSI, YMHOXKECHHUS U JICJICHUS;

UCIIOJIb30BaTh IMPHU BBIYKMCICHUAX TEPEMECTUTEIBHOE M COUYETaTEIbHOE
CBOMCTBA CIIOKCHUS

HaXOJUTh HEU3BECTHBIA KOMIIOHEHT apU(PMETUUECKOTO ACHCTBUS;

UCIIOJIb30BaTh MPU BBINOJHEHUU MPAKTUYECKUX 3aJaHUM U pElIeHUU 3a]ad
€AMHUIIBL: JUTMHBI (MULIUMETpP, CAHTUMETP, JEUUMETP, METP, KUIOMETpP), MacChl
(rpaMM, KujorpamMmm), BpemMeHu (MHHYTA, 4ac, CEKyH/a), CTOUMOCTH (KOIeHKa,
py6ib);

OnpeAeNnsITh € TNOMOUIBI0 UU(PPOBBIX W  aHANOTOBBIX  MPUOOPOB,
U3MEPUTEIbHBIX MWHCTPYMEHTOB JUIMHY (Maccy, BpeMs), BBIMOJIHATh MPUKUIKY U
OLIEHKY pe3yJIbTaTa U3MEPEHUM, ONPEAEISITh MPOJOIKUTEILHOCTh COOBITHS;

CpPaBHUBATh BEJIHMYMHBI JUIMHBI, IUIOIIAJHA, MAcChbl, BPEMEHH, CTOMMOCTH,
YCTaHABJIMBAsL MEXAY HUMU COOTHOLIEHUE «OO0JIbIIE MM MEHBIIIE HA UITU BY;

Ha3bIBaTh, HAXOJUTH JIOJIO BEIMYUHBI (ITOJIOBUHA, YETBEPTH);

CpPaBHUBATH BETWYMHBI, BRIPAXKCHHBIE JTOSIMU;

UCIIOJIb30BaTh MPH PELICHUHU 337a4 U B MPAKTUUYECKUX CUTYyalUsIX (IMOKyIKa
TOBapa, OMNPEJEICHUE BPEMEHM, BBINIOJHEHHUE PACUETOB) COOTHOILIEHUE MEXIY
BEITUYMHAMU;



OpU PEIICHUH 3aJlay BBIOJHATH CJOKEHHE M BBIYUTAHUE OIHOPOIHBIX
BEJIMYMH, YMHOKEHUE U JIETICHUE BEIMYUHBI HA OJTHO3HAYHOE YHCJIO;

pemars 3agadyd B OJHO-ABA JICMCTBUA: NPEICTABIATH TEKCT 3a/auH,
IUIAHUPOBATh XOJI PEILIEHHUs, 3alKChIBATh PEHIEHHWE M OTBET, aHAJIU3UPOBATH
penieHue (UCKaTh APYrod Croco0 pelleHwus), OleHUBaTh OTBET (yCTaHABJIMBATh
€ro peallMCTUYHOCTh, IPOBEPSTh BHIYUCIICHUS);

KOHCTPYHPOBaTh NPSMOYTOJbHUK W3 JaHHBIX (Uryp (KBaApaToB), ICIUTH
OpsIMOYT'OJIbHUK, MHOT'OYT'OJIbHUK Ha 3aJaHHbIC YacTH;

CpaBHUBATh (GUTYpPHl MO TUIOWAAM (HAJIOXKEHHE, CONMOCTABJICHHE YHCIOBBIX
3HA4YCHUN);

HaXOJUTh NEPUMETP PSIMOYTOJIbHUKA (xBagpara), IUIOMIA/b
OpsIMOYTOJIbHUKA (KBaJpaTa);

pacrno3HaBaTh BEpHbIE (MCTHHHBIE) U HEBEPHbIC (JIOXKHBIE) YTBEPKIACHUS CO
CIIOBAMU: «BCEY», KHEKOTOPBIE», «I», «KAXKIbII», «ECHH..., TO...»;

(GopmMynupoBaTh yTBEp)KIEHHUE (BBIBOJ), CTPOUTDH JIOTHUECKUE PACCYKICHHUS
(0AHO-ABYXILIATOBBIE), B TOM YHCJIE C UCIIOJIb30BAHHEM M3YUEHHBIX CBS30K;

KJIacCU(PUIMPOBATh OOBEKTHI IO OJTHOMY-ABYM IIPU3HAKAM;

U3BJIEKaTh, MCIIOJIB30BaTh MH(OPMALIMIO, IPEICTABICHHYIO0 Ha MPOCTEHIINX
auarpaMMax, B TaOiMLax (HampuMmep, paciicaHue, pexuM padoThl), HAa IPEeIMETax
NOBCEAHEBHOM KU3HU (HampuMep, SpJbIK, ITUKETKA), a TaKKe CTPYKTYypUpOBaTh
UH(POPMAIUIO: 3allOJIHATH IPOCTEMIINE TaOIULIbL;

COCTaBJIATh IUIAH BBINOJHEHUS Y4YeOHOro 3aJaHusl U CIeNoBaThb €My,
BBINIOJIHATH JEHCTBUSA 110 aJITOPUTMY;

CpaBHUBaTh MaTe€MaTU4YeCKHEe OOBEKThl (HAXOAUTh OOllee, PpPa3IUYHOE,
YHUKAJIBHOE);

BbIOMpaTh BEpPHOE PEIlICEHNE MAaTeMaTHYECKOM 3a1auu.

K xonmy oOydyenuss B 4 kJjacce y oOyuaromerocs OyayT chopMupoBaHb
CIIEIYIOLIUE YMEHMUS:

YUTaTh, 3aIIUCHIBATh, CPABHUBATh, YIIOPSAJOUYUBATH MHOTO3HAYHbIC YUCIIA;

HAXOJUTh YUCIIO OOJIbIlIEe WIIM MEHBIIIEE JAHHOTO YHCIa Ha 33JJaHHOE YHCIIO,
B 3/IaHHOE YHCJIO pas;

BBINIOJIHATh ~ apu(PMETHUECKUE JACHCTBUSA: CIOXKEHHUE M BBIUMTAHHE C
MHOIO3HaYHBIMHU YHUCJIaMH NUCbMEHHO (B mpenenax 100 — ycTHO), yMHOXEHUE U
JIeJIEHUEe MHOTO3HAYHOI'0 YUCJa Ha OJHO3HAYHOE, JBY3HAYHOE YHCIIO MUCHbMEHHO
(B mpenenax 100 — ycTHO), neneHue ¢ octaTkoM — nucbMeHHO (B peaenax 1000);

BBIYUCIISATh 3HAUEHUE YUCIIOBOTO BBIPAXKEHUS (CO CKOOKaMH Miiu 0€3 CKOOOK),
conaepxaiiero 2—4 apupMeTUuecKux IEHCTBUS, UCIOIB30BaTh MPU BBHIYUCIECHUAX
U3Y4YCHHbIE CBOMCTBA apu(METUUECKUX JICHUCTBUM;



BBINIOJIHATh MPUKUAKY PE3YJIbTaTa BBIYUCICHUN, MPOBEPKY IMOJIYYEHHOTO
OTBETa MO KPUTEPHUSIM: JOCTOBEPHOCTH (PEAIbHOCTH), COOTBETCTBUE MPABUITY
(asIropuTMYy), @ TaKKe C MOMOILBIO KAIBKYJISITOPA;

HaXOJUTh JOJIO BEITUYMHBI, BETUUUHY 110 €€ J10JI€;

HAXOJUTh HEU3BECTHBI KOMIIOHEHT apU(PMETUUECKOTO ACHCTBUS;

UCIIOJIb30BaTh €UHUILIBI BEIMYHH IIPU PEIICHUU 3a7a4 (IJIMHA, Macca, BpeMs,
BMECTUMOCTb, CTOUMOCTb, IJIOIAaAb, CKOPOCTH);

UCIIOJIb30BaTh MpPU PEIIEHUU 3aJad  €IUHULBl JUIMHBL  (MULIAMETD,
CaHTUMETP, NEUUMETP, METP, KUJIOMETP), Macchl (rpamMmMm, KUJIOTpamMM, LIEHTHED,
TOHHA), BpeMeHH (CeKyHJa, MHUHYyTa, 4Yac, CYTKH, HeEAels, MecAll, TOoj),
BMECTUMOCTH (JIUTP), CTOUMOCTH (Komelka, pyoiib), miomaan (KBaapaTHbIA METP,
KBa/IPATHBIN IEMMETP, KBaIPATHBIA CAHTUMETP), CKOPOCTH (KHMJIOMETP B 4ac);

UCIIOJIb30BaTh MPH PEIICHUH TEKCTOBBIX 337a4 M B MPAKTUUECKUX CUTYyAIUSIX
COOTHOILICHUSI MEXIY CKOPOCTbIO, BPEMEHEM U TMPONICHHBIM MYTEM, MEXKIY
IPOU3BOAUTEIHLHOCTHIO, BpEMEHEM U 00BEMOM PabOTHI;

ONpEAENITh C TMOMOIIbI0 LHU(PPOBBIX M aAHAJOTOBBIX INPUOOPOB Maccy
npenMera, TeMiepaTypy (Hanpumep, BOJbl, BO3yXa B TOMEIIEHUH ), BMECTUMOCTb
C TIIOMOIIBIO H3MEPUTENBHBIX COCYIOB, IPUKHIKY M OLEHKY pe3yJbTara
U3MEPEHUN;

pelarb TEKCTOBbIE 3adaud B 1-3 nelCTBHSI, BBINOIHATH MpeoOpa3zoBaHuE
3a/IaHHBIX BEJIMYMH, BRIOUPATH MPHU PEHICHUH MOAXOASIINE CTIOCOOBI BRIUMUCIEHUS,
coueTasi yCTHbIE U NMUCbMEHHBIC BHIYMCICHUSI U UCTIOIb3Ys, IPU HEOOXOIUMOCTH,
BBIYHMCIIUTENbHBIE YCTPOICTBA, OLIEHUBATH MOTYYEHHBIN PE3YNIbTAT IO KPUTEPHSIM:
pEeaIbHOCTh, COOTBETCTBUE YCIOBUIO;

pelarb MpakTHYEeCKUE 3aJauyd, CBSI3aHHbIE C TOBCEIHEBHOW KU3HBIO
(Hampumep, MOKYyNKa TOBapa, OMpPEIEICHUE BPEMEHH, BBINOJHEHUE PAcuy€TOB), B
TOM YHCJIE C M3OBITOYHBIMU JaHHBIMH, HAXOAUTh HEAOCTAIOUIYI0O WH(OpPMAIUIO
(Hampumep, U3 TaOJUIl, CXEM), HAXOIUTh Pa3IMYHbIC CITIOCOOBI PEIICHNS;

paznuyaTh OKPY>KHOCTh M KpYI, H300pa)kaTh C TMOMOIIbIO LHUPKYJIS U
JMHENKH OKPYKHOCTh 33JIaHHOT'O PaINyCa;

pasznuyaTh M300paKEHUSI IPOCTENIIUX MPOCTPAHCTBEHHBIX QuUryp (ap, KyoO,
WIMHIP, KOHYC, MUpaMuia), pacro3HaBaTh B MPOCTEHIIMX CIy4asiX MPOEKIHH
PEIMETOB OKPY’KAOIIETr0 MUPA Ha MJIOCKOCTH (101, CTEHY);

BBITIONTHATh pa30ueHue (MOoKa3blBaTh HA PHUCYHKE, YEPTEkKE) MPOCTEHIIeH
COCTaBHOM (UIypsl Ha NPSIMOYTIOJbHUKH (KBaJIpaThl), HAXOAUTh IMEPUMETP U
oAb GUryp, COCTaBIECHHBIX U3 JIBYX-TPEX MPSIMOYTOJILHUKOB (KBaApPaTOB);

pacno3HaBaTh BepHbIE (MCTUHHBIE) M HEBEpPHbIE (JIOKHBIC) YTBEP)KICHUS,
NPUBOAUTH IPUMEP, KOHTPIIPUMED;



dbopMynHpoBaTh yTBEpXKACHUE (BBIBOA), CTPOUTH JIOTHUECKHE PaCCYKICHUS
(IBYX-TpEXIIIaroBhbIE);

KJIacCH(UIIUPOBATh OOBEKTHI IO  3aJaHHBIM MM  CaMOCTOSTEIIBHO
YCTaHOBJICHHBIM OJTHOMY-/IBYM TIPU3HAKAM;

W3BJICKaTh W WCITOJIB30BATh JUISI BBITIOJHEHUS 3aJaHWM M pEIICHUs 3a1ad
uH(OpMaIMIO, MPEACTABICHHYIO Ha MPOCTEHINMX CTOJIOYATHIX JUarpamMmax, B
Ta0aUIaX C JJAHHBIMH O PEaJbHBIX IMPOIIECCaX M SBICHUSAX OKPYKAIOIIEr0 MHpA
(HampuMep, KaJeHIaph, pAaclHCaHWe), B TPEIMETax IOBCETHCBHOW IKU3HU
(Hampumep, cu€T, MEHIO, ITpaiic-IUCT, OOBSIBICHUE);

3aIOJIHATH JAaHHBIMU IIPEIIOKESHHYIO TaOJIHITy, CTOIOUATYIO THarpaMMYy;

UCITONIH30BaTh (hOPMaTM30BaHHBIC OIMCAHMS TIOCICIOBATEIFHOCTH JICHCTBHIMA
(anmropuTM, TUTaH, cXeéMa) B TMPAKTHYECKHX W YYEOHBIX CHUTYAIUSAX, JOIOJHSTH
AJTOPUTM, YIIOPSI0YUBATH IIard aJITOPUTMA;

COCTaBJISATh MOJIETb TEKCTOBOM 3aJ1aui, YUCIIOBOE BBIPAKCHHE;

BBEIOMpATh pallioOHAJIbLHOE PEIIeHNEe 3aJaui, HAaXOJUTh BCE BEPHBIC PEIICHUS
U3 MPEIIOKCHHBIX.



TEMATUYECKOE INTAHUPOBAHUE
1 KVIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnuyeckue
NMPOrpamMMblI Bceero o0pa3oBaTebHbIE
padoTbI padoThbI
pecypchbl
Pazgen 1. Uncaa 1 BeJJHUNHBI
ITose mi1st ¢cBOOOIHOTO
1.1 Yucaaor 1 1o 9 13
BBOJA
ITone gng cBoOOLHOTO
1.2 Yucma or 0 1o 10 3
BBOJA
ITose nist ¢cBOOOIHOTO
1.3 Ywucaa or 11 go 20 4
BBOJA
ITose mist cBOOOIHOTO
1.4 Jnuna. 3mepenue JInHbI 7 A
BBOJA
Htoro mo pazneny 27
Pasnen 2. ApugMernueckue aecTBUs
ITone gng cBoOOLHOTO
2.1 CrnoxeHue ¥ BeIYUTaHUE B Tipeaenax 10 11
BBOJA
ITose muist cBOOOIHOTO
2.2 CrnoxeHue 1 BelUnTaHue B ipeaenax 20 29
BBOJA
Hroro mo pazneny 40
Pazgen 3. TekcToBbBIE 3a1aUn
ITosne n1st ¢cBOOOIHOTO
3.1 TexkcroBsie 3a1a4un 16

BBOJIA




Hroro no pazueny 16

Pasznen 4. HpOCTpaHCTBeHHLIe OTHOLICHUSA U TCOMECTPUUIECCKUE (l)l/ll"ypbl

[Tone anst cBOO6OTHOTO
4.1 [IpocTpaHcTBEHHBIC OTHOIICHUS 3
BBOJIA
[Tosne g cBoOOAHOTO
4.2 I'eomerpuueckue Gpurypsl 17
BBOJIA
Htoro no paznery 20

Paznen 5. Maremarunueckasi uHpopManus

51 XapakTepucTuka 00beKTa, TPYIIITBI 8 [Tone nuist cBOOOTHOTO
' 00BEKTOB BBOJIA
[Tone anst cBOO6OTHOTO
5.2 Tabmurer 7
BBOJIA
Hroro no pazueny 15
. ITone nmst cBoGOgHOTO
[ToBTOpEHME MPOIICHHOTO MaTepralia 14

BBOJa

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 132




2 KNIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NMporpaMMmblI Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. Unciaa ¥ BeJJHUHNHBI
Iose mi1st cBOOOIHOTO
1.1 Yucaa 9
BBOJIA
ITone gas cBOOOAHOTO
1.2 Bennunnnt 10
BBOJIA
Hroro mo pazneny 19
Pa3zpnen 2. ApugmMernyeckue qecTBUS
ITone gas cBOOOIHOTO
2.1 CIokeH1e U BEIUUTAHUE 19
BBOJIA
Iose mi1st cBOOOIHOTO
2.2 VYMHOXKEHUE U IEJIEHUE 25
BBOJIA
53 ApubdmMeTnuecKkre TeHCTBUS C YHCIIaMH B 12 ITone gaa cBOOOIHOTO
' npenenax 100 BBOJIA
Hroro mo pazneny 56
Pa3gen 3. TekcToBhbIe 3a1a4u
ITone gas cBOOOLHOTO
3.1 TexkcroBsle 3a1a4un 11
BBOJIA
Hroro no pazaeny 11

Pasnea 4. I[IpocTpancTBeHHBbIC OTHOIIEHHUS U TeOMeTpHYeCKHe (PUTYPbI

4.1

I'eomerpuueckue Gpurypol

10

ITone gas cBOOOAHOTO




BBOJIA

ITose nig cBOOOIHOTO

4.2 ['eomeTpuueckue BETMUNHBI 9
BBOJIA
Hroro no pazneny 19
Paspnen 5. MaremaTnuyeckasi mHGpopManus
IT 0
5.1 Maremaruueckas nHGopmaIus 14 OJ1€ JUI CBODOIHOTO
BBOJIA
Hroro no pazneny 14
. ITone s cBOGOIHOTO
[ToBTOpeHue npoiiIeHHOro MaTepuaa 9
BBOJIA
HToroBelii KOHTPOJIb (KOHTPOJIBHBIE U IPOBEPOYHBIE 3 [one nyst cBOGOAHOTO
paboThI) BBOJAa
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




3 KJIACC

KoanuectBo yacos JIeKTPOHHbBIE
HaumeHoBaHUe pa3aeioB H TeM nugpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcebl
Pa3jen 1. Yucsia 1 BeTHYUHBI
[bubmmorexa [IOK
1.1 4 10
mena [https://m.edsoo.ru/7f4110fe]]
[bubmmoteka [IOK
1.2 B 8
CTHHHHEL [https://m.edsoo.ru/7f4110fe]]
Hroro mo pazneny 18
Pa3zpnen 2. Apupmernueckue aeiicTBus
[bubanoreka [IOK
2.1 B 40
PITHCICHI [https://m.edsoo.ru/7f4110fe]]
bu6 OK
2.2 YucoBble BEIPaKSHUS 7 [bubnrorera 11
[https://m.edsoo.ru/7f4110fe]]
Hroro no pazueny 47
Paspnen 3. TekcroBble 3a1aun
bu6 OK
3.1 Pabota ¢ TekcTOBOI 3agadeit 12 [bubmmorera I
[https://m.edsoo.ru/7f4110fe]]
[bubmmoteka [IOK
3.2 P 11
crierHe sazat [https://m.edsoo.ru/7f4110fe]]
Hroro mo pazneny 23

Pasnea 4. I[IpocTpancTBeHHBbIC OTHOIIEHHUS U TeOMeTpHYeCKHe (PUTYPbI

4.1

I'eomerpuueckue Gpurypol

9

[bubanoreka [IOK



https://m.edsoo.ru/7f4110fe
https://m.edsoo.ru/7f4110fe
https://m.edsoo.ru/7f4110fe
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https://m.edsoo.ru/7f4110fe
https://m.edsoo.ru/7f4110fe

[https://m.edsoo.ru/7f4110fe]]

[bubmmorexa [JOK

4.2 ['eomeTpuueckue BETMUNHBI 13 [https://m.edsoo.ru/7f4110fe]]
Hroro no pazneny 22
Paspnen 5. MaremaTnuyeckasi mHGpopManus
[bubmmoreka [JOK
5.1 M 15
aTeMaTHICCKas HHpOpMAIS [https://m.edsoo.ru/7f4110fe]]
Hroro no pazneny 15
[ToBTOpEHME MPOHAEHHOTO MaTEpHaa 4 [Bubamorexa LOK
BTOpPEHHE MPOIIEHHOTO MaTepH
p poHA p [https://m.edsoo.ru/7f4110fe]]
HToroBelii KOHTPOJIb (KOHTPOJIBHBIE U IPOBEPOYHBIE - [bubnmoreka LIOK
paboThI) [https://m.edsoo.ru/7f4110fe]]
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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4 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NMporpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. Unciia U BeJIMUMHBI
bubmuoreka [JOK
1.1 q 11
nena https://m.edsoo.ru/7f411f36
but6mmoreka [JOK
1.2 B 12
CIIHHIHET https://m.edsoo.ru/7f411f36
Hroro mo pazneny 23
Pa3nen 2. ApugMernyeckue aecTBUs
bu6mmoreka [IOK
21 Bermeneris 25 https://m.edsoo.ru/7f411f36
but6mmoreka [IOK
2.2 q 12
HCIHOBBIC BRIpAXCHIA https://m.edsoo0.ru/7f411f36
Hroro mo pazneny 37
Pa3gen 3. TekcToBhbIe 3a1a4u
but6mmoreka [IOK
31 Permeme TOKCTOBRIX 38124 20 https://m.edso0.ru/7f411£36
Hroro mo pazneny 20

Pasnea 4. IIpocTpancTBeHHBbIC OTHOLICHHUS U TeOMeTpPHYeCKHe (PUTYPbI

but6mmoreka [IOK
4.1 Feomerprieckie urypet 12 https://m.edso0.ru/7f411f36
4.2 ["'eomeTpuueckre BEITUUNHBI 8 bubmmorexa [LIOK



https://m.edsoo.ru/7f411f36
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|

https://m.edsoo.ru/7f411f36

Hroro o pasueny 20
Paspnen 5. Maremarnuyeckas HH(popManus
bu6mmoreka [IOK
>1 Matewatiieckas HHpopmania 15 https://m.edsoo.ru/7f411f36
Hroro no pazneny 15
IToBTOpEHME POIIEHHOTO MaTepUaa 14 bubmmorexa [IOK
p pon P https://m.edsoo0.ru/7f411f36
HToroBsiif KOHTPOIb (KOHTPOJILHBIE U TPOBEPOUHBIE 7 bubnuorexa [JOK
paboThI) https://m.edsoo.ru/7f411f36
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUS MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSTUH
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00ecrednBaIOLINX
MPEEMCTBEHHOCTh M NEPCHEKTUBHOCTh MAaTEMATHYECKOro OOpa3oBaHUs
oOyyJarommxcs;

e Pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEJIbHON AKTUBHOCTHU, HMCCIIEOBATEIbCKUX YMEHMM, MHTEpeca K
M3YUYCHHUIO MAaTEMaTUKH;

e TMOJIBeJICHUE OOYYAIOIIUXCS HA JJOCTYMHOM JIJI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMATUKU U OKPYKAIOIIETO MUPA;

e (opmupoBaHue PyHKIIMOHATBHON MAaTEMAaTUYECKON TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYEeCKUE OOBEKThI B PpPEAIbHBIX KU3HEHHBIX
CUTyallusX, MPUMEHSATh OCBOCHHBIE YMEHHS [l PEIICHUS] MPaKTHUKO-
OPUEHTUPOBAHHBIX 3aj7a4, HHTEPIPETUPOBAThH MOJTYUYEHHbIE PE3YIbTAThl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYaLINH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MaremMaTuku B 5—-6 kiaccax —
apudMeTHIeCcKasi U reoMeTpruyecKasi, KOTOpbI€ Pa3BUBAIOTCA MAPATIICIBHO, KaXaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOM,
a B TECHOM KOHTAaKT€ U B3aMMOJECUCTBUU. TaKkke B Kypce MaTEMAaTUKU TPOUCXOUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMKUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmMeTnueckoro mMaTepralia HaUMHAETCS CO CUCTEeMaTH3alluUd |
Pa3BUTHS 3HAHWM O HATYpaJbHBIX YHCIAX, MOJYYCHHBIX HAa YPOBHE HAYaJIbHOIO
oO1iero oopazoBanus. [Ipu 3TOM COBEPILIEHCTBOBAHUE BHIYUCIUTEILHON TEXHUKU U
dbopMHpOBaHUE HOBBIX TEOPETUYECKUX 3HAHMM COYETACTCS C Pa3BUTHEM
BBIYHCIIUTENLHON KYJIbTYPhI, B YACTHOCTU C OOyYEHHEM MPOCTEHIINM MpuéMam
MPUKUAKA U OLICHKH PE3yJIbTAaTOB BBIUMCICHUU. M3yueHune HaTypaibHBIX UYUCEI
MpojoKaeTcs B 6 Kiacce 3HAKOMCTBOM C HayaJlbHBIMU MOHSTUSIMU TEOPUU
JETUMOCTH.

Hayano u3ydeHuss OOBIKHOBEHHBIX W JIECATUYHBIX JIpoOel OTHECEHO K 5
KJIacCy. JTO MEPBBIN ATal B OCBOCHHH JIPOOEi, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HACSMHU, TOHATUIMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUYCHHUIO ACCATUYHBIX IPOOECH, 4TO
[€JIECO00Pa3HO C TOYKU 3PEHUS JIOTHMKW W3JI0KEHUS YHCJIOBOW JIMHUU, KOTJA
npaBuia ISHCTBUM C JECATUIHBIMU JPOOSMU MOKHO OOOCHOBATH YK€ N3BECTHHIMU
QITOPUTMAMH BBITIOJTHEHUS IUCTBUI C OOBIKHOBEHHBIMU JIPOOSMH. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSIMU PACITUPUT BO3MOKHOCTH JIJIsI IOHUMAaHUSI 00YUYarOIIUMUCS
MPUKIIAAHOTO MPUMEHEHUSI HOBOM 3aMMCH MPU U3YUYEHUU JAPYTUX MPEAMETOB U MpU
MPAaKTUYECKOM HCIOJIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOMl ATam B U3y4YEHUU



Ipo0el, TIe MNPOUCXOAUT COBEPLICHCTBOBAHHE HABBIKOB CPAaBHEHUS U
npeobpazoBaHusi ApoOei, OCBOEGHHWE HOBBIX BBIYUCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHUE TEXHHUKH BBIUYHWCICHUW, B TOM YHUCJIE 3HAYEHUW BBIPAKECHUM,
collepKallluX M OOBIKHOBEHHBIC, W JIECATUYHBIC JIpOOW, YCTAHOBJICHUE CBs3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHUs 3a]1a4 Ha Jpoou. B Hauase 6 kinacca
IIPOUCXOJNUT 3HAKOMCTBO C MIOHSTUEM IPOLEHTA.

Oco0eHHOCTHIO H3yUEHUS MTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCE SIBJIIECTCS
TO, YTO OHHM TaKXE€ MOTYT paccMaTpUBaTbCs B HECKOJBKO 3TaroB. B 6 kiacce B
Hayaje u3ydeHus TeMbl «l1onoKuTeNbHbIE U OTPULIATENBHBIE YNCIIa» BBIACISAETCS
noareMa «llenpie uyncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUUATEIbHBIMU
YUCIIAMUA W JCUCTBUSIMH C MOJIOKHUTEIBHBIMA WM OTPULATEIBHBIMH YHUCIAMHA
IIPOMCXOJNAT HA OCHOBE COJIEPKATEIBHOIO MOAX0A. ITO MO3BOJSAET HA TOCTYITHOM
YPOBHE TIO3HAKOMUTH OOYYaIOMIMXCA TMPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJIE€ WM C NpaBWJIaMH 3HAKOB IPU BBHIIIOJIHEHUU
apupMeTnyecKux AevcTBuil. l3ydyeHue palnMOHaIbHBIX YHCENI Ha 3TOM HeE
3aKOHYUTCSA, a OyIET MPOJOJKEHO B Kypce alireOpsl 7 Kiiacca.

[Ipn oOydeHHM pElIEHHIO TEKCTOBBIX 33Jad B 5—6 Kiaccax HCHOJIb3YHOTCS
apudmeTnyeckue npuémsl perieHust. [Ipu orpaboTke BEIYUCIUTENHHBIX HABBIKOB B
5—-6 KJaccax paccMaTpUBarOTCS TEKCTOBBIE 3a7a4M CICAYIOMUX BUIOB: 3a7a4d Ha
JNBKEHUE, HA YacTH, HA TMOKYNKH, Ha pabOTy M MNPOU3BOAUTENBHOCTh, Ha
MPOLIEHTHI, HA OTHOLIEHUA U Tipornopiu. OOyyaroumecs: 3HaKOMATCS ¢ TpruéMamMu
pelieHuss 3ajad 1epedopoM BO3MOKHBIX BapUAHTOB, ydarcs paboTaTh ¢
uHdopMaIuen, peacTaBIeHHON B (opMe TaOIHI] WK JUATPaAMM.

B  mporpamme yueOHOro kypca «Marematuka» — MOpeIyCMOTPEHO
(dbopMHpoBaHUE MPONENECBTUUECKUX alreOpandyecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJUTCS IOCTENICHHO. DyKBEHHAsi CUMBOJIMKA IIUPOKO MCIIOJIB3YETCS MPEKIE
BCETO JISI 3aIMMCH OOLITUX YTBEPKICHUN U TPETIOKEHHM, (DOpMYJI, B YaCTHOCTH JIJIs
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD) YHCIIA.

B mporpamme yueOGHOro kypca «Maremartukay MpeACTaBICHA HarJsIHAsS
reOMETpHUS, HalpaBJICHHAs Ha  pa3BUTHUE o0pa3Horo MBILUIEHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHMsI, N300Pa3UTEIHHBIX YMEHUNA. DTO Ba)KHBIN dTall
B U3YUYEHUU T'€OMETPUU, KOTOPBIA OCYHIECTBISECTCS HAa HATJIAIHO-NPAKTUYECKOM
YPOBHE, OMHUPAETCS Ha HArJIAIHO-00pa3HOEe MbIIUIeHHE oOyuaromuxcs. bonbias
pOJb  OTBOAWUTCS  MPAKTUYECKOM  NIE€SITEIbHOCTH, OIbITY, JKCIEPUMEHTY,
MozaenupoBanuio. OOydaronmecs: 3HaAKOMATCS ¢ TEOMETPUUECKUMH (purypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C WX MPOCTCUIIMMU KOHQPUTYpAIUSIMU, YIaTCs
n300pakaTh WX HA HEJIMHOBAHHOW W KIE€T4aTOM Oymare, pacCMaTpUBAIOT HX
MPOCTEUIIINE CBOWCTBA. B mpouecce u3ydeHHs HArJIAIHOM T€OMETPUM 3HAHUS,



MOJIyYCHHBIC OOYYalOMMMUCS HAa YPOBHE HAYAJIBLHOTO OOIIero oOpa3oBaHUS,
CHUCTEMAaTHU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeaMmer «MareMaTukay, KOTOpbIA BKIIOYAeT apuMeTHdecKud marepuanl u
HaIISIHYI0O T€OMETPHUIO, a TaKKe NPOIEIEBTUYECKUE CBEIEHUS U3 aireOpsl,
9JIEMEHTHI JIOTUKY U Hadaiaa OMUCATeIbHOW CTATUCTHUKH.

Ha wusyuenune yuebHoro kypca «Maremaruka» otBoautcsi 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kiacce — 170 gyacoB (5 4acoB B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psa Hatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YMCIIOBOM) MPSMOM.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanus Kak HpHUMED
HETMO3UIMOHHOM CUCTEMBI CUUCeHud. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYypaJbHBIX YUCEI C HYJEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHHUE HATypaIbHBIX YHCEIL.

CnoxeHne HaTypalbHBIX YUCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. Brluntanue
KaK JeCTBUE, 00pAaTHOE CIOKEHUIO. YMHOXEHUE HATypaIbHbIX YHCEJ, CBOMCTBA
HYJISl U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak JelcTBue, 00paTHOE YMHOKEHHUIO.
KomrioHeHTsl  neiicTBUM, CBsI3b  Mexay Humu. [IpoBepka  pe3ynbprara
apudmerndyeckoro gaeiictusa. I[lepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 1is1 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METUYECKUX JTCUCTBUH.

Jenutenn M KpaTHbIE YHCIA, pa3jokeHWe Ha MHoxutenu. I[Ipocteie u
coctaBHble yncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM. 3aluch 4YUCIa B BUJIE CYMMBI
Pa3psIHBIX ClaraeMbiXx.

HucnoBoe BbIpakeHHe. BbIUKCIIEHWE 3HAYEHWM YHUCIOBBIX BBIPAXKECHUU,
MOPSIOK  BBINIOJIHEHUs  JaeucTBuM.  Vcnonb3oBaHWE  TPU  BBIYMCIIEHUSX
MEPEMECTUTEILHOTO M COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOEHUSI, pacTpeIeTUTEILHOIO0 CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBierne o JpobW Kak crmocoOe 3alMcH  YacTH  BEJIUYUHEL.
OObikHOBEHHBIE IpoOu. [IpaBunbHBIC U HEMpaBUIbHBIE TpoOu. CMemanHas 1poob,
MpEeCTaBICHUE CMEIIAaHHOW APOOM B BHJEC HEMPABWIHHOW ApOOU W BbIJEICHUE
LEJI0M YacTH YKClIa U3 HeNmpaBWIbHOU podu. M3o0pakeHue npolOel ToukaMu Ha
YuCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO poou. Cokparenue apoodeit. ITpuBenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE qpooOei.

CrnoxxeHne W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeNieHne apo0ei, B3auMHO
oOpatHble qpodu. HaxoxkaeHue 4acTu 1e0To U 1eJI0To M0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBnenue aecaTUUHONM ApoOU B BHUJC
OOBIKHOBEHHOH. M300pakeHue MeCATUYHBIX ApoOel TOYKaMH Ha YHUCIOBOM
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.



Apudmernueckne ACHCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECATHYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3amay  apudmeTnueckuM crocobom. Perenue
JOTUYEeCKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcrnonb3oBaHue MU pELIEHUH 33124 TAOJIUI U CXEM.

Pemenue 3agad, coaep)KallMx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, ILI€HA, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEpPEHHUs: MacChl, 00bEMA, IIEHBI, PACCTOSHUSA, BpEMEHHU, CKOPOCTU. CBSI3b MEXIY
€AUHULIAMU U3MEPEHUS KAKIOW BEIIMYMHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBneHne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yTOJl, JOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. Yro. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTMHA JIOMaHOo#, epuMeTp
MHOTOYTOJbHUKA. VI3MEpEeHNe U MOCTPOEHUE YTIIOB C HIOMOULIBIO TPAHCIIOPTHPA.

Harnsinaele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(pUrypanuii u3 4actei mpsiMOi, OKPYKHOCTH Ha HEITMHOBAHHOM W KJIETYATOU
Oymare. Mcnonb30BaHne CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomaas NOPSAMOYTOJbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (QUIYp, M300paKEHHBIX HA KJIET4aToM Oymare.
EnvHUIEI n13MEpEeHus TIONIaIu.

Harnsinaeie mpencTaBieHus O MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOIbHBIM
napaienenunea, — kKyo, — MHororpaHHuku. — M3o00paxkenune — mpocTermmx
MHOTrOrpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3gaHue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTHIIMHA U APYTUX MaTEPUAJIOB).

O0BEM TPAMOYTOJBLHOTO Tapajuienenunesaa, kyoa. EnuHunbsl usmepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonp30BaHre Npy BBIYUCIEHUSAX IEPEMECTUTEIBHOTO U COUETATEIBHOTO CBOMCTB
CJIOKE€HUS 1 YMHOKEHH S, PACIIPEACIUTENBHOIO CBOMCTBA YMHOXKEHUSI. OKpyTrieHue
HaTypaJbHBIX YHCEIL.



Jlenutenu u KpaTHbIE YKcia, HAUOOIBIIUN OOIIMIA JENUTENh U HAaUMEHbIIIEe
ofrmiee kpaTHoe. JlemuMOCTh CyMMBI U MIPOU3BeIeHUS. [{efeHne ¢ ocTaTKoM.

Jpoon

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHMe U ynopsiiounBaHue apoOeii. Pemenue 3aau Ha HaX0XKJIEHUE YaCTU OT
LEeJI0Oro M LEeNoro mo ero 4yactu. [[poOHoe 4Yuciao Kak pe3yipTaT JEJIEHUS.
[IpencraBnenne AecITHUIHON qpOOU B BUAE OOBIKHOBEHHOH APOOU U BO3MOKHOCTh
npeJcTaBiIeHUs OOBIKHOBEHHOM IpoOU B BUJIE ECATUUHOM. [lecsiTuuHble Apodu u
METpUYECKask CUCTEMA Mep. ApUPMETUUECKHUE AEUCTBUSI U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHomienue. [leneHue B JaHHOM OTHOIIEHMH. MacmTad, OpONnopIus.
[IprMeHneHne MponopLUH P PELICHNHN 3a1a4.

IlonaTHe npoueHTa. BerynciaeHue npoueHTa OT BEJIMYUHbI U BEJIMYUHBI 110 €€
IOpOLEHTY. BbIpaskeHue NpoOUEHTOB NECATUYHBIMHU ApoOsMu. PemeHue 3amgau Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B POLICHTAX.

HHonoxureabHbIe H OTPULATEIbHBIE YUCIA

[lonoxurenbHble W OTpULATENbHBIE yucaa. Llempie ynucna. Monyne uucna,
reoMeTpuyecKas HHTepHpeTanuss Monayss uucia. HM3o0pakxeHue dyucen Ha
KOOpJIMHATHOM  mpsAMoW. YwucimoBele  NpomMexyTkdu. (CpaBHEHHME  YHCEIL
Apudmernueckue 1eUCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.

[IpssMOoyroJIbHAs cucTeMa KOOpAMHAT Ha IIOCKOocTU. KoopauHaTel TOUkn Ha
IUIOCKOCTH, abcuurcca u opaunara. [loctpoenue Touek u Guryp Ha KOOpJIAUHATHON
IIJIOCKOCTH.

BykBeHHBIEe BbIpaKeHUs!

[Ipumenenue OyKB 15 3alIMCU MaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHUH.
CpoiicTBa apudmeTnueckux JeHCTBUN. DyKBEHHBIE BBIPAKEHUS U YHCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmysl, Gopmysl IEpUMETpa U MIIOLAAN NPIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajienenunena u Kyoa.

Pemenne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3amady  apudMeTHyeckuMm  crnocoboM. Pemienue
JIOTHYECKHX 3ajad. Perenue 3aa4 nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, conxepamux 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIMYHHBL:
CKOPOCTB, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, O00BEM paboThl. EQuHUIBI M3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSI3b MEXY €AMHULIAMU H3MEPEHUS
KaK10M BEJINYUHEI.

Pemienne 3anmad, CBS3aHHBIX C OTHOLIEHHUEM, MPOINOPLHUOHAIBHOCTBIO
BEJIMYMH, IPOLIEHTAMHU; PEIIEHNE OCHOBHBIX 3aa4 Ha IpOOU U MPOLIEHTHI.



Onenka W TPHUKUIKA, OKpyryieHwe pesynbrata. CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBieHne AaHHBIX C MOMOINBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHEe KPYTOBBIX Uarpamm.

Harasignas reomerpus

Harnsgnele mpeactaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.

B3auMHoe pacnosnoxeHue ABYyX MPSIMbIX Ha IJIOCKOCTH, MapajliebHbIe
npsiMble, TEPIEHIUKYISIpHbIE TpsiMble. VI3MepeHue pacCTOSHUIA: MEXITy ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, JIMHA MapIIpyTa Ha KBAJPaTHOU CETKeE.

W3mepeHre W TMOCTPOEHHME YIJIOB C IMOMOIIBI TpaHcnopTupa. Bumbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYNOYTOJbHBIMH,
PaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, MIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJIOB, nuaroHaneid. M3o0pakeHue reoMeTpuyeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe 1IOMAnU (GUTYpBI, EIUHUIIBI
u3Mepenus miomaau. [ Ipudbamxénnoe namepenue miomaau Guryp, B TOM 4uciie Ha
KBaapaTtHOil ceTke. [IpuOnmxk€HHOE W3MEpEeHUE IJIMHBI OKPY>KHOCTH, IJIOIAIU
Kpyra.

CumMeTpusi: LIeHTpaJIbHAas, OCEBas U 3€pKaJIbHAsl CHMMETPHUH.

[TocTpoenne cUMMETPUYHBIX UTYD.

HarnsinHele npeacTaBieH s O IPOCTPAHCTBEHHBIX (PUTypax: mapasuiesenuIe],
Ky0, mOpu3Ma, mNUpaMuja, KOHyC, WIMHAp, map u cdepa. M3o0paxenue
nmpocTpaHCTBeHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIApPA U
konyca. Co3manue Mojelieil mpOCTpaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAOB).

[lonarue oObEéMa, eAUHUILI u3MepeHus o0béMa. OOBEM NPSAMOYTOIHLHOIO
napasuienenunesa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«MaremaTnkay» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp Ipa’kJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, PacCyKIACHWH, YMEHHIO BHUAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKOM HayKuh Kak cdepbpl 4YeIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisapHas Qusznueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPY KAIOIIEH Cpejibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHD  CHUTyaIldl0, BOCIPHHUMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YU4eOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXKIy TOHATHAMHU, (POpMYIHpPOBaAThH
OTIpEeJICICHUs]  TIOHATHM, YCTAHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA s OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYJIMPOBATH U  MPEoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrs B (akTax, JaHHBIX, HAONIOJACHUSX W YTBEPKICHUSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh JO0Ka3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUU (MPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyIUpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOpEUHEe, MpolIemMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXKe BbIIBUIaTh
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
UH(OPMAIUIO PAa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTEeNIEM U CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOMY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHus1, CONOCTABISATH CBOU CYXKACHHS C CYXKACHUSIMU IPYTUX YUYACTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BBIOUPATh (POpMAT BBHICTYIUICHHS C YUETOM 3aj1a4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThl, pachpeneisTh BUIbl padoOT, JOroBapUBaTHCA,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMHU 4YJICHAMH KOMaH/IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM pEIICHHsS 3afadyu (UiId ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLiEcca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHSITH NMPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIEIH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B S Kkjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHIE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

[ToHMMAaTh ¥ MPaBUIIBHO YIIOTPEOISATH TEPMHUHBI, CBA3aHHBIE C HATYpPaIbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh U YHOPSAOYMBATH HaTypalbHbIE YHCIIA, CpPAaBHHBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECITHUHBIE TPOOH.

CooTHOCHUTh  TOYKY HA  KOOPJAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HATypalibHbIE YHCIIa TOYKaMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BolnonHATh  apudmeTHdeckue ACUCTBUS C HATypajdbHBIMH UHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasIX.

BbINONMHATE NPOBEPKY, IPUKUAKY PE3yJIbTaTa BBIYUCICHUH.

OKpyrJITh HaTypalibHbIE YKCIIA.

PemeHue TeKCTOBBIX 3a/1a4

PemaTe TekcTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOXHBIX BAPUAHTOB.

Pemare 3amaum, coaepKalmiMe 3aBHCHUMOCTH, CBS3BIBAIOLIUE BEJIMYUHBIL:
CKOPOCTb, BpEMS, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KPATKUE 3aITUCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS [TPU PEILICHUH
3azay.

[Tonb30BaTbCd OCHOBHBIMM  €IWHULAMHA W3MEPEHUS: [EHBI, MAacCChl,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW €IWHHIIBI BEJIMYMHBI 4YEpe3
TpyTHe.

W3BnekaTh, aHAIU3UPOBATH, OLICHHBATh MH(POPMALIMIO, MPEACTABICHHYIO B
Ta0JMIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATh PE/ICTABIICHHBIE JaHHbIE,
WCITOJIB30BATh JAHHbBIC [TPU PEILIEHUH 3a/1a4.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMHU MOHATUSMU: TOUYKA, MpsiMas, OTPE30K, JyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH NpUMEPHl OOBEKTOB OKPYXAIOLIEr0 MHpa, HUMEKUUX (Qopmy
U3YYECHHBIX T€OMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMAroHaidb, C OKPYXHOCTBIO:
paauyc, TuaMeTp, UEeHTP.

N300paxaTh H3y4YeHHbIE T'€OMETpUUYECKHE (QUTypbl Ha HEITMHOBAHHOM U
KJIETYaTOM Oymare ¢ MOMOIIbI0 HUPKYJIS U JIMHEHKH.



HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJJaHHOIO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJBHUKA, KBaJpaTa IJIs UX
MIOCTPOEHMS, BBIYMCIIEHUS ILTIOMIAAN U IEPUMETPA.

BeraucisaTe mepuMeTp W IUIOMAAh KBajApaTra, MPSIMOYTOJbHHKA, (UTYD,
COCTABJICHHBIX W3 MPSMOYTOJIBHUKOB, B TOM 4HCIIe (uryp, n300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMU METPUYECKUMH EOUHUILIAMU HU3MEPEHHUS JIVHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMUYMHBI YEpE3 IPYTHE.

Pacno3naBath mapaienenunes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, PeOpO, TpaHb, U3MEPEHUS, HAXOJUTh HM3MEPEHUS Mapaljieenuiea,
KyoOa.

Boruuciate 00b€M KyOa, mapajienenumneaa Mo 3aJlaHHBIM HM3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemiath HecloXHbIE 3a7a4d HAa HU3MEPEHHUE TeOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.

K xoniy oOyueHus B 6 Kkjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU UYUCEI U
crioco0amMu MX 3aMKuCcH, TEPEXOAUTH (€CITU TO BO3MOXKHO) OT OJTHOM (POPMBI 3aIncH
4yuclia K IPyrou.

CpaBHUBaTh W yHOPSAIOYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JTpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrinonHATh, coueras yCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPATbHBIMU U IIEJIBIMU YUCIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

Brruncnarh 3HaU€HUS YUCTOBBIX BEIPAXKEHUH, BHITOIHSATD TPUKUJIKY U OIIEHKY
pe3yJibTaTa BHIYMCIICHUHN, BBIIOJIHATH MPeoOpa3oBaHUsl YMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIUTh
MOJTYJIb YHCTIA.

COOTHOCUTH TOYKU B MPSIMOYTOJBLHON CHCTEME KOOPAMHAT C KOOpJAMHATaAMU
3TOM TOYKH.

OKpyTsTh IeNble Yuciia U JECATUYHBIC IPOoOU, HAXOMUTh MPUOIMIKECHHUS
qyuces.

YucsioBbie 1 0yKBEHHbIE BHIPAKCHUA



[TornmaTe ¥ ynmoTpebasaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHI0 CTETICHW YHCIIA,
HAaxXOJUTh KBaJpaT W KyO YWCIa, BBIYUCIISTH 3HAYCHUS YHCIOBBIX BBIPAKEHUH,
COAEPKAIIUX CTEIICHHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PACKIAJbIBATh HATYypAJIbHBIC YUCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacITaOOM, COCTABJIATh MPOMOPLIUHA U OTHOLLEHUS.

Hcnonb3oBaTh OYKBHI [ 0003HAYEHUST YUCEN TIPU 3aMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABISATh OYKBEHHbBIE BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHM, OCYIIECTBIsAA HEOOXOAMMBIE IOACTAHOBKUH U
npeoOpa3zoBaHusl.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

Pemiats 3a1auun, CBA3aHHBIE C OTHOLLIEHHEM, TPOTOPLMOHAIBHOCTHIO BEJTUYMH,
MPOIIEHTAMHU, PeIIaTh TPU OCHOBHBIE 3a/1a4d Ha JPOOU U MPOIEHTHI.

Pemate 3amaum, coaepampe 3aBUCHUMOCTH, CBS3BIBAIOIINAE BEIWYMHBI:
CKOpOCTb, BpeMS, paccTosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCHOJB3YsS apuPMeTHYECKUE
JNEUCTBUSA, OLEHKY, MPUKUAKY, TIOJIb30BATbCS  E€OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIUX BEJIMYMH.

CocTtaByisaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBUIO 33/1aUHU.

N3Bnekats wHOOpPMALMIO, MPEACTABICHHYIO B TaOJWIlAaX, Ha JMHEHHOM,
CTOJIOYATOM WM KpPYroBOW JauarpamMmax, HHTEPIPETUPOBATH MPEACTaBICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIbIO TA0OIUILI, JIMHEWHON U CTON0YATOM
JIAArpaMM.

Harasignas reomerpust

[IpuBoauTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYCHHBIX T€OMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

N3o0paxkaTb ¢ TIOMOIIBIO  LMPKYJIS, JUHEWKH, TpaHCIOPTHpAa Ha
HEJTMHOBAHHOM U KJIETYATOM Oymare n3y4eHHbIC III0CKUE TeOMETpUIECKre (GUTYphI
¥ KOH(UTyparuu, CHAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS TEOMETPUUECKUMHU MMOHSITUSMU: PABEHCTBO (DUTYDP, CHMMETPHUS,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CUMMETPUH, LIEHTP
CUMMETPUH.

HaxoauTps BETUYMHBI YTJIOB U3MEPEHUEM C OMOILBIO TPAHCTIOPTUPA, CTPOUTD
yIJIbl 33JaHHOM BEJIMYMHBI, TIOJIB30BATHCS MIPU PELICHUHU 33Ja4 I'PagyCHON Mepou
YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPHIN, IPAMOU, PA3BEPHYTHIN U TYIIOU YTJIBI.



BpuncnsaTe IIMHY JOMAHOW, IMEPUMETP MHOTOYTOJBHHUKA, MOJb30BATHCA
€MHHUIIAMH U3MEPEHUS JUIMHBI, BEIPAXKATh OJHU €AUHUIBI U3MEPEHUS JJIMHBI 4EPE3
Jpyrue.

HaxoauTp, ucnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMSI
TOYKaMH, OT TOUYKH JI0 IPSIMOM, JNIMHY ITyTH HA KBAaJPaTHOM CETKE.

Boruucnare mmomanbk  (Uryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
WCITOJIB30BATh Pa30MCHIE HA MMPSMOYTOJIBHUKH, HA paBHBIC (DUTYPHI, TOCTPAUBAHHE
JI0 IPSIMOYTOJIbHUKA, MOJIb30BATHCSI OCHOBHBIMU €AMHUIIAMHU U3MEPEHUS IO/,
BBIPAXaTh OAHU €AUHULIBI U3MEPEHUS ILIOMIAAN Yepe3 APyTHE.

Pacrio3naBaTh Ha MOJAENAX M HM300pKEHUSIX MUPAMHUAY, KOHYC, IWJIUHID,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkaTh Ha KIeT4aTOM OyMare MpsMOYTOJIbHBIN Mapalyieenumne].

Boraucisats 00bEM IpsIMOYTOJILHOTO Napajuiesienurneia, Kyoa, mojab30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HECHOXHBIE 3a7a4M HA HAXOXKJIECHUE T€OMETPUYECKUX BEIIMYHMH B
MPAKTUYECKUX CUTYAIUSX.






[MosacHUTeNnbHada 3anmncka

PaGouast mporpamma 1o anredpe s 9 knacca papadotana ¢ yuetom tpedoBanuit ®I'OC OO0,
YTBEP)KJICHHBIM MpHKa3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit dexepanuu ot
«17» nexabpst 2010 r. Ne 1897, B cOOTBETCTBUHU ¢ aBTOpcKou mporpammoit A.I'. Mep3mnsk, B.b.
[Tononckuii, M.C. Skup, E.B. byuko (Maremaruka: nporpammsl : 5-9 kiaccel A.I'. Mep3isk,

B.b. Ilomonckuii, M.C. fAxup, E.B. byniko /. — M.: Benrana-I'pad, 2017.) u YMK:
1. Anre6pa: 9 kiacc: y4eOHUK ais ydamuxcs oOrieoOpa3oBarenbHbIX yupexnaeHuit / A.l.
Mep3nsk, B.b. ITononckuit, M.C. Skup. — M.: [IpocBemenue, 2021 r.
2. Anrebpa: 9 kiacc: TUIaKTUYECKUE MaTepHUalbl: COOPHHK 3a/1a4 U KOHTPOJIBHBIX padoT / A.T.
Mepsnsik, B.b. [Tononckuii, M.C. SAkup. — M.: Benrana-I"pad, 2015.
3. Anrebpa: 9 knacc: meroguueckoe nmocodue / A.I'. Mep3snsk, B.b. Ilononckuii, M.C. Skup. —
M.: Benrana-I"pad, 2015.
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Llenu 1 3agaum Kypca

OO0yueHre MaTeMaTHKE B OCHOBHOM IIKOJIE HAMIPABJICHO HA JOCTHXKEHHE CIEAYIONINX 1eJieil u
3ajau:
1) 6 Hanpasnenuu TUUHOCMHO2O PA3GUMUSL:

e (QopmupoBaHUE TPEICTABICHUNA O MaTeMaTHKe KaK 4YacTh OOIedyeroBedecKOn
KyJbTYpPbI, O 3HAYMMOCTH MaTeMaTHUKU B Pa3BUTHH LIMBUIU3ALUU U COBPEMEHHOTO
00I11eCTBa;

® pa3BUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPbl peEuH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

¢ (QopmHupoBaHUE WHTEIIEKTYaTbHON YECTHOCTU U OOBEKTUBHOCTH, CIOCOOHOCTH K
MPEOAOJCHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIICHHOTO
OTIBITA,;

® BOCIIMTAHHEC Kady€CTB JIMYHOCTH, O6€CH€‘~II/IBaIOHII/IX COIIMAJIBHYTO MO6I/IJ'II)HOCTI>,
CHOCOOHOCTD IMPUHUMATE CAMOCTOATCIIBHBIC PCIICHMA,;

e (QopmupoBaHHME KAauyeCTB MBIIUICHHUS, HEOOXOAUMBIX I aJanTalid B
COBpPEMEHHOM MH(GOPMAIIMOHHOM OOIIIECTBE;

® pa3dBUTHUC HHTEpPECA K MATCMATHYCCKOMY TBOPYCCTBY HW MATCMATUUYCCKHUX
CIOCOOHOCTEMN;

2) 6 MemanpeoMemHOM HANPAGIEHUU:

® Pa3BUTHC Hp@)ICTaBHeHI/Iﬁ O MaTEeMaTHUKE KaK (1)0pM€ OINHUCaHUuA U METOAC ITO3HAHUA
JNEHCTBUTENBHOCTH, CO3JaHME YCJIOBUN JUIs NpPUOOpETeHHs IMEepBOHAYAIbHOIO
ONBITa MATEMATUYECKOTO MOJIETUPOBAHUS;

e ¢opmupoBaHHEe  OOMMX  CMOCOOOB  HMHTEIUIEKTYaIbHOW  JIEATEIbHOCTH,
XapaKTCPHBIX OJId MAaTEMAaTUKHU HW ABJIAIOININXCA OCHOBOH ITO3HABATEIIHLHOMN
KyJbTYpPbI, 3HAUUMOU TSl pa3IuIHBIX chep YeTOoBeUeCKol NeaTeIbHOCTH;

3) 6 npeomemHnom HANPaAGIEHUU:

® OBJAJICHHE MAaTeMaTUYECKUMHU 3HAHUSAMH M YMEHHUSIMH, HEOOXOAMMBIMHU JUIS
IMPOAOIZKCHU A 06pasoBaH1/1${, HU3YYCHUSA CMCKHBIX AWCHUILUIMH, MNPUMCHCHUS B
MMOBCEAHEBHOM KU3HU,

e co3manue (QyHIaMeHTa T MaTEeMaTHYECKOro pa3BUTHS, (HOPMHUPOBAHHS
MEXaHU3MOB MBILUICHUS, XapaKTEPHBIX JJIsl MAaTEMAaTUYECKOH 1eATeIbHOCTH.
O0mas xapakTepucTHKa y4eOHOro npeaMera.

Kypc anrebpbl 9 Knacca BKAOYAET cneaytolmne pasgenbl: HepaseHCcmaa, K8adpamu4yHas
GbyHKYUSA, 3nemeHmsl NpUKAaoHol mamemMamuKu, Yucsa08sie nocaedosamenbHOCMU, KOTOpble
n3yyarotca 610Kamun. B COOTBETCTBMM C 3STUM COCTABNEHO TEMATUYECKOE NAAHUPOBaHMeE.

B cBoeii COBOKYMHOCTH OHM OTpa)kaloT OOTaThlii ONBIT 00yueHHs] MaTeMaTUKe B Halleil cTpaHe,
YUUTBIBAIOT COBPEMEHHBIE TEHJECHIIMM OTCUECTBEHHOM M 3apyOe)KHOW IIKOJIBI M IO3BOJISIOT
peaan30BaTh NOCTaBJICHHBIE MEPE]] IIKOIBHBIM 00pa30BaHUEM LIEIHU HAa MHYOPMAIIMOHHO EMKOM U



IPAKTUYECKH 3HAYUMOM MaTepuane. OTU COJEp)KAaTEIbHbIE KOMIIOHEHTHI, Ppa3BUBAsCh Ha
IPOTSKEHUH BCEX JIET 00Y4EHUs!, ECTECTBEHHBIM 00pa3oM MEpEeIIeTaloTCs U B3aUMOAEHCTBYIOT B
y4eOHBIX Kypcax.

Aneebpa mpu3BaHa  CHOCOOCTBOBATH  NPUOOPETEHHIO  MPAKTHUECKUX  HABBIKOB,
HEOOXOAUMBIX JUIS TOBCETHEBHOM KU3HU. OHA CIyKHUT 0a30H ISl BCETro JAIbHEHIIEr0 H3yYeHUs
MaTeMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (DOPMUPOBAHHIO YMEHUS IOJIb30BaThCA
aIrOpuTMaMHu.

N3yuenue kypca ajireOpsl HalelleHO Ha (pOpMUPOBaHUE MaTeMaTHUECKOTro ammnapara Juis
peleHus 3a1a4 U3 MaTEMATUKH, CMEKHBIX IIPEMETOB, OKpY Karollel peanbHOCTH. SI3bIK anreopsl
IIOAYEPKUBACT 3HAYCHUE MATEMAaTUKHU KaK sA3bIKa I [IOCTPOCHUsS MATEMAaTHUYECKUX MOJEINEH,
IIPOLIECCOB U ABJICHUN PeaIbHOro MHpa (OJHOM U3 OCHOBHBIX 3a/1a4 U3Yy4EHUS alnreOpbl sBIsAETCS
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
nHGOpPMATUKH; OBJIAJEHME HaBbIKAaMU JEIyKTHBHbIX paccyxieHuid. IIpeoOpa3oBanue
CHMBOJIMYECKMX (OpPM BHOCUT CBOH crneuu(uyeckuid BKJIaJ B pPa3BUTHE BOOOPAKCHHS,
CIOCOOHOCTEM K MaTeMaTHYecKOMy TBOpYECTBY. Jpyroil BakHOM 3ajauell M3y4deHUs auredpsl
SBIISICTCS TIOJIy4Y€HHE IIKOJbHUKAMH KOHKPETHBIX 3HAaHWUH O (QYHKIMSIX KaK BaKHEHIIEH
MaTeMaTUYeCKOM Mojaenu JUisl ONMCaHUS M HCCIEOBAaHUS Pa3HOOOpPA3HBIX IMPOLIECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, JKCIOHEHLUAJIbHBIX, NEPUOAUYECKUX U JOp.), UId
(dopMHpoBaHUs y 00yUaroImuXcs MPeICTaBIeHUH O PO MaTEMATUKU B Pa3BUTUH LIMBUIM3ALUN
U KYJbTYPBI.

Takum o00pa3oM, B XOJ€ OCBOEHHUS COJEpXaHUA Kypca, Yydalludecs IO0JIy4aroT
BO3MOXKHOCTB!

® pa3BUTh MPEACTABICHHE O YUCIE WU POJM BBIYUCICHUI B YEJIOBEYECKOW IPAKTHKE;
chopMHpOBaTh  MPAKTUYECKHME  HABBIKM  BBINOJHEHHS  YCTHBIX, HUCbMEHHBIX,

MHCTPYMEHTAJIBHBIX BBIYHUCICHUN, PA3BUTH BBIYMCIUTEIBHYIO KYJIBTYPY;

® OBJIQJICTh CHUMBOJMYECKHUM S3BIKOM alreOpbl, BbIpabOTaTh (OpMalbHO-ONEpPaTUBHBIC
anreOpanyeckre yMEHUs U HAayYUThCs MPUMEHATh MX K PELICHUI0O MAaTeMaTHYeCKUX U
HEMaTeMaTUYECKHUX 3a/1a4;

® U3yYUTh CBOWCTBA M rpaduku (YHKUMN, HAYYUTHCS MCIOIB30BaTh (DYHKIIMOHAIBHO-
rpaduyeckre NpeACcTaBICHUs A ONUCAHUS U aHAJIN3a PealbHbIX 3aBUCMOCTEH;

® Da3BUTH JIOTHYECKOE MBILIUIEHHE U PEYb — YMEHUS JIOTHUECKH 0OOCHOBBIBATH CYKICHHUS,

IIPOBOJIUTH HECJIOKHBIE CHUCTEMATU3ALMHM, IPUBOJUTH IPUMEPHl U KOHTPIPUMEpHI,

UCMOJb30BaTh  pa3jMyHble SI3bIKM  MaTeMaTUKU  (CIOBECHBIH, CHMBOJUYECKHUH,

rpaduyueckuit) A WITIOCTPALUK, HHTEPIPETallui, apryMEHTAIMH U I0Ka3aTeIbCTBa;

e chopmupoBaTh NpEICTaBICHUS 00 M3y4daeMbIX MOHATUSAX M METOJaX KakK Ba)KHEHIIMX

CpencTBax MaTeMaTU4eCKOro MOJEIUPOBAHUS PEAIBHBIX IPOLECCOB U SIBICHUM.

B kypce amreOpsl 9 Kkiacca CHUCTEMaTH3UPYIOTCS W 0000LIalOTCS CBEJCHHUS O
peoOpa3oBaHUAX aNredpandeckux BBIPAXKEHUN U PEIIEHMH YpPaBHEHHH C OJHOI NEepeMEeHHOI;
yyaliyecs: pacHIMpslOT 3HAaHUS O BaXXKHEMIIMX (DYHKIMOHAIBHBIX MOHATHSAX U Tpadukax

KBajpaTH4HOW (yHKIMM, QYHKUMH Y =/ X% W y =X jeiictBusax Hax cremensiMu c
X

pallnOHAJIBHBIMH ITOKA3aTCIAMU, PCIICHHUU KBAAPATHBIX ypaBHeHI/Iﬁ )51 ypaBHCHHﬁ, CBOIAIINXCS
K KBaJpPaTHbIM. 3HAKOMSTCS CO CIIOCOOaAMH pelICHUA KBaAPATHBIX HCPABCHCTB U C IOHATUCM
YHCI0BOH MOCIEIOBATEILHOCTH.

CrpykTypa Kypca

Kypc nmMeer crenyromntyto CTpyKTypy:

Paznen «Hepasencreay.

[TepBas Tema kypca 9 knacca. B Heit popMupyroTCsi yMEHHS BBITOTHATH TPEOOPa30BaHUS U
pelars JUHEWHBIE C OAHOM NEPEMEHHOM, a TaKXKe CHCTEMBl JUHEHHBIX HEPAaBEHCTB C OJHOMU
IIEPEMEHHOM.

Paznen «KBanparnunas GyHKIHSD».

B nanHOM paszgene ynenseTcss BHUMAaHUE MOHATUSAM OOJACTH OINpeneNeHus U o0jacTu

3Ha4YCHUA q)yHKI_[I/II\/'I, a TaK’KC 3allUCHU 3TUX MHOKCCTB C MIOMOIIbBIO YHUCJIIOBBIX TPOMCIKYTKOB U UX

o0bveauHeHui. @opmMupyercs MnpeacTaBieHue U MOHUMAaHUE MOHITUH «HYJIb QYHKIIHNY,



«MNPOMENKYTOK 3HAKOMOCTOAHCTBA GYHKUMWY», «BO3pacTalowas ¢GyHKUmMA», «ybbiBatowan
bYHKLMAY», «MPOMEXKYTKM BO3pPaCTaHMA U yObiBaHUA QYHKUMNY». dopmupyeTcs yMmeHue CTPOUTb
npeobpasoBaHHble rpaduki. BeeaeHue rpadpuyeckux 06pa3’oB AAET BO3MOMKHOCTb  HArAA4HO
nccnefoBaTb BOMPOC O YMC/IE PelleHMIA KBaApaTHOro ypaBHEHWA. 3HAUMTENbHO PaclIMpPAETcAa Kpyr
TEKCTOBbIX 33jay, pellaemblx C MOMOLLbIO annapata anrebpbl, 3a CYET BBeAEHUA KBAAPATHbIX

HEPAaBEHCTB U peweHNA CUCTEM ypaBHeHMﬁ C ABYyMA NepemeHHbIMMU.

Paznen «DnemenTsl NpUKIIaJHOW MaTEMATUKU.

VYyamuecs paclMpsOT 3HaHUS B 00JaCTH MaTEMaTHYECKOro MojienupoBanus. [lomydaror
BO3MOKHOCTh C(DOPMUPOBATh HABBIK BBIYMCIIEHHS A0COIIOTHOM U OTHOCUTEIBHON IOIPEIIHOCTH.
N3y4aroT OCHOBHBIE IIpaBHJIa KOMOMHATOPUKH, 3HAKOMSTCS C KIACCUUYECKUM OIPEIECICHHUEM
BEPOATHOCTH U CBEJCHUSMH O CTATUCTHUKE.

Paznen «HucnoBele Mocaen0BaTeIbHOCTIY.

B 3akimrounTenbHOM paszene BBOAUTCSA IOHATHE YHCIOBOM IOCIEAOBATEIbHOCTH.
VYyamuecs 1OJydyarOT  BO3MOXHOCTb  HAyudUThCS  ONEPUPOBATH  alreOpandyeckol U
reOMETPHUECKON Mporpeccuell Mpu pelieHuy 3ajad, U3ydaroT (GopMysbl HaXOXKICHHUS N dieHa
reOMETPHYECKON U apu(METHUECKON TIPOTPECCUN U UX CYMMBI.

Onucanue Mecta yueOHOIo npeMeTa B yueOHOM ILJ1aHe

CornacHo @enepaibHOMy ©0a3MCHOMY ydeOHOMY IUIaHY [ 00pa30BaTENIbHBIX
yupexaeHuit Poccuiickoit denepanun Ha uzydeHue anreOpsl B 9 kiacce oTBOAMTCS 3 yaca B
Heaenro, oomuii o0beM 102 yaca.

Pe3ynbTaTsl ocBOEHUS yueOHOTO IpeaMeTa

N3ydyeHne MaTteMaTUKy B OCHOBHOM IIKOJIE JA€T BO3MOKHOCTh YYalIUMCS JOCTHYb CIEIY-
FOIIUX PE3yJIbTaTOB Pa3BUTHUS:
B JINUHOCTHOM HalpPaBJICHUH:

e (QopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YUYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH,
00y4aromuxcsi K CaMOpa3BUTHIO M CaMOOOPa30BAHNIO HA OCHOBE MOTUBAIIMU K 00yUEHHUIO
U TIO3HAHWIO, BBIOOpPY MaibHeimero oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKU B MHPE
npodeccuii W TPOPECCHOHANBHBIX  MPEANOYTCHHH, OCO3HAHHOMY ITOCTPOEHUIO
WHAUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOWYMBBIX MO3HABATENBHBIX
UHTEPECOB;

e (QopmupoBaHUE EIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKY;

e (GopMHpPOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEpPCTHUKAMH, CTapIIMMH U MIAAIIMMU B 00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-UCCIIeI0BATENECKOM, TBOPUYECKOM M IPYTUX BUIAX JICATEILHOCTH;

® yMEHHE SCHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOMN peyH,
MOHUMAaTh CMBICI TIOCTaBJIECHHOW 3aJayd, BBICTPAauMBaThb apryMEHTALHIO, HPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDBI;

® KPUTHYHOCTh  MBIIUIEHUS, YMEHHUE  paClO3HABaThb  JIOTUYECKHM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh THUIOTE3Y OT (PaKTa;

® yMEHHE KOHTPOJIHMPOBATH MIPOIIECC U PE3yJIbTAT yUeOHOM MaTeMaTHIECKON IEATeTbHOCTH;

® CIOCOOHOCTH K SMOIIMOHAJIHHOMY BOCIPHUSTHIO MAaTeMaTUYECKUX OOBEKTOB, 3aad,
PELIEHUM, paCcCyKICHUI;

B METAIIPEAMETHOM HAIPaBJICHUH:



YMEHHME CaMOCTOSITENBHO IUIAHUPOBATH aAlbTEPHATHBHBIC IIyTH JOCTH)KCHHSA LENEH,
OCO3HAaHHO BBIOMpaTh Haubonee d(pdeKkTuBHBIE CHOCOOBI pemeHus] Y4YeOHBIX H
II03HABATEJIbHBIX 33/1a4;

YMEHHE OCYILECTBIATh KOHTPOJIb IO PE3yJbTAaTy U IO CHOCOOy IEHCTBHUS Ha ypOBHE
IIPOU3BOJIBLHOTO BHUMAHHUS U BHOCUTH HEOOX0IMMbIE KOPPEKTUBBI;

YMEHHUE aJIeKBaTHO OLIEHUBATh MPaBUJIBHOCTh WJIM OLIMOOYHOCTh BBIIOJHEHUS y4eOHOM
3a1auu, €€ OOBEKTUBHYIO TPYJTHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PeIICHHS;
OCO3HAHHOE BIIAJICHUE JIOTHYECKUMH JEHCTBUAMHU ONpEIeNCHHs MOHATHI, 0000IIeHus,
YCTQHOBJICHHSI AHAJIOTUH, KJIACCH(PHUKAIMM Ha OCHOBE CaMOCTOSTEIHHOTO BBIOOpa
OCHOBAHUH U KPUTEPUEB, YCTAHOBJICHUS POJIOBBIX CBS3EH;

YMEHHE YCTAHABJIMBATH IPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykIeHue, yMO3aKItoueHue (MHIYKTUBHOE, 1eJyKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBL;
YMEHHUE CO3[aBaTh, IPUMEHITh U PeoOpa30BbIBATh 3HAKOBO-CUMBOJIMNYECKUE CPE/ICTBA,
MOJIENI ¥ CXEMBI JUI PELIeHUs yu4eOHbIX U MO3HABATEIbHbIX 3371ay;

YMEHHE OpraHU30BbIBaTh y4e€OHOE COTPYJHUYECTBO M COBMECTHYIO IESTEIBHOCTb C
YUUTENIEeM W CBEPCTHUKAMHU: ONPEACNATh LENH, paclupelesiaTh (QyHKIUHM U POJH
YYaCTHUKOB, O0IIHE CIOco0y paboThl; yMEHHE padoTaTh B TPYIINIC: HAXOIUTH OOIIee
peleHne U pa3zperarb KOH(IMKTHI HA OCHOBE COIrJIaCOBAaHUS MO3UIMMI U yueTa HHTEPECOB;
CIIyIIaTh MapTHEPa; (GOPMYyITUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOC MHEHHE;
dopmHpoBaHHe U pa3BUTHE Y4E€OHOM M OOIIENOJIb30BATEIbCKON KOMIIETEHTHOCTH B
00JTaCTH WCIONB30BaHUsT HH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonmoruid (MKT-
KOMIIETEHTHOCTH);

NepBOHAYaJIbHbIE IPEJCTABICHUS 00 UESIX U O METOJaX MAaTEMaTUKU KaK YHUBEPCAIbHOM
A3bIKE HayKU U TEXHUKU, O CPEJCTBE MOJCIUPOBAHUS SIBJICHUN U MPOIIECCOB;

YMEHHUE BUJETh MaTEMaTHUUECKYIO 33J]auy B KOHTEKCTE MPOOJEMHON CUTYyallul B APYIHX
JUCLUILINHAX, B OKPYXKaIOLIeH KU3HU;

YMEHHE HaXOJUTh B PA3IMUHBIX UCTOYHUKAX UH(POPMALINIO, HEOOXOIUMYIO AJIs PEeIIeHUs
MaTeMaTHYeCKUX Mpo0JieM, U IPECTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PelleHHe
B YCJIOBUSX HEMOJIHON U N30BITOYHOM, TOUHON U BEPOATHOCTHON MH(OpMAIH;

yMEHHE TOHMMAaTh U MCIOJIb30BaTh MaTEMAaTUYECKHUE CPEICTBA HATVISIIHOCTH (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) U1 WIUTIOCTPALIMH, HHTEPIIPETAllUH, apTyMEHTAIUY;

YMEHHE BBIABUTaTh TUIIOTE3bI IPU PELICHUH YUEeOHBIX 3a/1a4 U MOHUMAaTh HEOOXO0IMMOCTh
UX [IPOBEPKH;

YMEHHE TPUMEHATh WHAYKTUBHBIE M JIEIYKTHUBHBIE CHOCOOBI pacCyXJE€HUU, BUICTbH
pa3IM4YHbIE CTPATETUH PEUICHMS 3a/1a4;

MMOHMMAaHHE CYIIHOCTH aITOPUTMUYECKUX MPEANNCAHUN U YMEHHUE JIeHCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11€JIH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI IS PELICHUs
y4eOHBIX MaTeMaTUYeCKuX Mpooiem;

YMEHME IIJIaHUPOBATh U OCYLIECTBIIATD AESATEIBHOCTD, HAIIPABJICHHYIO HA PELICHNE 3aa4
MCCJIE0BATEIBCKOTO XapaKTepa;

B IIPp€AMETHOM HAITPpaBJICHUH.

OBJIaACHUC 0a30BBIM TTOHATHIAHBIM arrapaToM IO OCHOBHBIM pa3aciiaM COACPIKAHUS,
MMpeacCTaBJICHUC 00 OCHOBHBIX HN3Yy4YaCMbIX IOHATHUAX (‘—II/ICJ'IO, BBIPpAXXCHUEC, TOXKACCTBO,
YpaBHCHUC, (I)yHKI_[I/IH) KaK BaKHEHUIITNX MaTeMaTHYSCKUX MOACIAX, IMO3BOJIAIOIINX
OIMUCBIBATHh U U3YYATh PCAJIBHBIC ITPOLCCCHI U ABJICHHA,

YMCHUEC pa6OTaTI) C MaTEMAaTHYCCKHUM TEKCTOM (aHaJ'II/ISI/IPOBaTI), H3BJICKATh HGO6XOHI/IMYIO
I/IH(I)OpMaI_II/IIO), TOYHO U I'PaMOTHO BBIPpAXKAaTb CBOU MBICJIN B YCTHOﬁ U IHCbMEHHOM peun
C IPUMCHCHUEM MaTeMaTUIeCKOM TEPMHUHOJIOTUHU U CUMBOJIMKH,



HCIIOJI30BATh PA3JIMYHBIC A3BIKU MATCMATHUKU, TPOBOAUTH KJIaCCI/I(l)I/IKaI_[I/II/I, JOTUYCCKUC
O6OCHOBaHI/I$I, JoKa3aTeJIbCTBa MaTEMAaTUYCCKUX YTBep}I(,I[eHHfI;
OBJIaZICHUC HABbIKaMU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

yMEHHE MPUMEHATh W3YYCHHbIC MOHSATHUS, PE3YJIbTaThl, METOMbI JJIsi PEIIeHUs 3aaady
MPAKTUYECKOrO XapakTepa M 3aJady M3 CMEXKHBIX TUCIHUIUIMH C HCIOJb30BaHUE MPH
HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJIATOPA, KOMIIBIOTEpPA.

Conep:xxanue y4eOHOI0 npeamera

OT00p comeprkaHuss OOYUYCHHS OCYIIECTBIISICTCS Ha OCHOBE CIICAYIOIIHUX JUIAKTHICCKUX
HpI/IHLII/IHOBI CUCTCMaTnu3aluia 3HaHHﬁ, HOJIy‘IeHHBIX y‘-IaH_II/IMI/ICSI B HaanbHOﬁ IIKOJIC,
COOTBETCTBHE O0OS3aTCIIBHOMY MHUHHUMYMY COJCpXKaHHS OOpa30BaHHS B OCHOBHOM IIKOJIC;
yCHJIEHHUE OOIIeKYJIbTYpHOM HANpPaBICHHOCTH MaTepuaina; y4€T MCHUXOJIOro-IearorniecKux
0COOCHHOCTEH, aKTyalIbHBIX JISI ’TOT'O BO3PACTHOTO TIEPUO/Ia; CO3/IaHUE YCIIOBUH JIsi TOHUMAaHUS
M OCO3HAHHUs BOCIPHHUMACMOI0 MaTepuaia. B mpemiaraeMomM Kypce MaTeMaTHKH BBLICISIOTCS
HECKOJIBKO Pa3IelioB.

HepaseHcmea (21u4)

UYucnoBsle HepaBeHCTBA. OCHOBHBIE CBOMCTBA 4YMCIOBBIX HEpaBeHCTB. (CliokeHUe u
YMHOXCHUE YHCIOBBIX HepaBeHCTB. HepaBeHcTBa ¢ OJHOW IepeMEHHOH. PerieHue JMHEMHBIX
HEPABEHCTB C OJHOM IIEpEeMEHHOW. PeleHue JIMHEHHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOM.
Yucnossie npoMeXyTKU. CHCTEMBI TMHEHHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM.

Ilenb: O3HAKOMUTH OOYYalOIIMXCSI €O CHOCOOOM pELIeHHs JIMHEHHBIX HEPaBEHCTB,
BbIpa0OTaTh YMEHHE pelIaTh U MPEOOPa30BHIBATH IMHEHHBIC HEPABCHCTBA U MPUMEHATH UX IMPH
pELIEHNN TEKCTOBBIX 3aa4.

KeadpamuuHas ¢pyHkuyus. (32 u)

[ToBTOpenue u pacmupenue ceeaeHuii o pynkuu. CroiictBa pynkuun. [locrpoenue
rpaduka pynkuun y = kf (x). lloctpoenue rpadukoB pyrkimu y = f(x)+buy = f(x + a).
KBanparununas pynkius, e€ rpadux u cBoiicTBa. Pemenne kBaipaTHeix HepaBeHCTB. CUCTEMBI
YpPaBHEHHUI ¢ ABYMsI IEPEMEHHBIMHU.

[enb: BbIpaboOTaTh YMEHHE YUTATh U CTPOUTH IPaPUKU N3y4aeMbIX (YHKIMS; HAYUYUTHCS
aHaTM3UpoBaTh rpaduk QyHKIUM U MPUMEHSATh €ro Ul pellieHHs] YpaBHEHUI M HEPaBEHCTB, a
TaK)K€ BBIMOJIHATH TOXK/IECTBEHHBIE TPE0Opa30BaHus HaJl BbIPAKEHUSIMHU.

AnemeHmol NpuKAadHol mamemamuku (21 4)

Matematuueckoe  MmonenupoBaHue.  IIponenTHsle  pacuérel.  AOcomOTHasE U
OTHOCHUTECIIbHAsA HOFpeIHHOCTI/I. OCHOBHI)IG npaBI/ma KOM6I/IHaT0pI/IKI/I. qaCTOTa nu BepOﬂTHOCTB
ciydaifHoro coObiTus. Kiaccuueckoe ormnpeneneHue BepoOATHOCTH. HawanbHble CBEACHHUS O
CTaTUCTUKE.

[enb: o3HaKOMHUTH OOYYAIOIIUXCS C AITOPUTMOM pEIICHUS KOMOMHATOPHBIX 3ajad,
pa60TaTB CO CTaTUCTUYCCKUMU JaHHBIMU.

Yucnossle nocaedosamesnsHocmu (21 y)

UucnoBsle mocnenoBaTenbHOCTH. Apudmerndeckas mnporpeccus. Cymma N MepBBIX
4JIeHOB apu(MeTHyeckol nporpeccun. I'eomerpuueckas nporpeccus. Cymma N NepBbIX YJIECHOB
reoMeTpuyeckoil nporpeccurd. Cymma GECKOHEUHOM TreOMETpPHUECKON MpOrpeccruu, y KOTOPOit
MOJyJIb 3HAMEHaTellsl MeHblIe 1.

MosmopeHue u cucmemamu3sayus (7 4)

[ToBTOpeHMe U cucTemMaTu3alys ydeOHOTO MaTepualia 3a Kypc aiareopsl 9 kiacca.
TpeboBaHus K YPOBHIO MOATOTOBKH YYaIIUXCst

HepaBeHcTBa.
BoinyckHUK Hay4umscA:

IMOHUMATh U MPUMCEHATH TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHNEM HEPABCHCTBA,



CBOICTBA YHCIIOBBIX HCPABCHCTB;
1. pemarh MTUHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI;

2. pemiaTh KBaJpaTHbIC HEPABEHCTBA C OMOPO Ha TpaUUECKUE MPEICTABICHUS;
3. TpUMEHSTH anmnapaT HEPaBEHCTB IS PELICHHs 3a/1a4 U3 Pa3InYHbIX Pa3AeioB Kypca
BbInycKHUK Moay4um 803MOXHOCMb:

pa3Ho0Opa3HBIM MpUEMaM J0Ka3aTeIhCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh
annapat HepaBeHCTB ANA peweHnA pa3HOO6pa3HbIX MmaTemaTn4yeCkmnx 3agay u

3344 U3 CMEXHbIX NPeaAMETOB, NPaKTUKW;

1. mpuMeHATh rpaduyecKre MPeICTaBICHHS JIJIsl HCCIIEJOBAHMS HEPABEHCTB, CUCTEM
HEPABEHCTB, COICPKAINUX OYKBEHHBIE KOAPDUITUEHTHI

KBanpartubsie kopHH. JleiCTBUTEIBbHBIC YHCIIA.
BoeinyckHUK Hay4yumeoca:

HCTIOB30BaTh HAYAIIBHBIE MIPE/ICTABIICHUS O MHOXKECTBE JIEMCTBUTEIIbHBIX YHACEN;
1. BmangeTh MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTH €T0 B BEIYMCICHUSIX
BobinyckHUK nony4yum 803MOXHOCMb:

Pa3BUTh IPEJICTABICHUE O YUCIIE W YHMCIOBBIX CHUCTEMAX OT HATypaJbHBIX O JEHCTBUTEIbHBIX
YUCEIT; O POJIA BBIYHUCICHUI B YEJIOBEYECKOM TPAKTUKE;
1. pa3BUTH U yIIIyOUTh 3HAHUS O IECITUUHOMN 3aMUCH IEUCTBUTEIBHBIX YHUCEIL.

YpaBHeHus.
BbInycKHUK Hay4yumebcs:

peuiatb OCHOBHBIE BHJBl PALMOHAIBHBIX YPaBHEHUN C OJHOM IEPEMEHHOHN, CUCTEMBI IBYX
YpPaBHEHUH C ABYMS IIEPEMEHHBIMU;
1. moHumMaTh ypaBHEHHE KaK BaXKHEHUIITYI0 MATEMAaTUYECKYIO MOJIENb JJIsl OMMCAHUS U
W3YYCHHS Pa3HOOOPA3HBIX PEATbHBIX CUTYAIlMH, peliaTh TEKCTOBEIC 3a/1a41
anre6pamquKMN\ MEeTOo40M,

2. TPUMEHATH rpadpuueckue MpeacTaBICHUS IS UCCIeTOBAaHUS YpaBHEHUH,
VICCIICTOBAHUS U PELICHUS CUCTEM YPABHEHHM C ABYMs IEPEMEHHBIMU
BbinycKHUK mosny4yum 803MOXHOCMb:

OBJIAJIETh CIICUUATBHBIMU IPUEMAMU PELLICHUS YPAaBHEHUHA U CUCTEM YPAaBHEHUN; YBEPEHHO IPUMEHSTh
arrapar ypaBHeHI/Iﬁ JJI pCHICHU pa3H006pa3HBIX 3aAa4 U3 MaTEMaTuKu, CMCKHBIX NPEAMCTOB,
MIPaKTUKY;

1. mpumeHATH rpaduuecKre NpeCTaBICHUS ISl UCCIeIOBaHNS YPaBHEHUI, CHCTEM
ypaBHEHH, coepxKamux OyKBeHHbIE KO DHUIHMECHTHI.

Yucnosble nocnenoBaTeNbHOCTH
BoeinyckHUK Hay4yumeocsa:

MOHUMATh U UCIIOIb30BaTh A3bIK I10CIE0BATEILHOCTEN;
1. mpumeHaTs ¢GopMyJBl, CBS3aHHBIE C apuU(METHUECKOW U T'€OMETPUUECKOM
IpOTpeccusMu, U anmnapaT, cHOpMUPOBAHHBIN MPU U3YUCHUU APYTUX Pa3zeioB
Kypca, K pEIICHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HU
BbinycKHUK Moay4um 803MOXHOCMb:

pemiaTh KOMOMHMPOBAHHbIE 337aull ¢ NPUMEHEHHEM (hopMys1 N-ro 4jeHa U CyMMBI IIEPBBIX N WIEHOB
apu(METHYECKOH M TeOMETPHUUYECKONH MPOTPECcCHid, MPUMEHsSS MpPU 3TOM ammapar ypaBHEHUH H
HEPaBEHCTB;

1. moHuMaTh apuPMETHIECKYIO U TECOMETPUIECKYIO IPOrPECCUH KaK (PYHKIIHH



HATYpaJIbHOTO apTyMEHTa; CBSI3bIBaTh ApU(PMETUYECKYIO U TEOMETPUUYECKYIO
NPOrpeccuto ¢ AMHENHbIM POCTOM, FEOMETPUYECKYIO — C SKCMOHEHLMAIbHbIM POCTOM

OnucatenbHaa CTaTUCTUKA

BbinycKkHUK Hay4yumca ucnonb3oBaTb I'IpOCTEl‘aLUMe cnocobbl npeacrasaeHnAa n
dHa/1n3a CTaTUCTUYECKUX OaHHbIX.

BbInyCKHUK 110ay4um 803MOXHOCMb NPUOBPECTN NepBOHaYaAbHbIN OMbIT

opraHu3anuu c60pa JaHHBIX IIPpU NPOBEACHUU OIIPOCa O6HIGCTB€HHOF0 MHCHUS, OCYHICCTBJIATL HUX
aHaJIN3, NPCACTABJIAThL PE3YJIbTAThI OIIPOCa B BUC Ta6J'II/IHBI, AuarpamMmmal.

CnyuJaiiHble cobbITUA U BEPOATHOCTb

BbInyCKHUK HAy4umcsa HaxoAnTb OTHOCUTE/IbHYIO YaCTOTY U BEPOATHOCTb C/Iy4alHOro
cobbiTua.

BblnyCKHMK noyuyunt 603MOMCHOCHIb HpI/IO6peCTI/I OIIBIT IIPOBCACHUA CﬂyqaﬁHbIX OKCIICPUMCHTOB,
B TOM YHUCJIC, C TIOMOIIBbIO KOMIIBIOTCPHOTI'O MOACIIMPOBAHUA, HHTCPIIPETAIUU UX PE3YJILTATOB.

Kom6uHatopuka

BoInycKHUK Hay4yumcsa pelaTb KOMOUHATOPHbIE 3a4a4M Ha
HaxoXAaeHue yncna o6beKTOB AN KOMBUHaUMA.

BobinycKHUK nosay4um 8603MOXHOCMb HAYYNTbCA HEKOTOPbIM
cneunanbHbIm npmémaM peweHna KOM6MHaTOprIX 3ajad.

Cucrema OlLIEHKH TJIAHUPYEMBIX PE3yIbTaTOB

OpHuM U3 HaMpaBJICHUH OLICHOYHOH NESTENLHOCTH B COOTBETCTBHH C TPEOOBaHUSIMHU
Crangapra sBisIeTCS OI[EHKa 00Pa30BaTEIbHBIX JOCTHKEHUN yUaIIuXcs.

Cucrtema OLIEHKH JTOCTHIKCHHUS TUITAHUPYEMBIX Pe3yJIbTaTOB 10 anredpe HampaBlieHa Ha
o0ecrieueHre KauecTBa MareMaTH4eckoro oopasoBanus. OHa JOJKHA MO3BOJIATH OTCIIEKUBATH
WHIUBUAYATBHYIO JHHAMHUKY Pa3BUTHS YUAITUXCS, 00ECIICUNBATh OOPATHYIO CBA3b JUIS yUUTEICH
U, yYaIIUXCs U POIUTEIICH.

dopMupoBaHUE JIMYHOCTHBIX PE3yJbTAaTOB 00ECMEUMBACTCS B XOJ€ pealH3allii BCEX
KOMIIOHEHTOB 00pa30BaTeIbHOTO MPOIIECCa, BKITFOYAsi BHEYPOUHYIO JIEATEIFHOCTD, PEaTH3yeMyTO
CEMbBEN U LIKOJIOM.

OCHOBHBIM OOBEKTOM OLIEHKH JIMYHOCTHBIX PE3yJIbTaTOB CIYKUT CHOPMHPOBAHHOCTH
YHHUBEPCATbHBIX YUEOHBIX JEMCTBHIA, BKIIFOUAEMBIX B CIEAYIONINE TPU OCHOBHBIX OJIOKA!

1) CdopMupOBaHHOCTH OCHOB TPAKIAHCKON MIICHTHYHOCTH JTUYHOCTH;

2) ToTOBHOCTH K MEpexoay K CamMoOOpa30oBaHUIO Ha OCHOBE Y4eOHO-TO3HABATEIHLHOMN
MOTHBAIINH, B TOM YUCJIe TOTOBHOCTbH K BBIOOPY HaIpaBieHUs MPOPUIHLHOTO 00pa30BaHus;

3) CdhopMHPOBAaHHOCTh CONUAIBHBIX KOMICTEHIMH, BKJIOYAs I[CHHOCTHO-CMBICIOBBIE
YCTaHOBKH M MOPAJIbHBIE HOPMBI, OMBIT COIMAIBHBIX U MEXJIUYHOCTHBIX OTHOIICHUN,
IIPaBOCO3HAHUE.

OCHOBHBIM 00BEKTOM OILIEHKH METANPEAMETHBIX PE3YJIbTATOB SIBISIETCS:

e (CnocoOHOCTh ¥ TOTOBHOCTh K OCBOCHHIO CUCTEMAaTUYECKUX 3HAHUI 1O anredpe, ux
CaMOCTOSITEILHOMY TMOTIOJTHEHHIO, IEPEHOCY U MHTETPALIUY;
e (CmocoOHOCTh K COTPYTHUUYECTBY M KOMMYHHUKAIIMH B X0 YUeOHOM 1 BHEYUYEOHOM



JACATCIIbHOCTH,
e (CmocoOHOCTh U TOTOBHOCTH K Hcnoib3oBanuio KT B mensax oOyueHus U pa3BUTHS;
e (CrnocoOHOCTh K CaMOOpraHU3aUH, CAMOPETYJISIIUU U pedIeKCUH.

OCHOBHBIM OOBEKTOM OIEHKH IPEAMETHBIX PE3yJIbTAaTOB MO alredpe B COOTBETCTBUU C
TpeboBanusiMu CraHgapra SBISIETCS CHOCOOHOCTh K PEIICHHI0 Y4eOHO-TIO3HABATENbHBIX U
y4eOHO-TIPAaKTUYECKNX 3aJad, OCHOBAaHHBIX Ha HM3y4yaeMOM Y4eOHOM wmarepuaie, ¢
HCIOJIb30BaHHUEM CIIOCOOOB JCHCTBHIA, PEIEBAHTHBIX COACPKAHUIO YUEOHBIX MTPEIMETOB, B TOM

YHCIIe METaNpPEAMETHBIX (II03HaBATENbHBIX, PETYISATUBHBIX, KOMMYHUKATUBHBIX) I1EHCTBUH.

OCHOBHBIMU BHJaMH OLIEHUBAaHUSA OOpPA30BATENbHBIX JOCTHXKEHUI MO MaTeMaTHKe
SBJIAIOTCS CTapTOBOE. TeKyllee U UTOrOBOE.

CrapToBO€ OLEHHMBAHHME I[I03BOJIAET CIUIAHUPOBATH JIMYHOCTHO-OPUEHTHUPOBAHHOE
oOydeHue, HHIMBUy alTM3UPOBATh 00pa30BaTEIBHEIN MpoIIece.

Texyiiee oneHMBaHUE MO3BOJIET ONPENEIUTh YPOBEHb YCBOCHHMS HOBOIO MaTepuala.
CreneHb CaMOCTOSITENIBHOCTH YYallMXcs NPU PEIICHHH 3aJad, XapakTep IPUMEHEHUs
paloHaIbHBIX CIIOCOOOB pelleHus 3a1ad U Ap. s TeKylero oneHUBaHUS MCIONb3YHOTCS
CJIEIYIOILIE METOAbI KOHTPOJIS.

1. VYcTHBI KOHTPOIb: PPOHTANBHBIN OMPOC, UHAUBUAYATBHBINA OMPOC;

2. TIMCbMEHHBI KOHTPOJb: MAaTEMaTHYCCKHHA IUKTAaHT, CaMOCTOSITEeNIbHAs padorta,

KOHTpOJbHas paboTa, pedepar, TecT;

3. IlpakTtuueckuil KOHTpONb: (pOHTaNbHAS WM WHIWBUIYyalbHAs MpPAKTUYECKas
paboTa, momaliHsAs KOHTpOJbHas paloTa, MccienoBaTenbckas paboTa, MpOeKTHas
pabora.

HroroBoe ouneHMBaHME MOKET MPOBOAUTHCSA IIOCJIE 3aBEpUICHUS TEMBbI, pa3fena,
y4e0HOr0 Kypca OCHOBHOMW WJIM CTapIICH MIKOJIBI (B YACTHOCTH, B BUJIE HTOTOBOM aTTECTAIIHH).
HToroBast orieHKa pe3yabTaTOB OCBOSHHS yUaIIMMHUCS OCHOBHOW 00pa3oBaTEeIbHON MPOTpaMMbl
BBICTABJISIETCS MO pe3yJbTaTaM MPOMEXYTOYHONM M MTOTOBOM aTrTecTaluud U (GopMHUpYeTcs Ha
OCHOBE:

e Pe3ynbTaToB BHYTPHUIIKOJIBHOTO MOHUTOPHHIa OOpa30BaTENIbHBIX JOCTHXKEHHUH MO
anredpe, 3aMKCUPOBAHHBIX B OIICHOYHBIX JIUCTAX, B TOM YHCJIE 32 IPOMEXKYTOUHBIE U
UTOTOBBIE PA0OTHI HA METIPEIMETHOM OCHOBE;

e OIICHOK 3a BBIIIOJHEHHE UTOTOBBIX PabOT M0 anredpe;

e OILIEHKH 3a BBIIIOJIHEHUE U 3aIIUTY HHIUBUIYaJIbHOIO IIPOEKTA;

e OreHoK 3a paboThl, BBIHOCUMbIE Ha rOCYJapCTBEHHYI0 UTOroByto arrectanuto (I'MA) n
eMHbIN rocyJapcTBeHHbIN sk3ameH (EID).

OcobeHHOCMU OYEeHKU npedMemHbIX pe3yabmamos

OneHka TNpPEeIMETHBIX pPE3yJbTaTOB IMPEACTaBISET COOOM OLEHKY JIOCTHXKEHUS
00yYaroImuMcs MJIaHUPYEMBIX Pe3yJIbTATOB 110 OTAEIBHBIM MPEIMETAM.

dopMHUpoOBaHUE 3TUX PE3yJIbTATOB O0ECHEUMBAETCS 32 CUET OCHOBHBIX KOMIIOHEHTOB
00pa3oBaTeNBHOrO MpoIecca — y4eOHbBIX IPEAMETOB.

OCHOBHBIM OOBEKTOM OILIEHKH TPEIMETHBIX pe3yJbTaTOB B COOTBETCTBUU C
TpeboBanusmMu CTaHgapTa SBIsSETCS CIHOCOOHOCTh K PEIICHHIO Y4eOHO-TIO3HABATENBHBIX H
y4eOHO-TIPaKTUYECKUX 3a7ad, OCHOBAaHHBIX Ha M3y4yaeMOM Y4YeOHOM wMmarepuaie, c
UCIOJIb30BAHUEM CIIOCOOOB JIEHCTBUIA, PEIEBAHTHBIX COJIEPKAHUIO YUEOHBIX MPEIMETOB, B TOM
YlClie METaNpeAMETHBIX (II03HABATENbHbIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX) I1€HCTBUH.

Cucrtema OIEHKH MPEIMETHBIX pe3yJIbTATOB OCBOCHUS YUYEOHBIX MPOTpaMM C yUETOM
YPOBHEBOI'O MOAX0ja, mpuHAToro B CraHaapTe, MpenrnosiaraeT BblaeleHHe 0a30BOro ypOBHS
JOCTHKEHMM Kak TOYKM OTCUETAa IIPU IIOCTPOCHHUM BCEUW CUCTEMBI OLEHKM U OpraHU3allhU
MHIUBUAYATbHON pabOThI ¢ 00y4aIOIIUMUCS.

PeanbHble gOCTHXKEHHST 00yUalOIIMXCSI MOTYT COOTBETCTBOBAaTh 0a30BOMY YPOBHIO, a
MOTYT OTJIMYaThCS OT HETO KaK B CTOPOHY IPEBBIIICHUS, TAK U B CTOPOHY HEJOCTUKECHHUS.

[IpakTHKa MOKa3bIBAET, YTO AJISI OMMCAHUS JOCTHKEHUN 00yJaroUIuXcs 1es1ecoo0pa3Ho
YCTaHOBHTBH CJIEYIOIINE ST YPOBHEM.

ba30BbIil ypOBEHb IOCTHMKECHUHM — YPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE



yueOHBIX JEHCTBHM C OMOPHOW CHCTEMOW 3HAaHMW B paMKax Juana3oHa (Kpyra) BBIACICHHBIX
3agad. OBrazieHne 0a30BbIM YPOBHEM SIBISIETCS JOCTATOYHBIM Ui MIPOAOIDKEHHUS OOydeHHs Ha
CIIEAYIONIeH CTyNeHH o0pa3oBaHMsA, HO HE MO NPOPHILHOMY HampaBieHUIO. JloCTHXKEeHUIo
0a30BOro ypOBHs COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIBHO» (MJIM OTMETKA «3», OTMETKa
«3a4TCHO»).



[IpeBbimieHre 0a30BOr0 YpOBHSI CBUAETENBCTBYET 00 YCBOCHHMM OIOPHOM CHCTEMBI
3HaHUI Ha YPOBHE OCO3HAHHOI'O ITPOU3BOJIBHOTO OBJIAJI€HHs YUEOHBIMU NEHCTBUSAMH, a TAKXKE O
Kpyro3ope, mupore (HiIu n30MpaTeIbHOCTH) HHTEpecoB. LlenecooOpa3Ho BBIIEIUTE CIEAYIONIIe
7IBa YpOBHSI, [IPEBbIIIAOLIIE Oa30BbIil:

* MOBBIIIEHHBIN YPOBEHb JTOCTHKEHUS IIAHUPYEMBIX PE3yJIbTATOB, OLIEHKA «XOPOIIO»
(oT™MeTKa «4»);

* BBICOKUH YpPOBEHb JOCTHKEHMS IUIAHUPYEMBIX pE3yJIbTaTOB, OLEHKA «OTIMYHO»
(oTMeTKa «5»).

IToBbllIEHHBI U BBICOKUH YPOBHHM JOCTHXKEHHS OTJIMYAIOTCA 10 IOJIHOTE OCBOEHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJCHUS YIEOHBIMHU JCHCTBUSAMH U C(HOPMUPOBAHHOCTHIO
MHTEPECOB K JaHHOM MpeaMeTHON 001acTu.

WnnuBuayanbHble  TPAaeKTOpUM  OOydeHHMs  OOydYaroIIMXCS, JIEMOHCTPUPYIOIIUX
NOBBIIIEHHBI W BBICOKMH YPOBHHM JOCTHXKEHMH, LenecooOpa3Ho (OpMHUPOBaTH € Y4ETOM
MHTEPECOB 3TUX 00YUAIOMIMXCS U MX IUIAHOB Ha Oyxayiiee. [Ipy Hanuyuu ycTOMYMBBIX HHTEPECOB
K yueOHOMY IpeAMETY U OCHOBATEJIBbHOM MOATOTOBKH 110 HEMY TaKue 00y4Jaroliecs MOryT ObITh
BOBJICUEHBI B MPOEKTHYIO AESITENBHOCTh IO NPEIMETY M COPUEHTHPOBAHBI Ha IPOJOJKEHHE
00y4yeHHMs B CTApIIUX KJIaccax M0 JaHHOMY IPOQUIIIO.

Jljig onMcaHust MOATOTOBKH yYalllUXCsl, yPOBEHb JOCTUKEHHUHM KOTOPHIX HUXKeE 0a30BOTO,
11€J1ec000pa3HO BBIICIUTh TAKXKE J1BA YPOBHS:

* TOHWXEHHBIN YPOBEHb JOCTUKEHUH, OLIEHKA «HEYJIOBIETBOPUTEIBHO» (OTMETKA
«2»);

* HU3KUil yPOBEHb IOCTIIKCHUH, OLICHKA «ILI0X0» (OTMEeTKa «1»).

Henoctnxenue 6a30B0oro ypoBHst (HOHUKEHHBIA M HU3KUH YPOBHU JOCTHIKEHH)
¢bukcupyercs B 3aBUCUMOCTH OT 00bEMa M ypOBHS OCBOCHHOTO M HEOCBOCHHOTO COJAEPIKaHUS
npeamera.

Kax mpaBmiio, NOHHUKEHHBIH YpOBEHb JOCTUXEHUM CBUAETEIHCTBYET 00 OTCYTCTBHU
cucreMaTnyeckoi 6a30BOM MOJArOTOBKH, O TOM, YTO O0YYAIOIIMMCS HE OCBOECHO J1aXKe M TI0JIOBUHBI
IUTAaHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE OCBaMBAaeT OOJBIIMHCTBO OOYYAIOIIMXCS, O TOM, YTO
UMEIOTCSl 3HaUMTENIbHbIE NPoOebl B 3HAHUAX, JalbHellIee oOydyeHue 3arpyaHeHo. [lpu stom
00y4arolUiCs MOKET BBINOJIHATH OTAENbHbIE 33/1aHUs MOBBIILIEHHOTO YpoBHA. JlaHHas rpymnmna
oOyuyaromuxcs (B cpelHeEM B Xoje 00ydeHus cocrapisomas okono 10%) tpedyer crnenuaibHON
JUarHOCTUKU 3aTpyJHEHUH B 00y4eHMM, MpoOeloB B CHUCTEME 3HAaHUN U OKa3aHWUU
L[eJIEHANPaBICHHONW MOMOIIU B IOCTUKEHUU 0a30BOT0 YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHHUS IUIAHUPYEMBIX PE3YJbTAaTOB CBUIETENLCTBYET O HAIUYUHU
TOJIBKO OTAETBbHBIX (pparMeHTapHBIX 3HAHUHN O MPEIMETY, JallbHeillee 00yueHne NpakTHYeCKH
HEBO3MOXKHO. OOydJaromumcs, KOTOpblE JEMOHCTPUPYIOT HU3KUH YpOBEHb JOCTHIKEHUH,
TpeOyeTcs crenuaibHasi IOMOIb He TOJIBKO MO y4eOHOMY MpeaMeTy, HO U 10 (POPMHUPOBAHUIO
MOTHBAIMK K O0YUEHHIO, pa3BUTHIO UHTEpECa K U3y4aeMoi MpeIMeTHOM 001acTy, MOHUMAaHUIO
3HaYMMOCTHU MpeaMeTa s )KU3HU U Ap. ToNbKO HaTuuue MOJ0KUTEIbHOM MOTHBALMU MOXKET
CTaTh OCHOBOM JIMKBUAAIIMU MTPOOEIIOB B 00yUEHHUH AJISl JAHHOM TPYIIIbI 00yYaromuxcsl.

Kputepun 1 HOpMBI OIICHKH 3HAHUHM, YMEHUI U HABBIKOB 00YYAIONINXCS [0 MaTeMaTHKe.
1. OneHKa NTUCHMEHHBIX KOHTPOJIBHBIX padOT 00yJaIOIMINXCSI 0 MAaTEMAaTHKE.
Otmerka «5», ecnu;
paboTa BBIMIOJIHEHA TTOJTHOCTHIO;
B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUHU PEUICHHS HET MPOOEIIOB U OMIHOOK;
B PEIICHUHU HET MaTeMaTHYECKHUX OIUOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA,
KOTOpasi He SIBJISIETCS CIIEICTBUEM HE3HAHUS WIIM HEMIOHUMaHUs y4eOHOro MaTeprana).
OtmeTKa «4» CTaBUTCS B CIECAYIOIIUX CIydasx:
e paboTa BBINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHUS MIATOB PEIICHUsI HEOCTATOYHBI (eCITu
yMeHHe 000CHOBBIBATh PACCYKIICHHUS HE SBISUIOCH CIIEIUATIbHBIM 00BEKTOM MPOBEPKH );
e JIOMYIICHBI OJJHA OIMMOKA WM €CTh JBa — TPU HEAOYETA B BBIKJIAKAX, PUCYHKAX,



yepTerkax WiH rpapukax (ecau 3TH BUABI pabOT HE SBISUIUCH CIEIUATBHBIM 00BEKTOM
MIPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:
JomnyieHo Oonee ogHOW OMMOKM WM Oojiee JBYX — TPEX HEIOYETOB B BBIKIIAIKAX,
yepTekax Wi rpadukax, HO oOydaromuics o0iagaeT oO0s3aTEIbHBIMU YMEHUSMHU I10
IIPOBEPSIEMOU TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:
JIOTIYIICHBI CYIICCTBCHHBIE OIIMOKH, IMOKa3aBIIKe, 4TO OOydJaromuiics He oOyamaeT
00s13aTeIbHBIMU YMEHHUSIMU TI0 JIAaHHOM TeME B MIOJIHOW Mepe.

OtMmeTKa «1» cTaBUTCS, €Ciu:
paboTa mokasalia oJIHOE€ OTCYTCTBUE Y 00yUaromIerocs: 00s3aTeIbHbIX 3HAHUN U yMCHHIA
0 MPOBEPSEMON TeMe WM 3HAYUTEIIbHAS YacTh PaOOThI BEITIOJHEHA HE CAMOCTOSTEIBHO.

VY4aurens MOXKET ITOBEICHTD OTMETKY 3a OpI/Il"I/IHaJ'IBHHﬁ OTBCT HA BOIIPOC HJIM OPUTHHAJIBHOC

pPE€HICHUEC 3aJa4ur, KOTOPEIC CBUACTCIIBCTBYIOT O BBICOKOM MAaTEMATHUYCCKOM PAa3BUTHUH

o6yqa}omeroc;1; 3a pCUICHUE 0oJiee CIIOKHOM 3aa4ud WJIM OTBCT HaA 0oJiee CIIOKHBIN BOIIPOC,

IpCATT0KCHHBIC o6yqa}0meMyc;I JOITOJIHUTCIIbHO ITOCJIC BBIIIOJIHCHHUSA UM KaKux-1100

JPYTHUX 3aJaHUM.

2. O11eHKa YCTHBIX OTBETOB 00YYaroIUXcs O MaTeMaTHKe
OTBeT olLIeHUBAeTC OTMETKOM «5», €ClM YUeHUK:
IIOJIHO PAacKpbLI COJIEpkKAHUE MaTepHraa B 00beMe, IPEIyCMOTPEHHOM IIPOrpaMMOil 1
y4E€OHUKOM;
U3J0XKWI ~MaTepuaJl TPaMOTHBIM  SI3bIKOM, TOYHO HCHOJIb3YSd MaTeMaTHYeCKYIo
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEEICHHOMN JIOTHYECKON II0CIIE10BaTEIbHOCTH;
IIPABUJIBHO BBIIOJIHWUI PUCYHKH, YEPTEXKH, IPaPUKH, COyTCTBYIOLINE OTBETY;
[10Ka3aJ yMEHUE WIIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IIPUMEPaMHU, IPUMEHSITH €€ B
HOBOH CHUTYallMy NPH BBIIOJIHEHUH NIPAKTHUECKOTO 3aJ[aHUs;
IPOJEMOHCTPUPOBAJI 3HAHUE TEOPUM pPAHEE U3YUYEHHBIX COIYTCTBYIOIIUX TEM,
c(OpMHUPOBAHHOCTh U YCTOMYMBOCTD UCIIOJIb3YEMBIX MPU OTBETE€ YMEHHUM U HaBBIKOB;
0TBEYAJl CAMOCTOSITEIbHO, 0€3 HaBOAIINX BOIPOCOB YUUTEIS;
BO3MO>KHBI OJJTHA — JIB€ HETOYHOCTH IIPU OCBELLIEHUH BTOPOCTENEHHBIX BOIIPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE YUYEHHK JIETKO UCIIPABUJI I1OCIJIE 3aMEUaHUs YUUTEIIS.

OTBeT OlLIeHUBAETCsl OTMETKOM «4», €Clli yI0BJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha

OIICHKY «5», HO TIPH 3TOM UMEET OJIUH U3 HEIOCTATKOB:

B U3JIO’KEHUU JIOMYIIEHBI HEOObIINE TPOOEIbI, He UCKA3UBIIIEE MATEMATUYECKOE
CoJIep:KaHue OTBETA;
JIOTTYIIICHBI OJTUH — JiBa HEJI0UETA IMPU OCBEIIEHUN OCHOBHOTO COJICP KaHUS OTBETA,
WCIIPaBIIEHHBIC MTOCIIE 3aMEYaHUsI YUUTEJIS;
JIOTTYIIICHBI OITMOKa WK 00Jiee ABYX HEIOYETOB MPU OCBEIIEHUH BTOPOCTEIICHHBIX
BOTIPOCOB HJTH B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC TTOCIIE 3aMEYAHUS YIUTEIISI.

OtmeTka «3» CTaBUTCS B CIECAYIOIIUX CIydasx:
HETIOJTHO PACKPBITO COJIep:KaHue MaTepuana (Coaep:kaHue M3I0KEeHO (hparMeHTapHO, HE
BCErjia MocjeIoBaTeNIbHO), HO TIOKa3aHo oO0Ilee MTOHMMAaHKe BOMpPOca U
MIPOJICMOHCTPHPOBAHBI YMEHHUS, JIOCTATOYHBIC JIJIT YCBOCHUS MPOTPAMMHOTO MaTepuaia
(ompenenenbl  «TpeOoBaHUAMH K MaTeMaTHYeCKOH TIOJIMOTOBKE OOYYAIOIMIUXCS» B
HACTOSIICH MporpamMMe 110 MaTeMaTHKe);
UMENHCh 3aTPyIHEHUS WM JOMYIIEHb OMIMOKM B OMNPEJCIICHUH MaTeMaTUYeCKOM
TEPMHHOJIOTHH, YepTekaxX, BBIKJIAKAX, WCIPABICHHBIC IMOCIIC HECKOJBKUX HABOJISIINAX
BOTIPOCOB YUHTEJIS;
VYEeHUK HE CIpPaBUIICS C MPUMEHEHHEM TEOPUU B HOBOW CUTYallUd TPH BBIMOTHEHHUH
MPAKTHUYECKOTO 3aJIaHusl, HO BBITOJHUI 3aJaHMs 005S3aTeIbHOTO YPOBHS CJIOKHOCTH IT0
JTAHHOW TeMe; TIPH JOCTATOYHOM 3HAHUHM TEOPETHIESCKOTO MaTephalia BhISIBIICHA
HeJ0CTaToYHas cPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasx:
HE PacKphITO OCHOBHOE COJIEp)KaHHE yUeOHOr0 MaTepHana;
oOHapy»XeHO HEe3HaHWE YUYCHUKOM OOJbIIeH niu Hanboliee BAXKHON 4acTH yu4eOHOTO



MaTepuana;
JOTYIIEHbI OIMOKA B OMpPEAENICHUU TOHSATHH, MPHU HCIOIB30BAHMM MaTEMaTHYECKOU
TEPMHHOJIOTHH, B PHUCYHKaX, 4YepTekax WU Tpadukax, B BBIKIAJKAX, KOTOpPhIC HE
WCIIPaBJIEHBI MOCJIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIA.
OtMeTKa «1» cTaBUTCS, €CU:

YYEeHUK O0HApY>KWUJI TIOJTHOE HE3HAHWE U HETIOHUMaHUE H3y4aeMoro y4eOHOTo MaTepuaa
WIM HE CMOT OTBETUTh HU HA OJIMH W3 IOCTaBJIEHHBIX BOMPOCOB IO HM3yYEHHOMY
Marepuay.

O6mmas xkiaccuukanus onmooK.

IIpun oueHke 3HAHWMN, YMEHMI M HaBBIKOB OOyYaroIIMXCS CIEAYyeT YYMUTHIBaThb BCE

omnOku (TpyOble U HETpyObIe) U HEJOUYETHI.

Tpybbimu cvumaromcs owubKu:

HE3HaHUE OIPEJCICHUS OCHOBHBIX IOHSATUH, 3aKOHOB, MPABWJI, OCHOBHBIX TOJIOKESHUHN
TEOpUH, He3HaHUE (HOPMYIT, OOIICTIPUHATHIX CUMBOJIOB 0003HAYCHHI BEJIMYUH, CIMHULL HX
HU3MEPCHUS;
HE3HaHUE HAMMEHOBAHUHN €IMHUI] U3MEPEHUS,
HEYMEHHE BBIICTTUTH B OTBETE IIIABHOE;
HEYMEHUE IPUMECHSTh 3HAHUS, AJITOPUTMBI JUIsl PEIICHUS 33]1a4;
HEyMEHUE JIeJIaTh BHIBOJIbI K 000O0IICHUS;
HEYMEHHE YUTaTh U CTPOUTH rpapuku;
HEYMEHHUE MOJIb30BaThCS IEPBOUCTOUYHUKAMHU, YUCOHHUKOM U CIIPAaBOYHUKAMU;
MOTEPsI KOPHSI UM COXPaHEHUE TOCTOPOHHETO KOPHS;
oTOpackiBaHne 0€3 0OBSICHEHUI OJTHOTO U3 HUX;
paBHO3HAYHBIC UM OIIHOKH;
BBIYKCIUTEIbHEIE OMINOKH, €CJIM OHU HE SIBJISIIOTCS OIHCKOI;
JIOTHYECKHE OIIHNOKH.
K Hezpybbim owubkam cnedyem omHecmu:

HETOYHOCTh ()OPMYJIMPOBOK, ONpEIEICHUN, MOHATHI, TeOpuil, BbI3BaHHAS HEMOJHOTOMN
0XBaTa OCHOBHBIX ITPU3HAKOB OINPEAEIIIEMOr0 MOHATHUS W 3aMEHOM OJTHOIO — JIBYX M3
ITUX NPU3HAKOB BTOPOCTEIICHHBIMY;
HETOYHOCTb rpaduka;
HEpalMOHAJIBHBIN METOJI PEIICHUS 33/1a41 WJIA HEAOCTaTOYHO IIPOyMaHHBbIN IIJIaH OTBETA
(HapyIIeHuE JIOTUKH, ITOIMEHA OT/IEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH);
HEepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIpYrol JIUTEPaTypoid;
HEYMEHHE pelaTh 3a/aui, BHIIOIHATH 3aJaHUs B 00IIEM BHJIE.

Hedouemamu asnsaromca:

HEepaIMOHAIbHbIE IPUEMBbI BEIYMCICHUN U PE0Opa30BaHMIA;
HeOpexKHOe BBIMOJIHEHHE 3aMHicel, yepTekel, cxeM, rpauKoB.
Kontpons 3YH npennmaraercss mnpu NpOBEACHUM MAaTEMaTUYECKUX JUKTAHTOB,

MPAKTUYECKHX paboT, CcaMOCTOATENbHBIX paboT oOyyaromero M KOHTPOJIHMPYIOLIEro BHUJA,
KOHTPOJBbHBIX padoT.



Paboyaa npoepamma K yyebHuKy «[eomempua 9», Mep3nsak. u op.,
9 Knacc

2 yaca 8 Hedenio
MoAacHUTeNnbHaA 3anNMcKa

I. MosacHumenoHan 3anuckKa.

Pabouas nporpamma o reometpun s 9 kiacca pa3paboTaHa ¢ y4eToM TpeOboBaHui (eneparbHOr0 KOMIIOHEHTA
rOCYJapCTBEHHOT'O CTaHapTa O0Iero o0pa3oBaHUs U B COOTBETCTBUH C aBTOPCKOil mporpammoit A.I'. Mep3isik,
B.b. Tlonouckuit, M.C. fAxup, E.B. Bynko (Maremaruka: mporpammsl : 5-9 kmaccet A.I'. Mepsmsik, B.B.
[omonckwuit, M.C. fxup, E.B. bynko /. — M. : Bernrana-I'pad, 2013. — 112 c.) B He#l Takke y4nuTBHIBaIOTCA
OCHOBHBIE HJIEH M TOokeHus [IporpaMmel pa3BuTus U GOPMHUPOBAHUS YHUBEPCAIBHBIX YUSOHBIX TEHCTBUH AJs
OCHOBHOro o0mero o0pa3oBaHHs KOTOpble oOecreunBaroT (OPMHPOBAHHE POCCHHCKOW TIpa)AaHCKON
HUACHTUYHOCTH, KOMMYHHUKATHBHBIX Ka4e€CTB JMYHOCTU U CIIOCOOCTBYIOT (YOPMHUPOBAHHIO KIFOUEBOW KOMIETEHIINN
— YMEHUS yUUMbCAL.

VYuebnuk «['eomerpus-9» OpHUEHTHUPOBAH HA PEANU3AIUI0 CUCTEMHO-ACATEIFHOCTHOTO MOIX0/a, KOTOPBIHA
MO3BOJIUT O0ECIEUYNTh AKTUBHYIO y4eOHO-TIO3HABATEIbHYIO NESTEIBHOCTh OOYYAIOLIMXCS. YUEHHK CTAaHOBHUTCS
aKTHBHBIM CYOBEKTOM 00pa30BaTENIbHOrO MpoLecca, KOTOPBIH MpUoOpeTaeT AEATeNIbHOCTHYIO HAlpaBlIEeHHOCTb.
[Ipu 3TOM comeprkaHue Y4COHHMKOB IMO3BOJISET HCIOJIL30BaTh pa3HOOOpa3Hbie (popMBlI 0OyUEHHUs: 3TO padoTra
y4aluxcs B mape, TpyIine, IpUMEHEHNE COBPEMEHHBIX (B TOM 4Kciie HH)OPMAIIMOHHBIX ) TEXHOJIOTHIA 00ydeHHs,
MIPOEKTHAS ACATENBHOCTD yUaIlUXCsl, UMEIOIAs BAKHOE MPAKTUYECKOE 3HAUCHUE.

ConepxaHue M METOAWYECKHUN ammapaT y4eOHHKOB CIIOCOOCTBYIOT (POPMUPOBAHMIO Yy YYaIIUXCS JIMYHOCTHBIX,
METaNpeaIMETHBIX, TPEAMETHBIX pe3ylbTaToB OOy4YeHHs, COOTBETCTBYIOIIMX TpeOoBaHusIM DenepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIET0 00pa3oBaHMsL.

Mporpamma BbINONHAET A4B€ OCHOBHblE GpYHKLUMN.

NHdopmaunoHHO-meTOoaMYECKaA

bYHKLMA NO3BONAET BCEM YYacTHMKaM 06pa3oBaTeIbHOro NpoLecca Noay4nTb NpeactaBaeHme
0 Lennax, cogepraHuu, obuuen ctpaternn obyveHms, BOCMUTAHMUA U Pa3BUTUA yYaLLMXCA
CpeAcTBamMM AaHHOro y4ebHoOro npegmera.

OpraHu3auMOHHO-NIAHUpYOWaAana  GYHKUMA  NpeaycmaTpuBaeT  BblgeneHue 3TanoB  obyyeHwus,
CTPYKTYypUpOBaHue y4ebHOro matepuana, onpesesieHne ero KoMYecTBeHHbIX M KaYeCTBEHHbIX XapaKTePUCTUK Ha
KaX40M W13 3Tanos.

OTAMYMTENbHBIMM YepTaMn AaHHOW NPOrpammbl ABAAETCA Pa3HOYPOBHEBbLIM NOAX04 B 0ByYeHUN maTemaTuKe,
NPy KOTOPOM KaxKabll 06Yy4aloWMnCA MMEET BO3MOMKHOCTb OBAaZETb YYebHbIM MaTepuasom B 3aBUCMMOCTU OT
€ro CnocobHoCTeN U MHAMBUAYANbHBIX 0OCOBEHHOCTEN. Pa3HOypOBHEBbIN NOX04 B 06y4eHUM NO3BONAET CO34aBaTh
CUTyaLMIO YCMELWHOCTN ANA Kax4oro obydalollero, nosbiwaeT y4yebHy0 MOTMBALMIO U MHTEpPeC K npegmerty.

CopeprkaHue pasHOYypPOBHEBOrO 0byyYeHUs obecneunBaeTcs geneHmem y4ebHoro matepuana Ha ABa YpOBHS:

6a30Bbli1 YPOBEHb;
pacWMpeHHbI YpOBEHb, OCHOBaHHbIA Ha 6a30BOM ypoBHe, YrybAsloWMiA ero coaep’kaHue C BKIIOYEHMEM
AOMNONHUTENLHOTO y4ebHOro Matepumana, He NPeayCMOTPEHHOrO CTaHAaPTaMM.

KypcvBOM BblAe/ieH MaTepuas MoBbILLEHHOTO YPOBHS C/I0XKHOCTU, KaK B TEOPETUYECKOW YacTM NPOrpammsl,
TaK M B MPAKTUYECKON. [aHHbII MaTepuan nog/iexKmUT U3yuyeHunto, HoO He BKJIOYaeTcsa B TPEOOBAHMA K YPOBHIO
NoAroTOBKM 0byvatoLLmXxcA.

MpenoaaBaHue reomeTpum B 96 Knacce NpeanonaraeTca BeCTM Ha NOBbIWEHHOM ypoBHe . MoBbIWeHHbIN ypoBEHb
npenogasaHusa obecrneymMBaeTcs -pacCMOTPEHWEM AOMNOJIHUTE/IbHLIX BOMPOCOB TEOpPMU- BHEBMUCAHHaA



OKPY)XHOCTb, MOCTPOEHUE MNPaBWUJIbHbIX MHOIOYro/JIbHMKOB, NMPUMEHEHWE MeToAa KOoOpAMHAT K pelueHuio
3agau.

Ha ypoKax reomeTp11 NOBbILWEHHbIM YPOBEHb NpenofaBaHnmn ByaeT AOCTUraTbCA TaK e 3a cyeT

-pelleHmns pasHOOBPasHbIX K1accoB 33434 MOBbILEHHOMO YPOBHA M3 Pas3/IUHbIX Pa3genos Kypca, TPebyroumx
noucka nyT1 1 cnocobos pelleHus;

--HCCIIEI0BATENLCKON eI TEIbHOCTHIO, IPOBEICHUEM HKCIIEPUMEHTOB, 0000IICHHS, TOCTAHOBKU U
(dbopMyITUpOBaHUS HOBBIX 3a/1a4, peIICHNEM 3aa4 u3 pasznena «Habmonaiite, pucyiire,
KOHCTpYUPYHTE, aHTa3HuPYUTE»

- TOCTHYKEHUS SICHOT0, TOYHOTO, TPAaMOTHOI'0 U3JI0’KEHUSI CBOMX MBICJIEH B YCTHOW M MIUCbMEHHON peyH,
HCIOJIb30BAHUY PA3IMYHBIX S3bIKOB MAaTEMATUKHU (CIOBECHOTO, CUMBOJIMYECKOTO, Ipaduyeckoro),
cBOOOIHOI0 NIEPEX0/Ia C OAHOIO SA3bIKA HA APYTOM ISl MIUTFOCTPALlMU, UHTEPIPETALUH, apryMEHTalUH
U JI0Ka3aTebCTBa;

-IPOBCACHUA JOKA3aTCIbHBIX paccyncz[eHHﬁ, ApryMCHTAllUH, BBIABUIKCHUS TUIIOTE3 U UX 000CHOBaHHUS
IIpyu pCHICHUHA 3aaa4 MOBBIIICHHOM CJIOKHOCTH,

-[I0MCKa, CUCTeMaTH3allMs, aHaJIu3 U Kiaccudukanus MHGOpMaIum, HCIOoIb30BaHUE pa3HOOOPa3HbIX
WH(GOPMAIIMOHHBIX UICTOYHUKOB, BKIIFOYAsi YI€OHYIO M CIIPABOYHYIO JINTEPATYPy, COBPEMEHHbBIE
MH(GOPMAaIMOHHbIE TEXHOJIOTUH B IPOEKTHON JEATEIILHOCTH.

-[IOMCKOM, CUCTEMAaTU3aluel, aHalmu3 U Kiaccudukanueit HH(GopMaIim, UCIoIb30BaHUEM
pa3zHo00pa3HbIX MHPOPMALIMOHHBIX UICTOYHUKOB, BKJIIOYasl yUeOHYIO U CIIPABOYHYIO JTUTEPATYpYy,
COBpPEMEHHbIE NHPOPMALIMOHHBIE TEXHOJIOTMH B IPOEKTHOM EATETLHOCTH Kypca.

1l. Obwas xapakmepucmuka y4ebHo20 npedmema «feomempun»

MpaKTnyecKaa 3HAaYMMOCTb LLUKOJIbHOFO KypCa reomeTpuu 9 Kflacca COCTOUT B TOM, YTO npeameTom eé n3yvyeHumA
ABNIAKOTCA NMPOCTPAHCTBEHHbIE d)OprI N KomYyecCTBeHHbIE OTHOLWEHUA peasibHOIro Mmmpa. B coBpeMEHHOM 06LLI,€CTB€
mMmaTematTnyeckaa nNnoAroToBKa Heo6xop,tha KaXXJO0My 4eJ/IOBEKY, TaK KaK MaTeéMaTuUKa NPUCYTCTBYET BO BCEX c¢epax
yenoBeyeckom AeATeNbHOCTU.

leomeTpua ABNAETCA OAHMM M3 OMOPHbIX WKOAbHbIX NPeaMeToB. [eomeTpuyeckme 3HaHUA HeobxoaMMbl ANsA
N3YYEeHUA APYIMX WKONbHbIX ANCUMNANH (dU3nKa, reorpadus, xummsa, MHGopmaTuKa u 4p.).

OZHOM 13 OCHOBHbIX Lie/1ei U3yYeHUs reoMeTPUM ABASETCA Pa3sBUTME MbILWIEHUA, NpexKae Bcero popmmnpoBaHmne
abcTpakTHOro MbilwneHus. B npouecce M3yyeHus reomeTpum GOPMUPYETCA JIOTMYECKOe U anropUTMUYEcKoe
MbIL/IEHNE, @ TaK}Ke TaKMe KauyecTBa MbILWIEHUA, KaK CUAa U TMBKOCTb, KOHCTPYKTUBHOCTb U KPUTUYHOCTb. A
aflanTauum B COBPEeMeHHOM WHPOPMaUMOHHOM O6LEecTBe BaXKHbIM GaKTOpom fABAAETCA (OPMUPOBaHUE
MaTeMaTUYECKOTO CTUIA MbILIEHUA, BK/IOYAOLWEro B cebA MHAYKLMIO M AefyKUMIo, 0606LeHMe U KOHKpeTU3aumio,
aHaNn3 M CMHTE3, KNaccUdUKaLMIO U CUCTeMaTU3auMio, abcTparnpoBaHmne 1 aHanormio.

O6yqume reomeTpmun JAET BO3MOXKHOCTb WKOJbHUKAM HAaYyYMUTbCA MNAAHMPOBATb CBOIO AEATE/IbHOCTb, KPUTUYECKHU
OLEHMBATb €é, NMPUHUMATb CaMOCTOATE/IbHbIE peleHnA, OTCTanBaTb CBOU B3rnAnbl n Y6e)K,£l,eHVIFI.



B npouecce n3y4yeHUs reoMeTpun LLKOJIbHUKM yuaTcA U3naraTb CBOU MbIC/IN AACHO U McUepnbiBatoLle, NnpuobpeTatoT
HaBbIKW YETKOrO M rPaMOTHOTO BbIMO/IHEHMA MAaTEMATUUYECKUX 3aNUCEN, NPU STOM UCNO/Ib30BaHME MAaTEMATUYECKOTO
A3blKa MNO3BO/IAET PA3BMBATb Y YYALLUXCA TPAMOTHYHO MUCbMEHHYIO U YCTHYIO peyb.

3HAaKOMCTBO C UCTOPMEN PA3BUTUA FEOMETPUM KaK HayKn GopMUPYET Yy yyalmxca npeactasneHne o6 anrebpe Kak
yacTu obLLeyenoBeYECKOM KY1bTypbl.

3HaunTeNIbHOE BHMMAaHWE B M30XKEHUM TEOPETUMYECKOro mMaTepuana Kypca yAenAaetcs ero MoTuMBaLuw,
PacKpbITUIO CYTU OCHOBHbIX MOHATUM, naei, metogos. ObydyeHMe NoCTpoeHO Ha 6Ha3e TeopuM pa3BMBalOLLErO
0by4yeHns, 4YTO [0CTUraeTcA OCOBEHHOCTAMMU W3/N0MKEHUA TEOPETUYECKOro MaTepuana M ynparKHeHMAMKU Ha
CpaBHeHWe, aHaNu3, BblaeNeHne rnaBHoro, ycTaHoB/IeHMe CBA3en, Knaccudukaumio, 0b6obLieHne u cuctemaTtmsaumio.
Ocob0o aKUEHTUPYIOTCA codeprKaTeNibHOe pPacKpbiTMe MaTeMaTUYeCKUX TMOHATUIA, TOJIKOBaHME CYLHOCTU
MaTeMaTMUYECKUX METOA0B, N 061aCTN UX NPUMEHEHUSA, AEMOHCTPALLMA BO3SMOXHOCTU NPUMEHEHNS TEOPETUYECKUX
3HaHWA ONA pelleHMAa pasHoobpasHbIX 3adady NpuKNagHoro xapakrepa. Oco3HaHue o06Liero, CylecTBeHHOro
ABNAETCA OCHOBHOW 6330l ANA peleHMA TUMOBbIX YNpakHeHWUW, BaxKHO MpPMBOAUTb AeTasbHble MOACHEHUA K
peLIEHUIO TUMOBbLIX YMPaX)KHEHUI. ITUM pacKpbiBaeTcA CyTb MeToda, MnoAaxoda, npeanaraetcs aaroputm WUau
3BPUCTUYECKAA CXemMa pelleHua Ynpa)KHeHW onpeaenéHHoro Tuna PackpbiBas BHYTPEHHIOW rapMOHUIO
MmaTeMaTukn, GopmMMUpya MOHMMAHME KpPacoTbl W U3ALLECTBA MaTeMaTUUYECKUX paccyskAeHui, crnocobcTeya
BOCMPUATUIO reoMeTpuyeckux Gopm, YCBOEHUIO NOHATUA CUMMETPUN, TEOMETPUA BHOCUT 3HAYMUTEbHbIA BKAaj, B
3CTeTMYECKOe BOCNUTaHUe yyalwmxca. E€ nsyyeHune passusaeT BoobpaKeHMe WKOMbHUKOB, CyLLLeCTBeHHO oboraliaeT
M pa3BUBaET MX NPOCTPAHCTBEHHbIE NpeacTaBAeHUN.

lll. Onucarue mecma y4ebHo20 npedmema «feomempusn» 8 yyue6HOM naaHe

B cootBeTcTBMM C TpeboBaHuaMKN PenepanbHOro rocysapcTBeHHOro obpasoBaTeIbHOMo0 CTaHAApPTa OCHOBHOTO
obuwero obpasosaHus npeameT «eomeTpua» nsyyaetca ¢ 7-ro no 9 - knacc. CornacHo degepanbHoMy 6asncHomy
y4yebHoMy naHy M yyebHOMY NnaHy Ha M3yYeHWe reoMmeTpum B 9-M Kacce oTBogMTCA 68 YacoB, M3 pacyeTa 2 Yaca B
Heaeno.

IV. JluuHocmHeble, MemanpedmemHbie u npedmemHsie pe3ynbmamel 0C80EHUA COOepXHaHusa Kypca 2eomempuu 9

Knacca.

M3yyeHne reomeTpum NO AaHHOW nNporpamme crnocobcTeyeT GOPMUPOBAHMIO Y  YYALLMXCA JIMYHOCTHBIX,
meTanpeagMeTHbIX U NpPeAMETHbIX Pe3ynbTaToB 06yyeHMs, COOTBeTCTBYHOLWMX TpeboBaHMAM deaepanbHOro
rocyZapcTBeHHOro 06pasoBaTeIbHOr0 CTaHA4APTa OCHOBHOIO 06LWwero 06pasoBaHus.

Jlu4HOCMHbIe pe3yabmamel:



1) BOoCnUTaHME POCCMICKOWM rpaKAaHCKOM NAEHTUUYHOCTM; NaTPUOTU3MA, YBarKeHUA K OTeYecTBy, 0CO3HaHMA
BKNaZa OTEYECTBEHHbIX YYEHbIX B Pa3BUTME MUPOBOM HayKu;

2) OTBETCTBEHHOE OTHOWEHUE K YH4EHUIO, TOTOBHOCTb U CcnocobHOCTb o6yqa+ou.|,mxc;| K CaMOpa3BnUTUO n
caN\oo6paaoBaHmo Ha OCHOBE MOTUBALUU K o6yL|eano 1N NMO3HAHUIO,

3) oco3HaHHbII BbIBOP 1 NOCTPOEHME AanbHellleld NHAMBUAYaNbHON TPaeKTopuKn obpasoBaHMAa Ha Hase
OPUEHTUPOBKM B MMpe npodeccunii u npodpeccnoHanbHbIX NPeAnoYTeEHUN C YYETOM YCTONYMBBIX NO3HABATEbHbIX
WMHTEPEeCOB, a TaK e Ha ocHoBe GOPMMUPOBAHUA YBAKUTEIbHOTO OTHOLLEHUSA K TPYAY, Pa3BUTME OMbITa y4acTua B
COLMANbHO 3HAYMMOM TPYAE;

4) ymeHne KOHTPOAMPOBATb NPOLLECC M pe3yabTaT y4ebHOM U MaTeMATUYECKOW AeATeNbHOCTH;
5) KPpUTUMYHOCTb MbILLNEHNA, MHALMATMBA, HAXO44YMBOCTb, aKTUBHOCTb MPU PELIEHUM MaTEMATUYECKUX 3aau.

MemanpedmemHbie pe3ynbsmamoi:

1) ymeHMe camocToATeIbHO ONpeaenAThb Lean CBoero obydeHuns, ctTaBuTb M GopmyanposaTb Ans ceba HoBble
3a/a4m B y4€be, pa3BMBaTb MOTUBbI M MHTEPECHI CBOEN NO3HAaBaTebHOMN AeATENbHOCTY;

2) ymeHue COOTHOCUTb CBOU AENCTBUA C NAaHUPYEMbIMU Pe3yibTaTaMu, OCYLLLECTBAATb KOHTPO/Ib CBOEM
0eATeNbHOCTU B Npolecce AOCTUKEHUA pe3yabTaTa, onpeaenatb cnocobbl AeACTBUA B paMKaXx NpeaosKeHHbIX
ycnosuin u TpeboBaHMiN, KOPPEKTUPOBATL CBOM AENCTBMA B COOTBETCTBUM U3MEHAIOLLENCA CUTyaumen;

3) YmeHue onpeaenatb NOHATUA, co34aBaTb 0606LLeHNA, YyCTaHABAMBATb aHaI0rMK1, KNaccupuLMpoBaTh,
CaMoCTOATeNbHO BbI6MPaTb OCHOBAHMA U KPUTEPUKN ANA KnaccuduKaumu;

4) YMeHue YCTaHaB/InBaTb NPUYNHHO- CieaACTBEHHbIE CBA3W, CTPOUTb IOTMYECKNE pacCyXaAeHUA, YMO3aKno4YeHNA (
WHAOYKTUBHOE, AeAYKTUBHOE, NOo aHaJ'IOFMM) 1 Aenatb BbiBOAbI

5) ymeHue MANOCTPUPOBATb U3YYEHHbIE NOHATUA W CBOMCTBA GUryp, ONPOBEPraTb HEBEPHbIE YTBEPIKAEHUA
6) pa3BMTME KOMMETEHTHOCTM B 061aCTU MCNONb30BaHNA MHGOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHOOIMUIA;

7) nepBOHayanbHble NPeACTaBAEHMA O MAEAX U METOAAX MaTeEMATUKMN KaK 06 YHMBEPCAaNbHOM A3bIKE HaYKKU U
TEXHWKM, O CPeACcTBE MOAEMPOBAHUA ABNEHUIN U NPOLLECCOB;

8) ymeHue BUAETb MaTEMATUYECKYHO 33434y B KOHTEKCTE NPO6eMHOM CUTyauun B APYIUX UCUMNINHAX, B
OKPYKaIOLWEN KM3HM;

9) ymeHue HaxoauTb B Pas3/IMYHbIX UCTOYHMKAX MHOOPMaALMIO, HEOBXOANUMYIO ANA PeLleHNA MaTeMaTUYECKMX
npobaem, n NPeACTaBAATb €€ B NOHATHOW popMe, NPUHMMATL PeLEeHUNE Y YCA0BUAX HENOHOMN UK U3BLITOYHOM,
TOYHOW NN BEPOATHOCTHOM MHbOPMaLUUK;

10) YMeHMe NoOHMMaTb U UCMOAb30BaTb MaTeEMaTUUYECKME CPeACTBa HarnsAHOCTU (rpadurKkum, TabanLbl, CXeMbl U
Ap.) ANA NANKOCTPALNK, MHTEPNPETaUMK, apryMeHTaLNN;

11) ymeHune BblABUIraTb rmnoTtesbl Npu peweHnn 3aga4n, NOHNMMaTb HeO6XO,EI,VIMOCTb MUX NPOBEPKH,

12) NOHUMaHUE CYWHOCTU a/ITOPUTMUNYECKNX HpGAI’IMC&HMVI n ymeHume AeﬁCTBOBaTb B COOTBETCTBUA C
npegnoxeHHbIM aArfoPUTMOM.

MpedmemHsie pe3ynomamei:



1) OCO3HaHWe 3Ha4YeHnA reomeTpmn B I'IOBCE,CI,HEBHOI\;I XU3HU YenoBekKa;

2) npeacTaB/ieHNE 0 FeOMETPUM KaKk chepe maTemMaTyeckon aeaTenbHoCTM, 06 sTanax eé pasBuTus, o eé
3HAYMMOCTM ANA Pa3BUTUA UMBUANZALNN ;

3) pa3BuTMe ymeHue paboTaTb C y4ebHbIM MaTEMATUYECKMM TEKCTOM ( aHaNM3MpOoBaTb U3BIEKATb HEOOXOAMMYIO
MHbOPMaLMIO), TOYHO U FTPAMOTHO M31araTb CBOW MbIC/IN C MPUMEHEHUEM MaTeMaTUYECKOW TEPMUHONOTUU U
CMMBOJIMKM, NPOBOANTb KnaccnudpuKaumto, normyeckme o6ocHoBaHUS;

4) BnageHue 6a30BbiM MOHATUNHBLIM anMnapaToOM NO OCHOBHbIM pa3aenam CoAeprKaHus;
5) cuctematnyeckune 3HaHUA o pUrypax U UX CBOMCTBAX;

6) NPaKTU4YeCKn 3Ha4Ynmblie reomeTpmnyeckmne ymeHmnAa " HaBblkn, UX NpuMeHeHne K peleHUto reomeTpny4ecknx n
HereomeTpuyecCkunx sagad, npeanonararouiee ymeHunA:

e n306paxkatb GUrypbl Ha NIOCKOCTY;
®  LCNONb30BaTb FEOMETPUUECKUN A3bIK AN ONUCAHMA NPEeAMETOB OKPYKatoLLEero Mmnpa;
®  M3MepATb A/IMHbI OTPE3KOB, BEINYMHbI YI/0B.
e pacnosHaBaTb M M306paKaTb paBHble GpUrypbl;
®  BbINOJHATb NOCTPOEHME FEOMETPUUECKUX GUTYP C MOMOLLbIO LIMPKYSA U INHENKU;
®  yuTaTb U MCNOb30BaTb MHGOPMALMIO, NPEACTaBAEHHYIO Ha YepTeXKax U CXemax;
e MNpPOBOAUTH MPaKTUYECKME PaCUETHI;
V. Uenu kypca:

M3yyeHne reomeTpumn B 9 Knacce HanpaB/1eHO Ha JOCTUXeHUNE CheayroLWwnx LLEHEVII

1) B HanpaBJIeHNH JUYHOCTHOTO Pa3BUTHS

* pa3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBILIUIEHUS, KYJIbTYpPbl p€4H, CIOCOOHOCTH K YMCTBEHHOMY
OKCIIEPUMEHTY;

* (hopMupOBaHME Yy YyYallUXCs HHTEUIEKTYaJbHOH YECTHOCTM M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICITUTEIFHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIJICHHOTO OIIBITA;

* BOCIIUTaHHWE KA4yeCTB JIMYHOCTH, OOECIEUMBAIOIIUX COLMAIbHYI0 MOOMIBHOCTb, CHOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUS;

* (opMupoBaHHE KayeCTB MBbIIUICHUs, HEOOXOAMMBIX JJIs ajanTalid B COBPEMEHHOM
nH(OpPMaLOHHOM OOLIECTBE;

* pa3BUTHE HHTEpPECa K MATEMAaTHUYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeMeTHOM HANPaBJICHUHU

* (¢dopmHpOBaHHE MPEACTABICHUA O MaTeMaTHKE KaK YacTH OOIIEYEIOBEUECKOW KYJIbTYpbI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH [TUBWIIN3AIMN U COBPEMEHHOTO OOIIECTRA;

* Dpa3BUTHE TMIPEJCTaBICHUH O MaTeMaThke Kak (opMe OmMcaHuss © METoJe MO3HAHUSA
NEHCTBUTENBHOCTH, CO3JJaHUE YCJIOBUN MJs NMPUOOPETEHHs MEePBOHAYAIBHOIO OINbITA MaTEMaTHYECKOTO
MOJIEJIUPOBAHMS;

* popmupoBaHuE OOIMIUX CIIOCOOOB UHTEIUIEKTYa IbHOU A TEIbHOCTH, XapaKTEPHBIX JUIS
MaTEeMaTHKH U SBJISIOMIMXCS OCHOBOW MO3HABATENBHOM KyJIbTYphl, 3HAUUMOMN JJIs1 pa3IMUHBIX chep
YeJIOBEUCCKON NEATCILHOCTH;

3) B npeIMeTHOM HANpPaBJIeHUHU

* OBJIa/ICHUE MAaTEMaTHYECKUMH 3HAHUSIMUA U YMEHUSAMU, HEOOXOIMMBIMU JJI51 IPOAOIKEHHSI 00yUYeHU s
B CTaplieil IIKOJEe WM HHBIX 00Ie00pa30BaTENbHBIX YUPEKICHUSAX, W3YUYEHUS CMEXHBIX IHCLUUIUINH,
IPUMEHEHHMS B IOBCEAHEBHOM KU3HM;



¢ CO3JaHUC (I)yHI[aMGHTa AJI1 MaTCMaTUYCCKOIo pa3BUTHA, (bOpMI/IpOBaHI/IH MCXAaHU3MOB MbIIIJICHUA,
XapaKTCPHBIX IJIA MaTeMaTHIeCKOM JACATCIIbHOCTH.

VI. CodepircaHue yueb6HO20 Mamepuana Kypca 2eomempus
9 Knacca.

lMoemopeHue 3a 7-8 knacc 2 4aca

1.PeweHue mpeyzonbHUKos 16 4yacos

CUHYC, KOCUHYC , TaHTEeHC 1 KoTaHreHc yrna ot 0° go 180°; Teopema CMHYCOB, TeOPeMa KOCUHYCOB; peLleHne
TPeyrosbHUKOB; GOPMYJbl AN1A BbIYUCAEHUA NAOWAAN TPEYrO/IbHMKA.

2. lIpasunbHble MHO20y201bHUKU 11 Yacoe.

MpaBuAbHbIE MHOFOYrOMIbHUKM U UX CBOMCTBA; [IMHA OKPYXKHOCTU ; NAoLaab Kpyra.

3.[exkapmosbl KoopduHamesl Ha naockocmu 12 yacoe

PaccrosiHMe MexIqy TOYKaMu C 3aJaHHBIMH KOOPJAMHATaMH; KOOPJAWHATHI CEPEIUHBI OTPE3Ka; YpPaBHEHHE
(Gurypsl; ypaBHEHUE OKPY>KHOCTH; YpaBHEHHE MPSAMOIL; yrioBoH KOA(G(GUIIUEHT MPSIMOM.

4.Bexmopuwl. 14 uacoes.
ITonsarue BCKTOpPA; KOOPAUHATEI BEKTOPA, CJIOKCHHUEC U BBIYNTAHUC BEKTOPOB;, YMHOXCHUC BCKTOPA HA
YHCII0; CKAISIPHOE MTPOU3BEICHNIE BEKTOPOB.

5.'eomempuuecxkue npeoopazosanus 10 uacos

JIBmkenue (nepemenieHue) GUrypsl; mapaiieibHbII EPEHOC; OCeBas U LIEHTpalbHAS CUMMETPHS; TTIOBOPOT;
TOMOTETHS; mogooue puryp.

6. lNloemopeHue u cucmemamusayus y‘436H020 mamepuana. 3 4yacos.

VII. OnucaHue y4eb6HO-Mmemoodu4ecKo20 u mamepuanbHo-mexHuU4ecKo20 obecneyeHusn



o6pasosamenvHo20 npoyecca no npedmemy « Ffeomempuna»

YyebHo-meToaunuecKkoe obecneyeHune
lpozpammHbie OOKymMmeHmbl:

NPUMEPHOI TporpaMmbl 00II€00pa30BaTENbHBIX YUpeXACHUH 1o anredbpe 7-9 kmaccel, K ydeOHOMY
KoMIuIekcy It 7-9 kimaccoB (aBTopel A. I'. Mepsisk, B. b. Tlononckuii, M. C. Slkup— M: Benrana — I'pad,
2013 —c. 192)

2. YyebHUKU u y4ebHO-memoduyecKaa aumepamypa:

Mporpamma no Kypcam matemaTuku (5-6 knaccol), anrebpbl (7-9 Knaccbl) U reomeTpumn (7-9 Knaccobl) co3aaHHan Ha
OCHOBE e4MHOM KOHUENLMM NPENOAABAHNA MAaTEMATUKM B cpeaHen WKoe, padpaboTtaHHol. A. . Mep3snsakom, B.6.
MonoHckum, M.C. AKnpom- aBTopamm yuebHnKoB Anrebpa-9, FeomeTpus-9, BKAHOUYEHHBIX B CUCTEMY & ANTOPUTM
ycnexa»

A.T. Mep3nsk, B.b. MonoHckmin, M.C. Aknp , E.M.PabnHosuy Freometpuna-9 . iInaakTnyeckme matepuan.

E.B. Byuko, A. I. Mep3nsk, B.b. MonoHckuin, M.C. Aknp eomeTpua-9 MeToamndeckoe nocobue ansa yuntens.
A.T. Mep3ansk, B.6. MonoHcknin, M.C. Akmp Pabouas TeTpaab Nol

A.T. Mep3ansk, B.6. MonoHcknin, M.C. Akmp Pabouas TeTpaab No2

3. MamepuanbHo mexHu4yeckoe obecneyeHue

Pa3gaTouHbIf AMAaKTUYECKUIA MaTepuran
TecTbl

TemaTtuuyeckue Tabanupl

VIIl. lMaaHupyemsie pe3ynbmamel usyyeHua 2eomempuu
6 9 Knacce.

1. Pewenue mpeyzoibHuKos
YyeHuK HayuuTca:

®dopmynuposamse:

onpedeneHus: CMHyca, KOCUHYCa, TaHreHca, KoTaHreHca yrna ot 0° go 180';

ceolicmeo cBA3M O/IMH ANAroHaNein U CTOPOH Napanienorpamma.

®@opMynuposame 1 pPaszbACHATb OCHOBHOE TPUFOHOMETPUYECKOE TOXKAECTBO. BblunCNATL 3HaUeHNe
TPUrOHOMETPUYECKON PYHKLMK yria Nno 3HaYEeHUO O4HOMN U3 ero 3aZaHHbIX GYHKLUMN.

®opmynuposame 1 AOKa3bIBaTb TEOPEMbI: CUHYCOB, KOCUHYCOB, C/IeACTBUA U3 TEOPEMbI KOCUHYCOB M CUHYCOB, O
naoWwaam onMcaHHOro MHOMOYro/IbHUKa.

3anuceieams 1 A0Ka3biBaTb GOPMY/Ibl ANA HAXOXKAEHWUA NAOLLAAM TPEYro/ibHWUKaA, PaguyCcoB BNUCAHHOM U ONUCAHHOM
OKPY*KHOCTEN TPeyrosbHUKa.



BbINYCKHUK NOAYYUT BO3SMOXKHOCTb [IpuMeHAMb U3ydeHHble onpeaeneHuns, Teopembl 1 (I)OpMy}'IbI K peweHunto 3aaau4

2 .[IpasunbHble MHO20Y20/1bHUKU

YyeHuK HayuuTca

MoscHAMb, YTO TAaKOE LLEHTP U LLEHTPasIbHbINA Yroa NPaBUIbHOTO MHOFOYFONbHUKA, CEKTOP U CEFMEHT Kpyra.
bopmynuposams:

onpedeseHue NPaBUIbHOFO MHOTFOYTrO/IbHUKA;

ceolicmea NPaBUAbHOTO MHOFOYrONbHMKa.

Zloka3bieams cBOMCTBA NPABU/IbHBIX MHOTOYTrO/IbHUKOB.

3anuceisams v PasbACHATb GOPMY/Ibl AJIMHbBI OKPYKHOCTU, NAOLLAAM KPYTa.

3anuceisams v A0Ka3blBaTb GOPMY/bl ANMHBI AYTW, NAOLWAAM CEKTOPA, GOPMY/bl AN1A HAXOXKAEHMA PaanNyCcOB
BMWCAHHOM M ONUCAHHOW OKPYKHOCTEN NPaBUAbHOrO MHOFOYro/IbHMKa.

Cmpoumb C NOMOLLBIO LMPKYAA U IMHENKWN NPABU/IbHbIE TPEYFO/IbHUK, YETbIPEXYTONIbHUK, LIECTUYFONbHUK.

BbINYCKHUK MOJYYUT BO3MOKHOCTD [[pUMEHSITh U3yUYECHHBIC ONPEICICHUs, TEOPEMBI U (OPMYJIBI K
PCLICHUIO 3a/1a4.

3. flekapmosbi KoopAuHambi Ha NAOCKocMu
YYeHUK HayuuTca:

Onucbieame NPAMOYrONbHYIO CUCTEMY KOOPAMHAT.

dopmynuposame: onpegeneHne ypaBHeHna Gurypol, He06XxoaMMoe M A0CTaTOYHOE YCA0BUA NapannesbHOCTU ABYX
NPAMbIX.

3anucsieame 1 AOKa3blBaTb GOPMY/bl PACCTOAHUA MEXAY ABYMA TOYKAaMM, KOOPAUHAT CcepenHbl OTPE3Ka.
Bbieodumb ypaBHEHWE OKPYHKHOCTH, obLiee ypaBHEHWE NPAMON, YpaBHEHME NPAMOI C Yr10BbIM KO3GOULMEHTOM.
Jloka3zbieame HeobXxoaMMOe M AOCTaTOYHOE YC/I0BME NapaaiebHOCTU ABYX NPSAMbIX.

IIpumensamob N3y4eHHBIE ONIPECIICHUS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3a]a4
BbINYCKHMK NONYYUT BO3MOXKHOCTD

[MpumeHAMb U3y4eHHble onpeaeneHuns, Teopembl U GOPMyJbl K peLleHnio 3a4a4; 0BAaSeTb KOOPAMHATHbIM METOAOM
pelieHunn 3a4a4 Ha BblYUCAEHME M AOKA3aTeNbCTBO;

npuobpecmu o0nbiM WCNONb30BAaHMA KOMMbIOTEPHLIX NPOrpamMm A48 aHanM3a 4YacTHbIX C/lyYaeB B3aMMHOrO
PacroNOKEHUA OKPYKHOCTEN U NPAMBIX;

NPMOBPECTM ONbIT BbINOJHEHUA NPOEKTOB Ha Temy «lpMMeHeHWe KOOpPAMHATHOrO MeToda Npu pelleHMn 3a4a4 Ha
BblYMCNEHME U AOKA3ATENbCTBON.

1. Bexmopoi.
YYyeHUK HayumTcA:

Onucblieamb NOHATUA BEKTOPHbIX U CKANAPHbIX BEJIMYMH. UNNOCTPUPOBaThb MOHATME BEKTOPA.

®dopmynuposame:

onpedesneHUA: MOLAYNA BEKTOPA, KONJIMHEAPHbIX BEKTOPOB, PaBHbIX BEKTOPOB, KOOPAMHAT BEKTOPA, CYMMbl BEKTOPOB,
Pa3HOCTU BEKTOPOB, MPOTUBOMOJIOKHbIX BEKTOPOB, YMHOXEHUA BEKTOPA HA YMUC/0, CKaJIAPHOIo Npou3BeaeHns
BEKTOPOB;

ceolicmea: paBHbIX BEKTOPOB, KOOPAMHAT PaBHbIX BEKTOPOB, C/IOXKEHUA BEKTOPOB, KOOPAMHAT BEKTOPA CYMMbI U



BEKTOPa Pa3HOCTU ABYX BEKTOPOB, KO/I/IMHEAPHbIX BEKTOPOB, YMHOXEHWNA BEKTOPA Ha YNCN10, CKaNAPHOro
nponsseneHnA AByX BEKTOPOB, NEPNEHANUKYNAPHbIX BEKTOPOB.

Z0Ka3bI8aMb TEOPEMbI: O HAXOXKAEHUMN KOOPAMHAT BEKTOPA, O KOOPAMHATAX CYMMbl U Pa3HOCTU BEKTOPOB, 06
YC0BUN KONIMHEAPHOCTM ABYX BEKTOPOB, O HAaXOXAEHWUM CKaNAPHOro Npom3BeaeHMs ABYX BEKTOPOB, 06 ycaosum
nepneHAMKYAApPHOCTY.

Haxodume KOCUHYC yrna mexay ABYMs BEKTOPaMMy.

IIpumenamo U3ydeHHbIE ONIPEIETICHHS, TEOPEMbI U (POPMYIIBI K PELICHUIO 33124

BbINYCKHUK NOYYMT BO3SMOMKHOCTb
MPUMEHATb U3YYEHHble onpeaeieHnsa, TeoPeMbl U GOPMY/Ibl K PELLEeHNIO 3a4aY;

0BNafeTb BEKTOPHbIM METOAOM A1 PelleHMA 33434 Ha BblYMCAEHME W A0Ka3aTeNbCTBO;
NPUOBPECTM ONbIT BbINOJHEHUA NPOEKTOB Ha Temy «lpMMEHEHWEe BEKTOPHOro MeTofa Mpu PelleHMM 3agay Ha
BblYMCNEHME M AOKA3aTENbCTBOY.

5. Feomempuyeckue npeobpasoearHus
YyeHuK HayuuTca:
lMpusodume npnmepbl NnpeobpasoBaHna Guryp.

OnucbiBaTb NpeobpasoBaHna GuUryp: napannesbHbliii MepeHoc, oceBan CUMMETPUSA, LEeHTPalbHan CUMMETPUS,
NoBOpPOT, roMoTeTUs, nogobue.

®dopmynuposame:

onpeodesneHus: ABUKEHUA; PaBHbIX PUIYp; TOYEK, CUMMETPUYHbBIX OTHOCUTEIbHO NPAMOWN; TOYEK, CUMMETPUYHbIX
OTHOCUTENbHO TOUYKM; GUTYpbl, UMEIOLLEN OCb CUMMETPUN; GUTYPbI, UMEIOLLLEN LIEHTP CUMMETPUU; NOA0BHbIX Uryp;
ceolicmea: ABUKEHUSA, Napaaie/ibHOro NepeHoca, 0CEBOM CUMMETPUN, LIeHTPa/IbHOM CUMMETPUK, MOBOPOTA,
FTOMOTETUMN.

Zloka3bieams TeopeMbl: O CBOMCTBaX Napan/ieNbHOro nepeHoca, 0CEBON CUMMETPUM, LEHTPANbHOM CUMMETPUM,
NoBOPOTa, FOMOTETUN, 06 OTHOLLEHUWN NAOLWAAEN NOAOOHbIX TPEYroNIbHMKOB.

Bbl NYCKHUK NONYYUT BO3SMOXKHOCTb

MpUMEHATb U3yYeHHble onpeaeneHns, Teopembl U GOPMY/Ibl K PELLIEHMIO 33a4; NPMOBPECTU OMbIT BbINOJHEHUA
NPoeKkToB No Temam: «leomeTpuyeckme npeobpasoBaHMA Ha MAOCKOCTM», «[lOCTPOEHME OTPEe3KOB Mo
dopmyne», NpuobpecTn onbIT NPUMEHEHUA anrebpanyeckoro U TPUrOHOMETPUYECKOTo annapata U uaen
ABVXKEHUA MPU peLleHn reoMeTpUYecKux 3agay;

CopepiKaHue yuebHoro npeamerta



[aHHaa paboyaa nporpamma no reomeTpum Ans 9 Knacca COCTaB/eHa B COOTBETCTBMU C MOJIONKEHUAMMU
depepanbHOro rocygapcTBeHHOro obpasoBaTeslbHOro CTaHZapTa OCHOBHOro obuiero obpas3oBaHWsA, Ha OCHOBe
npumepHoi Mporpammbl OCHOBHOFO obuiero obpasoBaHMA No maTemaTuKe, defepanbHOro nepeyHa y4ebHMKOB,
PEKOMEHAO0BAHHbIX MAM AOMYLLEHHbIX K MCMO/b30BaHMIO B 0b6pa3oBaTesibHOM npouecce B 06pasoBaTesibHbIX
yupexxgeHusax, 6asmcHoro yyebHoro nnaHa, aBTOPCKOro TEMATUYECKOro NJaHWMpoBaHMA yyebHoOro matepuana u
TpeboBaHMN K pesynbTatTam obuero obpasoBaHua, npeacTaBaeHHbix B PegepanbHom o06pasoBaTesibHOM
rocyaapcTBeHHOM cTaHAapTe obuiero obpasoBaHuA.

1.MoBTopeHune Kypca 7-8 Knacca. (2 yacos) TpeyronbHUK, BWUAbl TPEYrONbHUKOB, NPU3HAKM PaBeHCTBA U
nono6ms TPeyronbHMKOB. YeTbipexyrobHUKN. BUabl YeTbipexyroibHWKa, CBOMCTBA M NPU3HAKKU. DopMyabl NAOLWALEN.
OKpY*KHOCTb 1 KacaTenbHan. MpU3HaKn 1 cBOMCTBA.

2.PeweHune TpeyronbHUKoB. (16 uyacos) TpuroHomeTpuyeckne GYHKUMKW YrNoB, TEOPemMa KOCUHYCOB U
Teopema CMHYCOB. PelueHne TpeyroibHUKOB. DopMybl HAaXOXKAEHWUA NaoLALM.

3. MpaBunbHble MHOroyronbHuKU.(11yacoB) [paBU/bHbIE MHOFOYFONbHMKM WM WX CBOWCTBA, AJIMHA
OKpY*KHOCTK . Mnowaapb Kpyra.

4.lekapToBbl KOOPAUHATLI.(12 YyacoB) PacctosHMe Mexay ABYMA TOYKaMM C 3afaHHbIMW KOOPAMHATaMM.
KoopauHaTtbl  cepeauHbl OTpe3Ka. YpaBHeHMe Gurypbl. YpaBHEHME OKPYKHOCTU. YpaBHeHMe NpAMOW. YrNoBOM
Ko3podumumeHT npamon. MeToa KOoOpAMHaT.

5.Bektopbi(14 uacoB) [loHaTMe BekTOpa. KoopauHaTbl BekTopa. Cno)KeHWe W BbluMTaHWE BEKTOPOB.
YMHOKeHWe BEKTOpa Ha uncno. MNprumeHeHne BeKTopos. CKanspHoe Npon3BeaeHNe BEKTOPOB.

6.feomeTpuueckme npeobpasoBaHnA(10 yacoB) [suxkeHune(nepemelteHne) éurypbl. OceBas cMMMETPUA.
MosopoT. FomoTeTus. Nogobue duryp. NMpumeHeHne npeobpasoBaHns GUryp Npu pelieHnun 3agay.

7.PewweHue 3aga4 BTOpOit yactn OM.(3uaca) PeleHne TpeyroibHUKOB, AEKAPTOBbI KOOPANHATHI.
MpeameTHbIMM pe3yibTaTaMK U3yYeHUs Kypca ABAfeTcA CGOPMUPOBAHHOCTb CAeAYOLWMX YMEHWNN:

® T[I0JIB30BATHCA TCOMETPHUUCCKUM SA3BIKOM [JIsI OITMCAaHUA IPEAMCETOB OKPYZKAKOUICro MHpPA,

®  pacro3HaBaTb T€OMETPUYECKUE (PUTYPBI, Pa3IHUaTh UX B3AUMHOE PACIIOJIOKCHUE;

e m300paxaTh TeOMETpUYecKue (Uryphl; BBINOJHATH UYEPTEKU MO YCIOBHIO 33/a4M; OCYIIECTBISATDH
npeobpazoBanus GUryp;

e pacro3HaBaTh Ha YepTekax, MOJIENSIX M B OKpYXarolied oOCTaHOBKE OCHOBHBIE MPOCTPAaHCTBEHHBIE TeJa,
n300paxarp ux;

MIPOBONTH OTIEPAIMY HaJl BEKTOPAaMH, BRIYUCIATH IJIHMHY U KOOPAUHATHI BEKTOPA, YTOJl MEKIY BEKTOPAMHU;

®  BBIUMCIATH 3HAYEHHS] TEOMETPUUYECKUX BEIMYNH (JUIMH, YTJIOB, IUIOMAAEH, 00BEMOB); B TOM YHCJIE: [UIS YIJIOB
or 0° go 180° ompenensTs 3HAYeHHS TPUTOHOMETPUUECKMX (DYHKIMH MO 3aJaHHBIM 3HAYEHUSM YIJIOB;
HaXOJHUTh 3HAYEHHS] TPUTOHOMETPUIECKIX (PYHKIIHIA 10 3HAYSHUIO OJHOM M3 HUX, HAXOJUTHh CTOPOHBI, YTIIBI U
BBIUHCIIATh IUIOIAAM TPEYTOJbHUKOB, JJIMHBI JIOMAaHHBIX, Iy OKPYXHOCTH, IIJIOLIaJed OCHOBHBIX
reoMeTpuyecKux Gpuryp u Quryp, COCTaBICHHBIX U3 HUX;

e pemaTh T€OMETPUYECKUE 33/a4M, ONMHMPAsCh HAa W3y4YCHHbIE CBOHCTBA (UIYp W OTHOLICHUH MEXIY HUMH,
MPUMEHSISL  JIOTIOJTHHUTENIbHBIE TIOCTPOSHHS, alTreOpaudecKuii W TPUTOHOMETPUYECKUH armapar, NpaBuiia
CUMMETPHH;

® TIPOBOJWTH JOKA3aTEIbHBIE PACCYXKACHUS IIPU PEIICHUH 3a/1a4, UCTIOIb3Ys H3BECTHBIE TEOPEMBI, OOHAPYKHUBAS
BO3MO>KHOCTH I UX UCIIOJIB30BaHMS;

e  pelaTh NpocTeHlne NIAHUMETPUIECKHE 3a]Ja4l B IIPOCTPAHCTBE.

Mcnonb3oBatb npuobpeTeHHbie 3HaHMA U YMEHUA B MPAKTUYECKOW AeATE/IbHOCTM U NOBCeAHEBHOM XXU3HU ANA:

OIMHMCaHUS PEANbHBIX CUTYAIIVi Ha A3bIKE TCOMETPHH;

pacYeToB, BKIIIOYAIOIINX MPOCTEHIIIIE TPUTOHOMETPHUUECKUE (POPMYJIBL;

PENICHUS TEOMETPUIECKHX 3a/1a4 C UCIIOJIB30BAHUEM TPUTOHOMETPHH;

PEIICHUsT TPAKTUYECKUX 3allady, CBSA3aHHBIX C HAXOXKJACHHEM T'COMETPHUYCCKUX BEIWYUH (MCIONB3YS TPU
HEOOXOAMMOCTH CITPABOYHUKH W TEXHUIECCKHUE CPEICTRA);



® TIOCTPOEHUH C MOMOIIBIO TEOMETPHYECKUX HHCTPYMEHTOB (JIMHEWKA, yTONbHUK, IIUPKYJIb, TPAHCIIOPTHP)

Pabouas npoepamma k y4ebHUKy «Anzebpa u Hayana aHanusza 10-11», Konmozopos A .H.,

11 Knacc (6a3osblli yposeHs), 4 yaca 8 Hedesnto
MNoacHUTenbHaa 3anucka

MHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma cocrtaBiieHa Ha ocHOBe DerepaTbHOr0 KOMIIOHEHTA TOCY/IapCTBEHHOTO CTaHIapTa
cpeaHero (MoJHOro) ob1ero oopa3zoBaHus, IPUMEpHON
MporpamMMBbI cpeHero (IOJIHOTO0) 001Iero 00pa3oBaHus M0 MaTeMaTHke, (pereparbHOTo NepeuHs YICOHUKOB,
peKoMeH10BaHHBIX MUHHCTEpCTBOM 00pa3oBaHus Poccuiickoit enepanuu K UCIOIb30BaHUIO B
o0pa3oBaTenbHOM Ipoliecce B 0011e00pazoBaTenbHbIX yupexaeHuax Ha 2023-2024 y4yeOHblii
rof1,0053aTeIbHOr0 MUHUMYMA CO/IEP>KaHUsl OCHOBHOT'O 00111ero 00pa3oBaHus MO NpeaMeTy+

s peanuzanuu pabodeit mporpaMMBbl UCIIONIB3YETCS
Y4eOHO-METOAMYECKII KOMIUICKT ISl YIUTEIS:
1. AnreOpa u Hauana ananu3a: YueO. s 10-11 k. o6meobpasosar. yupexaenuii /A.H. Konmoropos, A.M.
AoGpamos, 1O.I1. lyaaunen u ap.; [loxa. pea. A.H. Konmmoroposa. — M.: IIpocsemenne, 2013r.+CD
2. lupakTryeckue MaTepuaisl o ainredpe u Hadanam ananm3a as 11 knacca  /B.M. HBnes, C.M. CaaksH,
C.M. llIBapudypa. — M.: IIpoceemenue, 2013r.
3.A¢anaceea T. JI., Tanununa JI. A. AnreOpa. Iloypounsie mnans! i 11 xiacca.- Bonrorpaa, Yuutens,
2009.
4.Pypykun A.H., MacnennukoBa W.JI., Mummuna T.I'. Iloypounsie pa3paboTku mo anreOpe M Havajgam
ananm3a: 11 kmacc. - M.: BAKO, 2011. - 304 c. - (B momo1ip MKOJLHOMY YYUTEIIO).




y4e0HO-METOINYCCKUN KOMILIEKT IS YICHUKA:
1. Anrebpa n Havdayia aHanu3a: YueO. aisa 10—11 kn. obmeobpazosart. yupexaenuii /A.H. Konmoropos, A.M.
A6pamos, FO.I1. lynaunsd u ap.; [oxa. pen. A.H. Konmoroposa. — M.: IIpocsemenne, 2013r.+ CD
2. JIuakTHYecKrue MaTepralibl 1o ainredpe u Hadayam aHanusa s 11 kmacca  /B.M. UBnes, C.M. CaaksiH,
C.N. UIBapubypa. — M.: [IpocBemenue, 2013.

Copep:xanue MporpaMMbl HaIpaBJICHO HA OCBOCHHE yYalIUMUCS 3HAHUM, yMEHUI U
HAaBBIKOB Ha 0a30BOM ypoBHe. OHa BKJIFOYAET BCE TEMBbI, IIPEIyCMOTPEHHBIC (peepabHBIM KOMIIOHEHTOM
rocy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CPEIHErO (TIOIHOr0) 0011Iero 0opa3oBaHus Mo
Matematuke. IIporpamma paccunrana Ha 136 4 (4 yaca B HeJEINO).

Heau o0yuenus:

(bopmupoBaHKe Y 00yUarOIIUXCS IPaXKIaHCKOW OTBETCTBEHHOCTH M ITPABOBOTO CAMOCO3HAHHS,
JIYXOBHOCTH H KYJIBTYPBI, CAMOCTOSTEILHOCTH, HHUIIMATUBHOCTH, CIIOCOOHOCTH K YCICIITHOM
COLMAIN3alliH B OOIIECTBE;

muddepenimaryst 00y4eHHUS ¢ IMUPOKUMU M THOKMMHU BO3MOXKHOCTSIMHU ITOCTPOCHUS
CTapHICKJIaCCHI/IKaMI/I I/IHIII/IBI/IIIyaJH)HI)IX O6pa3OBaT€J'II)HBIX HpOFpaMM B COOTBCTCTBUU C UX
CIIOCOOHOCTSIMH, CKJIOHHOCTSIMH U TIOTPEOHOCTSIMH;

obecrieyeHrne 00yJarOIIUMCS PaBHBIX BO3MOXKHOCTEH IS KX MOC/ICIYFOIIEro MpodhecCHOHAIBHOTO
00pa3oBanus ¥ MPO(HECCUOHATBHOMN EATEIBHOCTH, B TOM YHCIIE C YUETOM pPeaibHBIX MOTPEOHOCTEH
pBIHKA Tpya.

3agauu o0yyeHusn:
- IpUOOpETeHNE MaTEMAaTUICCKUX 3HAHUN W YMEHUM;
-OBJIa/IcHHE 000OMEHHBIMU CIIOCOOAMH MBICIIUTEIFHON, TBOPUYECKON ACSITETLHOCTH
-OCBOCHHUE KOMIIETCHIIUI: Y4eOHO-TI03HABATEIbHOM, KOMMYHHKATUBHOM,
pedIIEeKCUBHOM, IMYHOCTHOTO CAaMOPa3BUTHS IICHHOCTHO-OPUEHTAITMOHHOMN U MPOQECCHOHATBHO-TPYI0BOTO
BEIOODA.

COJAEPKAHUE KYPCA

1.IloBTOpEeHune. OnpenesieHue NPOU3BOAHOM, IPOM3BOAHbIC TPUTOHOMETPHYECKHX (DYHKIUH, MPaBHJIA
BBIYHCJICHHUS MPOU3BOIHBIX, IPUMEHEHHE TPONU3BOAHOM.(4 1)
[TpousBonHas. [IponsBoaHas TpuroHoMerpudeckux pynkmwm. [IpaBuna quddepeHumupoBanus.
[Tpon3BoiHBIE HEKOTOPHIX JIEMEHTApHBIX QyHKIMH. ['eomeTpruecKuii cMbICT IPOU3BOAHOI.
3HaTh:
orpeJienieHue U 0003HaUYEHHE TPOU3BOIHOIM;
WUMETP MPEJICTABICHHE O MEXaHUIECKOM CMBICIIE POU3BOIHOIM;
OCHOBHBIE ITpaBuia TUpPEpEeHIIUPOBAHNS;
(bopMyIIBI IPOU3BOTHBIX AIIEMEHTAPHBIX (DyHKIIHIA;
MOHUMATh T€OMETPUUECKUN CMBICIT IIPOU3BOTHOM;
YpaBHEHHE KacaTeIbHOM.
Ymers:
HaXOJUTh MPOU3BOIHBIC 3a/IaHHBIX (YHKIUH;
3Ha4YeHUE MPOU3BOJHON (PYHKIUHU B TOUKE;
NPUMEHATHh TpaBuia auddepeHnrpoBannss W TAOIUILy MPOW3BOIHBIX 3JIEMEHTAPHBIX (YHKIHMHA TIPHU
BBINOJIHEHUH YIIPAXKHEHUI;
3alMCBIBAaTh YPaBHEHHUE KacaTelbHOU K rpaduky dykiwu f(X) B Touke.
2. IlepBooGpa3uas. (14u4)



[TepBooOpaznas. [IpaBuiia HaxoXAEHUS TIEPBOOOPAZHOI.
Konmponvnas paboma Ne 1 no meme: «Ilepsoodpaznasn»
3HaTh:
orpezieNieHue epBOOOPa3HOM;
MpaBUJIa HAXOXKJICHHS IEPBOOOPA3HBIX OCHOBHBIX AJIEMEHTAPHBIX  (DYHKIIHIA;
YMmerb:
MPUMEHSTH TaOJIUILy TIEPBOOOPA3HBIX MPH PEIICHUN YIIPasKHEHUIA;
3. Uurerpaiu. (17 v)
[Imomaae KpUBOJIMHENHOM TpAIlELIMK U UHTErpaa.
Konmponvnas paboma Ne 2 no meme: « Mumezpan»
3HaTh:
dhopmyny Herotona-JleiOnuia.
Ymers:
n300pakaTh KPUBOJMHEHHYIO TPAIELHIO;
npuMeHITh popmyry Hetorona-JleliOanIIa TPH peIIeHUH YIIPaKHEHHUH.
4. O000menne MOHATHSA cTeneHu.(21 u)
Crenennas ¢pyHk1us, e€ cBoiicTBa u rpaduk. Bzaumuo odpaTtHbie pyHKIMH. PaBHOCUIIbHBIE YpaBHEHUS U
HepaBeHcTBa. MppanmonansHble ypaBHeHUs. VppalmoHalbHble HEPAaBEHCTBA.
Koumponvnas paboma Ne 3 no meme: « Obobwenue nowsimust CmeneHu.»
3HaTh:
CBOWCTBA CTENICHHOW (DYHKIIMU BO BCEX €€ Pa3HOBUIHOCTSX;
OTpe/ieNieHUE U CBOICTBA B3aUMHO OOpaTHBIX (YHKIIHIA,
olpeziesIeHUs] PaBHOCUJIbHBIX YPAaBHEHUN U YPaBHEHUS-CIICACTBHUS,
MMOHUMATh MIPUYMHY MOSBICHHS IIOCTOPOHHUX KOPHEH U MOTepU KOPHEH;
YTO IPU BO3BEJIECHUU B HATypaJlbHYyIO0 CTENEHb O0EHUX YacTeil ypaBHEHHS MOJIYy4yaeTcs ypaBHEHHE —
CIIEJICTBUE;
IIpH pEelICeHUH HEPABEHCTBA MOKHO BBINIOJIHSATH TOJILKO PaBHOCUJIbHBIE IPEOOPA30BaHUS;
4TO cienyeT u3beraTh JesieHus 00enx yacTell ypaBHEHUs(HEPaBEHCTBA) Ha BBIPAKEHUE C HEU3BECTHBIM.
Ymersn:
CXEMaTHUYECKH CTPOUTH IrpauK CTeNeHHON (YHKIIMU B 3aBUCUMOCTH
OT MPUHA/IIEKHOCTH [10Ka3aTeNs CTETIEHU;
IIEPEUUCIIATH CBOMCTBA;
BBITIOJIHATH Pe0o0pa3oBaHus ypaBHEHUI, IPUBOIAIINE K YPaBHEHUSM-CIIEACTBUIM;
pelaTh UppaoOHAIbHBIE YPABHEHUS U HEPABEHCTBA.
5. [loka3zaTenbHas u Jorapupmuyeckasi pynkumuu. (29 4)
IToka3zarenbHas pyHKIMs, e€ cBoiicTBa U rpaduk. [lokasarensHble ypaBHeHUs. [Toka3aTenbHble
HepaBeHcTBa. CHcTeMBbl TOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB.
Jlorapugpmsl. CpoiictBa norapupmoB. JlecsiTuuHble W HaTypaibHble Jorapudmsl. Jlorapudmuueckas
¢bynkuus, e€ cBoiicTBa u rpaduk. Jlorapupmuueckue ypapHenus. Jlorapupmudeckue HepaBeHCTBA.
Konmponvnas paboma Ne4 no meme: «lloxazamenvnasn u nocapugmuieckas QyHKyuu»
3HaTh:
OTpeJIeNIeHUE U CBOMCTBA MMOKA3aTeNbHON (DYHKIINH;
CHOCOOBI pelIeHHsl TOKa3aTeIbHbIX YPaBHEHUI.
MOHATHE Jlorapu(Ma YUClia 1 OCHOBHOE JIoTapu(pMUIecKoe TOXIECTBO;
OCHOBHBIE CBOMCTBA JIOTapru(MOB;
MOHATHUE JIECITUYHOTO M HATYPaJIbHOTO JIOTapu(pMOB;
orpezeNieHue JorapupmMuueckoi QyHKIUY;
CBOMCTBa JlorapupmMuueckoit pyHKIM u e€ rpapux.

YMmeThb:
YMETh CTPOUTH rpadvK MoKa3zaTeabHON (YyHKIIUU B 3aBUCUMOCTH OT 3HAYCHHUSI OCHOBAHMS a;
OIMCHIBATH 1O TpaUKy CBOKCTBA;
MIPUMEHATH 3HAHUS O CBOMCTBAX MOKAa3aTeIbHON (QYHKIIMU K PEIICHUIO MMPUKIIATHBIX 3a/1a4;
peliaTh ypaBHEHHS, HCIIONB3YsS TOXKIECTBEHHBIC IMPEOOpa3oBaHMsI HA OCHOBE CBOWCTB CTEMEHHU, C
TTOMOIIIBIO PA3JIOKEHHS HA MHOKHUTEIIM BBIPAXKEHUHN, COACPIKAIINX CTETICHH, TPUMEHSS CITOCO0 3aMEHBI
HGHSBGCTHOﬁ CTCIICHU HOBBIM HCHU3BCCTHBIM,



peraTh noka3aTelbHbIe HEPAaBeHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH IOKA3aTEIbHON (DYHKIINU;
pelaTh CUCTEMBbI T0OKa3aTEeNIbHBIX YPABHEHUH U HEPABEHCTB.
IPUMEHSTH CBOMCTBA JlorapuMoB U1t ipeoOpa3oBaHuil TorapupMUUIECKUX BHIPAKEHUH;
OpUMeHATh (HopMylly Hepexoaa OT JiorapudMa Mo OJHOMY OCHOBAaHMIO K JIOTapu(My IO JIpyromy
OCHOBAaHHUIO;
IPUMEHATh CBOMCTBA JIorapu(MUUECKON (YHKLIMHU NpU CPaBHEHUM 3HAUCHHUH BBIPAXKEHHUH U pelIeHUH
NPOCTEUIINX JIOTapU(PMUIECKUX YPaBHEHHUH U HEPABCHCTB;
pelaTtb pazjiuyHble JIOrapu(pMHUUECKHE YPaBHEHUS U HMX CHUCTEMbl C MCIIOJb30BAaHMEM CBOMCTB
J0rapu(pMOB U OOIIUX METOAOB PEILICHUS YPAaBHEHUH;
pelarh JorapupmMHUUECKUe HEPABEHCTBA HA OCHOBAHNHU CBOMCTB JIorapu(pMU4ecKoi QyHKIUH.
6. IlponsBoHas noka3zarejbHasi M JIorapupmuyeckass pyHKuuu.(26 1)
[Tpou3sBoiHas Moka3zaTelbHONW (QYHKIHU.
[TpousBonHas nmorapupmMudecKoi GpyHKIuH.
[Tpon3BosHas creneHHON QyHKIMKM 15 JIF0O0r0 IOKa3aTessl.
Koumponvnas paboma Ne5 no meme: «Illpouzsoonas noxazamenbHoul u 102apuhmuieckot hyHKYuu»
3HaTh:
IIPOM3BOJIHBIE NOKA3aTEJbHBIX (PYHKIINT;
IIPOU3BO/IHBIE Jlorapu(pMUUEcKuX (YHKIMMH;
MIPOU3BOIHYIO CTENICHHOW (DYHKIMH ISl JII0OOTO TOKa3aTels.
Ymersn:
BBIYUCIIATH MIPOU3BOHBIE MOKA3aTEIbHBIX (DYHKIIHIA;
BBIUUCIIATH IPOU3BOJHBIE JOrapU(PMHUUECKUX (PYHKLUH;
BBIYHUCIISITH MIPOU3BOAHYIO CTETIEHHON (YHKIMHU IS JTI000T0 MOoKa3aTeds;
pewartsb npocteime qudQepeHnmaibHble ypaBHEHHS.
7. dnemeHTHI Teopuu BeposiTHocTei. (11 u)
KomoOunatopusle 3anaun. [lepecranoBku. Pazmemenus. Couetanus u ux cBoiictBa. buHoMuHanbHas
dbopmyna HeroToHa.
3HaTh:
MOHSTHSI IEPECTAHOBKH, Pa3MEIIEeHUs, COUETaHMs,
KOMOMHATOPHBIE MTPaBUJIa YMHOXKEHUS;
pUEMBI pelIeHs] KOMOMHATOPHBIX 3a7a4 YMHOKEHHEM.
Ymern:
pemars KOMOHMHATOpHbIE 3aa4u METOJIOM MOJIHOTO nepebopa BapUaHTOB.
KonrtponbHas pabora Neb
8.PaBHOCH/ILHOCTH YpaBHeHM i 1 HepaBeHCTB. OCHOBHBbIE MeTO/IbI pemeHus.(124)
3HaTh:
oTpesieNIeHue paBHOCUIIbHBIX YPaBHEHUN 1 HEPABEHCTB;

Ymers:
Pemars koMOMHUPOBAaHHBIE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI HECTAHJAPTHOTO BU/IA.

9. IToBTOpenue. (14 4)

Koumponvnas paboma Ne7-Ne8 (Ouaenocmuyeckas, npoouas)

3HaTh:
Kopens crenenn N. CteneHp ¢ palioHaTbHBIM NOKa3zareneM. Jlorapugm.
CuHyc, KOCHHYC, TaHTeHC, KoTaHreHc. [Iporpeccun.O01Ke mpueMsl pernieHns ypaBHeHu. Pernenne
ypaBHeHHH. CUCTEMBI ypaBHEHMH C IByMsI TepeMeHHbIMU. HepaBeHCTBa ¢ 0/1HOW IepeMEeHHOI.
O6macte onpeaenenust pyHkiuu. O61acTh 3HAYCHUHN QYHKIIUH.
Ilepuonnunocts. YeTHOCTH (HeueTHOCTD). Bo3pacranue (yObiBaHue).
Okctpemymbl. Hanbonbliee (Haumenslee) 3Hauenue. ['paduku GyHKIUA.
[TpousBonnas. MccnenoBanue GpyHKIUN ¢ TOMOIIBIO IPOU3BOTHOM.

Ymers:
OTIpeeIsATh 3HaUeHHe (PYHKIMU 10 3HAUYSHUIO apTryMEHTa IPU Pa3IMYHBIX crioco0ax 3aaanus (QyHKINU;
CTPOUTH rpauKK U3yUYCHHBIX (PYHKITUH;
OIMHCHIBATH MO TpaduKy U B MPOCTEUIITNX CIydasx Mo Gopmysie MoBeACHIE U CBONCTBA (PYHKIIHIA,
HaxOJUTh 10 TpauKy PYHKIIMK HANOOJIbIIINE U HAMMEHBIITNE 3HAUCHNS,



BBINOJIHATH apU(pMETUYECKHE ACUCTBUS, COUETast YCTHBIE U MMCbMEHHBIE IPHEMbI, TPUMEHEHHE

BBIYHCIIUTEIIBHBIX YCTPOUCTB; HAXOJUTh 3HAYCHUS KOPHsI HaTypaJbHOU CTCIICHH, CTEIICHH C

panroHaIBHBIM ITOKa3aTeNeM, Jorapudma, UCTIONb3ys IPU HEOOXOIUMOCTH BBHIYMCIUTEIbHBIC

YCTPOMCTBA; MOJIb30BaTHCS OLIEHKON U IPUKUIKOM NPU NMPAKTUYECKUX pacueTax;

MIPOBOJIUTH 110 U3BECTHBIM (POPMYJIaM U MpaBUIaM NMPeoOpa3oBaHust OYKBEHHBIX BBIPAKCHHIA,

BKJIFOYAIOIUX CTETEHU, paluKajbl, Jorapu(pmMbl 1 TPUTOHOMETPHUECKUE (PYHKIIUHY;

BBIUUCIISATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISAS HEOOX0AUMBIEC TIOJICTAHOBKY H

peoOpa3oBaHus;

BBIUUCIISATH IPOU3BO/IHBIE U IEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIIMH, HCIIONbB3YS CIIPABOYHbIE

MaTepHabl;

MCCIIEIOBATh B MPOCTEUIINX CIy4asX (yHKIIMHA HA MOHOTOHHOCTh, HAXOAUTh HANOOJBIINE 3HAYCHUS

GyHKUMH, CTPOUTH rpa)uK¥ MHOTOWICHOB U MPOCTEHIINX PALMOHAIBHBIX (YHKLUH C HCIOIb30BAHUEM

amnmapara MaTeMaTU4eCKOTO aHAJIN3a;

pelaTh palMoHalIbHbIE, TOKa3aTeIbHbIE U JOrapupMHUUECKIE YPaBHEHHS U HEPABEHCTBA, IpocTeiine

MPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CHCTEMBI.

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKON 1eATEIbHOCTH B
NOBCEAHEBHOM KM3HHU IS

IPAKTUYECKUX pacuyeToB Mo (GopMyiiam, BKIOYas (GOpMyJibl, COAEpIKAIME CTETIEHHU, PaJUKAIb,

norapumMbl ¥ TPUTOHOMETPHUYECKUE (DYHKITHH, UCTIONB3Ys P HEOOXOJMMOCTH CIIPAaBOYHBIC MaTEPHAIIBI

U IPOCTEMIINE BBIUUCIUTEIbHBIE YyCTPONUCTBA.

OIMCAHMS C TIOMOIIBIO PYHKIUH pa3IMYHBIX 3aBUCUMOCTEH, IPEACTAaBICHNS UX IpadUIecKH,

UHTepIpeTaluy rpapuKos;

peleHusI MPUKJIAIHBIX 337a4, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKHUX M (PU3MYECKHX, Ha HAMOOIbIIINE

Y HaUMEHbIINE 3HaYCHMS], HA HAX0)KJIEHUE CKOPOCTH U yCKOPEHMUSL.

IIOCTPOEHHUSI U UCCIEA0BAHUS IPOCTEUIINX MAaTEMATUIECKUX MOJIETIEH.

YuyeOHO-TEeMATHYECKHH IJIAH

Tema Bcero CamocTosiTenbHbIe KoHnTponbHbIEpabOTHI
4acoB paboThI
IToBTOpenwue. OnpeneneHre 4 2

MPOU3BOIHOM, MPOU3BOIHBIE
TPUTOHOMETPHUIECKHUX
GyHKIMIA, IpaBUiIa
BBIYKCIICHUS IPOU3BOIHBIX,

MIPUMEHEHUE POU3BOJHON

ITepBoobpasuast 14 2 1

HuTterpan 17 2 1




O000111EHNE IOHATHS
CTENECHU

21

IlokazaTenbHas u
norapubMudecKas
dhyHKIIUN

29

TIpousBoaHas
MIOKa3aTeIbHON

1 JIOTapU(PMHUICCKOH
dhyHKIIUN

26

DIIeMEHTHI
KOMOWHATOPHKH,
CTaTUCTHKH U TCOPHH
BEPOATHOCTEN

11

[ToBTOpEHKE U MOATOTOBKA
k EI'D

14

HUTOI'o

136

22




TpeOoBaHNsI K YDOBHIO NOATOTOBKH YUAIIIMXCS
B pesynbTare n3yucHUs MaTeMaTHKH Ha 0a30BOM YPOBHEC YYCHUK JOJIXKCH:

3HATH/MIOHMMATD!

3HAa4YCHHUE MAaTEMaTU4ICCKON HAayKH JJId pCIICHUS 3a/la4, BOSHUKAIOIMUX B TCOPUHN U IMPAKTUKE,; IIUPOTY U B TO
K€ BpeMs OTPaHHYCHHOCTh TPUMEHEHUSI MAaTEMAaTHICCKUX METOJIOB K aHAIM3Y U UCCIICIOBAHUIO IPOIIECCOB U
SIBJICHUH B IPUPOJIE U OOILECTBE;

3HAQYCHHE IMPAKTUKU M BOIPOCOB, BO3HHMKAIOIIUX B CAMOW MaTeMaTuke Ijisi (GOpPMHPOBAHUS W PA3BUTHUS
MaTeEMaTUYECKOH HayYKHW; UCTOPHUIO Pa3BUTHUS ITOHATUSA YUCIIA, CO3JaHUA MATCMATHYCCKOI'O aHaJIn3a,
YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKA MAaTEMaTHYECKHUX PACCYXIACHUH, MX MPUMEHHUMOCTh BO BCEX
00J1aCTAX YETOBCUYCCKOM JACATCIBHOCTH,

BEPOSITHOCTHBIM XapaKkTep Pa3IMUHBIX MPOIIECCOB OKPYKAIOIIETO MUPA;

Auire0pa 1 Ha4yaJIa aHAJIU3A
Ymersn:
BBINOJIHATE  apudMeTHuecKkue MAeHCTBUs, codeTass YCTHbIE W IUCbMEHHBIE IPHEMBbI, I[PUMEHEHHUE
BBIUHCIIUTENbHBIX YCTPONCTB; HAXOIUTh 3HAUYEHUS KOPHS HATYypaJbHOW CTENEHU, CTENIEHU C PallMOHAIbHBIM
nokasaresuem, Jjorapudpma, UCHOJIb3ysl MPU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPOICTBA; MOJIb30BATHCS
OLICHKOM Y IPUKUIKOHN IPH NMPAKTUYECKUX pacyeTax;
IIPOBOJIUTH I10 U3BECTHBIM (hopMyJiaM U IpaBUiIaM NMpeoOpa3oBaHMsl OYKBEHHBIX BBIPAKECHUH, BKIIIOYAIOIIUX
CTETICHH, PaIUKaIbI, JOTapU(PMBI K TPUTOHOMETPHUYECKIE (DYHKITIH;
BBIUUCIIATh 3HAUEHUS] YUCIIOBBIX U OYKBEHHBIX BBIPKEHHM, OCYILECTBIIsA HEOOXOAMMBIE MOJCTAHOBKU U
peoOpa3OBaHuUs;
OIpeIeNIATh 3HaUeHUe (PyHKIMH [0 3HAYEHUIO apryMEeHTa IIPU PA3JIMYHBIX CIIOCO0ax 3a1aHusl QyHKLUY;
CTPOUTH TPAPUKH U3YIEHHBIX (PYHKITHIA;
OIUCHIBATh MO TPa(UKy U B MPOCTEHIINX Clydyasx 1o ¢GopMmyJsie IOBEeIeHHE U CBOMCTBA (YHKLUH, HAXOIUTb
1o rpaduKy QyHKIIMH HAauOOJbIINE U HAUMEHBIITNE 3HAYCHNUS,
pelaTh ypaBHEHHsI, IPOCTEUIIINE CUCTEMbl YPaBHEHUH, UCIIOJIB3Ysl CBOICTBA GYHKIMN U UX IPpadUKOB;
BBIUNCIISTH IPOU3BOJIHBIE U IEPBOOOPA3HBIE ATIEMEHTAPHBIX (DYHKLNMN, HUCIIONIb3YsI CIPAaBOYHBIE MaTepUAIIbI;
UCCIIEIOBaTh B MPOCTEHIINX CilydasX (PyHKIMU Ha MOHOTOHHOCTb, HAXOAUTh HauOoJbIllee U HaUMEHbIIee
3HaueHus (yHKUUN, CTPOUTh TIpadUKM MHOTOWIEHOB M MPOCTEHUIINX palUOHAIBHBIX (QyHKIUH cC
UCIOJIb30BaHUEM allapaTa MaTeMaTHYECKOr0 aHaJIN3a;
BBIUMCIIATH B MPOCTEHUIINX CIyYasiX MJIOLIAAN C UCTIOJIb30BaHUEM IIEpPBOOOPA3HOI;
pemaTh palUoHANbHbIE, MOKa3aTeIbHbIE M JOrapu(pMHUUYECKHe YpaBHEHUS W HEPaBEHCTBA, MpocCTeHine
UppalMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMUSI, UX CUCTEMBI;
COCTaBJIATh YPAaBHEHHS M HEPABEHCTBA 110 YCJIOBHIO 3aa4u;
MCIOJIb30BATh AJI NPUOIMKEHHOTO pElIeHNs] YPAaBHEHUI U HEPABEHCTB IpaduyecKuil METOx;
n300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH MHOXKECTBA PEILIEHUH MPOCTEHIIINX YPAaBHEHUHN U UX CUCTEM;
pemath mpocTeiiire KOMOMHATOPHBIE 3a/1a4ll METO/IOM Iepedopa, a TakkKe ¢ UCIOIb30BaHUEM M3BECTHBIX
hopmyu;
BoruncnsaTe B mpocTeimumx ciayyasx BEpOSITHOCTH COOBITUI Ha OCHOBE MOACYETA YUCIIa UCXOOB.
Hcnonb3oBaTh NpruoOpeTeHHbIC 3HAHUSA M YMEHHMS B NMPAKTHYECKOH /esiITeIbHOCTH H NOBCEIHEBHOM
KU3HM:
MPAaKTUYECKUX pacyeToB 1o (opMmyiaM, BKIIOUYas (GOpMyYJIIbl, ColEepKalllue CTENEeHU, PaJuKaibl, Jorapru(mbl

¥ TPUTOHOMETPHYECKHE (YHKIMH, HCIONB3ys Tpu HEOOXOJUMOCTH CIPABOYHBIC Marepuanbl |
MPOCTENIIINE BRIYUCIUTENbHBIE YCTPONUCTBA;

OIMCAHUS C TIOMOIIBIO PYHKIMIA Pa3TMIHBIX 3aBUCUMOCTEH, IPEICTaBICHUS NX TpadUIeCKH, HHTEPIPETaIUN
rpaduKoB;

MOCTPOEHUE U UCCIIEIOBAHUE MMPOCTEUIINX MATEMATUUECKUX MOJENEH;

pelIeHrs MPUKJIaJHbIX 33]1a4, B TOM YHCJE COLUAIbHO-IKOHOMUYECKUX U (PU3HUECKUX, HA HauOOJbIINE U
HAaMMEHBIINE 3HAYCHHS, HA HAX0K/IEHUE CKOPOCTU U YCKOPEHHUS;

aHaJIM3a pealIbHbIX YMCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE aUarpaMm, rpagukos;

aHanm3a UHOOPMAIIUK CTATHCTUYECKOTO XapaKTepa.



Pabouas npoepamma k y4ebHuKy «[eomempus 10-11», AmaHacaH /1.C. u dp., 11 Knacc
(6a3oeeill yposeHs), 2 yaca 8 Hedento
MosacHUTEenbHan 3anuncKa

Pabouas nporpamma no reoMeTpuu COCTaBAEHa:

- Ha ocHoBe ¢eaepanbHOro KOMMOHEHTa rocyAapCTBEHHOro CcTaHgapTa cpegHero (nosnHoro) obuwiero



obpa3oBaHus,
- NPUMEpPHOM Nporpammbl N0 MaTeMaTUKE OCHOBHOro obuiero obpasoBaHus,
- aBTOpCcKol nporpammbl «FeomeTpua, 10 — 11», aBT. J1.C. ATaHacsH 1 ap.,

-begepanbHOro nepeyHa y4vyebHUKOB, peKomeHAOoBaHHbIX MuHUCTepcTBOM obpasoBaHMa Poccuiickoi
depepaunn K Mcnonb3oBaHMO B 06pasoBaTelbHOM npouecce B 06weobpasoBaTenbHbIX yuperkaeHuax Ha 2023-2024
y4ebHbIn rog,

c yyeTom TpeboBaHMI K OCHaLLeHMI0 06pa3oBaTeIbHOIO NPoLEecca B COOTBETCTBMU C COAEPIKAaHNEM HAMNOAHEHMUA
y4ebHbIX NpeaMeTOB KOMMNOHEHTA FOCYyA4apCTBEHHOrO cTaHAapTa obuwero obpasoBaHus.

UHpopmayuoHHo-memoduyeckaa OyHKUMA NO3BOMSET BCEM YydacTHMKam o6pasoBaTenbHOro mnpouecca
NoNy4nTb NpeacTaBaeHme O Lensx, coaepaHum, obluel ctpaternm obydeHmsa, BOCNMUTaHUA U Pas3BUTMA ydalmxca 11
K/aacca cpeAcTBamm AaHHOro yuebHoro npeamera.

OpzaHu3ayuoHHO-NAaHUpylowas GYHKUMA NpeaycMaTpuBaeT CTPYKTYpUpoOBaHME yyebHOro matepuana,
onpegesnieHne ero KOAMYECTBEHHbIX U KaYeCTBEHHbIX XapaKTEPUCTUK.

[JaHHasa paboyad nporpamma, TeM CaMbIM COAENCTBYET COXPaHeHMIo eanHOro obpasoBaTenbHOro NPOCTPaHCTBa, He
CKOBbIBAA TBOPYECKOW MHMLMATMBLI yunTeNel, NPeAoCTaBAAET WNPOKME BO3SMOXKHOCTM ANA peannsaumm pasnnyHbIx
MOAXOA0B K NOCTPOEHMIO y4eBHOro Kypca.

Ob6uan xapaKkTep1cTuKa yyebHoro npeameTa

Mpu M3yyeHUM Kypca maTemaTUKM Ha 6a30BOM YPOBHE NPOAO/IKAETCA U NOJyYaeT PasBUTUE CodepiKaTe/ibHan
nuHna: «feomempusa». B pamkax yKasaHHOW cogeprKaTeibHOM IMHUK PeLLatoTca caeayiollme 3agaum:

-n3y4vyeHune CBOMCTB NMPOCTPAHCTBEHHbIX TEN,

- ¢OpMMpOBaHMe YMeHMA NPUMEHATL NOJZIy4eHHbIE 3HAHUA ONA peIEHNA NPAKTUYECKUX 3a4au.

Hemn
MN3yueHne maTemaTUKM B CTapLUeW LWKoe Ha 6a30BOM YPOBHE HanpaB/ieHO Ha AOCTUKEHUE CeayoLWnX Lenei:

e ¢dopmupoBaHMe NpeacTaBAEHUA O MaTEMATMKE KaK YHMBEPCAZIbHOM A3bIKE HayKW, CpeacTBe MOAeMpPOBaHMA
ABJIEHUI M NpoLEeccoB, 06 Maeax U MeTogax MaTeMaTUKK;

® pa3BUTME JIOTUYECKOTO MbILW/IEHUA, TMPOCTPAHCTBEHHOrO BOODOPaXKEHWA, aJrOPUTMUYECKON  KynbTypbl,
KPUTUYHOCTU MbIWAEHUA Ha YPOBHE, HEOBXOAMMOM Ans 06yd4eHMUA B BbICLIEW WKOE MO COOTBETCTBYHOLLEN
cneyunanbHocTH, B Byayuiei npodeccMoHanbHOM AeATeNbHOCTY;

® 0BJIaAEHUE MATEMATUYECKMMU 3HAHUAMU U YMEHUAMM, HEOOXOAMMbIMU B NOBCEAHEBHOM KU3HU, 415 U3YyYEHUS
LUKO/IbHBIX eCTECTBEHHOHAYYHbIX AUCUMNIMH Ha 63a30BOM ypOBHeE, A8 NoAyYeHUs obpa3oBaHus B 0bnacTax, He
Tpebylowmx yrnybneHHon maTtemaTUYyecko NoArOTOBKY;

e BOCNUTaHME CPeACTBAaMM MATEMaTUKM Ky/AbTypbl /IMYHOCTU: OTHOLIEHMA K MaTemaTMKe KaK 4acTu
obLeyenoBeyecKkoi KyabTypbl: 3HAKOMCTBO C UCTOPUEN PasBUTUA MaTeMaTUKKU, 3BONIOLMEN MaTeMaTUYECKMX
naen, NOHMMaHUA 3HaYMMOCTM MaTeEMATUKM A/1A 06LWEeCcTBEHHOro Nporpecca.

ObueyyYebHble yMeHMs, HaBbIKM M CNOCOObLI AeATeNbHOCTH
B xoae ocBoeHMA cofepiKaHMA reomeTpuyeckoro obpasoBaHMA y4vallmMecs OBAALEBAOT PAa3sHOOOPa3HbIMM
cnocobamm feaTesbHOCTU, NPUOBPETAIOT U COBEPLLIEHCTBYIOT OMbIT:

-NOCTPOEHUA U NcCNeaoBaHMA MaTeMaTUYECKUX MOAenen AN ONUCaHUA U pelleHns NPUKAagHbIX 3a4ad, 3a4a4
U3 CMEXHbIX ANCUMUNANH;

-BBIIIOJIHCHUA U CaMOCTOATCIBHOI'O COCTABJICHUA aJITOPUTMUUYCCKUX HpeI[HI/IcaHI/Iﬁ n I/IHCprKI_II/If/’I Ha



MaTeMaTuYeCKOM MaTepualle;
- BBIIIOJIHEHHUS PACYETOB IIPAKTUUYECKOTO XapaKTepa;
-HCTIOJIb30BAHMSI MAaTEeMAaTUYECKUX (POPMYI U CaMOCTOSTEIBHOTO COCTAaBJIICHUS (POpPMYJT HAa OCHOBE
0000IIICHHUS YaCTHBIX CITy4aeB M SKCIIEPUMEHTA,;
-CaMOoCTOATENbHOM pPaboTbl C WMCTOMHUKAMKU WMHOpMauuK, 0b60bLEeHUA M cucTEMATU3AUMM MOJIyYEHHOM

MHPOPMaLMKN, MHTETPUPOBAHUSA €€ B JINYHBIN ONbIT;

-NpoBeAeHMA A0Ka3aTebHbIX PaCcCyKAEeHMI, IOrMYEeCKoro 060CHOBaHMA BbIBOAOB, Pa3/INYEHUSA AOKA3aHHbIX U
HeZl0Ka3aHHbIX YTBEPXKAEHUIN, apryMEHTUPOBAHHbIX M SMOLMOHA/IbHO YOeAUTE/bHbBIX CYXKAEHUN;

-CaMOCTOATENIbHOM U KONNEKTUBHOM AEATENbHOCTU, BKAOYEHMA CBOWMX PE3yNbTaTOB B pe3y/bTaTbl PaboTbl
rPynmnbl, COOTHECEHWE CBOErO MHEHMUA C MHEHMEM APYIMX YH4aCTHUKOB y4ebHOro KONNEKTMBA U MHEHMEM aBTOPUTETHbIX
WCTOYHMKOB.

TPEBOBAHNA K YPOBHIO TIOAI'OTOBKU BBIITYCKHUKOB

B pe3ynemame u3y4yeHus ezeomempuu Ha 6a3080M ypoeHe y4eHUK 00X EeH

3HaTb/NOHMMaTL

3HaYeHMe maTeMaTUYeCKOM HayKn Ans pelleHus 3a4a4, BO3HMKaIOLWMX B TEOPUN U NPAKTUKE; LUIMPOTY U B TO Xe Bpemsa
OrpaHMYeHHOCTb NPUMEHEHUA MaTeMaTMYeCKUX MeTOA0B K aHaiM3y U UCCneaoBaHUIo NPOLLECCOB U ABAEHUI B Npupoae
n obulecrtse;

3Ha4YeHune NpPakTUukn n BoONpocoB, BOSHNKaKOLWUX B CamMoi maTtemaTtumke Aana (bOpMVIpOBaHMFI N pa3BnUTUA MaTemMaTM4YecKom
HayKWU; UCTOPUIO Pa3BUTUA NOHATMA YUCna, CO34aHMA MaATEMATUYECKOrNro aHa/in3a, BO3HUMKHOBEHUA U pPa3BUTUA
reomeTpum,

YHMBepcaanbIVl XapaKTep 3aKOHOB JIOTMKKU MaTeEMaATUYECKUX paCCY)K,CJ,EHMﬁ, nxX NpUMmeHMMoOCTb BO BCEX obnacrax
yenoBeyeckom AeATENbHOCTU,

yMeTb

pacno3HaBaTb Ha 4YepTerax WU MoAenax MPOCTPaAHCTBEHHble (GOPMbI; COOTHOCUTL TPEXMepHble O0B6BEKTbl C UX
OMMCaHUAMMU, U306parKeHnAMY;

ONMUCLIBATb B3aMMHOE PACcMo/IoXKeHne NPAMbIX U NAOCKOCTEN B NPOCTPAHCTBE, ap2yMeHmupo8ams c80uU CyHoeHus 06
3MOM PacronoMeHuu;

aHa/NM3MpPOoBaTb B MPOCTEMLLMX CYUYanX B3aMMHOE pacno/ioxeHne 06beKTOB B MPOCTPAHCTBE;
n3o06paxKaTb OCHOBHbIE MHOTOFPAaHHUKMN U KPYr/ble TeNa; BbINOMHATL YePTEXKM MO YC0BUAM 334aY;
cmpoume npocmeliwiue ced4eHUA Kyba, Npu3mel, nUpPamudsl;

pelwaTtb NaaHUMETPUYECKME U NPOCTENLLME CTepeoOMETPUYECKNE 33a4M HA HAXOMKAEHUe rTeOMeTPUYECKUX BeanYmH
(annn, yrnos, nnowanen, o6bemos);

MCNO1b30BaTb NPU peLLEHNN CTEPEOMETPUYECKNX 3a4a4 NN1aHNMeETPpU4ecKkmne d)aKTbI N MeToApbl;

NpoBOAUTb AOKa3aTe/ibHble pacCyKaeHNA B Xo4e pelleHnA 3a4a4;

MCNO/b30BaTb NPUOBPETEHHbIE 3HAHMA U YMEHUSA B NPAKTUYECKOW AeATeNbHOCTU U NOBCEeOHEBHOW KU3HU
ans:



nccnefoBaHna (MOAENMPOBAHMA) HECNOMXKHbIX MPAKTUYECKUX CUTyaUMit Ha OCHOBE M3YyYeHHbIX GopmMyn M CBOMCTB
duryp;

BbluMc/ieHMAa ob6bemMoB U I'IﬂOIJ.I,a,CI,Eﬁ I'IOBerHOCTEVI NMPOCTPAaHCTBEHHbLIX TeN NPU peleHUNn NPakKTU4eCKUX 3adav,
ncnonb3ya npu HEO6XOLI,VIMOCTVI CNpaBOYHUKU U BblHUNCIUTE/IbHbIE yCTpOl‘/JICTBa.

B paboueit nporpamme KOAMYECTBO 4acoB, OTBOAMMOE Ha M3ydeHue reomeTpum B 10 Knacce NosiHOCTbIO
COBMaAaeT C KO/IMYEeCTBOM 4acoB, KOTOPOE NPUBOAMTCA B MPUMEPHOI Nporpamme no npegmery.

11 KIIACC

COIEPXAHUE KYPCA

KoopAaunHaTtbl 1 BeKTOpbI. [leKapToBbl KOOPAUHATLI B NPOCTpaHcTBe. PopMysia pacCcTOAHMA MeXay ABYMSA
TOYKamM. YpaBHeHUs chepsbl U naockocmu. @opmyaa paccmosHUS 0m moYKu 00 NaocKocmu.

BekTopsbl. Yron mexay sektopamm. KoopgmHatbl BeKTopa. CKanApHoe npomsseaeHmne BeKTopos. anHa
BEKTOpa B KOOPAMHATAX, YrON MEXKAY BEKTOPamMM B KoopAauHaTax. KosnnmHeapHblie BEKTOPbI, KOJJIMHEAPHOCTb
BEKTOPOB B KOOpAMHATAX.

Tena n noBepxHOCTM BpaLweHua. LlnanHap v KoHyc. YceveHHbIl KoHyc. OcHoBaHWe, BbicoTa, 6oKoBas
noBepxHOCTb, 06pa3ytoLLasn, passepTka. Ocesble ceyeHusA U ceYeHUs napassnesnbHsle OCHOBAHUIO.

LWap u chepa, nx ceveHns, KacamesbHAs NA0CKOCMb K cghepe.

O6bembi Ten n Naowaaun Ux nosepxHoctei. [loHamue 06 ob6veme mesa. OmHouweHue 06vemos MooobHbIX
mean.

dopmynbl 06beMa Kyba, NPAMOYroNbHOro Napasnienenunena, Npusmsl, UnanHgpa. Popmynsl ob6bema
nMpamuabl U KoHyca. Popmysibl NAOWAAM NOBEPXHOCTEW UMAMHAPA U KoHyca. Popmybl 06bema wapa u
naowaam coepol.

YyebHO-TEMaTMUYECKOE N1aHUPOBaHMeE Mo
maTemaTuke (reomeTtpun)

B 11 Knacce

(2 4y B Hegento, Bcero 68 u)




Paspen, Tema.

Ko1-BO

Ko/1-BO

4AaCOB |KOHTPObHbIX
paboT

MeToa KoopAWHaT B 15 1
NPOCTPAHCTBE

UnnnHAap, KOHYC 1 wap. |17 1

Ob6bEMbI Ten. 22 1
[ToBTOpPEHMe 3a kypc 10- |14 1

11 Knaccos

Bcero 68 4




Pabouana nporpamma

BHEYPO4YHOU AEeATENbHOCTU

«MaTemaTtTuyeckume 3agaum»

9 Knacc

2023-2024 yuyebHbiv ropg,



IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma BHEYypOUHOH JAEATENbHOCTH IO MaTeMaTuke «MaTeMaTH4yecKHe 3aJa4m»
pa3paboTaHa B COOTBETCTBHHU C TpeOoBaHUSMH DelepaabHOTr0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOIO 0OLIero oOpa3oBaHUs U OIUCHIBACT I103HABATEIbHYIO BHEYPOUHYIO
JEeSTEIbHOCTH B paMkax OCHOBHOW 00pa30BaTeNbHOM MPOrPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS .

IIporpamma conepKUT Bce HEOOXOAMMBbIE pa3felbl U COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUAM, NPEABABISEMbIM K I[porpaMMaM BHEYPOYHOH MAEATeNbHOCTH Ul ydammxcs 5-9
KJj1accoB, oOyuaromuxcs B pexume @PI'OC, 1 103BOIISIET yUalUMCsl OCYILECTBIATh PAa3IUUYHbIE BUABI
IIPOEKTHOH /1€ TEIbHOCTH, OLIEHUBAaTh CBOU IMOTPEOHOCTH M BOZMOXKHOCTH U CZieJIaTh 000CHOBAaHHbII
BBIOOp Mpoduist 00y4eHus B cTapiie MIKoJe.

BHeypouHast no3HaBaTenbHas JeSITEIbHOCTh IIKOJBHUKOB SIBJISETCSI HEOThEMJIEMOH YacThIO
00pa30BaTeNbHOTO IIpoLiecca B 1IKoJI€e. M3yueHne MaTreMaTHKH Kak BO3MOKHOCTb II03HABaTh, U3y4aTh
U IPUMEHATh 3HaHUsI B KOHKPETHOW )KM3HEHHOW CUTYyallHH.

B ocHoBe nocTpoeHusl JaHHON MporpaMMbl JEKUT Ml T'yMaHU3alUd MaTeMaTHYeCKOIo
00pa30BaHus, COOTBETCTBYIOIIAs COBPEMEHHBIM ITPEICTABICHUSIM O LIEISIX MIKOJIBHOIO 00pa30BaHUs
Y CTaBslIasi B IEHTP BHUMaHMsI JIMYHOCTh YUEHHKA, €r0 HUHTEPECHl U CIOCOOHOCTH. B 0CHOBE METO/10B
U CpeAcTB O0yuyeHMs JISKUT AEATeNbHOCTHBIA nmoaxoa. Kypc mo3Bossier oOecnieuuTsh TpeOyeMblii
YPOBEHb TMOATOTOBKM IIKOJBHUKOB, IPEAyCMATPUBAEMBIH TOCYAApCTBEHHBIM CTaHAAPTOM
MaTeMaTUYeCcKOro o0pa3oBaHUs, a TaKXKeE IO3BOJISIET OCYIIECTBIATH IIPU 3TOM TaKylO MOATOTOBKY,
KOTOpAas ABJSETCS JOCTATOUHON JJIs YIITyOJIEHHOrO U3y4YEHHUs] MaTeMaTHKH.

Kypc marematnkm oObeauHseT apu(MeTHUecKui, anreOpandyecKuii M TeOMETPHUYECKHI
matepuaibl. Ilpu 3ToM BOmpPOCH T'€OMETPUM 3aTParuBalOTCS OUYEHb IOBEPXHOCTHO, HAa HHUX
BBIJICJIIETCSI MaJIo€ KOJIMYECTBO BPEMEHH AJis u3yudeHus. [laHHas mporpamma cTaBUT mepesa coOoil
3amady (opMHUPOBaHUS HHTEPECA K MPEAMETY T€OMETPHUH, MOTOTOBKY JaJbHEUIIETO yIiyOJIeHHOTO
U3yYeHUs] TE€OMETPUUECKUX MOHATHHA. Pa3pezanue Ha vacTH pa3nuyHbIX (UIYp, COCTaBIEHHE M3
MOJYYCHHBIX YacTell HOBBIX (PUTYp IMOMOTalOT YSCHUTh HHBAPHMAHTHOCTH IUIOMIATNM W Pa3BUTH
KOMOMHATOpHbIE CHOCOOHOCTU. bBomblloe BHMMaHME HpPU ITOM YJIENsAeTCS Pa3BUTHIO pPEYd U
MPAKTUYECKUX HABBIKOB YepUeHHUs. J[eTH caMOCTOSITENbHO NMPOBEPAIOT HCTUHHOCTH BBICKA3bIBAHUM,
COCTABJIAIIOT Pa3lIMYHbIE TOCTPOCHUS W3 3aJaHHBIX (PUTYp, BBINOJHSIIOT JEHCTBHA MO oOpasiy,
CPaBHMBAIOT, JIEJIAI0T BHIBO/IBI.

[Ipemyiaraemas mporpaMMa npefHa3HayeHa Uil pa3BUTHS MaTEMaTUYECKHX CIIOCOOHOCTEH
ydammxcs, A8 (HOpMHUpPOBAHHS 3JIEMEHTOB JIOTMYECKOM U  alrOPUTMHMYECKON TIpaMOTHOCTH,
KOMMYHHUKAaTUBHBIX YMEHUH MIIQJIIMX MIKOJIbHUKOB C TPUMEHEHHUEM KOJUIEKTUBHBIX (OpM
OpraHM3aI1H 3aHATHI U UCIIOJIb30BAaHUEM COBPEMEHHBIX cpesicTB 00yueHus. Co3ianue Ha 3aHATUAX
CUTyallMii aKTHBHOT'O IIOMCKa, IMPEJOCTaBICHUE BO3MOXHOCTH CJIeJIaTh COOCTBEHHOE
«OTKPBITHE», 3HAKOMCTBO C OPUTMHAJIBHBIMU MYTSMHM PACCYXACHUU, OBJIAJCHUE 3JIEMEHTAPHBIMU
HaBBIKAMU HCCIIEIOBATEIbCKOW JEATEIBHOCTH TO3BOJIAT OOYy4yarolMMCSl pealu30BaTh CBOU
BO3MOXKHOCTH, PHOOPECTH YBEPEHHOCTh B CBOMX CHJIaX.

Conepxanne kypca «MaTeMaTHUeCKHEe 3a/laud» HANpPaBICHO Ha BOCIHUTAaHHE HHTEpeca K
peIMeTy, Pa3BUTHIO HAONIOAATEIbHOCTH, T€OMETPUYECKON 30pKOCTH, YMEHMsI aHAJIU3UpPOBaTh,
JIOTaJIbIBATHCS, PACCYXKIATh, T0KA3bIBATb, YMEHUs peulams yueOHyto 3adayy meopuecku. Conepxanue
MOJKET OBITh MCIIOJIB30BAHO JUISl MOKAa3a y4al[UMCS BO3MOXKHOCTEH NpPUMEHEHHs TeX 3HAaHUW U
YMEHUH, KOTOPHIMH OHHM OBJIAJIeBAlOT Ha Yypokax MaTematuku. IIporpamma kypca
«MaTeMaTuKa JJis BCeX» HalpaBjeHa Ha pa3BUTHE JIOTHYECKOTO U aOCTPaKTHOTO MBIIUICHHUS, a TAKKE
Ha pa3BUTHE NIO3HABATENIbHOW aKTHBHOCTHU U CAMOCTOSITENIbHOM MBICTMTEIbHOM HesTensHocTH.  Kype
COCTOHUT U3 ABYX MOJAYJEW: «3aHuMarenpHas MaTeMaTHUKa» U
«['eomeTpuueckoe KOHCTPYMpOBaHHE». TeMbl NporpaMMbl HE TMEPEKIMKAIOTCI C OCHOBHBIM
coJlep’KaHUEeM Kypca MaTeMaTHUKH.



BxiroueHHblE B NporpamMmy BOIPOCHI JalOT BO3MOXKHOCTh Y4YalIUMCSl TOTOBUTBHCSA K
OJIMMITUAZAM U PA3IMYHBIM MAaTEMAaTHYECKUM KOHKypcaM. 3aHSATHs MOTYT IPOXOAUTH B hopme Oecer,
JEKUUH, WUrp U 3aluThl IpoeKkToB. Oco0oe BHUMAaHUE YNEISETCS PELICHUIO 337ay IOBBILIEHHON
CJIO’)KHOCTH.

N3y4yenue naHHOM ITpOrpaMMbl O3BOJIUT YYAIIUMCS JIy4lIe€ OPUEHTUPOBATHCS B PA3IIMYHBIX
cuTyauusax. JlaHHbI Kypc HOCUT IPAaKTUYECKUN XapaKTep U CBSA3aH C IPUMEHEHUEM MAaTeMAaTUKU B
pa3anyuHbIX chepax Hallen KU3HU.

IIEJIN U 3AJTIAUM
KYPCA «MaremaTtunyeckue 3agaum»

Ilens:  cozmanue ycinoBuM Uit (DOPMUpPOBaHHS  BCECTOPOHHE OOpa30BaHHOW W
WHUIMATUBHOMN JIMYHOCTH, BIAACIONICH CUCTEMON MaTEMaTUUECKUX 3HAHUN U YMEHHUIA.
3amaun:
Ilo3naBaTeILHBIN aCTICKT:

L] CO3aaThb YCJIOBHA IJId 3BHAKOMCTBA I[CTGﬁ C OCHOBHBIMH I'€COMCTPUUICCKUMU
INOHATHUAMMU,
. CO34aThb YCJIOBUA A MHTCIHJICKTYAJIbHOI0O pa3BuUTUA, AJId KAa4YCCTB MBIIIJICHUA,

XapaKTePHBIX I MAaTEMaTHUECKOW JEATEIEHOCTH M HEOOXOIUMBIE IS TIOJTHOICHHOH KU3HHU B OOIIECTBE;
. co3/aTh YCJOBUSA JUId (OPMHUPOBAHUS YMEHHUS CIIEJOBAaTh YCTHBIM HHCTPYKIMSM,
YUTATh U 3apUCOBBIBATH CXEMBbI U3/ICIINN;
. CO3J1aTh YCJIOBUS JUIsl O0OY4YEeHHUs pa3IMYHBIM ITpeMaM paboThl ¢ OymMaroii; npuMeHeHne
. 3HaHUH, NOJYYECHHBIX HA JPYIHUX YpOKax Ul CO3JaHUs KOMIIO3ULMH C
U3JICIIUAMH, BBIIIOJIHEHHBIMU B TEXHUKE OPUTAMH.

PasBuBarommii acnoexr:
e CO3/aTh YCJOBHS MJis Pa3BUTHs BHUMAHUSA, MaMATH, JOTUYECKOTO W aOCTPaKTHOTO
MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS;
e CO3JaTh YCIIOBUS [UJISl Pa3BUTHUS TMO3HABATEIHHOW AKTUBHOCTH M CaMOCTOSTEIHLHOCTH
00yYaromuxcs;
® CO3/1aTh yCJIOBUS JUIsl yMEHUN HaAOJI0/1aTh, CPaBHUBATH, 0000111aTh, HAXOUTh IPOCTEUIITHE
3aKOHOMEPHOCTH, UCIIOJIb30BaTh AOTAAKY, CTPOUTh U MPOBEPSATH MPOCTEHUILINE TUTIOTE3bI;
e CO3IaTh ycinoBusi  Juisi  ()OPMUPOBAHUSI MPOCTPAHCTBEHHBIX  MPEJACTABICHUNA U
MPOCTPAHCTBEHHOTO BOOOPAXKEHHUS;
o CO3/1aTh YCIIOBUS VISl pPa3BUTHUS SI3BIKOBOU KYJIBTYPHI;
. CO3/1aTh YCJIOBUSA JUIsl pa3BUTHUSI MEJIKOM MOTOPUKHU PYK U IIa30Mepa;
o CO3/1aTh YCIIOBUS JIJISl Pa3BUTHSI XY0’KECTBEHHOTO BKYCa, TBOPUYECKHUX CIIOCOOHOCTEN 1
danTa3uu aereu;
. CO37aTh YCJOBHSI IS BBISIBJICHUS W Pa3BUTHS MAaTEMAaTHMUYECKHMX H  TBOPYECKHX
CIIOCOOHOCTEHA.

BocrmTeIiBaronuii acIexT:
. CO3/1aTh YCIOBUS JJIS PACIIMPEHUS] KOMMYHHKATHBHBIX CIIOCOOHOCTEH JIETEH;
. co37MaTh yCIoOBUA il (OPMHPOBAaHMSI KYJbTYpPhl TPyJla W COBEPIICHCTBOBAHUS
TPYZAOBBIX HABBIKOB.

[IporpaMmMa y4uThIBa€T BO3paCTHBIE 0OCOOCHHOCTH IIKOJILHUKOB U TIOITOMY MPEAyCMaTpUBAET
Op2aHU3aYUI0 NOOBUNCHOU OesameNbHOCMU Y4auwuxcs, KOTopasi He MellaeT yMCTBeHHOH pabote. C
3TOM LEbI0 BKJIFOUEHBI MO/ABUKHBIE MaTeMaTUYecKue UTPBI, MpeayCMOTpeHa
nocjiengoBaTelbHass CMEHa JEATENbHOCTHU B TE€YEHHUE OJHOTO
3aHATHS,



NepeBUKEHHUE TI0 KJIACCY B XO/JI€ BHIIIOJIHEHUSI MaTeMaTUUYECKUX 3aaHuil. Bo Bpemsi 3aHITHII BaXKHO
NONJEPKUBATh MpsiMOe OOIIeHHE MeXAY AeTbMH (BO3MOXXHOCTh MOAXOIUTH JAPYr K Jpyry,
MepPeroBapuBaThCs, OOMEHUBATHCS MBICHAMH). [Ipu oOpraHu3amuu 3aHATHH  1eTecCO00pasHO
MCIOJIb30BaTh MPHUHIMI CBOOOJHOTO IMEpeMEelIeHusl Mo Kiaccy, paboTy B mapax IMOCTOSHHOTO U
CMEHHOT0 CcOcCTaBa, paboTy B rpymmnax. HekoTopele MaTeMaTWyecKue WUrphl U 3aAaHHUS MOTYT
NPUHUMATH (DOPMY COCTSA3aHUN, COPEBHOBAHHM MEXAY KOMaHIaMU.

MecTo Kypca B yueOHOM IJIaHe

IIporpamma paccuntana Ha 34 yaca B rof (1 yac B Hezemo).
OBLIAA XAPAKTEPUCTUKA YUYEBHOI'O KYPCA
Kypc «MaremaTnueckue 3a1a4n» BXOIUT BO BHEYPOUHYIO
[eATeNbHOCTb MO HAaNPaBAEHUIO 0OWe UHMe1eKmyasabHoe Pa3BUTUE IMYHOCTY.

[IporpamMma mnpeaycmaTpuBaeT BKJIIOYEHHE 3aJady U 3aJaHUM, TPYAHOCTh KOTOPBIX
OTpEIeTISIETCS HE CTOJBKO MaTEMaTUYECKHM COJEP)KaHHEM, CKOJbKO HOBHU3HOW M HEOOBIYHOCTHIO
MaTeMaTHUYeCKON CUTyallMu. DJTO CHOCOOCTBYET MOSBICHHUIO >KEIaHMsI OTKazaTbcsa OT oOpasia,
MPOSIBUTH CAMOCTOSTEILHOCTh, (POPMUPOBAHUIO YMEHUH pabOTaTh B YCIOBHSX IOUCKA, PA3BUTHIO
C000pa3UTENbHOCTH, JIFOOO3HATEIILHOCTH.

B nporecce BbIMoNHEHUS 3aJaHUI IETH y4aTCsl BUACTh CXOJCTBA U PA3IUUUS,
3aMe4yaTb W3MEHEHUs, BBIABIATH NPUUYMHBI M XapakTep JTHX HW3MEHEHHUH, Ha OSTOM OCHOBE
dbopmynupoBaTh BbIBOJBL. COBMECTHOE C YUYWTENIEM JIBHJKEHHE OT BOIMpPOCa K OTBETY — 3TO
BO3MOXXHOCTh HAY4YUTh YYEHHKA PACCyKIaTh, COMHEBAThCS, 33 yMbIBAThCS, CTAPAThCI U CAMOMY
HaWTH BBIXOJ — OTBET.

Opna 13 BaKHBIX 0COOCHHOCTEH Kypca «MaTtemaruueckue 3aaumn» - ero 2eomempuieckas
HanpaeieHHoCcmy, pealu3dyemMasi BO BTOPOM MOJyJ€ Kypca W HallpaBjeHHAas Ha pPa3BUTHE U
o0orareHne reoOMeTpHUECKUX MPEACTaBICHUN y 1eTell U co3aanue 06a3bl A pa3BUTHS rpaduueckoit
IrPaMOTHOCTH, KOHCTPYKTOPCKOTO MBITIJICHUSI M KOHCTPYKTOPCKUX HABBIKOB.

OAHOBPEMEHHO C M3YYEHHEM apu(PMETHUECKOTO MaTepralia i B OpraHMYHOM €TUHCTBE C HUM
BBICTPAMBAETCS cucmema 3a0ay U 3a0aHUli TEOMETPUUECKOTO COJCPIKAHUS, PACIOJIOKECHHBIX B
MOPSAKE UX YCIOKHEHHUS M TMOCTENIEHHOTO OOOTAIIeHHUs HOBBIMU DJIEMEHTAMHU KOHCTPYKTOPCKOTO
xapakTepa. OCHOBOM OCBOEHHUSI T€OMETPHUYECKOTO COJIEpPKaHUsI Kypca SIBIISETCS KOHCTPYKTOPCKO-
MpaKTHYECKast NeSTENIbHOCTh YUalUXCsl, BKIIIOUaroas B ce0s:

»  BOCIIPOW3BEJICHHUE OOBEKTOB,

»  JIOKOHCTPYHPOBaHHE OOBEKTOB;

»  TMEePEeKOHCTPYHPOBAHUE U TIOJHOE KOHCTPYUPOBAHUE O0HEKTOB, HMEIOIINX JIOKATHHYIO
HOBH3HY.

Bonpmioe BHUMaHue B Kypce yAemseTcss nosmanuomy (HOPMHUPOBAHHIO HABHIKOB
camMocmosamenbHo20  BBITIONHEHUS  3aJaHUN, camocmosmenbHomy  TOIYYEHHUIO  CBOMCTB
TEOMETPUUECKUX TOHITHH, CAMOCMOAMENbHOMY PEUIEHUI0 HEKOTOPBIX BaXXHBIX MPOOJIEMHBIX
BOIIPOCOB, a TaKXKE BBIMOJHEHUIO TBOPUYECKUX 3aJaHUM KOHCTPYKTOPCKOTO IJIaHA, TaK KaK JIETH,
o0OyJaromuecs: B 3aKPBITBIX YUPESKICHUAX (JIETCKOM JIOME, HHTEPHATE) JINIIICHBI TOH COMATN3aIAN
U CaMOCTOSITENIBHOCTH, Kak JOMAllHHe JeTH. A Takke OOoNblIoe BHUMAHUE B Kypce YAeNseTcs
Pa3BHUTHIO PEUEBBIX YMEHHUU: Y€TKO M SCHO W3JIaraTh CBOHM MBICIH, JaBaTh ONPEICICHUS TTOHITHSM,
CTPOUTH YMO3aKIIOUEHUS, apTYMEHTHPOBAHHO JJOKA3bIBAaTh CBOIO TOUKY 3PEHHUSI.

Bonblwoe BHMMaHWe B Kypce yAenaeTcA PasBUTUIO M03HABAMEsbHbIX crocobHocmedl.

TepmnH no3HaBaTesibHble CNOCOOHOCTM MNOHMMAETCA B Kypce TaK, KakK €ero MOHUMalT B
COBPEMEHHOM MCUXONOMMKN, @ MMEHHO: [03HA8amMesbHble CNOcoObHOCMU — 3TO CrocobHocmu,

KOTOpble BKNKOYAOT B ceba ceHcopHble crnocobHocmu (Bocnpvmme npegmeTos U MX BHELWHUX

CBOﬁCTB) N UHMennekmyasnbHele cnocobHocmu, o6ecr|et4|/|8arom,me NPOAYKTUBHOE OBJslageHUNE U

onepupoBaHME 3HAHUAMM, UX 3HAKOBbIMKW cucTemamu. MO03ToMy B AaHHOW NporpaMmme co3aatoTca
yCNoBMA ANA NO3HaBaTe/NbHOM aKTUBHOCTM U CAMOCTOATENIbHON MbICIUTENIbHON AEeATeNbHOCTU
obyyatoumxcs.

OcHosa paleumus  NO3HABAME/IbHbBIX cnocobnocmeit z[eTeﬁ KaKk CCHCOPHBbIX, TaK H
HHTCJUICKTYAJIBHBIX - YejleHanpdaesilenHoe passumue IMpu 06y‘-IeHI/II/I MATCMaTHuKE no3HaAeAmeNbHblX



npoyeccos, CpeiAd KOTOPBIX BBIACIAIOTCI: 6HUMAHUE, 6000pajiceHue, namamov U MbluiieHue. B
OCHOBY IIPOrpaMMBbl Kypca JIeTa COBpEMEHHAasi KOHLIETIIN S IPENOIaBaHUsI MATCMATUKHU: COCTABIICHHUE
npoeKkToB, urpa «MaremaTnueckuii 00il», apyrue urpoBele (OPMBI 3aHATUH, pPa3THYHBIC
IIPAKTUYECKHUE 3aHATHS, T€OMETPUYECKOE KOHCTPYHUPOBaHUE, MOZCIMPOBAaHME, NH3aiH. B kypce
IIPUCYTCTBYIOT TEMBI U 3aJaHMs, KOTOPBIE CTUMYJIMPYIOT YYallMXCs K IPOBEICHHUIO HECIIOKHBIX
000CHOBaHMH, K IMOMCKY TeX WM HHBIX 3aKOHOMepHocTedl. Bce 3TO HampaBieHO Ha pa3BUTHE
CIOCOOHOCTEH JieTel K MPUMEHEHUIO0 MaTeMaTHUECKUX 3HAaHUH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIIHSX.

OCOBEHHOCTU [MPOI'PAMMBI
Ilpunyunst, KOTOpHIE pPEIIalOT COBPEMEHHBIE 00pa30BaTeIbHbIC 33/1a4U C YUYETOM 3alpOCOB
Oyy1iuero:

1. TlpuHuun JesSTenbHOCTH BKIIOYaeT peOEHka B yuyeOHO- MO3HABATENIbHYIO
nesTeabHOCTh. CaMo0OydeHUe Ha3bIBAIOT JESITEILHOCTHBIM ITOAXO0IOM.

2. IlpyHUUI LETOCTHOTO MPEACTaBICHUS O MHUpPE B JIEATEIHHOCTHOM MOJXOJE TECHO
CBSI3aH C JUIAKTUYECKUM TMPUHIMIIOM HAYYHOCTH, HO TIyO’Ke IO OTHOMICHHIO K TPAJAUIIMOHHOU
cucteme. 31ech peub UIET U O JUYHOCTHOM OTHOIICHHWM YYalIUXCA K TMOJYYEHHBIM 3HAHUAM U
YMEHUU IPUMEHATDH UX B CBOCH MPAKTHUECKOW AESITETHHOCTH.

3. IlpuHIMI HEMpPEepBHIBHOCTH MO3BOJIUT OOECHEUUTH MPEEMCTBEHHOCTh MEXIY BCEMHU
CTyneHsMH 00ydeHHs HA YPOBHE METOJIOJIOTHH, COJCPKAHUS U METOTUKH.

4. TlpyHUIMIT MHHHMMAaKCa 3aKIIOYaeTCsl B CIEAYIONIEM: YUYUTENb JOKEH MPEeUIOKHUTh
YUEHHUKY COjep)KaHue 0Opa3oBaHUs 10 MAaKCUMaJIbHOMY YPOBHIO, a YYCHHK 00s3aH YCBOUTH 3TO
coJiep>KaHue TI0 MUHUMAJIBbHOMY YPOBHIO.

5. IlpuHIMI ICUXOIOTUYECKOH KOM(OPTHOCTH MPEAIONaraeT CHATHE MO0 BO3MOKHOCTH
BCEX CTpeccooOpazyomux (HakTopoB y4yeOHOro Impoliiecca, CO3JaHue B Kilacce M Ha ypOKe Takou
aTMocQepbl, KOTOpasi PaCKOBBIBAET YYCHHUKOB, W, B KOTOPOW OHM UYyBCTBYIOT ceOsi yBEpeHHO. Y
VYEHHUKOB HE JOHKHO OBITh HHUKAaKOrO cTpaxa Mepes yUuTeNleM, He JOKHO OBITh MOJaBICHHS
JTUYHOCTH peOEHKA.

6. [IpuHIMNT BapuaTUBHOCTHU MPEATNOIaraeT pa3BUTHE Y AeTel BApUATUBHOTO MBIIIIICHUS,
T. €. TOHUMaHHUS BO3MOXKHOCTH Pa3IMYHBIX BAPHAHTOB PEIICHUS 3314l U YMEHHS OCYIIECTBIIST
cUCTeMaTH4YecKHil mepeGop BapuaHTOB. DTOT NPUHIMII CHUMAET CTpax Mepesa OIMOKOW, YUYHT
BOCIIPHHMMATh HEy/1auy HE KaK TPpareIuio, a Kak CUTHAI JUIs €€ UCIIPaBIICHHS.

7. [lpunHIn TBopUecTBa (KpEaTUBHOCTH) MPEAINOoaraeT MaKCUMAIIbHYIO OPUEHTAIUIO Ha
TBOPYECKOE HAYaJI0 B yUEOHOU JEATEIHHOCTH YUYEHHUKA, MPUOOPETEHHEe UMHU COOCTBEHHOI'O OIBITA
TBOPYECKOI 1€ TETLHOCTH.

8. IlpuHnmn cucremHoctu. Pa3zBuTte peO&HKa - mporecc, B KOTOPOM B3aWMOCBSI3aHBI H
B3aMMO3aBHCHMBI Bce KOMIOHEHTHI. Henb3s pa3BuBarh nuib oqHy GyHKIuio0. lanHas mporpamMmMa
MO3BOJIIET PEATU30BaTh pa3BUTHE PEOEHKA.

9. CooTBeTcTBHE BO3PACTHBIM M MHAWBUYaTbHBIM OCOOCHHOCTSIM.

10. AntekBaTHOCTH TPEOOBAHUI M HATPY3OK.
11. TlocTeneHHOCTb.
12. HuBHyamu3aiys TeMIra padoThl.
13. IToBTOpHOCTH MaTepHaa.
B pabGote ¢ merbMu AaHHas mOporpaMMmMa peaiau3yercs MHMOCPEACTBOM CIEAYIOIUX Menooos:.
HCCJIEIOBATEILCKUX, CIOBECHBIX, HATTISAHBIX, TPAKTUIECKHX.
BenymmM  meromoM  sBISETCS  MCCIIENOBAaTENbCKUWA. OpraHm3aropaMy  HMCCIEAOBAHHUN
SBJISIETCS HE TOJIBKO YUHUTENb, HO U 00yJarolecs.




COJAEPXAHUE YYEGHOI'O KYPCA
«MaTtemaTuKuyeckue 3agaumn»

IIpu pazpaboTke nporpaMMbl BHEYPOUHOH J€SITEIbHOCTH OCHOBHBIMM SIBJISIIOTCSL BOIIPOCHI, HE
BXOJISIIIUE B IIKOJBHBIN Kypc 00yueHusi. UMeHHO 3TOT (akTop ABISIETCSA 3HAYMMBIM TP JalIbHEHIIEH
paboTe ¢ 1eTbMHU, MOATOTOBKE MX K OJMMIINAAaM Pa3IU4YHOrO YPOBHSL.

[Iporpamma mpeanosaraeT U3JI0KEHHE U 0000IIEHHE TeopuH, pelIeHue 3ajad,
caMoCTOsTeNbHY0 paboTy. [IpuMepHoe pacnpeaeneHre yueOHOro BpeMEeHH yKa3aHo B TEMaTHUECKOM
m1aHupoBanuu. Kaxaoe 3aHaTre COCTOUT U3 IBYX YaCTEH: 3aa4H, PEeIIaeMble C YUUTEIEM, U 3a1a4u
JUI CaMOCTOSITENILHOrO (MJIM JIOMAIHEro) pelleHus. Yuyaliuecss 3HAKOMSTCA C HHTEPECHBIMU
CBOWCTBaMH YHUCEJl, IPUEMaMH YCTHOTO CUeTa, OCOOBIMH CIy4YasiMH cueTa, ¢ OMorpagusiMu BETHKUX
MaTeMaTHKOB U MX OTKPBITHSMH. A TakkKe CTPOUTh paziIvuHble QUIyphbl IO 33JAHUI0 YUUTENS U
Y3HaBaTh UX B OKPYXKAIOIUX PEIMETaX.

CoaepskaHue Tem y4ebHOoro Kypca

Harnsnnoe npencrasienue nanHbix. [Ipeacrapinenye JaHHbIX B BUJE TaOIULL, JUarpaMM, rpaduKoB.
Harnsanas reomerpust. Harnsgaoe npencraBinenue o Gpurypax Ha miockoctu. MizMepenue miomnaaei
¢buryp Ha kierdaroii Oymare. Harnsusle npeacrasinenus. Matematudeckue urpel. KomOunatopuka
u craructuka. [loHATHE O Cily4allHOM OIBITE U CllydallHOM COObITHH. PemeHne KoOMOMHATOPHBIX
3agau. IlpeoOpa3oBanue rpapukoB ¢GyHKIMHA. 3aBUCUMOCTH MEXIy BeauuuHamu. Ilpumepsl
rpadMKOB 3aBUCHUMOCTEH, OTOOpakalolmMX peajbHble CcoObITHSA. IlpeoOpazoBanust TpaduKoB
¢ynkuuii. [IlpumeHeHne MaTeMaTHKHU JJI PELICHUsS KOHKPETHBIX JKU3HEHHbIX 3ajad. CocTaBiieHHE
OpPHaMEHTOB, IapKeTOB. l'eomeTpuyeckue 3agaud Ha paspe3aHue. 3ajadyd  KOAMPOBAHUS U
nexoaupoBanus. ['eoMerpuueckas cMech. 3aa4n CO CIIMYKAMU M CUETHBIMU NAJIOYKaMHU.
Jljig pa3BUTHUS PA3IMYHBIX CTOPOH MBILUIEHUS B IpOrpaMMe NMpeayCMOTPEHbI pa3HOOOpa3HbIe
BUIbl Y4YEOHBIX JEHCTBHM, KOTOpble pa30UThl Ha TpU OOJBLIME TPYIIBL: PENPOAYKTUBHBIE,
IPOJAYKTUBHBIE (TBOPUECKHE) U KOHTPOJIUPYIOLIHE.
K penpoayKTHBHBIM OTHOCSTCS:
»  HCHOJHUTEIbCKHE YUeOHbIE AeHCTBHUS, KOTOPHIC MPEAIOIAraroT BEITOJHEHUE 3aaHui
o o0pa3sity,
»  BOCIIPOM3BOIAINME  y4eOHbIE  JICWCTBUS ~ HAmpaBleHHl Ha  (OPMHUpPOBAHHE
BBIYHUCITUTENBHBIX U TPAapUUYECKIX HABBIKOB.
K OpoayKTHUBHBIM OTHOCSATCS TPU BUAA YUEOHBIX JI€HCTBUIA:
> 0000IIaroMe  MBICTUTEIbHBIE  JEUCTBHUS,  OCYIIECTBISIEMbIE  JACTHBMHU  TOJ
PYKOBOJICTBOM YUHUTEJISl TPH 00BSICHEHUH HOBOTO MaTepHaia B CBSI3U C BHINOJIHEHUEM
3a/IaHAI AaHATMTUYECKOTO, CPABHUTEIHLHOTO U 0000IIAI0IIET0 XapakTepa;
»  TIOUCKOBBbIE y4eOHBIC ICWUCTBHSA, NMpPU MPUMEHEHHH KOTOPBIX AETH OCYHIECTBISIOT
OTJIE/IbHBIE IIarkd CAMOCTOSTEIHLHOTO IMOMCKA HOBBIX 3HAHMIA;
»  mpeoOpasyoouiie y4eOHbIe JISHCTBUS, CBSI3aHHBIE C MpPeoOpa3oBaHUEM NPHMEPOB U
3a]a4 U HampaBJieHHbIE HA (OPMUPOBAHUE TUATIEKTUYECKIUX YMCTBEHHBIX JEHCTBUIL.
Kontponupyromue  yuyeOHble JAEHCTBHS HampaBieHbl Ha (OPMUPOBAHHE HABBIKOB
CaMOKOHTpOJISI.

U xak MbI TOCTOSIHHO OTMEYaeM, 4TO BCE ITH BHJIbI YUEOHBIX ACHCTBUI aKTyaIbHbI.
Bunper nesrensHOCTH:

TBOpUYECKHE paboTHI,

3a/laHus Ha CMEKaJIKY,

TaOUPUHTHI,

KPOCCBOP/IHI,

JIOTHYECKUE 3aIauH,

YOpaXHEHUS Ha paclio3HaBaHUE T€OMETPUIECKHUX UTYp,

YVVVVYY



pELICHUE YPaBHEHUH MTOBBIILIEHHON TPYAHOCTH,

pelleHne HECTaHIAPTHBIX 337a4,

pelIeHNEe TEKCTOBBIX 33/1a4 NOBBIIIEHHON TPYTHOCTH PA3IMYHBIMK CIIOCO0aMHU,
BBIPAJKECHMSI HA CJIOKCHHUE, BBIYUTAHUE, YMHOKEHHUE, JCJIICHUE B PA3JIMYHBIX CUCTEMAX
CUHCJICHUS,

pelIeHue 3a7a4 Ha YaCTH OBBIILIEHHON TPYAHOCTH,

3ajjauyl, CBA3aHHBbIE C (POpMyJIaMU IPOU3BEICHUS,

pelIeHUE NFeOMETPUYECKUX 3a/1ay.

YVVV VVVYV

YUEBHAS AEATEJIBHOCTDH OBYYAROILMXCA

CTpouTh MOHOJIOTUYECKYIO peub B yCTHOH (popme, ydacTBoBath B auanore. llmanupoath
CBOM JCUCTBUA B COOTBETCTBUM C IIOCTABJICHHOW 3aJadyell U YCTAHOBJICHHBIMU IIpaBUJIAMHU.
[TomunHATH CBOE MOBEJCHUE HOPMaM U MpaBuiIaM paboThl B rpyIe. YMeTh CaMOCTOSTEIbHO PelaTh
CJIO’KHBIE HEeCTaHJApTHbIC 3a7a4n. Pacckas3piBaTh CBOE pelIEHUE TOBAapUIaM, COBMECTHO YCTPAHATh
HEJOYEThl B pelleHuH. Pa3BUTh KPUTUYHOCTH MblUIeHUs. CIIOCOOHOCTh CBOIO JIEATEIBHOCTH U
pemaTh IMOCTaBJICHHBIE Tepea co0od 3amaun. HaxoauTe B OKpyKalooImeM MHUpPE IUIOCKHE H
MIPOCTPAHCTBEHHbIE CUMMETPHYHbIE (QUrypbl. Pacno3HaBaTh (GUIypbl, UMEIOIINE OCh CUMMETPHUHU.
Boipesats ux u3 Oymaru, n3o0paxkaTb OT PYKHM U C IOMOIIBIO MHCTPYMEHTOB. [IpoBoauTh OCh
cummetpun Gurypsl. KoHcTpyupoBaTte OpHaMEHTHI U TAPKEThI, UCIONIB3YSl CBOWCTBO CUMMETPUH, B
TOM 4YHCJIE C IOMOUIbIO KOMIBIOTEPHBIX Hporpamm. BblaBurate rumnotesbl, (OpMyJIHpOBaTh,
000CHOBBIBATh, OMPOBEPTaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHHSI 00 OCEBOW U IIEHTPAIBbHOMN
cummerpun ¢puryp. Haxoauts B okpysKaromeM MHpe IIOCKHE U MPOCTPAHCTBEHHBIE CHMMETPUYHBIE
¢burypsl. Pa3BuBaTh TOUCKOBYIO JEATEIbHOCTh, HAYYHTHCS IOJIb30BATHCA TEXHUYECKUMU
CpeAcTBaMu ISl MONydyeHus MHpopmanuu. Pa3BuBaTe KOMOMHATOPHBIC HABBIKH,

IpEJICTaBICHUs 0 CUMMETpUU. [IpuMeHsATh pa3inyHble criocoObl IOCTPOEHUS JIMHUU pa3pe3a Quryp,
IIPaBWJIaA, MO3BOJISIOLIME IPU IOCTPOECHUHU JTOW JIMHUM HE TEPATH PELICHMS. YMETh paccuuTaTh
IIoNIa/lb, NEPUMETP MPU PELICHUH TNPAKTUYECKUX 3a/ad Ha COCTABJIEHHWE CMEThl Ha PEMOHT
NIOMEILEHUH, 3a/1a4M, CBSI3aHHBIE C IM3allHOM. Pa3BUBaTh yMEHHE TOUHO U IPaMOTHO BbIpaXaTh CBOU
MBICJIH, OTCTauBaTh CBOIO TOUKY 3PEHHS B MPOLIECCe JUCKYCCHM, CaMOCTOSITEIbHO OOHAapYXUBATh U
dopMynHMpoBaTh yueOHYI HpoOjIeMy, ONpENeNsiTh Lelb y4eOHOH AeATeNbHOCTH, COIMOCTaBIAThH
XapaKTePUCTUKU 0OBEKTOB 10 OJJHOMY MJIM HECKOJIBKHUM IPU3HAKAM; BBISBIISATH CXO/ICTBA U Pa3INuus
00BEKTOB. BBINOIHATE MPAKTUKO-OPHEHTUPOBAHHBIE 3a/1aHUS HA HaXOoXAeHue ruomaan. Haxonuts
npuOIKEHHOE 3HAUEHUE TUIOIAIu GUryp, pa3douBasi X Ha €UHUYHbIE KBAJAPATHI.

B Mertoauke npoBeneHUs] YPOKOB YUUTHIBAIOTCS. BO3PACTHbIE OCOOEHHOCTH U BO3MOXKHOCTH
JeTel, MoATOMY 4acTh MaTepuaja W3jlaraeTcs B 3aHMMaTeNbHOU (opMe: cKas3Ka, pacckas, 3arajka,
Urpa, 1Uajor YYUTelb - YYEeHUK UIIH YUYCHUK-YYUTEb.

DopMbI IPOBEICHUS 3aAHATHI
[Tpu npoBeieHNH 3aHATHIA IpeJIaraloTcs cieayromue GopMbl paboThI:
» TOCTPOCHUE AITOPUTMA JACHCTBHIA;
» (poHTanbHas, KOT/Ia YICHUKH pabOTal0OT CHHXPOHHO IT0/T YIIPABICHUEM YUHTEIIS,
» paboTta B mapax, B3aMOIIPOBEPKa;
»  caMOCTOSATENbHAs, KOT/Ia YYSHUKH BBHITIOJTHIIOT WHAWBHya bHbIC 3aJaHHSI B TCUCHHE
3aHATHS;
» TIOCTaHOBKA MPOOJEMHOM 33JIJa4H 1 COBMECTHOE €€ PeIlICHNE;
» 00CYXIEeHHUE PElICHUH B TpyIIax, B3aHMOIIPOBEPKa B IPYIIIax



I[lnanupyembie pe3yabTaThl
N3ydeHne Kypca 1aeT BO3MOKHOCTh 00YYaIOIIUMCS TIOCTHYb CICAYIONIMX PE3yIbTaTOB PA3BUTHUSI:

6 JIUHHOCMHOM HanpaejleHuu:
NMampuomu4yecKkoe socnumatHue:

NpoABAEHNEM MHTEPECa K NPOLLNOMY M HAacTOALLEMY POCCUMNCKON MAaTEMATUKU, LEHHOCTHbIM OTHOLLEHUEM
K OOCTUXKEHUAM POCCUMCKMX MATEMATMKOB U POCCUMNCKON MaTeMaTUYECKOM LLKObI, K UCMOJIb30BaHUIO
3TUX AOCTUMKEHUN B APYIMX HAyKax U NpUKNagHbix chepax.

IpaxcdaHckoe u OyxoeHo-HpascmeeHHoe 8ocnumaHue:

FOTOBHOCTbIO K BbINOJIHEHMIO 06A3aHHOCTEN rparkAaHMHA M peanv3aunn ero npas, NpeacraBieHnem o
MaTEMaTUYECKMX OCHOBaX QYHKLMOHMPOBAHMUA Pa3IMYHbBIX CTPYKTYP, ABAEHWUI, Npoueayp rpaxKaaHCKoro
obuecta (BbIGOPbLI, ONPOCLI U MP.); TOTOBHOCTbIO K OOCYXAEHWUIO 3TUYECKUX Npobiem, CBA3AHHbIX C
NPaKTUYECKUM NPUMEHEHMEM AOCTUMKEHUM HAYKW, OCO3HAHMEM BaXKHOCTU MOPASIbHO-3TUYECKMX
NPUHUMNOB B AEATENbHOCTU YYEHOTO.

Tpydosoe socnumaHue:
YCTAaHOBKOWM Ha aKTMBHOE y4acTue B pPeLLUeHUM NPAKTUYECKMX 33434 MAaTEMATUYECKON HanpaBaAeHHOCTH,

OCO3HaHMEeM BA*KHOCTM MaTeMaTU4YeCcKoro obpa3oBaHMA Ha MPOTAKEHUM BCEM MKMU3HM ONA YCNELHOM
npodeccMoHanbHOM AEeATENbHOCTM M Pa3BUTMEM HEOOXOAMMbIX YMEHWIN; OCO3HaHHbIM Bblbopom U
NMOCTPOEHNEM WHOMBUAYA/NIbHON TPAeKTOPMW 06Pa30BaHMA WU KMU3HEHHbIX NAAHOB C YYETOM JIMYHbIX

MHTEpPecoB U 0bLLLeCTBEHHbIX NOTPpebHOoCTEN.

3cmemuyeckoe socnumaHue: cnocobHOCTbIO K 9MOUMNOHaIbHOMY U 3CTETUYHECKOMY BOCMPUATUIO
MmaTeMaTU4eCKkunx O6'b€KTOB, 3ajavy,

peLLIeHVIl\;I, paCCV)-K,CI,eHMf/’I,' YMEHUIO BUAETb MaTEMATUYHECKMNE 3aKOHOMEPHOCTU B NUCKYCCTBE.
LeHHocmu HAay4YHO20 NO3HAHUA:
opmeHTaumeﬁ B AeATE/IbHOCTU Ha COBPEMEHHYIO CUCTEMY HAYYHbIX I'IpeACTaBJ'IeHMVI 06 OCHOBHbIX

3aKOHOMEPHOCTAX Pa3BUTUA YeNoBEKA, NPUPoabl U 0bLWecTBa, MOHUMAHMEM MATEMATUYECKOM HAYKKN Kak
chepbl YenoBeYECKON AEATENbHOCTM, 3TANOB €€ Pa3sBUTUA U 3HAYMMOCTU AR PA3BUTUA UMBUAU3ALMUW;
OBNAJEHNEM A3BIKOM MATEMATUKM U MATEMATUYECKOM Ky/AbTypOM KaK CPeAcTBOM MO3HAHWUA MMUPa;
0BNlaJEHNEM NPOCTEMLLIMMM HABbIKAMMN UCCNEA0BATE/IbCKON AeATENbHOCTH.

dusuyecKoe socnumaHue, hopMuposaHuUe Kysabmypsl 300p08bA U IMOYUOHANbHO20 6aazonoayvus:
FOTOBHOCTbIO MPUMEHATb MAaTEMATUYECKME 3HAHWUA B MHTEpecax CBOero 340p0Bbs, BeAeHUs 340p0BOro
obpasa XuU3HWM (3g0poBoe NUTaHUE, CcOANAHCMPOBAHHBIN PEXUMM 3aHATUA W OTAbIXa, PEerynspHas
du13MYecKkan aKTUBHOCTD);

cPOPMMPOBAHHOCTLIO HaBblKa pedaeKkcMu, NpUsHaHMEeM CBOEro NpaBa Ha OWMBKY M TAaKoro ke npasa
[IPYroro yenoseka.

JKosnoz2uyeckoe socnumaHue:



OpueHTauMen Ha NPUMEHEHME MATEMATUUYECKUX 3HaHWIM Ans peleHns 3aaa4 B 061acT COXpaHHOCTH

OKpYy)KatoLwen cpeabl, NJ1aHMPOBAHMA NMOCTYNKOB M OLLEHKM MX BOSMOXHbIX MOCNEACTBUMN A1 OKPYKAKOLLLEN
cpeabl; 0CO3HaHWEM rnob6asbHOro XapaKTepa 3KOI0rMYECKUX NPobaeM U NyTein UX peLleHus.

JluuHocmHble pe3ynemamel, obecneyusarowue adanmayuro obyyarowe2oca K UsmeHAaWUMca
ycaosuam coyuanvHoli u npupodHoli cpedbi:

rOTOBHOCTbIO K AeNCTBUAM B YCA0BMAX HeonpeaenéHHOCTU, NOBbILWEHMIO YPOBHA CBOEM KOMMNETEHTHOCTU
yepes NPaKTUYECKYD AeATeNbHOCTb, B TOM YWUC/e YMEHMEe YyuumTbCca Yy ApYyrux nwogen, npuobpetatb B
COBMECTHOM AeATEeNbHOCTM HOBblE 3HAHMA, HaBblKWM U KOMMNETEHLUM U3 ONbITa APYrMx, HEO6XO0AMMOCTbIO B
doOpMMpPOBAHMKN HOBbIX 3HAHUN, B TOM Yncie GopmyMpoBaTb UAEWU, MOHATUA, rMNoTesbl 06 ob6beKTax u
ABNEHMAX, B TOM 4YMCAe paHee HEeW3BeCTHblX, OCO3HaBaTb AedULUTbl COOCTBEHHbIX 3HaAHUA W
KOMMNETEeHTHOCTeM, NAaHMPOBATb CBOE pPa3BUTME; CNOCOOHOCTbID OCO3HABATb CTPECCOBYHD CUTyaUMIO,
BOCMPUMHUMATb CTPECCOBYHO CUTYyaLMIO KaK Bbl30B, TPEOYHOLWMNI KOHTPMEP, KOPPEKTUPOBATb NPUHMMAEMbIE
peleHns u aencremsa, GopmyanpoBaTb M OLUEHMBATb PUCKU U NoceacTBma, GOpMUPOBATbL OMbIT.

YMCHHUEC SACHO, TOYHO, I'PaMOTHO H3JiIaraTb CBOHW MBICJIIU B YCTHOﬁ U MUCbMEHHOM peuu, IIOHUMATb
CMBICJI TIOCTaBJICHHOM 3aJa4u,
YMCHHUEC PACIIO3HABATD JIOTUYCCKHW HCKOPPCKTHBIC BLICKA3bIBAHMW A, OTIINYATE TUIIOTE3Y OT (l)aKTa;

KpEaTUBHOCTb  MBIIIJICHUS, WHUIIMATUBA, HAaXOAYMWBOCTb, AKTUBHOCTb TMpPU TNPUMEHEHHUE

MaTEeMaTHUYECKUX 3HAaHUM JIJIs1 PEIICHUS] KOHKPETHBIX )KU3HEHHBIX 3a]1ay;

8 MemanpeomMemnHom HanpagIeHuu:

yMEHUue BHUJIETH MaTEMaTUYECKYyl0 3a/ady B KOHCIIEKTEe  TPOOJIEMHOMN

CUTyallUd B OKPY>KaloILIEH KU3HU;

YMEHHE HaxOJWTh B PA3IUYHBIX HCTOYHHKAX WHOOpPMAIMIO, HEOOXOJUMYIO I pelIeHUs

MaTeMaTH4YeCKUX MpoOem;

yMEHHE MOHUMATh U UCTIOIh30BaTh MATEMAaTHYECKHUE CPEICTBA HATIISTHOCTH (Tpad vk, TuarpaMMel,

TaOJIUIIBI, CXEMBI U JIP. );

yYMEHHUE MPUMEHSITh UHIYKTUBHBIC U JEAYKTUBHBIC CIIOCOOBI PaCCy KICHHII;

YMEHUE IIJITAHUPOBAaTh U OCYIUECTBIATH JI€ATEIbHOCTb, HAINpAaBICHHYIO Ha pelIeHHuEe 3a/aad
UCCIIEA0BATENIBCKOIO XapaKkTepa;

8 NPeOMEemHOM HANPAGICHUU:

YyMEHHE TpaMOTHO TPUMEHSATh MAaTEeMaTUYECKYH) CHUMBOJHUKY, WCIOJIb30BaTh Pa3JUYHBIC

MaTEeMaTHYECKHUE S3BIKU;

pa3BUTHUE HAIMIPABJIEHUI O YKCIie, OBJIaJCHUE HABBIKAMU YCTHOTO CUETa;

OBJIQJICHUE OCHOBHBIMHU CIOCOOAaMHU TPEACTABJICHUS M aHalu3a CTAaTUCTUYECKUX JAHHBIX; YMEHHUE

UCIIOJIb30BaTh T€OMETPUUYECKUM S3bIK JJIS OMUCAHMS MPEAMETOB OKPYKAIOIIETO MHpa, Pa3BUTHE

MPOCTPAHCTBEHHBIX TMPEACTABICHUNA H W300pa3UTENbHBIX YMEHU, NPUOOpPETEHNE HABBIKOB

r€OMETPUUYECKUX OCTPOCHUI;

YMEHHE NIPUMEHSTh U3YUYEHHBIE TIOHATHUS, PE3YIbTaThl, METO/bI Il PELICHUS 3a7a4 IPAKTUYECKOTO

XapakTepa U 3aJlay U3 CMEXHbBIX JUCHUIUIUH C UCTIOIb30BaHUEM MPU HEOOXOAUMOCTH CIIPABOYHBIX

MaTepHuaioB, KaJbKyJIsTOPa, KOMIIBIOTEPA.




Konmpons pezynemamoes
KoHTposb ocywiectBnaeTca, B OCHOBHOM, NPU NPOBEeAEHUN 3a4eTa B KOHLLE Kypca, MaTeMaTUYeCcKmx

Urp, MaTemaTUyeCcKux NpasgHUKOB, BbIMOIHEHME U 3aWMTa NPOeKTa. [IpOeKTHble U
nccnenoBatenbCkue pa6OTbI npoBoAaATCA B Te4HEHUME BCETO KypCa, HE MeHee OAHOﬁ B roa.

CopepraHue Tem yuebHOro Kypca

Botuucnenusa(2u)

JlelicTBusA ¢ NEeWCTBUTEIbHBIMU YHCIIAMHU.
Anzedopauueckue svipasrxcenus.(24)
[IpeoOpazoBaHue paMOHAIBHBIX BEIPAKECHUH.
Ypaenenus u nepasencmea.(4u.)

JIuneliHple ypaBHEHUS € OJIHOM IepeMeHHOM.PannonanbHbele ypaBHeHusa.KBagpatHsie
ypaBHeHUd.CucTeMbl ypaBHeHMM. JIuHeliHble HepaBeHCTBa C OAHOM mepeMeHHoW.HepaBeHcTBa
BTOPOM CTEIIEHH C OJHUM HEU3BECTHBIM.METO/1 HHTEPBAJIOB.

TI'pagpuru u ghynxyuu.(4u)

Ob6nacte onpenenenus ¢yakuun.Utenne rpadukoB ¢yukuuit.llpumepsr rpaduueckux
3aBHCHUMOCTEH,0TpaXKaloUNX peaybHble nponecchl.JInnelinas Gynkuus,e€ rpadhuk,reoMeTpruIecKuii
cmblca ko3 uimentoB. Kpanparuunas ¢pynkuus .CreneHHast pyHKIHS.

Cmenens uucna.(2u)

Kopens crenenu n.CBolicTBa KOpHEW CTETICHH.
Ilocneooseamenvrnocmu(2u)

ApudmeTrdeckast U TCOMETPHS ITOCIICIOBATEITLHOCTH
Tpuzonomempuueckue popmynwi.(4 u)

Yrom u ero wMepa .CuHyc , KOCHMHYC, TaHT€HC M KOTaHreHC yria.OCHOBHbIE
TPUTOHOMETpHYECKHE (HOPMYITHIL.

T'eomempuueckue guzypol u ux ceoticmea.(6u)

TpeyronbHUKM M HX BH[BL,CBOMCTBA.UETBIPEXYTONBHUKH,UX BUJbI,cBOKcTBA. I lTomann
¢uryp.Bexroprsr.Meron koopaunat.lnuHa okpyxuoctu. Ilnomans kpyra.

Ilpaxmuko -opuenmuposeannsie 3aoauu.(8u)

Pemenue TekcToBbix 3anau.lIpukiianasie 3agaun reomerpun.lIpeacraBnenre 1aHHBIX B BUIE
Tabnul, quarpamm,rpadukoB.BeposTHocTh. PenieHne koMOMHATOPHBIX 3a/1a4.:epedop BapUaHTOB.
Pemenrie KOMOMHATOPHBIX 3a/1a4 :MPABUIIO YMHOKEHUSI.






Pabouas nporpamma BHEYpPOU4HOMN AeATEeNIbHOCTH
«UccnepoBaTenbCcKan fAeATeNIbHOCTb . »

11 knacc



MoAacHUTenbHan 3anUcKa

Pabouyasa nporpamma no maTemaTtuke no noarotoBke K EMD 11 Knacca coctaBneHa Ha ocHoBe denepasibHOro
rocygapcTBeHHoro obuweobpasoBaTenbHOro CTaHAgapTa cpegHero (nonHoro) obuwero obpasoBaHMA Ha 6asoBom
YPOBHE.

Kypc no3BOAWT LWKO/AbHMKAM CUCTEMATU3NPOBATb, PACIMPUTb W YKPEnuTb 3HaHWA. [loAroToBuTbCA ANA
OanbHENLLEero U3ydeHUa Tem, HaAyyuTbCs pellatb pasHoobpasHblie 3aJauykn Pas/IMYHOM CAOXKHOCTM, CnocobCTBYyeT
BblpaboTKe M 3aKpenseHMto HaBblKoB PaboTbl HA KomnbloTepe. penogaBaHne Kypca CTPOUTCA KaK MOBTOPEHME,
npeaycMoTPeHHOEe MNPOrpammoiN OCHOBHOro obuiero obpasoBaHuAa. [loBTopeHMe peanusyetcs B Buae o063o0pa
TEOPETMYECKUX BOMPOCOB MO TEME M peLleHne 33434 B BUAE TeCTOB € BbIbopom oTBeTa. YraybneHue peannsyetcs Ha
6ase obyyeHMAa mMeToAam M NpUMemMam pPeLleHMA MaTeMaTUYECKUX 3a4ad, TPebyloWmMX NPpUMEHEHNS NIOTMYECKON U
onepaunmoHHOM KybTypbl, Pa3BUBaOLLMX HAYYHO-TEOPETUYECKOE U aITOPUTMUYECKOE MblliieHKe yyalmxca. Ocoboe
BHMMaHME 3aHMMAlOT 3afaun, Tpebylouwme NPUMEHEHUS Yy4YalWMMMUCA 3HaHMA B HE3HAKOMOM (HecTaHAApTHOM
CcUTyaummn).

Lenu Kypca: oboblieHne U cuctematmsaumsa, paclumpeHue u yraybneHve 3HaHMIA NO M3yYaembiM TEMaMm;
npuobpeTteHMe NPaAKTUYECKMX HABbLIKOB BbINOJHEHUA 3aJaHUli, MOBbIWIEHWE MaTEMATMYECKON MOAroTOBKU
LWKO/NIbHMKOB.

3adayu Kypca:

BOOPY’KUTh YUAIIUXCS CUCTEMOM 3HAHMIA TT0 PEIICHUI0 YPaBHEHHIA;

c(hopMUPOBATH HABBIKY IPUMEHEHHSI JAaHHBIX 3HAHWH TPU PElIeHNH Pa3HOOOpa3HBIX 3a/1a4 Pa3INdHON CI0KHOCTH,
MTOATOTOBUTh YYAIIIMXCS K UTOTOBOM aTTectanuu B popme EI'D;

(hopMHpOBaTH HABBIKH CAMOCTOSITEIIHHON paOOTHI;

(hopMHpOBaTH HABBIKKA PAOOTHI CO CIIPABOYHOU JIMTEPATYPOIL;

q)OpMI/IpOBaTL YMCHHS U HABBIKU HCCHGHOB&TeHLCKOﬁ JACATCIIBHOCTHU,
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CIOCOOCTBOBATh Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIIUICHUS YUaIIuXCs;
Mporpamma paccumtaHa Ha 34 yaca, 1 yac B Hegento.
CopeprkaHune Kypca COCTOMUT M3 LIeCTU pas3fenos.
B npouecce usyyeHua OaHHOrO Kypca MpeanosiaraeTca MCNo/sb30BaHME Pas/IMYyHbIX MEeTOAOB aKTMBM3aLUMU

No3HaBaTe/IbHOM 0eATe/IbHOCTU WKONbHUKOB. A TaKKe Pa3TNYHbIX d)OpN\ opraHunsaunnm nx CaMOoCTOATENbHOM pa6OTbI.

JluyHocmHbIe, MemanpedmemHsbie u npedmMemHble pe3ybmambl yCeoeHUs1 Kypca

B HanpaesieHuu TU4HOCMHO20 pa3sumusi:

- YyMEeHUe ICHO, TOYHO, FPaMOTHO U3naraTb CBOU MbICIIV B YCTHOW W NUCbMEHHOI peyn,

NOHUMaTb CMbICI NOCTaBMNEHHON 3aA4a4u, BbICTPaMBaTh apryMeHTaLmio, NPpUBOAUTL NMPUMEPbI U KOHTPNPUMEDSI;

- KPUTUYHOCTb MbILLMEHUS!, YMEHWUE pacrno3HaBaTh NOrMYeCckU HEKOPPEKTHbIE BbiCKa3biBaHWS, OTIMYaTh rMNoTesy oT gakTa;

- NpefiCTaBNEHNE O MaTeEMaTUYECKO HayKe Kak O cdhepe YenoBeveckon AesTeNbHOCTH, ee aTanax, 3HauMOCTV ANs pa3BUTUA LMBUNU3aLnK;

- KPEATMBHOCTb MbILUMEHUS, MHULMATUBA, HAXOAYMBOCTb, aKTUBHOCTb NPU PELLEHUU MAaTEMATUYECKUX 3aaay;

- YMEHUE KOHTPONMMPOBaTbL MPOLIECC W Pe3ynbTaT y4eBHON MaTEMaTUYECKOW AEATENBHOCTY;

- CNOCOGHOCTL K 3MOLIMOHANBbHOMY BOCTIPUSTUIO MaTeMaTU4eCcknx 0GbeKTOB, 3aAay, PELUEHI, PacCyXaAeHuA.
B MemanpedmemHOM HanpaesieHuu:

- YMeHUe BUAETb MaTeMaTUyeckyto 3a4ady B KOHTEKCTE NPOBNEMHON CUTyaLmMu B APYTUX AUCLMNANHAX, B OKPYXKaIOLLLEN KU3HW;

- YMEHWe HaxoAuTb B PasnuyHbIX UCTOYHMUKAX MHPOPMaLMIO, HEOBXOAUMYIO AN PEeLEHUst MaTeMaTUYECKUX NPoGneM, U NPeACTaBNsATL ee B MOHATHOW dopme;
NPUHUMATb peLeHne B YCIIOBUSX HEMOSTHON U U3BLITOYHON, TOUHOW 1 BEPOSITHOCTHOM MHPOPMaLINK;



- YMEHWe MOHWMaTb M WCMONb30BaTb MaTeMaTUyeckue CpeacTBa HarnsgHOCTM (rpadovku, Auvarpammbl, Tabnuubl, CXeMbl U Ap.) ONS WNCTpauuu,
MHTepnpeTauum, aprymeHTauum;

- MNOHMMaHUWe CyLLHOCTW anropuUTMUYECKUX NpeanucaHnin U yMeHne 4EeNCTBOBATL B COOTBETCTBUM C NPEASIOKEHHbIM anropuTMoM;

- YMEHWE CaMOCTOATENBHO CTABUTb Lienu, BbioupaTh ¥ co3haBaTb anropuTMbl AN peLleHns y4eBGHbIX MaTemMaTuyeckmx npobnem;

- NepBoOHavanbHble NpeacTaBneHnst 06 naesix U 0 MeToaax MaTemMaTuku Kak 06 yHMBEpCarnbHOM si3blKe HaYKu Y TEXHWKM, O CPeCTBE MOAENNPOBAHWS SBNEHUI 1
npoLeccoB.
B npedMemHoM HanpaeJsieHuu: NnpeaMeTHbIM pe3ynbTaToM U3yYeHusi Kypca siBNsieTcsl ChopMUPOBAHHOCTb CIEAYHLWMX YMEHWNA:

MpeameTHas obnacTb «ApudmeTnka»

- BblpaxaTb YMCIa B 3KBMUBANEHTHbIX (hopMax, Bblbvpasi Hanbonee NoaxoasLLyto, B 3aBUCMMOCTU OT KOHKPETHOW cuTyauuu;

- BbIMOMHATL apuMeTUYECKME AENCTBUSA C paLMOHarbHBIMK YCNaMU, HAXOAWTb 3HAUYEHUS YNCTIOBbIX BbIPAXKEHUI;

- peluaTb YCrNoXHEeHHbIe TEKCTOBbIE 3a[jauu, BKIoYas 3a4auu, CBA3aHHbIE C OTHOLLUEHWEM U MPOMOPLMOHANBHOCTLIO BENUYMH, C APO6SMY 1 MPOLEeHTaMu.

Ucnonb3zoeamb npuobpemeHHble 3HaHUS U YMeHUs1 8 npakmuyeckol dessmesibHOCMU U noecedHeaHOoU KU3HU Ons:

- YCTHOW NPUKUAKM U OLIEHKM pe3yrnbTaTa BblYMCMEHWI, MPOBEPKM pe3ynbTaTa BbIUUCIIEHWS C UCMONb30BAHNEM Pa3fNYHbIX MPUEMOB;

- MIHTepnpeTauun pe3ynbTaToB peLleHusi 3afjay C YYETOM OrpaHUYeHUN, CBA3AHHbIX C peanbHbIMU CBOWCTBaMi paccCMaTpuBaeMbIX NMPOLLECCOB U SIBMEHUIA.

MpeameTHas obnacTb «Anrebpa»

- COCTaBnsATb GyKBEHHbIE BbIPaXeHWst U (hOPMyIibl MO YCIOBUSM 3afay, OCYLUECTBISTb B BbIPAXEHUAX U (DOPMynax YNUCIOBble MOACTAHOBKM U BbIMOMHATH
COOTBETCTBYHOLLME BbIYUCIIEHUS, OCYLLECTBNSATH NOACTAHOBKY OAHOIO BbIPAXEHUS B AAPYroe; BbipaxaTb U3 opMyn OHY NepeMeHHY0 Yepes ocTanbHbIe;

- BbINOSIHATb OCHOBHble AEWCTBUSI CO CTEMEHsIMM C HaTyparnbHbIM NokasaTenem, C MHOrouYrfieHamu; BbINOMHATb TOXAECTBEHHblE NpeobpasoBaHusi LiEnbIX
BbIPaXXeHMWA; TPUrOHOMETPUYECKMX, NOrapuPMUIECKUX BblPaXKEHUI, BbINOMNHATL Pa3noXeHne MHOTOYNEHOB Ha MHOXUTENY;

- pelaTtb NPoCTENLLINE YpaBHEHUS| U HEPABEHCTBa;

- pellaTtb TEKCTOBble 3aaayn anrebpanyeckuM MeToAOM, MHTEPNPETUPOBaTb MOMYYeHHbIW pe3ynbTaT, NPOBOAUTL OTOOP peLleHuit, ncxoast n3 popmynMpoBKU
3agauv;

- HAXOAUTb 3HaveHne PyHKLMK, 3a4aHHON (OPMYON;

- NOHMMaTb 1 UCMONb30BaTh (PYHKLMOHAMbHbIE NOHATUS U 53bIK (TEPMUHbBI, CUMBONUYeckue 0603HaveHus);

- NPOBOAUTL UccneaoBaHne MyHKLUMI C ONOPO Ha NPOU3BOAHYIO.

Hcnonb3oeamb npuobpemeHHbie 3HaHUs1 U yMeHUs1 8 npakmu4veckoli 0essmesibHOCMU U noecedHe8HOU XU3HU Onsi:

- BbIMOMHEHWSI pacyeToB No (opmMynam, COCTaBneHust hopMyrn, BblpaxatoLux 3aBUCUMOCTU MexXy peanbHbIMV BenMuvHamMu;

- MOAENUPOBaHUS NPaKTUYECKMX CUTYaLUIA U UCCreoBaHUA NOCTPOEHHbIX MOAENEN C UCNONb30oBaHWEM annapata anreépbl;

- ONUCaHUs 3aBUCUMOCTEN Mexay OU3NYEeCKMU BENMUUYMHAMW COOTBETCTBYHOLWMMU (hOpMynamu Npu UCCNEA0BaHUN HECTIOXKHBIX MPaKTUYECKUX CUTYaLMA.

MNpeameTHasi o6nacTb «dneMeHTbI NOrMKU, KOMGUHaTOPMKU, CTaTUCTUKU U TEOPUUN BEPOATHOCTEN»

- mony4atb NpocTelune CrneacTBMSt U3 U3BECTHBIX UMW paHee NOyYeHHbIX YTBEPXKAEHWI, OLLEHUBATb JIOFMYECKYHO NPaBUbHOCTb PACCyXAEHWI, UCMONb30BaTh
npuMepbl ANs UNCTPaLMKU U KOHTPNPUMEPBI A4S ONPOBEPXKEHUS YTBEPXKAEHUI;

- U3BnekaTb MHOpPMaLMio, NpeAcTaBreHHyto B Tabnuuax, Ha auarpammax, rpadgukax, CocTaBnsaTe Tabnuubl, CTPOUTbL AnarpaMmbl U rpadvku;

- peluaTb KOMGMHaTOPHbIE 3a4a4M Ha HaxoXAeHWe Yncrna 06 bEKTOB UMK KOMBUHaLMK;

- peluaTtb NpakTUYeckme 3a4ayun ¢ NPUMEHEHNEM BEPOSITHOCTHLIX METOAOB.

Ucnonb3oeamb npuobpemeHHbIe 3HaHUS1 U yMEHUs1 8 npakmu4eckol desimesibHOCMU U 1o8CceOHEe8HOU XXU3HU Onsi:

- BbICTPaVBaHUsA apryMeHTaumn npu JokasaTenbcTee v B Anarnore;

- pacrno3HaBaHWs NorMYeckn HEKOPPEKTHBIX PACCyXAEHWN;

- 3anncy MaTemMaTU4ecknX YTBEPXKAEHUN;

- peLleHust NpakTUYecknx 3aay B NoBCeAHEBHOMN U NPoeCCUOHanbHON AEATENBHOCTU C UCMOMb30BaHWEM AENCTBUIA C YMCnamu, NPOLIEHTOB, ANVH, NroLwagen,
06bemMoB, BpEMEHU, CKOPOCTH;

- pelueHnst y4eBHbIX U NpaKkTUYeckux 3agad, TpebytoLnmx cucTemaTyeckoro nepebopa BapuaHToB.

Copep)kaHue Tem yuebHOro Kypca

1. PewleHne 3a4a4 Ha BePOATHOCTb. (44).

1. Knaccuyeckasa BepOATHOCTbL .
2. CnorkHas BepOATHOCTb.

2. BbipaxkeHua n npeobpasoBaHus (44).

1. CTeneHun 1 KOpHMU.
2. TpuroHomeTpuyecKne BbiparKeHus.
3. Norapudmnyeckune n NoKasaTesibHbIe BblPArKEHUS.

3. OyHKLUMOHaNbHble NMHUK (4 Y).

1. YeTHOCTb M HeYyeTHOCTb GYHKUUK. [leproanyHOCTb QYHKLNK.



MpounsBoaHas GyHKUMSA. TeomeTpUYeCKNin N GpU3NYECKMIA CMbICT NPOU3BOAHOMN.
2. Hanbonblee n HaMmeHbLlee 3HaYeHne GyHKUUU. MOHOTOHHOCTb GYHKLMUM, SKCTPEMYMBI.

4. YpaBHeHUA 1 HepaBeHCTBa. CucTemMbl ypaBHeHW (12 u).

TpUroHoMeTpuYecKkme ypaBHeHus.
MoKasaTenbHble ypaBHEHUS.
JNlorapuommyeckne ypaBHeHUs.
MppaunoHanbHble ypaBHEHUS.
KomMBWHMpPOBaHHbIE ypaBHEHMUS.

CucTemMbl ypaBHEHMIA.

N vk~ wWw N oPE

HectaHgapTHble mMeToAbl pelleHuA ypaBHeHW (Mcnonb3oBaHMe obnacTeit cyuwlecTBoBaHUA GYHKLUUNA,
MCMNO/Ib30BaHWE HEOTPULLATENIbHOCTU QYHKLMIA, UCNO/Ib30BaHUE OrpaHUYeHHOCTU GYHKUMI, UCNONb30BaHNE
CBOWCTB CMHYCa W KOCMHYCA, UCNOJIb30BaHWE NPON3BOLHONM).

8. Jlorapudpmmnyeckmne 1 nokasaTesibHble HEpPaBEHCTBa.

5. 3agaHua ¢ napameTpom (3 u).

1. YpaBHeHuA ¢ napameTpamu.

2. HepaBeHcTBa C napameTpamm.

3. CuctemMbl ypaBHEHUI C MapameTpom.
4. 3apauv C yCOBUAMM.

6. leomeTpus (7 u).

1. PeweHne nnaHUMETPUYECKMX 3adad no Temam: “TpeyronbHuk”, “lMapannenorpamm. Keagpat”,
“Tpaneuuns”, “OKpy*KHOCTL".

2. PelleHMe cTepeomMeTpUYECKMX 3ada4y no Temam: “Mupamuga”, “Mpusma n napannenenunes”’, “KoHyc u

i

umMnmHap”, “KombuHauma ten”.



KaneHpapHo-TemaTuyeckoe naaHuposaHue

Kon-Bo [ata
4acoB nposeaeHun
Neo Tema ypoKa
MnaH dakT
PelweHne 3apa4 Ha BEpPOATHOCTb. 4
2 05.09
1-2 Knaccuyeckasa BepoATHOCTD .
12.09
2 19.09
3-4 CnoxHaa BepOATHOCTb
26.09
Bbipa)keHuA n npeobpasoBaHusn 4
5 CreneHu 1 KopHH 1 03.10
6 TpuroHomeTpuryecKme BbipaxKeHus. 1 10.10
2 17.10
7-8 JNorapndmmyeckune 1 nokasaTesibHbIE BblpaXKeHUA.
24.10
@ 4
YHKLMOHA/IbHbIE JINHUMU
MpounssogHaA bYHKUMA. FeomeTpuryeckmi ni?2 11.11
9-10
dU3NYECKUIA CMbICA NPOU3BOAHON.
Hanbonbluee U HaumeHbliee 3HayeHue OGyHKUUK. | 2 21.11
11-12
MOHOTOHHOCTb QYHKLNK, SKCTPEMYMBI.
YpaBHeHUA U HepaBeHCTBa. CUcTemMbl ypaBHEHUIA 12
13 TpuroHomeTpuyeckme ypaBHeHuA. 1 26.12
14 lNoKa3aTesibHble ypaBHeHUA. 1 03.01
15 JNorapudmmnyeckne ypaBHeHMUs. 1 16.01
16 UppaumoHanbHble ypaBHEHUA. 1 23.01
2 30.01
17-18 KombunHMpoBaHHbIe ypaBHEHMUA.
06.02
19-20 Cuctembl ypaBHEHMIA. 2 13.02




20.02

HectaHpapTHble  meToAbl  peleHua  YpaBHEHUM 27.02
(ncnonb3soBaHMe obnacTeit CylLecTBOBaHMA QYHKLMINA,
05.03
MCMNONb30BaHMeE HeoTpULATENBHOCTH bYHKUMI,
21-22
ncnonb3oBaHue OrpaHNYeHHOCTH bYHKLMM,
MCMO/Ib30BaHME  CBOWCTB CMHYCa M KOCMHYC3,
MCNONb30BaHME NPON3BOAHOM).
12.03
23-24 JNorapndmmyeckune 1 nokasaTesibHble HEPABEHCTBA
19.03
3apaHua c napameTpom
25 YpaBHEHUA C NapameTpamu. 02.04
09.04
26 HepaBeHCTBa C NapameTpamu.
27 Crctembl ypaBHEHUI C NapaMeTpPOM. 16.04
Feometpua
PeweHne nnaHuUmeTpuyecknx 3aday nNo Temam: 23.04
28-30 «BekTopbl»  “TpeyronbHuk”,  “lMapannenorpamm.
30.04
KBagpat”, “Tpaneuma”, “OKpyKHOCTL”.
PeweHne cTepeomeTpuyeckux 3agay no Temam: 07.05
31-33 “Mupamnga”, “Mpusma n napannenenunes”, “KoHyc n
14.05
umMamHgp”, “KombuHauma ten”.
34 UTorosoe 3agaHue 21.05
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MNOACHUTEJIBHASA 3AIIMCKA

[IpriopuTeTHBIMH LIETAMH 00YyYEHUsI MaTEMATUKE B 5—06 Kiaccax sIBJISIIOTCS
- IPOJIOJKEHNE (POPMUPOBAHMSI OCHOBHBIX MATEMATHYECKUX MOHATUH (YUCTIO,
BEJIMYMHA, reoMeTpudeckas ¢purypa), 00ecreqyuBaroInX MPeeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMsl O0YyYAIOIIMXCS;
- pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroumxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHM, UHTEpECa K U3YUEHUIO
MaTeMaTUKH;
- oABeICHUE O0YUaIOIIUXCS HA JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMAaTUKHU U OKPYKaIOUIEro MUpa;
- (popmupoBaHne PyHKIIMOHATBHON MAaTEMATUYECKON TPaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaLIUAX,
NPUMEHSITh OCBOCHHBIE YMEHHUSI JIJIsl PEIICHUS] MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
UHTEPIPETUPOBATH MOJTYyUYEHHBIE PE3YJIbTAThI U OLIEHUBATH UX HA COOTBETCTBUE
PAKTUYECKON CUTYaIIUH.

OcCHOBHBIE TUHUU COJIEPKAHUS Kypca MaTeMaTHKU B 5—6 Kiaccax —
apumeTHiecKas 1 TeOMeTpruIecKasi, KOTOpbIe pa3BUBAIOTCS MapalieNibHO,
KaXk71asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OHAKO, HE HE3aBUCUMO OJHA OT
JIpYroi, a B TECCHOM KOHTAKTE M B3aUMOJIEHCTBUU. Takke B Kypce MaTeMaTHUKU
IIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMUCATENbHON CTATUCTUKHU.

Nzyuenne apudmeTrueckoro Mareprana HAYMHAETCS CO CUCTEMATU3ALUU U
Pa3BUTHUA 3HAHUW O HATYPAJIbHBIX YUCIAX, OJYYEHHBIX HA YPOBHE Ha4aJIbHOIO
oOmrero oopazoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIIBHOW TEXHUKU
1 GOpMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COUETAETCS C PA3BUTHEM
BBIUHCITUTEIBHON KYJIBTYpbI, B YaCTHOCTHU C OOYUYE€HHUEM MPOCTEUIIUM MpUEMam
IPUKUJIKK U OLIEHKH PE3yJIbTaTOB BhIUMCICHUN. M3yueHne HaTypaabHbIX YHCEI
IPOJIOJKAETCS B 6 KllacCe 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUAMHU TEOPUU
JIETUMOCTH.

Hauano n3ydeHuss 0ObIKHOBEHHBIX M JICCATUYHBIX JPoOEi OTHECEHO K 5 Kiaccy.
OT0 mepBbIN ATAl B OCBOCHUH JPOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UJACSIMH, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
ApoOeii B MOJIHOM 00bEME MPELIECTBYET U3yUEHUIO AECATUYHBIX Ipo0eH, uTo
1eJIECO00Pa3HO € TOYKHU 3PEHUSI IOTUKU U3JI0KEHUS YUCIIOBON JIMHUH, KOTJa
npaBuiia IEUCTBUMN C AECATUYHBIMU APOOSIMU MOXKHO 0OOCHOBATh yiKe
M3BECTHBIMU aJITOPUTMAMU BBIMIOJIHEHUS JEHCTBUM ¢ OOBIKHOBEHHBIMU JAPOOSIMHU.
3HaKOMCTBO C JECATUYHBIMH IPOOSIMHU PaCIIMPUT BOZMOXKHOCTH AJIsi MOHUMAaHUS
00y4aroUMMHCS MPUKIAAHOTO IPUMEHEHHUS] HOBOW 3allMCH NPU U3YUYEHUHU APYTUX
IIPEIMETOB U ITPU NPAKTUUYECKOM Hcnoab30BaHuu. K 6 Kitaccy oTHeCEH BTOpo
3Tal B U3y4EHHUH PpOOEH, I/ie MPOUCXOIUT COBEPILICHCTBOBAHUE HABBIKOB
CpaBHEHUs U peoOpa3zoBaHus 1poOeii, OCBOCHHE HOBBIX BBIYUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIYMCIICHUI, B TOM YUCIIE 3HAUECHHI
BBIPAKEHU, COAEPKAUIUX U OOBIKHOBEHHbIE, U JECSITUYHBIE IPOOH, YCTAHOBIICHHUE



CBSI3€l MEX]ly HUMHU, PACCMOTPEHUE MPUEMOB pellieHHs 3a/1ad Ha qpoou. B Hauane
6 Kacca IPOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLIEHTA.

Oco0eHHOCTBIO U3YUYECHUS TTOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET SIBIISACTCS
TO, YTO OHM TaK>K€ MOT'YT paCCMaTPUBATHCS B HECKOJIBKO ATanoB. B 6 kiacce B
Haualie u3ydeHus TeMbl «[10J10)KuTEeNbHBIE U OTPULIATEIBHBIE YUCIIa» BBIACIACTCS
noarema «llenpie uncna», B paMKax KOTOPO 3HAKOMCTBO C OTPULIATEIIbHBIMU
YUCIIAMU U JEUCTBUAMU C MOJOKUTEIbHBIMU U OTPULIATEIILHBIMU YUCIaMHU
MPOUCXOAUT HA OCHOBE COJEPKATEIBHOrO MOJAX0/4a. ITO MO3BOJSET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH 00YyUaIOIMIMNXCS MPAKTUYECKU CO BCEMU OCHOBHBIMHU
MOHATHUSIMH TEMBI, B TOM YHCJIE U C TPABUJIAMH 3HAKOB MPU BBITIOJTHEHUH
apudMeTHIEeCKUX JAehCcTBUM. M3ydeHue palnoHaabHbIX YUCET Ha ITOM HE
3aKOHYMTCS, a OyIeT MPOJ0JHDKEHO B Kypce alnreOpsl 7 Kiacca.

[Tpu 0OydyeHuu perieHno TeKCTOBBIX 3a/1au B 6 KJIacce HUCIOJIb3YIOTCS
apudmMeTrueckue npuémsl perieHust. [Ipu oTpaboTke BEIYUCIUTEIBLHBIX HABBIKOB B
6 KJacce paccMaTpUBAIOTCS TEKCTOBBIC 3a/1a4M CJIEIYIOMINX BU/IOB: 3a/1a4M Ha
JIBIDKCHHE, HA YaCTH, HAa TIOKYTKU, Ha pa0OTy U MPOU3BOUTEIILHOCTD, HA
MPOIICHTHI, HA OTHOIIEHUS U npornopiru. OO0yJaroniuecs 3HaKOMSITCS ¢ TPUEMaMu
penieHus 3a1a4 nepedopomM BO3MOXKHBIX BAPUAHTOB, y4aTcsi paboTaTth ¢
uH(dOopMalren, mpeacTaBieHHON B hopMe TabIUIl UK TUarpamMM.

B nporpamme yaeOHoro kypca «MatemaTrkay nperycMOTpeHO (OpMUPOBaHUE
IPOIEEBTUYECKUX aNredpandecKkux mpeacTaBiennil. bykBa kak cumMBoI
HEKOTOPOTr0 YKCJIa B 3aBUCUMOCTH OT MaTEMAaTUYECKOTO KOHTEKCTAa BBOAUTCS
NOCTENEHHO. byKBEHHAasi CAMBOJIMKA IIMPOKO MCIOJIb3YETCS MPEKIE BCETO IS
3aMmucH OOIIMX YTBEPXKIACHUHN U MpeIoKEeHUN, (POPMYJI, B YaCTHOCTH JIJIst
BBIYHCIICHUSI TEOMETPUYECKUX BEJINUMH, B KAUYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yue6HOro Kypca «MaTemaTuKay IpeIcTaBieHa HaTJIsIHas
reOMEeTpHsl, HAIIPaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIIICHHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUSI, U300PA3UTENbHBIX YMEHUN. JTO BaXKHBIN ATAIl
B M3yYEHHUH I'€OMETPUHU, KOTOPBI OCYHIECTBIISIETCS HA HATJISAHO-ITPAKTHYECKOM
ypOBHE, OTMPAETCS HA HATJIAIHO-00pa3HOE MBIIIJIEHUE oOyJaromuxcs. bonbimas
POJIb OTBOJAUTCS TPAKTUYECKOMN AEATENBHOCTHU, OIBITY, SKCIIEPUMEHTY,
MojaenupoBaHuio. O0yuaromuecs 3HAKOMSTCS ¢ TEOMETPUIECKUMHU (pUrypamMu Ha
MJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUIINMU KOHPUTYpAIHSIMU, y4aTCs
M300pakaTh X HA HEIMHOBAHHOM W KJIETYATON OyMmare, pacCMaTpUBalOT HX
MIPOCTEUIIINE CBOKWCTBA. B mpouiecce n3yuyeHus: HarisIHOM T€OMETPUH 3HAHUS,
MOJIYYCHHBIE 00YJaIONUMUCS HAa YPOBHE HAYaIBHOTO 00IIIeT0 00pa3oBaHus,
CHUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 6 KJIacCe€ M3y4aeTCsl UHTETPUPOBAHHBIN TPEAMET
«MatemaTtukay, KOTOpbIM BKJIIOUAET apu(pMEeTHYECKHUl MaTeprai U HarJIaIHYIO
TE€OMETPHIO, a TAKXKE MPOIEEBTUYCCKIAE CBEICHUS U3 aNreOphl, 2IEMEHTHI JIOTHKH
Y HavaJla OmMcaTeNIbHON CTaTUCTUKU. Ha n3yuenue yueOHOTO Kypca
«MatemaTtuka» oTBoauTcs B 6 kitacce — 170 gacoB (5 4acoB B HEACIIO).



COAEPKAHUE OBYYEHUSA
HartypaabHublie yucia

ApudmMeTndeckue NeMCTBUS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMU YUCIAMU.
YucrioBble BbIpaXXeHUs, NOPAIOK JEHCTBUM, UCIIOJIb30BAHHE CKOOOK.
Hcnonp3oBaHue MpU BBIYUCIEHUAX IEPEMECTUTEIIBHOTO U COUYETATEIIBHOTO
CBOMCTB CJIOKEHUS U YMHOKEHHUSI, pACTPEIEIUTEIBHOIO CBOMCTBA YMHOXKEHHS.
OkpyriieHre HaTypaJIbHBIX YHUCEL.

JlenuTenu v KpaTHbIC YKclia, HAMOOIBITUN OOIINIA 1eTUTENh U HAaUMEHbBIIIEe
oOuree kpaTHoe. [lenuMocTh CyMMBbI U MTpou3BeeHus. JleneHne ¢ OCTaTKOM.
podu

OO6bIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO JIPOOU, COKpaIlleHUE APOOeH.
CpaBHeHue U ynopsijounBanue ipo0eii. Pemenue 3aay Ha HaX0XKJI€HUE YaCTH OT
LIEJIOTO U LEJIOTO MO ero yacTH. J{poOHoe Yncio Kak pe3ysbTatr JeIeHus.
[IpencraBnenue necATUYHOM IPOOU B BUJIE OOBIKHOBEHHOM IPOOH M BO3ZMOXKHOCTD
IpeACTaBICHUs OOBIKHOBEHHOM ApOOU B BHJIEC NECATUUHON. [lecsTuunbie 1podu u
MeTpuYecKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIOBBIC BRIPAXKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSMHU.

OtHourenue. Jlenenue B JaHHOM OTHOIIEHUH. Maciutal, mponopIus.
[IpuMmeHeHne nponopuuii Npu pelieHUur 3a1a4.

[TonsTue nponeHTa. BoruncieHue npoueHTa OT BEIUYUHBI U BEJTUUUHBI 110 €€
IPOLEHTY. BripaxeHue npoueHToB AeCATUUHBIMU Apo0siMu. Pemenue 3anay Ha
IIPOLIEHTHI. BrIpakeHMEe OTHOLICHUS BEJIMYMH B IIPOLICHTAX.

I[HosoxkuTEIBbHBIE U OTPULATEIbHbIC YHUCIA

[TonoxurenbHble U OTpULATENbHBIE uncia. Llenbie yncma. Monyne yucia,
reoMeTpuiecKas MHTepIpeTanus Moy yucia. M3o0paxeHue uncesn Ha
KOOpAWHATHOM mpsiMoit. HuciioBbie mpoMeKyTkU. CpaBHEHHUE YUCEI.
Apudmernyeckue TeHCTBUS C MOJOKUTEIHHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssmoyronpHas cucrema KOOpAUHAT Ha IUIOCKOCTU. KoopauHaTel TOUkH Ha
TUIOCKOCTH, abciucca u opaunara. [loctpoenue Touek u Gpuryp Ha KOOpJIUHATHON
IJIOCKOCTH.

BykBeHHbIE BBIpAKeHU

[Tpumenenmne OyKB IJis 3aMUCH MAaTEMAaTHYECKUX BBIPAKCHHUHN U MPEIOKECHUH.
CaoticTBa apudmMeTnuecKux AeiCcTBUA. bykBeHHBIC BRIPDAKCHHS M UUCTIOBBIC
IMOJCTaHOBKHU. byKBEHHBIE PAaBEHCTBA, HAXOXKIECHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyiibl, GOpMyITBI IEPUMETPA U TIJIOMIATU TPSIMOYTOIBHUKA, KBaApaTa, 00bEMa
napasuiesienuneaa u Kyoa.

Pelenne TeKCTOBBIX 337124

Pemenune TekCTOBBIX 3a/1a4 apuPMETHIECKUM CITOCOO0OM. Perienne mormaeckmnx
3amau. Pemenne 3a1a4 mepeboOpoM BCceX BOSMOKHBIX BAPUAHTOB.

Pemenune 3anay, cogepkanyx 3aBUCUMOCTH, CBSA3bIBAOIINX BEJIMUYUHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOThl. ENMHUIIBI U3MEPEHHUSI: MACCHI,
CTOMMOCTH, PACCTOSIHHSI, BPEMEHU, CKOPOCTH. CBA3b MEXY €AUHULIAMU
W3MEPEHUS KaXJ0N BEIIMUYNHBI.



Pemenune 3ana4, CBSI3aHHBIX C OTHOLIEHUEM, TPONOPLIMOHATBHOCTHIO BEJIUYHH,
MPOIICHTaMU;, PEIlIEHHE OCHOBHBIX 3aJ1a4 Ha poOU U MPOIEHTHI.

OrneHka U IPUKKUJIKA, OKpyTieHue pesyibrara. CocTaBieHUuE OYKBEHHBIX
BBIP@)XEHUH 110 YCIOBUIO 3aa4U.

[IpencraBnenue TaHHBIX C TOMOIIBIO TAOIUI U quarpamm. Cton04aTsie
IUarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEHHE KPYTOBBIX AUArpamMM.

Harusanas reomerpust

Harnsgueie npeactaBieHus o purypax Ha miIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
Jy4, YroJ, JIoOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3anmHoe pacnosioxkeHne AByX NpsIMbIX HA MJIOCKOCTH, MapaJlieNIbHbIE TIPSMBbIE,
NEepIEeHANKYISPHbIC psiMbIe. I3MepeHune pacCTOsTHUN: MEKy ABYMSI TOYKAMH, OT
TOYKH JI0 MPSIMOM, JIJIMHA MaplIpyTa Ha KBaJpaTHOM CETKE.

N3Mepenne u nocTpoeHHe yrioB ¢ MOMOUIBIO TpaHCTIOPTUPA. Bubl
TPEYTrOJbHUKOB: OCTPOYTOJIbHBIN, TPAMOYTOJIBHBIN, TYIIOYTOJbHBIM,
paBHOOEIPEHHBIN, pABHOCTOPOHHUM. UETHIPEXYTOMBHUK, TTPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsSIMOYTobHUK, KBAJIpaT: UCIIOJI30BAHUE CBOMCTB CTOPOH,
yI0B, quaro”aneil. M3o0paxxeHue reoMeTpruieckux GUryp Ha HEJIMHOBAHHOMN
OyMare ¢ UCTIOJIb30BAaHUEM ITUPKYJIS, IMHEHKU, YTOJbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kieT4yaToi Oymare.

[lepumeTp MHOTOYTONBHUKA. [loHSTHE TIIOMAAN QUTYPBI, AUHUIBI U3MEPEHHUS
wiomaau. [Ipubnmkénnoe naMepenue mwiomaau Guryp, B TOM YUCIIE Ha
KBajipaTHOM ceTke. [Ipubmmk€HHOE U3MepeHne JIIMHBI OKPY>KHOCTH, TUIOIIAIN
Kpyra.

CummMmeTpusi: HeHTpajbHasl, OCeBas U 3€pKajlbHasi CHMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsnseie npencraBieHus: 0 MPOCTPAHCTBEHHBIX (UTypax: MapaliiesieuIie],
KyO, mpu3Ma, MUpaMuIa, KOHyC, MIIUHP, map u chepa. M3o0paxenue
POCTpPaHCTBEHHBIX puryp. [Ipumeps! pazBEPTOK MHOTOTPAaHHUKOB, IIHJIUHIPA U
koHyca. Co3ganue Mojiesiel IpOCTPAHCTBEHHBIX (uUryp (13 Oymaru, IpoOBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTepUasoB).

[TonsiTe 00BEMa, eMHUITBI H3MepeHUs 00bEMa. OOBEM MPSIMOYTOJIBHOTO
napajienenunena, Kyoa.
IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JInuHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO Kypca
«MaremaTuKa» XapakTepU3yHTCS:

1) naTpuoTHYecKOe BOCIIMTAHME: NIPOSBICHUEM HHTEPECA K IPOLLIOMY U
HACTOSIIIEMY POCCUUCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCUMCKUX MaTEMATHUKOB U POCCUMCKON MATEMATHYECKOW IIKOJIBI,
K MCIOJIb30BAHUIO ATUX JIOCTHXKEHHI B APYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHUE: TOTOBHOCTBIO K
BBITIOJIHEHUIO O0A3aHHOCTEN rpa)kaHUHA U PeaInu3alliu €ro mnpas,
MPEACTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX



CTPYKTYp, SABJICHUH, IPOLIEYp TPaXKJAHCKOTO 00111eCTBa (HaIpuMep, BEIOOPHI,
OIPOCHI), TOTOBHOCTHIO K OOCYXAEHHUIO S TUYECKUX MPOOIJIEM, CBSI3aHHBIX C
MPaKTUYECKUM NMPUMEHEHUEM JOCTHKEHU HAYKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AESATEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE: YCTAHOBKOM HA AKTMBHOE yYaCTHE B PEILICHUU
MPaKTUYECKUX 33]]a4 MAaTEMAaTUYECKOW HallPaBIE€HHOCTH, OCO3HAHUEM BaKHOCTH
MaTeMaTU4ecKoro o0pa3oBaHUs Ha MPOTSHKEHUH BCEH KM3HU JJIs YCIEIIHON
po(ecCUOHaTbHOM NESITEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHUAYATbHON TPAEKTOPHUU
00pa30BaHus U KU3HEHHBIX IUIAHOB C YUYETOM JIMUYHBIX MHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME: CIIOCOOHOCTHIO K AMOIIMOHATILHOMY U
ACTETUYECKOMY BOCIPHUATHIO MATEMATUYECKUX OOBEKTOB, 3a/1a4, PEIICHUI,
paccyKJIeHul, yMEHUIO BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) neHHOCTH HAYYHOTI'0 MO3HAHMSA: OPUCHTAIIMEH B JAEATEIBHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS YETIOBEKA, MPUPOABI U 00IECTBA, TOHUMAaHUEM MaTeMaTHUYECKOM HayKH
Kak cepbl YeJIIOBEYECKOM eI TeIbHOCTH, TAMNOB €€ Pa3BUTHS U 3HAUMMOCTHU IS
pPa3BUTHS [IUBUIIM3ALIMHU, OBJIAJICHUEM S3bIKOM MaTEMATHUKU U MAaTEMaTUYECKON
KyJbTYPO KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIINMH HaBbIKAMU
UCCJIeI0BATEIbCKOM eI TEIbHOCTH;

6) pusnueckoe Bocnuranue, GopMupoBaHUE KYJIbTYPbl 310POBbS H
IMOIMOHAJBLHOIO0 (JIATOMOJIYYHsI: TOTOBHOCTHIO PUMEHATh MAaTEMaTHUECKHE
3HAaHMS B MHTEpECcax CBOETO 3/I0POBbs, BEICHHUS 3JJ0POBOT0 00pa3a *KU3HU
(3mopoBoe nuTanue, cOATaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PETYIspHAs
¢dbu3uUecKass akTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKA pedIieKkcru, MpU3HAHUEM
CBOETO TpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYroro YeiaoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME: OPUEHTAIIMEN HA TPUMEHEHNE MAaTEMATHYECKUX
3HAHMM JIJIS1 PEIIeHUs 3a7a4 B 00JIaCTH COXPAHHOCTU OKPY>KAIOIICH CpeIbl,
TUTAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCJIEICTBUM JIJIs
OKpY>Karolllel cpe/ibl, OCO3HAHUEM TTI00AIBLHOIO XapaKTepa dKOJIOIrHUYEeCKUX
mpo0IeM U MyTel UX peIICHMS;

8) apanTanusa K U3MEHAOIUMCH YCIAOBUAM COLUAJIBHON U IPUPOAHOM
CpeAbl: TOTOBHOCTBIO K IEUCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, TOBBIILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AEATENBHOCTD, B TOM YHCIIE
YMEHHE YUUTHCS y APYTHX JIOJIeH, IpruoOpeTaTh B COBMECTHON AESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEO0OXOIMMOCTBIO B (POPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHUCJIC
dbopMynHpOBaTH UJEH, TIOHATHS, TUTIOTE3BI 00 OOBEKTAX U SBICHUSIX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HABATH JMe(HUIIMTH COOCTBEHHBIX 3HAHUN U
KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyalMIO KaK BbI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE
pelieHus u 1eucTBus, GopMynupoBaTh U OIIEHUBATH PUCKU U MOCJIEACTBUS,
GbopMUpPOBATH OTIBIT.



METAINPEIMETHBIE PE3YJIBTATbHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUS

Bba3oBble Joruveckue aeicTBus:

- BBISIBIISATD U XapaKTePHU30BaTh CYIIECTBCHHBIC TPU3HAKA MAaTEMaTHICCKUX
00BEKTOB, TOHATUH, OTHOIICHUH MEXTy TIOHATHIMH, POPMYIUPOBATH
OTIpe/ICIICHHSI TIOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN PU3HAK KIIaCCH(PUKAIINH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

- BOCIIPUHUMATh, (POPMYITUPOBATh U MTPEOOPA30BLIBATH CY)KICHHUS :
YTBEPANTEIbHBIC H OTPUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,
- BBISIBIIAITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTHUBOPCUHS B
dakTax, JTaHHBIX, HAOTIOACHUSAX M YTBEPKICHHIX, TIPEIaraTh KpUTCPUHU JISI
BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTHBOPCUHIA;

- JIeJIaTh BBIBOJIBI C HCIIOIB30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX
WHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHUH TI0 aHAJIOTHH;

- pa30upaTh JI0Ka3aTeIIbCTBA MATEMATHICCKUX YTBEPKACHHUH (TIPSAMBIC U OT
IPOTUBHOTO), IPOBOJAUTH CAMOCTOSATEILHO HECIIOKHBIC JJOKA3aTeIbCTBA
MaTEMaTUYCCKUX (PaKTOB, BEICTPAUBATh ApTYMECHTAIIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;

- BBIOMPATH CIIOCO0 pericHUs y4eOHOM 3a/1auu (CpaBHHBATh HECKOJIIBKO BapUAHTOB
pelIeHMs, BRIOUpaTh HAaKOO0Iee MOIXO AN C Y4ETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

- ICTIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIICKHIA HHCTPYMEHT MTO3HAHUS,
GopMyTHUpOBaTH BOMPOCH!, PUKCHUPYIOIIUE TPOTHBOPEUHE, IPOOIEeMy,
CaMOCTOSITETTFHO YCTaHABIMBATH UCKOMOE U JaHHOE, (OPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHECHUE;

- IPOBOJIUTH IO CAMOCTOSITEIIHHO COCTABJICHHOMY TIAHY HECIOXHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHHE 110 YCTAHOBIICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BhEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;

- CAaMOCTOATENIBHO (popMyIUpPOBaTH 000OIIEHHS M BBIBOJIBI 110 PE3yiIbTaTaM
MIPOBEIEHHOTO HAOJIOICHMS, HCCIIEIOBAHUS, OIICHUBATh TOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHHUIA,

- POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh
MIPEATOIO0KEHHUS O €T0 PAa3BUTHUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

- BBISIBJISITH HEJIOCTATOYHOCTH M H30BITOYHOCTh WH(MOPMAITNH, TaAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a49H;

- BBIOMPATh, AaHATTU3UPOBAThH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
UHOOPMAITNIO PA3TMYHBIX BUAOB U (POPM IPEICTABICHNUS;

- BBIOUpATh PopMy mpeacTaBiIeHUs HHGOPMAITUN U WILTIOCTPUPOBATH PEIIacMbIe
3aJlauu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

- OIIEHUBAThH HAJEKHOCTh HHPOPMAITUHU 110 KPUTEPHUSIM, TIPEIOKEHHBIM YIUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMmyHHKAaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUSI:



- BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeJsIMH OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAX, JABaTh MOSACHEHHUS MO X0y PEUICHHS 3a4a4H,
KOMMEHTUPOBATH MOJIYUYCHHBIN PE3YybTAT;

- B X0J1e 00CYXA€HHs 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJieMbl, perraeMoi 3a/1auu, BEICKa3bIBaTh UJICH, HAIlEJICHHbIC HA TTOMCK
pELLIEeHUS, COMOCTABISATH CBOU CYXKJICHUS C CYKJICHUSIMU APYTUX YYACTHUKOB
nuasnora, 0OHapy>KUBaTh Pa3Iuyue U CXOJICTBO MO3UIIUNA, B KOPPEKTHOH dhopme
(opMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

- IPEACTABIIATh PE3YJbTAThl PEIICHUA 3a/1a4l, SKCIIEPUMEHTA, UCCIEOBAHUS,
MIPOEKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMAT BBICTYILJICHUS ¢ YIETOM 3a/1a4
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;

- MIOHUMATh U UCTOJIb30BAThH MPEUMYIIIECTBA KOMaHIHON U UHAUBUAYAIBHOMN
paboOTHI NP PEIICHUN YIEOHBIX MAaTEMAaTHYECKUX 3a]1a4;

- IPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTraHU3AIUI0
COBMECTHOM pabOThI, pactpeaesTh BUIbI padoT, TOrOBapUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

- Y4aCTBOBATh B TPYIIOBBIX hopMax paboThl (00CykaeHUsI, 0OMEH MHCHUSIMU,
MO3TOBBIE IITYPMBI U APYTHUE), BHITOIHITH CBOIO YaCTh PAOOTHI M KOOPIMHUPOBATH
CBOU JICVCTBHS C IPYTMMH YICHAMHU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO
BKJIaJ]a B OOIIUI MIPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMU
B3aUMOJECHCTBHS.

PeryasiTuBHBbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanmsi: CaMOCTOSATEIBHO COCTABIISTH IUJIaH, aITOPUTM PEIIEHUs
3a/1auu (WM €ro 4acTh), BHIOMPATH CIIOCO0 PEIICHHS C YIETOM MMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

- BIIQJIETh CIIOCO0aMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPoliecca U pe3ylibraTa
peuieHns MaTeMaTUYECKOU 3aauH;

- IPEABUIETh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHBHI B ICITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHMBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTU IMOCTABICHHOMN LEIU U
YCIOBUSIM, OOBSICHATh NPUUHUHBI JJOCTUKEHUS WA HETOCTUKEHUS 1IEIH, HAXOUTh
omunoOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHusi B 6 kjiacce 00y4yaromMiics MOTYYUT CAEAYIONIUE TPEAMETHBIE
pe3yJIbTaThI:

Ymuca v BBIYUCTEHUA. 3HAaTh U TIOHUMATh TEPMUHBI, CBSI3AHHBIE C PA3TUYHBIMU
BUJIAaMH YKCEJ U CIOCO0AMHU MX 3alUCH, IEPEXOUTD (€CIU ATO BO3MOXKHO) OT
oHOU (PopMBbI 3amucu yucia K Apyroil. CpaBHUBATh U YIOPSAOUYUBATH LETIbIC
yucia, OObIKHOBEHHBIC U IECATUYHBIE IPOOU, CPABHUBATH YKCIIA OJJHOTO U Pa3HBIX
3HaKOB. BbINONMHATH, cOueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(METHUECKUE



JEUCTBUS C HATYPAJIbHBIMU U IIEJIBIMHU YHUCIIaMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU JPOOSIMU, TTOJIOKUTEILHBIMUA U OTPUIIATEIBHBIMU YU CIIAMH.
BbIuncnsaTh 3Ha4€HUS YUCITOBBIX BBIPAKEHUM, BBITIOJIHATD IPUKUAKY U OLEHKY
pe3yabTaTa BIYKUCICHUM, BBIOIHATH MPE0Opa30BaHUs YUCIOBBIX BRIPAXKEHUM Ha
OCHOBE CBOMCTB apudmernueckux aerucTBuil. COOTHOCUTH TOUKY Ha
KOOPJMHATHOM NPSAMOMN C COOTBETCTBYIOIIUM €1 YUCIOM U M300paxaTh yucia
TOYKAMU Ha KOOPJAMHATHOU MPSIMOW, HAXOJAUTh MOAYJb Yuciaa. COOTHOCUTH TOUKHU
B MPSIMOYTOJIBHOM CUCTEME KOOPJAUHAT C KOOPAUHATAMHU 3TOU TOUKU. OKPYIIISTh
L[eJIbIC YKCIIa U IECITUYHbIC TPOOU, HAXOAUTH IPUOIMKEHUS YUCET.

YucsioBbie M1 OyKBeHHbIE BhIpa:keHusi. [loHMMaTh U ynoTpeOasaTh TEPMUHBI,
CBSI3aHHBIE C 3aITUCHIO CTENIEHU YUCJIa, HAXOIUTh KBAJIpaT U KyO Yucia, BEIYUCIISTh
3HAYEHUS YUCJIOBBIX BBIPAXKEHUH, coAepxkalux creneHu. [lonb3oBaTbes
NpU3HAKaMU JIEJIMMOCTH, PACKJIaAbIBATh HATYPaIbHbIC YKCIIa HA TPOCTHIC
MHOxuUTENH. [1oyib30BaThCsi MacITaboM, COCTaBISATh MPOMOPIIMKU U OTHOIIICHHUS.
Hcnons3oBaTh OYKBHI 151 0003HAYCHUS YUCETT TIPH 3aIMHCH MaTEMAaTHUYECKUX
BBIPKCHUH, COCTABISATh OYKBEHHBIE BBIpaXXEHUS U (POPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIpaKEHUMN, OCYIIECTRIISAS HEOOXOIUMBIE MOJICTAHOBKHU U
npeoOpazoBanus. HaxoauTe HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a/1a4. PemiaTe MHOTOIIArOBbIE TEKCTOBBIC 3314l
apudMeTHIEeCKUM criocoOoM. Pemiats 3aa4um, CBSI3aHHbBIE C OTHOIIICHHUEM,
IPOMOPUMOHATIBHOCTHIO BEJIMYMH, IPOLIEHTAMHU, PEIATh TP OCHOBHBIE 33]1a4 Ha
IpoOu 1 mponeHThl. Pemate 3a1a4um, coaepkaiiye 3aBUICMMOCTH, CBSA3bIBAIOIINE
BEJIMYUHBI: CKOPOCTh, BPEMS, pACCTOSIHHE, 1IEHA, KOJTUYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsI, 00BEM padOThI, UCTIONB3Ys apuMeETUYECKUE
NENUCTBHUS, OLICHKY, IPUKUJIKY, TT0JIb30BaThC €AMHUIAMHA U3MEPEHUS
COOTBETCTBYIOIIUX BeIMUUH. COCTABIATh OYKBEHHBIC BHIPAKEHUS 110 YCIOBUIO
3aaun. M3BnekaTs nH(poOpMaIuio, MpeACTaBISHHYIO B TaOIHIaX, Ha JIMHEHHOM,
CTONOYATON WJIM KPYTOBOW JUarpaMMax, HMHTEPIPETUPOBATH MPECTaBICHHbIC
JaHHBIE, UCTIONBH30BATh JaHHBIC TIPH penieHuu 3anad. [IpencraBnars nunpopmaiuio
C TIOMOIIIBIO TAOJIHIL, JIMHEHHOMN U CTOJIOUATON AUarpaMm.

Harasanas reomerpus. [IpuBoanTh npuMepbl 0OBEKTOB OKPYIKAIOIIET0 MHPA,
UMEIMUX GOpMY U3YUCHHBIX TEOMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, mpuMepsl paBHBIX U CHUMMETPUYHBIX (uryp. M306pakath ¢ mOMOIIbIO
[UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM U KJIeT4aToi Oymare
M3Yy4YEHHBIC MIJIOCKHE TEOMETPUIECKUE (GUTYpPHI M KOHPUTYpaAITUU, CAMMETPHYHbIE
¢urypsl. [Tonp30BaTHCS TEOMETPUUECKUMH TIOHATUSMHE: PABEHCTBO QUTYD,
CUMMETPHS, UCITOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh
CUMMETPHUH, LIECHTP CUMMETPUU. HaXoAUTh BEITUYMHBI YIJIOB U3MEPEHUEM C
MIOMOIIBIO TPAHCTIOPTUPA, CTPOUTH YIJIbI 33/IaHHON BEJIMYHUHBI, MI0JIb30BATHCS IPU
pELIeHUN 3a7a4 TPAJyCHOW MEPOH YIiIOB, paCIIO3HABATH HA YEPTEKAX OCTPHIH,
MPSAMOM, pa3BEPHYTHIN U TYIIOM yIJIbl. BEIYKCIIATE JIMHY JTJOMAHOM, IEPUMETP
MHOTOYTOJIbHUKA, NTOJIb30BaThCs €AMHUIAMHA U3MEPEHHUS JJIMHBI, BEIPAXKATh OJTHU
€MHHUIBI U3MEPEHUS JUIMHBI uepe3 apyrue. Haxoauts, uCnonap3ys 4epTEKHbIC
WHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS TOUKaMH, OT TOUKH 10 MPSMOMU, JJINHY
MyTH Ha KBaJApaTHOU ceTke. BeIUUCIATH TUI01aab GUryp, COCTaBICHHBIX U3



MPsIMOYT'OJIbHUKOB, UCIOJIb30BaTh pa30MeHNE Ha MPSMOYTOJbHUKH, HA paBHbIE
(Gurypsl, JocTpauBaHue 10 NPAMOYTOJIbHUKA, MTOJIb30BATHCS OCHOBHBIMHU
€IUHULAMHU U3MEPEHMS TUIOIIAIN, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHMS TUIOIAIN
yepe3 apyrue. Pacro3HaBaTh Ha MOJENSIX U U300paKeHUSIX TUpaMUAy, KOHYC,
UWIMHAP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpo, rpaHb, OCHOBAaHUE,
pa3BépTka. M300paxkath Ha KIeT4aTou OyMare npsMoOyrojibHbIN Mapasuiesienune].
Bbruucnars 00bEM IpsIMOYTOJIBHOTO Hapajjiesenunena, Kyoa, mojlb30BaThCs
OCHOBHBIMU €AMHUIIAMU U3MEpEeHUs 00bEMa; pelIaTh HECIOKHbIE 3a]]a4H Ha

HaXOXACHUC T'COMCTPUUCCKUX BCIIMYMH B ITPAKTUYCCKHUX CUTYyallHUAX.

TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema Konnuecrso | KonnuecTrBo
4acoB KP

1. | HarypanbHble uyncna. 30 1

2. | Harnsanas reomerpus. [psmbie Ha 7
TUIOCKOCTH.

3. | Apo6wu. 32 1

4. | Harnsagnas reomerpus. CHMMETpHS. 6

5. | Beipaxenus ¢ OykBamu. 6

6. | HarmsigHas reometpusi. @urypsl Ha 14 1
TUIOCKOCTH.

7. | IlomoxuTesbHBIE U OTPUIIATEIILHBIC YUCTIA. 40 1

8. | IIpeacraBneHue TaHHBIX. 6

9. | Harnsaaas reometpusi. @urypsl B 9
IPOCTPAHCTBE.

10. | IloBTOpeHue, 0600mICHNHE, 20 1
CUCTeMaTH3allHs.
Bcero 170 5
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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma no yueOHomy npeamery «Aiaredpa» Ha YpOBEHb
OCHOBHOT'O 00111er0 00pa30BaHMs COCTABJIEHAa B COOTBETCTBUU ¢ TPEOOBaHUAMMU
®denepanabHOro rocyJapcCTBEHHOTO CTaHAapTa OCHOBHOI'O 00IIero o0pa3oBaHus 1
Ha OCHOBE aBTOpcKoM nporpammsl A.I'. Mep3nsk, B.b. Ilononcknii, M.C. Sxup —
M. : IlpocBemienue, 2023.

JlaHHas1 MporpaMMa OpUEHTHPOBAHA Ha PeaTU3allui0 CUCTEMHO-
JEeSATENbHOCTHOTO MOIX0/1a K MPOoLEecCy 00yUueHus, KOTOpPbIil o0ecreuynBaeT
COOTBETCTBHE YUCOHOU NEATEIHHOCTH YYAIUXCSA UX BO3PACTY U
VMHIUBHYaJIbHOMY Pa3BUTHIO, a TAK)KE MOCTPOCHUE Pa3HOOOpa3HBIX
00pa30BaTeIbHBIX HHIWBUYAITbHBIX TPACKTOPUHN JJIs KAKIOTO YYaIlerocs, B TOM
YyuCIie 1151 OJapEHHBIX JETEH.

Nzyuenne yuebHoro npeamera «Anredpa» B 7 kiiacce Ha 6a30BOM ypOBHE
HaAIpPAaBJICHO Ha JOCTHMKEHUE Cleayrolel meau: popMupoBaHie KauecTB
JUYHOCTH, HEOOXOAMMBIX YEIOBEKY /ISl TOJTHOIICHHOW KU3HU B COBPEMEHHOM
00I1IeCTBE, CBOMCTBEHHBIX MATEMATHUECKOH JEITETLHOCTH: SICHOCTH U TOYHOCTH
MBICIIA, KpUTUYHOCTH MBIIIJICHUS, UHTYHITUH, JIOTHYECKOT'O MBIIIUICHHUS,
AJIEMEHTOB aITOPUTMHUYECKOH KYJIbTYpBI, TPOCTPAHCTBEHHBIX NPEICTABICHU,
CIIOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEN; OBJIAICHUE CUCTEMOMN
MaTeMaTUYCCKUX 3HAHUIA U YMEHUN, HEOOXOAMMBIX JIsl IPUMEHECHHSI B
PAKTUYECKON 1eITeTbHOCTH, U3yUYEHHUsI CMEKHBIX TUCUHUILIINH, MPOJA0HKEHUS
o0Opa3zoBaHUsI.

Hcxons u3 nenu oOydyeHre HampaBiIeHO HA PEUICHUE CIEIYIONINX 3a1a4:

- (hpopmupoBaHKEe MOTHUBAIINY U3YyUYECHUS MATEMATHKH, TOTOBHOCTH U CTIOCOOHOCTH
yUYalIuxcsi K CaMOPa3BUTHIO, TUYHOCTHOMY CaMOOIPEAEIICHUIO, TTOCTPOSHHUIO
UHANBUAYaTbHON TPAEKTOPUHU B U3YUCHUU TIPEIMETA;

- popMupoOBaHKE y 00YJAIOITUXCS CIIOCOOHOCTH K OpPraHU3alluKi CBOCH yueOHOM
JESTEHbHOCTH TTOCPEICTBOM OCBOCHHMSI INYHOCTHBIX, IIO3HABATEIIbHBIX,
PETYISITUBHBIX U KOMMYHUKATUBHBIX YHUBEPCAIBbHBIX YUCOHBIX JICHCTBHI;

- (hopmupoBanue cieMPUISCKUX I MATEMATUKH CTUJICH MBIIIJICHUS,
HEOOXOANMBIX JIJIsl TOJTHOLEHHOTO (PYHKIIMOHUPOBAHUS B COBPEMEHHOM
o011ecTBe, B YACTHOCTHU JIOTMYECKOT0, AJITOPUTMHUYECKOTO ¥ 3BPUCTHUECKOTO.

B noctpoennu nporpamMmel 00ydeHus anredpe BeIyluMU METOA0I0THUeCKUMHU
OpUEHTUPAMU BBICTYIIAOT:

- HHTETPaTUBHBIN MOJIXO0] K HIOCTPOEHUIO 00yUEHHUSI B COBPEMEHHO 1IKOJIE ¢
OpHEHTAalLlMel Ha METANPEAMETHBIE CBSI3U M OTOOPAKEHUE POJIN HMIKOJIBHBIX
MPEeIMETOB B LIEJIOCTHOM KapTHHE OKPYKAIOIIEr0 MUPA U UCTOPHUUECKOMN
PETPOCTIEKTHBE;

- COBpPEMEHHBIE KOHIEIIUN MaTEMaTHIECKOro 0Opa3oBaHus B
001eo0pa3oBaTeIbHON MIKOJIE;

- IPUHLIUIT JIMYHOCTHO OPUEHTUPOBAHHOTO Pa3BUBAIOIIETO O0yUEHUSI.

[Iporpamma peanu3yeT aBTOPCKHE UACH PAa3BUBAIOIIETO 00ydYeHHs anredpe,
KOTOPOE JOCTUTAETCA OCOOCHHOCTSIMU M3JI0KEHHS TEOPETUIECKOT0 MaTepuasa u
CHCTEMOH YIpaKHEHUI Ha CpaBHEHHE, aHAJIN3, BBIJICJIICHNE TJIaBHOTO,



YCTaHOBJICHUE CBsI3EH, KllaccupuKkaluio, 00001eHne u cucreMaruzanu. Ocodo
aKLEHTUPYETCS COAEPKATETbHOE PACKPBITUE ANreOpanuecKuX NOHITHH,
TOJIKOBAHHUE CYITHOCTU MAaTeMaTUYECKUX METOJIOB U 00JIACTH UX MPUMEHEHUS,
JIEMOHCTpAIYs BO3MOKHOCTEH TPUMEHEHUSI TEOPETUUECKUX 3HAHUM ISl PEIICHUS
pa3zHooOpa3HbIX 3a7a4 NPUKIATHOTO XapaKTepa.

Pabouyas mporpamMmma opueHTHpOBaHa Ha ucmoyib3oBanue Y MK:

1. A. T'. Mep3nsk. Anrebpa: 7 KiI.: ydeOHUK 1711 00111€00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mepainsk, B. b. [lononckuit, M. C. Axup. — M.:
IIpocsemenue, 2023.

2. lunakTudeckue Matepualsl o anredpe ais 7 kiacca / A. I'. Mepsnsk, B. b.
[Mononckwuii, M. C. Sxup. — M.: Benrana-I'pad, 2013.

3. AnrebOpa 7 kiacc: meroanueckoe nocooue /E.B.byuko, A.I'. Mep3nsk, B.b.
[Mononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2013.

Pabouas nmporpamMmma Ciry’kUT OpUEHTUPOM TIPU TEMATUYECKOM IIAHUPOBAHUH,
omnpejeNsieT MHBApUAaHTHYIO (00s13aTeIbHYI0) 4acTh y4eOHOro Kypca, 3a
npeneaaMu KOTOPOTO OCTaeTCs BO3MOKHOCTh BEIOOpa BapUaTHUBHOM
COCTaBIIAIONIEH cofiep>KaHus 00pa3oBaHUsl.

KonunuectBo yueOHBIX YyacoB, Ha KOTOpoe paccunTana Paboyas mporpamMma mo
MaTeMaTHUKe ISl YPOBHSI OCHOBHOTO 00111ero oopazoBanus (7xi): Pabouas
nporpamMma B 7 Kjacce paccuuTaHa Ha 34 ydeOHbIe Helenu; 3 yaca B Heaemnto, 102
4acoB B I'OJl.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA

Coneprxanue Kypcea anreOpbl B 7 Kjlacce MPEACTABICHO B BUJIE CIEAYIOIUX
coJiep KaTeNbHbIX Pa3eioB: «Auredpa», « OyHKUMN», «IJIeMeHThI
NPUKJIATHON MATEMATUKN», «AJIre0pa B HCTOPHYECKOM PA3BUTHID).

Conepxanue pazaena «AJaredpa» GopMupyeT 3HaAHUS 0 MATEMATHIYECKOM
A3BIKE, HEOOXOUMBIE JIJIsl PEIICHHS] MaTEMaTHYECKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX
JTUCIUIUIMH, a Tak)Ke MPaKTUUYECKUX 3aad. B nanHoM pasnene hopmupyercs
IIEJIOCTHAS CUCTeMa MpeoOpa30BaHuil anreOpandecKux BBIPAXKEHUMN, KOTOpas
CIY’)KUT (yHIaMEHTOM THOKOTO M MOIIHOTO arapara, UCIOJIb3yEMOT0 B PEIICHUN
Pa3TUYHBIX MAaTEMaTUYECKUX 3aJ1a4 B Kypce anreOpbl 1 MATEMaTHIECKOTO
aHaM3a.

Nzydenne maTteprana ciocoOCTBYeT (OPMUPOBAHUIO Y YUAIITUXCS
MaTeMaTH4eCKOro anmnapaTa peleHus 3a1a4d ¢ IOMOIIbI0 YPaBHEHUH, CUCTEM
YPaBHEHUW W HEPABEHCTB, a TAK)XKE PELICHHS YPABHEHUM, CUCTEM YPaBHEHHUM
Y HEPABEHCTB € MOIYJISIMU U TTapaMETPaAMHU.

Marepuan gaHHOTO pa3jienia MPeACTaBIEH B aCIIEKTe, CIOCOOCTBYIOIIEM
(dbopMHUPOBAHUIO Y YUAIIMXCS YMEHHUS MMOJIh30BaThCs anroputMamu. CymiecTBeHHas
POJIb MPU 3TOM OTBOAMUTCS PA3BUTUIO AITOPUTMUUYECKOTO MBIIUICHUS —

BKHOW COCTaBJISIIONIEH UHTEIIEKTYaJIbHOTO Pa3BUTHS YEIOBEKA.

Lens conepxkanus paznena « OyHKIMU» — MOIYICHHUE MKOJIbHUKAMHU
KOHKPETHBIX 3HAaHUH 0 (DYHKIIUM KaK Ba)KHEUIIIEH MaTeMaTUUYE€CKOM MOJICIIH JIJISI
OMMCAHUA U UCCIIEIOBAHUS MTPOLIECCOB U SIBJICHUI OKPYKAIOIIET0 MUPA.



Conepxanue paznena «JaeMeHThbl NIPUKJIATHON MaTEeMAaTHKH» PAaCKPbIBACT
MPUKJIATHOE U MPAKTUYECKOE 3HAUCHHE MATEMATUKH B COBPEMEHHOM MHUPE.
Marepuan JaHHOTO pa3zjielia CiocoOCTBYET (POPMUPOBAHUIO YMEHUS
MPEACTaBIATh U AHAIM3UPOBATH PA3IMUHYI0 UH(OPMAIIKIO, TOHUMAaHUS
BEPOSITHOCTHOI'O XapaKTepa pealibHbIX 3aBUCUMOCTEH.

IJIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA U OCBOEHUSA

COIEPKAHUA KYPCA.

N3yuenne anreOpsl Mo JaHHOU MPOTrpaMMe CIIOCOOCTBYET POPMHUPOBAHUIO Y
yUYaluXcs JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB O0yUEeHMUS,
COOTBETCTBYIOIIUX TPEOOBAHUAM (eIepaibHOTO roCy/1apCTBEHHOTO
00pa3oBaTeIbLHOrO CTaHIapTa OCHOBHOT'O 00111er0 00pa3oBaHusl.
JIMYHOCTHBIC PE3yJbTATHI:
- BOCIIUTAHUE POCCUNCKON IpakIaHCKOM UJICHTUYHOCTH: MAaTPUOTU3MA, YBAKECHUS
Kk OTedecTBy, OCO3HAHUS BKJIaJa OTE€UECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI
HAyKH,
- OTBETCTBEHHOE OTHOIIICHUE K YUYCHHUIO, TOTOBHOCTh U CIIOCOOHOCTh
00ydJaromuxcs K CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIUU K
00y4YeHHIO U TIO3HAHUIO;
- YMEHHUE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YICOHOM U MaTEMaTUYECKOM
NEeATEIbHOCTH;
- KPUTUYHOCTh MBIILJICHUS, THULIMATHBA, HAXOIYUBOCTh, AKTUBHOCTH IIPH
pEUIEHNN MaTeMaTUYECKUX 3a/1au.
MeranpeneMeTHbIE pe3yIbTaThl:
- YMEHHUE CaMOCTOSITEIILHO OIPEACINATH LIEJU CBOETO OOYUEHHUsI, CTABUTH U
dbopmynupoBaTh 17151 ceOs HOBBIC 3a7a4M B Yu€0e, pa3BHBaTh MOTHUBBI K HHTEPECHI
CBOCH IT03HABATEILHOM JICITEIbHOCTH,
- YMEHHE COOTHOCUTbH CBOU JIEUCTBUSA C IUNIAHUPYEMBIMU PE3YyJIbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH AEATEILHOCTU B MPOILECCE JOCTHKEHUS
pe3yibTaTa, OnpeacssiTh CoCoObl JEHCTBUI B paMKaX MPEIOKESHHBIX YCIOBUHN 1
TpeOoBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C M3MEHSIOIICHCS
CUTYaIUEH;
- YMEHUE OTPEENSITh MOHATHS, CO3/1aBaTh 00OOIIECHUS, yCTAHABIIMBATH AHAJIOTHUH,
KJ1acCu(UIMPOBATH, CAMOCTOATEIFHO BRIOUPATh OCHOBAHUS M KPUTEPUU IS
KJ1acCU(UKAINH;
- YMEHHE YCTaHABINBATh NPUUYNHHO-CIECTBEHHBIE CBA3U, CTPOUTH JIOTUYECKOE
paccyxieHue, yMo3akitoueHue (MHAYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTUH) U
JienaTh BbIBOJIBI;
- pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS MH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;
- YMEHHE BUJETh MAaTEMaTUYECKYIO 3aJ1adyy B KOHTEKCTE MPOOJIEMHOM CUTYyallUU B
JIPYTUX NUCIUIUIMHAX, B OKPYKAIOIIEH KU3HU;
- YMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX HH(POPMAINIO, HEOOXOIUMYIO IS
pelieHrs MaTeMaTUYeCKUX 3aay, ¥ MPeJICTaBIATh €€ B MOHATHOU (hopme,



MPUHUMATh PELIEHUE B YCIOBUAX HEMOJHON MM U30BITOYHON, TOUHOM WIIN
BEPOSITHOCTHON MH(pOpMAaIUK;

- YMEHHUE TOHUMAaTh U UCMOJIb30BATh MATEMATUYECKHUE CPEACTBA HATJIAIHOCTH
(rpaduku, TaGIMIBI, CXEMBI U AP.) AJIs WUTIOCTPALMU, UHTEPIPETALlUH,
aprymeHTaluu;

- IOHUMAHUE CYIIHOCTH AJITOPUTMUYECKHUX MPEANUCAHUI U YMEHUE AeCTBOBATh
B COOTBETCTBHUU C MPEI0KEHHBIM AITOPUTMOM.

[IpenmeTHbBIE PE3YNIBTATHI:

- OCO3HAHUE 3HAYEHUsI MaTEMAaTUKH JIJIs1 TOBCEIHEBHOM KU3HU YEJIOBEKA,

- IPEICTABJIICHUE O MATEMAaTUUYECKON HayKe Kak cepe MaTeMaTHueCcKon
NeSTENbHOCTH, 00 Tanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHUS
UBUJIN3ALINH;

- pa3BUTHE YMEHUN paboTaTh ¢ yueOHbIM MATEMATUYECKUM TEKCTOM
(aHanu3upoBaTh, U3BJIEKATH HEOOXOIUMYIO HHPOPMAILIMIO), TOUHO U TPAMOTHO
BBIPA)KaTh CBOM MBICIU C TIPUMEHEHHEM MaTeMaTH4YEeCKON TEPMUHOJIOTUH U
CUMBOJIMKH, IPOBOAUTH KiIacCU(PUKAIIMH, TIOTHYECKHE 0OOCHOBAHNS;

- BJIaJieHue 0a30BbIM MOHATUWHBIM arlapaToM MO OCHOBHBIM pa3jiesiaM
COJICp/KaHMS;

- CUCTEMAaTUYeCKHe 3HaHUS 0 PYHKIUSAX U UX CBOMCTBAX;

- PAKTUYECKHU 3HAYUMBbIE MAaTEMATUYECKUE YMEHHS U HABBIKHU, UX IPUMEHEHUE K
PELIEHNIO MaTEMAaTUYECKUX M HEMAaTeMaTHYECKUX 3a/1a4 MPEII0Iaratoniee
YMEHUS:

B pe3yabTaTe n3ydyeHusi Kypca ajre0psl B 7 Kjacce y4eHUK HAYYUTCH:

- OIIEPUPOBATH MOHATUSIMHU «TOXKIECTBOY», KTOKIAECTBEHHOE MPEOOPa30OBaAHUE,
pemaTh 3a/1auu, cojepkaiire OyKBeHHbIE JaHHbIE, paboTaTh ¢ popMynamu;

- BBITIOJIHATH NMPe0Opa30BaHKe BHIPAKEHUH, COJIEPKAIIUX CTETICHH C IIEJIBLIMU
NOKa3aTeNsIMU;

- BBITIOJIHATH TOXKJIECTBEHHBIEC MPE0OpPa30BaHMsI PAllMOHANIBHBIX BRIPAXKEHUN Ha
OCHOBE IPaBUJI ACHCTBUI Ha/l MHOTOWICHAMH U alIreOpandecKuMu ApoOsiMu;

- BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIN

- BBIMOJIHITH MHOTOIIATOBBIE MTPEOOPa30BaHNUs PAIlIOHAIBHBIX BHIPAKEHUH,
MPUMEHSIST ITUPOKHUA HA0Op crTOcOO0B U MTPUEMOB;

- IPUMEHATH TOXKJECTBEHHbIE Pe0Opa30BaHuUs AJIs PELICHUS 3a7a4 U3 Pa3IuYHbIX
paszesoB Kypca.

- peuIaTh OCHOBHBIE BU/Ibl PAIMOHAIBHBIX YPABHEHHUH C OJHOM NTEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUN C JBYMs IEPEMEHHBIMY;

- IOHUMATh YPAaBHEHHE KaK BAKHEUIIYI0 MATEMAaTUYECKYIO MOJAEIIb JUIsl OTIUCAHUS
Y U3YYEHMS pa3HOOOPA3HBIX PEAIbHBIX CUTYallMid, pelliaTh TEKCTOBBIE 3aJa4UH
anreOpandecKuM METO/IOM;

- IPUMEHSATH IpaPUUECKUE IPEICTABICHUS ISl UCCIIEI0BAaHUS YPaBHEHU,
WCCJIEI0BAHUS U PELIEHUSI CUCTEM YPABHEHH C IByMS IEPEMEHHBIMH;



- CHELHAIBHBIM IIpUEMAM pPELICHUS YPAaBHEHUM U CUCTEM YPABHEHUN; YBEPEHHO
MIPUMEHSITH amnmnapaT ypaBHEHUM JIJIsl pelIeHrs pa3HOOOpa3HbIX 3a/1a4 U3
MAaTEMATHKH, CMEXHBIX TPEAMETOB, TPAKTUKHU;
- MPUMEHSATH rpaduuecKue MpeJACTaBICHUS ISl UCCIEA0BaHUSI YPaBHEHUM, CUCTEM
ypaBHEHHH, copepKauiux OyKBeHHbIE KOO (PUIIMEHTHI.
- CTpOUTH TpaUKH dJIEMEHTAPHBIX (PYHKIINMA, UCCIIEIOBATh CBOMCTBA YHUCIOBBIX
(yHKIMH HA OCHOBE M3y4Y€HUs MMOBEACHUS UX IPAPUKOB;
- MIOHUMATh (PYHKIMIO KaK BAXKHEUIIYI0O MATEMATUYECKYIO MOJIENb JJIsl ONTUCAHUS
MIPOIIECCOB U SIBJICHUI OKPY’KAIOIIEr0 MUPA, MPUMEHATh (DYHKIIMOHATBHBIN SI3BIK,
JUTSL OTTMCAHUS U UCCJICIOBAHUS 3aBUCUMOCTEH MeX Ay PU3NUECKUMU BETMUNHAMU;
MOJIYYUT BO3MOKHOCTh MCII0JIb30BATH MPUOOPETEHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKON NeATeIbHOCTH U MOBCEAHECBHOM KU3HM JJIS:
- YIIIyOJICHUSI U Pa3BUTHS MPEJCTABICHUHN O TUIOCKUX T€OMETPUUYECKUX PUrypax
(Touka, mpsimMasi, OTPE30K, JIy4, YroJl, TPEYroJbHUK, OKPY>KHOCTb U Ap.);
- OBJIQJICHUSI METOIAMU PEIICHUS 3a/1a4 HAa BBIYMCIIEHUS U 10KA3aTENIbCTBA!
METOJIOM OT MPOTUBHOTO, METOJIOM Mepedopa BapUaHTOB;
- MPUOOPETEHUS ONBITA MPUMEHEHHUSI AIre0pandecKoro anmnapara npu peleHun
TEOMETPUYECKHUX 3a/1a4;
- OBJIQJICHUSI TPAJIULIMOHHOW CXEMOW pElIEeHHUs 3a7a4 Ha TOCTPOEHUE C IIOMOLIBIO
UUPKYJIS ¥ JIMHEHKU: aHAJIU3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIEAOBAHHUE.
COILEPKAHUE KYPCA
AJire0panveckne BbIpa:keHHsi. BelpakeHne ¢ nepeMEHHbBIMUA. 3HAYEHUE
BBIPAXKEHUS C IEPEMEHHBIMU. J[OITyCTUMBIE 3HAaUEHUs IEpEMEHHBIX. ToXK1eCcTBa.
ToxaecTBeHHbIE MPeoOpa3oBaHus anredOpandyeckux BoIpakeHui. JJoka3aTenbcTBO
ToxecTB. CTeNEeHb ¢ HaTypaJIbHBIM MOKa3aTesleM U €€ cBoicTBa. OTHOUICHBI.
OnHouwneH cranaaptHoro Buga. CreneHs onHowieHa MHorouieHsl. MHOro4sieH
cTtangapTHoro Buja. CteneHb MHOrowieHa. Cl0KeHHe, BBIUUTAHUE U YMHOKEHUE
MHOTO4WIeHOB POpMYJIbI COKPAIEHHOTO YMHOXEHHUS: KBaApaT CYMMBbI U KBaJpaT
Pa3HOCTH JIBYX BBIPAXEHUM, IPOU3BEACHNUE Pa3HOCTH CYyMMBI IByX BBIPAXKEHUM.
Paznoxxenne MHOrOUNIeHA HA MHOKHUTETU. BeiHECEHHE 00IIIeT0 MHOKUTES 32
ckoOKu. MeTon rpynnupoBKU. Pa3HOCTh KBaApaToB ABYX BbIpakeHuil. CyMM U
pPa3HOCTh KyOOB JIBYX BBIPA’KEHUI.
YpaBHeHusi. YpaBHeHUE ¢ OJHOU nnepeMeHHOM. KopeHs ypaBHEHUS.
PaBHocuibHBIE ypaBHEHUs. CBOMCTBA ypaBHEHUHN C OAHON MEPEMEHHOM.
YpaBHEHHE KaK MaTEMaTUUECKask MOJIENIb pEAIbHOM cuTyanuu. JInHenHoe
ypaBHeHUe. PanlnoHanbHbIE ypaBHEHUA. PenieHre pauoHalbHbBIX YPABHEHHI,
CBOJAIIMXCS K JINHENHBIM. PellIeHre TEKCTOBBIX 3a71a4 C TOMOLIbIO
paIMOHANILHBIX YpaBHEHUN. Y paBHEHUE C ABYMs MepeMeHHbBIMU. [ paduk
YpPaBHEHUS C ABYMsI IEPEMEHHBIMU. JINHENHOE YpaBHEHUE C ABYMS IEPEMEHHBIMU
u ero rpaduk. CucteMbl ypaBHEHUH ¢ AByMsI iepeMeHHbIMU. [ paduueckuii meTon
pELICHUsI CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBbIMU. Pemenue cucrem
YpPaBHEHUN METOJIOM IOJCTAHOBKH U ClIoKeHUsA. Cucrtema IByX YpaBHEHUM C
JBYMsI IEPEMEHHBIMH KaK MOJIEJIb PEAIbHON CUTYallNH.



®ynkuuu. Yucnosble pyHKIMN. OYHKIMOHATBHBIE 3aBUCUMOCTH MEXTY
BenuurHamu. [lonarue pynknun. OyHKIMA Kak MaTeMaTH4YeCKask MOJIEIb
peanbpHOTO Mporecca. O0IacTh ONpeaesieHUs U 00J1aCTh 3HaUCHUS (PYHKIIUH.
CrnocoOsbl 3ananus Gpynkuuu. ['paduk pynkuuu. Jlunelinas QyHKIus, ee cBocTBa
u rpaduxmu.

TEMATHYECKOE IINTAHUPOBAHHUE

No Tema KoauyecTBo | KostnuecTso
4acoB KP

1. | Beenenue B anreopy. 4 1

2. | JluneltHoe ypaBHEHUE C OJHOU 10 1
IIEPEMEHHOM.

3. | Llenblie BeIpakeHUs. 52 4

4. | OyHKIMH. 12 1

5. | CucreMbl IMHEWHBIX YpaBHEHUHN C ABYMS 18 1
epeMEHHBIMH.

6. | [loBropeHue u cucreMarusaius yueoHoro 6 1
MaTepuana.
Bcero 102 9

HOACHUTEJIBHAA 3AIINCKA
PaGouas nporpamma o reoMeTpuu Ajis 7 Kjiacca coCcTaBjeHa Ha OCHOBE
- (henepanpHOrO rOCYyIapCTBEHHOTO 0OPA30BATEIHLHOTO CTaHIaPTa OCHOBHOTO
obmrero oOpa3oBaHus;
- TpeOOBaHUM K pe3yIbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHus;
- Ha OCHOBe aBTOpckoil mporpammbl A.I'. Mep3nsik, B.b. Ilononckuii, M.C. SAxkup —
M.: IIpocsemenue, 2023.

HOEJIN U 3AJAYU KYPCA:

«MatemaTuKy yxe 3aTeM YYUTh HaJ0, YTO OHA YM B HOPAJIOK MPUBOJUT, —
Mucan BEJIMKUU pyccKui yueHbld Muxaun BacunbeBnu JIomoHnocos. U B 3ToM
COCTOUT OJTHA U3 JIBYX IIeJIeil 00yUeHUsI TEOMETPUU KaK COCTABHOW YacTH
MaTeMaTHKHU B IIKOJIE. DTOU 1€ COOTBETCTBYET AOKAa3aTeIbHAs TUHUS
npenoaaBanus reoMerpun. Crenys npeacTaBIeHHON paboueil mporpamme,
HayuHas C CeJbMOT0 KJlacca Ha ypOKaxX reOMETPpUH O0y4aroUUics yUUTCS
MMPOBOJUTH J10KA3aTEIbHBIE PACCYKIAEHHUS, CTPOUTH JJOTUUECKUE YMO3AKIIFOUEHHS,
JIOKa3bIBaTh UCTUHHbBIEC YTBEPKIAEHUS U CTPOUTh KOHTP MPUMEPHI K JIOKHBIM,
MIPOBOJUTH PACCYKAEHHUS OT «IIPOTHUBHOTO», OTINYATH CBOWCTBA OT MPU3HAKOB,
dbopMynHUpoBaTh OOpaTHBIE YTBEPKJICHUS. Y YCHUK, OBJIAJIEBIINI UCKYCCTBOM
paccyxaaTh, OyJeT MPUMEHSITh €ro U B OKPY>KatOIIEH KU3HHU.

Kak nucan reomerp u negaror Urope ®@enoposuu LlapeiruH, «I101bMu,
MMOHUMAIOIIMMH, YTO TAKOE JOKA3aTEIbCTBO, TPYAHO U JAXKE HEBO3MOKHO



MAaHUITYJIUPOBaThHY». 11 B 3TOM COCTOUT Ba)KHOE BOCIIMTATEIHHOE 3HAUCHUE
M3y4YE€HUSI TEOMETPUH, MIPUCYILIEE UMEHHO OTE€YECTBEHHOM MATEMATHYECKOM
mKose. BMecTe ¢ TeM aBTOPBI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTENSA OT
M3JIUIIHETO (hopMaInu3Ma, OCOOEHHO B OTHOIICHUHU Hayal U OCHOBaHUHN
reomeTpun. @paniy3ckuii mateMatuk JKan J[beJOHHE MO 3TOMY MOBOLY
BBICKa3aJics Tak: «YTO KacaeTcsi JeIUKATHON MPOOIEMbI BBEICHUS «aKCHOMY, TO
MHE Ka)eTCsl, YTO Ha TIEPBBIX MMOpax HY>KHO BOOOIIIE n30eraTh MPOU3HOCUTH CAMO
9TO ¢J10BO. C Ipyrou e CTOPOHBI, HE CIEAYET YIYCKATh HU OJTHOW BO3MOXKHOCTH
JlaBaTh MPUMEPHI JOTUUECKUX 3aKIIIOYEHUN, KOTOPBIE Kya B OOJIbIIEH Mepe, YeM
UJes aKCUOM, SIBJISIFOTCS ICTUHHBIMU U € JUHCTBEHHBIMU JIBUTATEIISIMU
MAaTeMaTUYECKOTO MBIIILICHUS.

BTopoii 11e51610 U3y4eHUsI TEOMETPUHM SIBIIIETCA UCIIOIB30BAHUE €€ KaK
WHCTPYMEHTA MPU PEIICHUU KaK MaTEMaTUUYECKUX, TaK U MPAKTUYECKUX 3a/1a4,
BCTPEUAIOIIUXCS B p€alIbHOM KU3HU. OKOHUYMBIINN KypC T€OMETPUH LIKOJIBHUK
JTOJDKEH OBITh B COCTOSTHUM OTPEETUTh TEOMETPUUECKYIO (PUrypy, onucarhb
CJIOBaMH JAHHBIA YEePTEK WM PUCYHOK, HANTH TIJIOMIAb 3€MEJIbHOTO Y4YacTKa,
paccuuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens uin Tpedyembie
pa3Mepsl rapaxa st aBTOMOOUIIsl. ITOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B U3YUYCHUU F€OMETPUM B 1IKOJIE. JJlaHHAd mpakThUdecKas
JIMHUS ABJISIETCS] HE MEHEe BaXKHOM, yeM nepsad. Emé€ [lnaTon npeanuceiBa,
4TOOBI «rpaxkaaHe [IpexpacHoro ropoga HA B KOEM CIIydae HE OCTaBIISIIH
re€OMETPHIO0, BEJlb HEMAJIOBAXKHO JlaXke MOO0YHOE €€ MPUMEHEHHE — B BOCHHOM
nene Aa, BIpOYEM, U BO BCEX HayKaxX — ISl JIYUIIETO UX YCBOEHUS: Mbl BE/lb
3HaeM, Kakas 0eCKOHEYHasl pa3HuUIla CYIECTBYET MEXAY YeJIOBEKOM MPUYACTHBIM
K TEOMETPUU U HEMPHUUYACTHBIMY. [[J1s1 3TOro yunuTento peKOMEHIyeTCsl oI0upaTh
3a/1a4M MPAKTUYECKOr0 XapaKTepa Jis pacCMaTPUBAEMBIX TEM, YUUTh JIETEH
CTPOUTHh MATEMATUUECKUE MOJEIN PEATbHBIX KU3ZHEHHBIX CUTYaINi, IPOBOJIUTH
BBIUYKCIICHUS U OLIEHUBATh aJI€KBATHOCTh MOJIYYEHHOT O pe3yiibrara. Kpaiine
Ba)KHO NOJAYEPKUBATH CBSI3U T€OMETPHUU C APYTUMU MIPEAMETaMH, MOTUBUPOBATh
UCIIOJIb30BaTh OINPEACIICHUS TeOMETPUUECKUX (DUTYp U TTOHITHH,
JEMOHCTPUPOBATH MPUMEHEHHE MMOJTYyYEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTU
CBsI3M Hanbosee sIpKo BUAHBI B TeMax «BekTopei», « Tpuronomerpudeckue
COOTHOIIECHU», «Metoa koopanHa™» u «Teopema [Tudaropar.

COILEPKAHUE KYPCA 7 KJIACC

Hauanbnbie nonstus reomerpun. Touka, npsamas, OTpe30K, Jy4d. YToia. Buasl
yriioB. BepTukanbHeie u cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenpsHOCTh U NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuu. [IpumMepsr
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OcCHOBHbIE TOCTPOECHUS C MOMOUIBIO LIUPKYJISI U TUHEHKH. TpeyroabHuUK.
BricoTa, Mennana, OuccekTprca, MX CBOMCTBA.

PaBHOOeIpeHHbIN 1 PABHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCcTBO
TPEYroJIbHUKA.

CaoiicTBa U npu3HaKU paBHOOEIPEHHOIO TpeyrojabHuka. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.



CBoliCTBa 1 NPU3HAKK MAPAIIENBHBIX NPAMBIX. CyMMa yIioB TPEYTrOJIbHUKA.
Bremnue yribl TpeyrojbHUKa.

[IpssMOyTONIBHBIN TPEYTOABHUK. CBOMCTBO MEINMAHBI IPSMOYTOJIBHOTO
TpEeyroJjibHUKa, IPOBEAEHHON K runoTenyse. Ilpu3naku paseHcrsa
MPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYTroNbHBIN TPEYrOJBbHUK C yIJIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIJie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
[lepneHauKyJISp U HAKIOHHAS.

I'eomerprueckoe MecTo Touek. buccekrpuca yria u cepeIuHHbIN

NEPNEHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb U KpyT, XOp/a U IUaMeTp, UX CBOWCTBA. B3anMHOE pacnonoxeHue
OKPYKHOCTH U npsAmoii. KacarenbHas u cekymas K OKpy:KHOCTH. OKpyKHOCTBb,
BIIMCAHHAs B yroJl. BnucanHast 1 onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

INIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yuebHoro kypca «l'eoMeTpus» J0IKHO o0ecreunBaTh JOCTUKEHUE Ha
YPOBHE OCHOBHOI'O OOLIIET0 0OPAa30BaHUS CIEAYIOIINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

Juunocmuwie pezynomameot.

[TaTpuoTryeckoe BOCIIUTAHUE: MTPOSIBJIEHUEM UHTEPECA K MPOLUIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOLLIEHHEM K
JOCTHKEHUSAM POCCUNMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
K MCIIOJIb30BAaHUIO ATUX JOCTH)KEHUHN B APYTUX HayKax M MPUKJIAJHbBIX cepax.

I'pasktancKO€ U JyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE: TOTOBHOCTBHIO K
BBITTOJIHEHUIO 00s13aHHOCTEN TpakJlaHWHA U pealli3alliy ero npas, pesicTaB
JIEHHMEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYP,
SBJICHUH, IPOLIEYp TPaKJaHCKOTO 00111ecTBa (BBIOOPHL, OMPOCHI U TIp.); TOTOB
HOCTBIO K 00CYK/IEHUIO STHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
[IPUMEHEHHUEM JOCTHKCHUN HAyKH, OCO3HAHUEM BA)KHOCTH MOPAJIbHO-3TUYECKUX
IIPUHLUIIOB B IE€SITEIBHOCTH YUYEHOTO.

TpynoBoe BOCIIUTAHKE: YCTAHOBKOW HAa AKTUBHOE YYaCTUE B PELICHUHU IIPAKTH
YECKMX 3a7a4 MaTEMaTUYECKOW HAPABICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMa
THYECKOTro 00pa30BaHMs HA MPOTSKEHUH BCEH KU3HU JJIs yCTenHON mpodec
CHOHAJIbHOMN JAESITEIbHOCTU U Pa3BUTHEM HEOOXOUMBIX YMEHUN; OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM UHIUBUAYATbHON TPAEKTOPUU 00pa30BaHUs U KU3HEH
HBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

DCTeTUYECKOE BOCITUTAHHE  CIIOCOOHOCTHIO K AIMOIIMOHATIBHOMY M 3CTETHYEC
KOMY BOCHPHUATHIO MaTeMaTHUYECKIX 00BEKTOB, 3aa4, PELUICHHH, paccyxie
HUW; YMEHUIO BUIETh MAaTEMAaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH Hay4YHOTO ITO3HAHUSA: OPUEHTALIMEN B JEATEIBHOCTA HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
YeJI0BEKa, MPUPO/IbI U 00IIeCTBA, TOHUMAaHUEM MATEMATHYECKON HAYKH KaK
c(epbl YEIOBEUECKON AEATENBHOCTHU, ITANOB €€ pa3BUTHUS U 3HAYMMOCTH IS
pa3BUTHA IMBUIN3ALMH; OBJIAJECHUEM SI3bIKOM MAaTEMATUKU M MaTEMATHIECKON
KyJBTYPOU KaK CpEICTBOM IMO3HAHUS MUPA; OBIAACHUEM IPOCTEHIIMMHU HABBIKAMU
HCCIIEIOBATEIBCKON NESATENBHOCTH.



dusnueckoe BoCUTaHue, POpMUPOBAHUE KYIbTYpPbl 310POBbS M SMOIIMOHAIb
HOTO 0J1aronojayyusi: TOTOBHOCTHIO IPUMEHSITh MaTeMaTUYECKUE 3HAHUS B
MHTEpECAaX CBOETO 3/10POBbs, BEACHUS 3J0POBOT0 00pa3a KU3HH (310pOBOE
nuTanue, cOalaHCUPOBAHHBIN PEKUM 3aHITUHN U OTHbIXA, PETyJsipHas Guznyeckas
aKTUBHOCTB); C(OOPMUPOBAHHOCTHIO HAaBbIKA Pe(IICKCUH, TPU3ZHAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO K€ IpaBa JPYroro 4ejaoBeKa.

DKOJIOTMYECKOE BOCIIUTAHUE: OPUEHTAIIMEH Ha MPUMEHEHUE MaTeMaTUYECKUX
3HAHUM IS pelIeHus 3a7a4 B 00JACTH COXPAHHOCTU OKPYXKAIOIIEH Cpelibl, TIaHu
POBaHUS MOCTYIMKOB U OIIEHKH UX BO3MOXHBIX MOCIEACTBUM I OKPYKAIOIIEH
Cpe/bl; OCO3HAHUEM TJI00ATLHOTO XapaKTepa dKOJIOTMUYECKUX MPOOJIeM U MyTen ux
pelieHus.

JIM4HOCTHBIE Pe3ybTaThl, 00€CTICUMBAIOIINE aJaNTAIIMI0 00yYaroIerocs K
U3MEHSIOIIUMCS YCIOBUSIM COLIMAIBHOM U PUPOTHOU CPEJIbI:
- TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOB
HSI CBOCHM KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ICSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCA Y APYTUX JIFOACH, TprHoOpeTaTh B COBMECTHOM JeATeIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;
- HEOOXOIUMOCTHIO B (POPMUPOBAHUY HOBBIX 3HAHHH, B TOM YHCIEe (OPMYITHUPO
BaTh UJICH, MIOHSITHS, TUIIOTE3bI 00 00BEKTAX U SBIICHUIX, B TOM YUCIIC paHee He
U3BECTHBIX, OCO3HABATH Je(PUITUTHI COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH,
IUIAaHUPOBATh CBOE Pa3BUTHE;
- CITOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIUIO0, BOCTIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE
pElIeHHs U IeUCTBUS, (OPMYIUPOBATH U OLICHUBATH PUCKH U MOCIEACTBUS,
(dbopMHUPOBATH OTIBIT.

Memanpeomemmnule pe3yibmamaot.
bazoBrle nornueckue IeUCTBU:

- BBISIBJISITh U XapaKTE€pU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHUYECKUX
00BEKTOB, MOHATHUHN, OTHOIIEHUN MEXTy MIOHATUIMH; (OPMYITHPOBATH OIPEALIIe
HUS TIOHSTHH; YCTaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccudukaimu,
OCHOBaHUSA JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

- BOCIIPUHUMATh, OPMYITHPOBATH U MIPEOOPA30BHIBATE CYXKICHUS
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YaCTHBIC W OOIINE; YCIOBHBIC,
- BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTHUBOPEUHS B
dakTax, TaHHBIX, HAOTIOACHUSX U YTBEPKACHUSIX; MIPEAJIaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

- JIeTIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

- pa30upaTh 10Ka3aTEIHCTBA MATEMATHIECKUX YTBEPKACHUH (IPSMBIE U OT
MPOTUBHOTO), IPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE J10Ka3aTeIbCTBA
MaTeMaTH4ecKuX (PaKkToB, BHICTPAUBATH apTYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

- BBIOUpATh cOco0 pelieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHus, BbIOUpaTh Hanbosee NOAXOIAIIUNA ¢ YIETOM CAaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccaenoBaTeNbCKUE 1EUCTBYA

- UCTIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIBCKUI MHCTPYMEHT MTO3HAHUS;
(opMynHpoBaTH BOIPOCHI, PUKCUPYIOUIUE MPOTUBOPEUNE, TPOOIEMY,
CaMOCTOSITEILHO YCTaHABIMBATh UCKOMOE U JIaHHOE, POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

- MPOBOAUTH IO CAMOCTOSITEILHO COCTAaBIICHHOMY IJIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHNE 110 YCTAHOBIEHUIO OCOOCHHOCTEN
MaTeMaTH4YeCKOTro 00BhEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKy COOO0M;

- CaMOCTOATENIbHO (POpMyTUPOBATH 000OIIEHUS U BBIBOJBI 10 PE3yjIbTaTaM
POBEAEHHOTO HAOIOICHUSI, UCCIICI0BaHU I, OLICHUBATh JJOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHU;

- MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh
MPEATNONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Paboma c unghopmayueri:

- BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh HHGOPMAIIUH, TaHHBIX,
HEOOXOAUMBIX JIJISl PEIICHUS 3aa4H;

- BBIOUpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OPMAIIUIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

- BBIOUpaTh popMy TipejcTaBieHuss HHGOPMAIUA U WILTIOCTPUPOBATH pelllaeMble
3a/1a4M CXEMaMH, JuarpaMmaMiu, MHOU rpad)uKor ¥ MX KOMOMHAIIUSIMU;

- OLIEHUBATh HAJEKHOCTh HH(POPMAIIUU IO KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIIEM
Wil cPopMyITUPOBAHHBIM CAMOCTOSITENBHO.

VYHuBepcanbHble KOMMYHUKATHBHBbIE JCHCTBUSI 00€CTIeunBaOT ChOPMUPOBAH
HOCTb COIIMAIBHBIX HABBIKOB 00YYarOIINXCSl.

OO0uienue:

- BOCIIPUHUMATH U (OPMYIHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHMS 110 X0y PEIICHUS 3a/a4H,
KOMMEHTHUPOBATh MOJTYyYECHHBIN pPe3yJIbTaT;

- B X0J1e 00CYXAEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
poOIeMBbI, pelIaeMoi 3a/1auu, BRICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEUIEHNs; COTIOCTABIIATh CBOU CYKICHUS C CYKICHUSMHU IPYTUX YYACTHUKOB
auanora, OOHapyKUBATh PA3IMYHME U CXOJCTBO MO3UIIMI; B KOPPEKTHOM opme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

- IPEJICTABIIATH PE3YJIbTaThl PELUICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIEA0BaHU,
MPOEKTA; CAMOCTOSITEILHO BHIOMPATh (POPMAT BBICTYIUICHUS C YIETOM 33124
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUHU.

CoTpyIHHYECTBO:

- IOHUMATh U UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBHUIYaJTbHON
paboTHI MPU pEelIEHUN YUeOHBIX MATEMATHUYECKUX 3a/1a4;

- MPUHUMATh 1EJIb COBMECTHOM JI€SITENIbHOCTH, TUIAHUPOBATH OPraHU3aIUIO
COBMECTHOM pabOThI, pacrpeAesiTh BUIbl padoT, TOrOBapUBaTHCA, 00CYKIATh
MPOIIECC M PE3yabTaT paboThl; 0000IATh MHEHHSI HECKOJIBKHUX JIIOJICH;

- Y4aCTBOBATh B IPYIIOBLIX (hopMax paboThl (00CykaeHUsI, 0OMEH MHEHUSIMU,
MO3TOBBIE HITYPMBI U JP.);



- BBIIIOJIHATH CBOIO YaCTh padOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMHU
YIEHAMU KOMAaH/IbL;

- OLIEHUBATh KAY€CTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT [0 KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

VYHuBepcanbHble pEryIsTUBHBIE AEHCTBUS 00ecTIeunBalOT (OPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JINYHOCTHU.

Camoopranuzanus: cCaMOCTOATENIBHO COCTABIISATH IJIaH, ANTOPUTM PELIEHUS 3aa4u
(WM ero 4acTh), BEIOMpATh CIIOCOO PEIIeHUs ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMAIUU.

CaMOKOHTPOJIb:

- BJIAJIETh CII0OCO0aMuU CaMONPOBEPKU, CAMOKOHTPOJIS ITpoLiecca U pe3yibTaTa
peueHns MaTeEMaTUYECKON 3aa4H;

- IPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELIEHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH MOCTABICHHON LENH U
YCIOBUSAM, OOBSICHATh MPUYUHBI TOCTHKEHUS WIM HEIOCTHXKEHHUSI 1€, HAXOUTh
olIMOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemnuie pezynomamur OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha ypoBHE
OCHOBHOTO 00111er0 00pa30BaHus JOHKHO 00€CeunBaTh TOCTHXKEHHUE CIEIYIOIINX
IPEeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

- pacno3HaBaTh U3y4YEHHbIE TeOMETPUUECKUE PUTYPBI, ONPEIEIATh UX B3aUMHOE
pacmoiokeHue, n300pakarb reoMeTpUIecKre (GUTYpPhI; BHITOIHITH YEPTEKH 110
YCIJIOBHIO 3a7auu. MI3MepsTh INHENHBIE U YTI0BbIE BEIUYUHBI. PemaTe 3a1aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

- IefaTh rpyOyIo OIIEHKY JIMHEWHBIX U YTJIOBBIX BETUYUH MPEIMETOB B PEaIbHON
KU3HU, Pa3MEPOB MPUPOJIHBIX 00BEKTOB. PaznuyaTs pasmepsl 3TUX 0OBEKTOB 10
HOPSIAKY BETUYUHBI.

- CTPOUTh YEPTEKHU K TEOMETPUUECKHUM 3a]]a4aM.

- II0JIb30BATHCA MPU3HAKAMY PABEHCTBA TPEYTOJIbHUKOB, UCII0JIb30BATh IPU3HAKU
Y CBOICTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PELICHNH 3a/1a4.

- IPOBOAUTH JIOTUUECKUE PACCYKICHUS C UCIIOIB30BAHUEM F€OMETPUUECKHUX
TEOPEM.

- II0JIb30BATHCA MPU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIWAHBI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a1a4.

- OIPENENATh NapAIIIETBHOCTD MPSIMBIX € TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMU cekymias. OnpenensTe NapajjiebHOCTb MPSAMBIX C IOMOIIBIO PABEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSMOW 10 TOYEK APYroM MpsSMOi.

- pemiarh 3aa4M Ha KJIeT4aToi Oymare.

- IPOBOJUTH BBIYMCIICHHUS U HAXOJIUTh YUCJIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
r€OMETPUYECKHUX 3a/1a4ax C UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00pa30BaHHBIX IIPH NIEPECECUEHUH IBYX



MapajuIebHbIX MPSIMBIX CEKYIIEH. Pemars NpakTuYecKre 3a1aui Ha HaX0XKICHUE
YIJIOB.

- BJIQJIETh TIOHATUEM IT'€OMETPUUECKOTO MECTA TOYEK. ¥ METh ONIPEIAECIISITh
OMCCEKTPUCY yIJIa U CEPEIUHHBINA MEPICHANKYIISIP K OTPE3KY KaK FreOMETPUUYECKUE
MeCTa TOYEK.

- popMynupoBaTh OMpPECIICHHS OKPYKHOCTH M KPYyTra, XOpJbl U IHamMeTpa
OKPYKHOCTH, MOJIb30BAaThCS UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TH CBOMCTBA MPU
pELIEHNH 3a]a4.

- BJIQJIETh NMOHATUEM ONIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaXOJUThb €€ LEHTP.

- MMOJIL30BAThCA (PaKTaMHu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTrOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC TIEPIIEHIAUKYISAPBI K
CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B OJHON TOUKE.

- BJIAJIETh NMMOHATHEM KACATEJIIbHOM K OKPY>KHOCTH, IT0JIb30BATHCS TEOPEMOU O
MEPIEHINKYIAPHOCTH KACATEIIbHOU U pagnyca, PO BEAEHHOTO K TOYKE KacCaHUs.
- TIOJIb30BATHCS MPOCTEUIIMMU T'€OMETPUIECCKUMHU HEPABEHCTBA MU, IOHUMATh UX
MIPAKTUYECKUN CMBICI.

- IPOBOJIUTH OCHOBHBIE TEOMETPUUYECKHUE ITOCTPOEHHUS C OMOIIBIO LIUPKYJIS U
JIMHEHKHU.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema KoinunuyectBo | Kostuuecrso
4acoB KP

1. | Ilpocreiimue reoMmeTpudeckue GUTypsl U 13 1
UX CBOWCTBA.

2. | TpeyroJbHUKH. 18 1

3. | Ilapannenbubie npsmbie. CymMMa yriioB 15 1
TPEYroJbHUKA.

4. | OkpyXHOCTb U Kpyr. ['eomerpuueckue 15 1
OCTPOEHHSI.

3) 7 1
Bcero 68 5

MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma o anredpe g 8 kiacca pazpaboTaHa Ha OCHOBE
denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIapTa OCHOBHOTO
obmrero oopazoBanusi, yaeOHnKa Anredpa: 8 Kiacc: yueOHUK IS yUaIuXxcs
obmeoOpa3oBarenbHBIX opranm3aiuii / A.I'. Mepsnsk, B.b. ITomouckuii, M.C.
Sxup. - 3-e u3a., crepeorunnoe. - M.: Beartana-I'pad, 2019.

OcHoBHas 1eJIb Kypca: OBJIaJICHUE CUCTEMON MAaTEMATUUYECKUX 3HAHUM U
YMEHUH, HEOOXOIUMBIX ISl TIPUMEHECHHSI B TIPAKTUIECKOM eI TEITLHOCTH,
M3YYCHUS] CMEXHBIX AUCIUILIAH, IPOIOJDKEHUS 00pa3oBaHus; HOPMUPOBAHUE
MPEICTABICHUN O METOJIaX MAaTEMAaTHUKH KaK YHHUBEPCAIBHOTO S3bIKa HAYKH U



TEXHUKH, CPEJICTBA MOJACIUPOBAHHUS SIBIICHUI U TIPOLIECCOB; Pa3BUTHE UHTYUIIUU,
MHTEJUIEKTA, JIOTHYECKOTO MBIIIUICHUS, SCHOCTU U TOYHOCTH MBICIIH, JIEMEHTOB
AITOPUTMUYECKOU KYJIBTYpPBI, CIIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEN;
BOCIIUTAHUE KYIbTYpPbl JMYHOCTH, OTHOIIECHUS K MaTeMaTHUKE KaK 4acTu
00111eueI0BEYECKON KYJIbTYPhI, UTPAIOIIEe 0CO0YIO POJIb B OOIIECTBEHHOM
Pa3BUTHH.
3agaum o0yyenus:
- OBJIaJICHUE KOHKPETHBIMU MaTEeMaTUYECKUMU 3HAHUSAMU, HEOOXOAUMBIMU JJIsI
MIPUMEHEHUS B MPAKTUUYECKON NEATeIbHOCTH, JI U3yUYCHUS] CMEKHBIX JTUCITUIUINH,
JUTSL TPOAOIKEHUS TPO(EeCCUOHATBHOIO0 00pa30BaHusl; MHTEIUIEKTYalIbHOE
pa3BUTHE ydalIuXxcs,
- opMHpOBaHHE KaueCTB MBIILJICHUSI, XapPAKTEPHBIX JJIsI MATEMaTHUYECKOMN
NEATeIbHOCTH U HEOOXOIUMBIX JIJISI IPOyKTUBHOM KM3HU B OOIIECTBE;
- popMupoOBaHKEe PEACTaBICHUN 00 UACIX U METOJaX MAaTEMaTUKH, O MaTeMaTHKE
KaK (hopMe OMUCaHUS U METOJI€ TIO3HAHUS IEUCTBUTEILHOCTH;
- (hopmupoBaHue npeACTaBICHUI O MaTeMaTUKE KaK YaCcTU OOIIEeYeI0BEYECKON
KyJIbTYpbI, TOHUMaHHE 3HAYUMOCTH MaTEMaTUKHU JJIsl OOIIECTBEHHOTO Mporpecca.
HNcnonb3yeMblil y4eOHO-METOAMYECKUIT KOMILJIEKT:
1. Anre6pa: 8 kiacc: yaeOHHK T ydamuxcs o01eo0pa3oBaTeIbHbIX
yupexaennit/ A.I'. Mep3nsk, B.b. Tlononckuit, M.C. Sxup. — M.: Benrtana-I'pad,
2019.
2. AnreOpa: 8 Kiacc: TUIAKTUYECKHE MaTepraibl: COOPHUK 3a7]a4 U KOHTPOJIbHBIX
pabo1/A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2021.
[To mporpamme Ha U3ydeHue areOpsl B 8 Ki1acce OTBOJUTCS 3 yaca B HEJEINIO,
nroro 102 yaca B roj.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA

YUYEBHOI'O ITPEIMETA

N3ydenne anreOpsl 1Mo JaHHOW MTpOorpaMMe CIIOCOOCTBYET (POPMHUPOBAHUIO Y
yUYalIuXCsl IMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB O0YUCHHUS,
COOTBETCTBYIOIINX TpeOoBaHUsIM DeepaibHOTO TOCYAaPCTBEHHOTO
00pa30BaTEIBLHOrO CTaHAAPTa OCHOBHOIO 00111ero 00pa3oBaHMUsL.
JIn4HOCTHBIE pe3yJbTAThI:
1) BociTaHuEe POCCUICKOM rpaXAaHCKOW UIEHTUYHOCTU: MATPUOTHU3MA,
yBaxkeHHs K OTeuecTBy, OCOZHAHUE BKJIa/la OTE€UYECTBEHHBIX YUEHBIX B PA3BUTHE
MHPOBOU HAYKH;
2) OTBETCTBEHHOE OTHOIIEHUE K YUYEHHUIO, TOTOBHOCTh U CLIOCOOHOCTh
00y4JarommXcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAITUHU K
O0OyYEHHIO ¥ TIO3HAHUIO;
3) oco3HaHHBIN BHIOOP ¥ MOCTPOEHUE JTalibHEHIIeH NHANBUYaIbHON TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKH B MHUPE Mpodeccuit 1 mpodhecCHOHATHHBIX
MPEANOYTEHHU I C yUETOM YCTOMUYMBBIX MMO3HABATEIbHBIX HHTEPECOB, a TAKKE Ha
OoCcHOBE (hOPMUPOBAHUS YBAXKUTEIHLHOTO OTHOIICHUS K TPYAY, PA3BUTUE OMBITA
Y4acTHsl B COLUAIBHO 3HAYMMOM TPYIE;
4) yMeHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yJbTaT y4eOHOM 1 MaTeMaTHYeCKON
NEeATEeNIbHOCTH;



5) KpUTUYHOCTH MBIIIJICHUS, UHUITUATUBA, HAXOAYMBOCTh, aKTUBHOCTD MPHU
pelIeHNH MaTeMaTHYeCKUX 3aad.

MeTanpeaMeTHbIe pe3yJbTAThI:

1) ymeHue caMoCTOSATEIBHO ONPEAEIIATh LEIU CBOEro 0Oy4YEHHUsI, CTABUTh U
dbopmynupoBaTh 1151 ce0s HOBBIE 3a7a4M B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOE€ MO3HaBaTEIbHOU JIEATEIbHOCTH;

2) yMEHHE COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOEH JIEATEILHOCTH B MPOIIECCE TOCTUKEHUS
pe3ysbTaTa, OnpeiessaTh CHOCOOb! IEUCTBUM B paMKaXx MPeasIOKEHHBIX YCIOBUN U
TpeOoBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYalME;

3) yMeHue OIpeAeaTh MOHATHSA, CO3/1aBaTh 0000IIEHUS, YCTAHABIUBATh
aHaJIOTUH, KIACCU(UIIMPOBATH, CAMOCTOSITEILHO BEIOMPATH OCHOBAHUS U
KpUTEpUU JJIs1 Ki1acCUUKAIUU;

4) yMeHHE YCTaHABIMBATh MPUUUHHO-CIICICTBEHHBIC CBSI3H,

CTPOUTH JIOTHYECKOE PACCyKJIEHUE, YMO3aKtoueHue (MHAYKTUBHOE, IETyKTUBHOE
Y TI0 aHAJIOTHH) U JIeiaTh BIBOJIBI,

5) pa3BuTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHUsI MHPOPMAITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH;

6) epBOHAvYaJIbHbIE TIPEACTABICHUS 00 UEAIX U O METO/IaX MaTeMAaTHKH KakK 00
YHUBEPCAJIbHOM S3bIKE€ HAYKU U TEXHUKH, O CPEICTBE MOJICTMPOBAHHUS SIBIICHUN U
IIPOLIECCOB;

7) yMeHue BUACTh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUH B
OPYTUX NUCIUIUIMHAX, B OKPYKAIOLIEH KU3HU;

8) yMeHHe HaxOJIUTh B Pa3IMYHBIX UICTOYHUKAX HH(OPMAIUIO, HEOOXOIUMYIO IS
pEIICHHs] MaTeMaTHYEeCKUX 3a/1a4, U TIPEJICTaBIATh €€ B MOHATHOM opMme,
IPUHUMATH PEIICHHUE B YCIOBUSIX HETIOJHOU UM M30BITOYHOM, TOUHOM MITH
BEPOSATHOCTHON MH(MOPMAIINH;

9) ymMeHHe NOHMMAaTh U UCIIOJIb30BaTh MAaTEMAaTUYECKHE CPEICTBA HATJISIATHOCTH
(rpaduku, TaOIHIIBI, CXEMBI U JAP.) JJIs WIUTIOCTPAIIMU, HHTEPIIPETAINH,
apryMeHTaluu;

10) ymeHue BbIIBUTaTh TMIIOTE3bI MPU PELICHUH 3a]1a4d, TOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

11) noHuMaHue CyIIHOCTH aNTOPUTMHUYECKUX IPEANUCAHUN U YMEHHE
JNENCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM AITOPUTMOM.

IIpeaMeTHBIE pe3y/abTATHI:

1) oco3Hanue 3HaUYeHHS] MATEMATUKH JIJIs1 IOBCEITHEBHOM KU3HHU YEJIOBEKA;

2) npescTaBlIeHUE O MAaTEMAaTUUYECKOM HayKe Kak cpepe MaTeMaThuyecKou
NEeATEeNbHOCTH, 00 3Tanax e€ pa3BUTHUA, O €€ 3HAUMMOCTH JJI1 pa3BUTHUS
MBUJIN3ALINN;

3) pa3BuTHE YMEHUH pabOTaTh C yueOHBIM MaTeMaTHUYECKUM

TEKCTOM (aHAJIM3UPOBATH, U3BJIEKATh HEOOXOIUMYIO HH(OPMALIKIO), TOUHO U
IPAMOTHO BbIPaXKaTh CBOU MBICIIU C IPUMEHEHUEM MAaTEeMaTUYECKOU
TEPMUHOJIOTUN U CUMBOJIUKH, IPOBOJUTH KIacCU(DUKALINU, JIOTHUECKUE
00OCHOBaHUS;



4) BnaneHue 6a30BbIM MOHATUIHBIM aNliapaToOM MO OCHOBHBIM pa3jeiiam

COAEPKAHUS;

5) cucremMarnyeckue 3HaHKU O QYHKIUSIX U UX CBOMCTBAX;

6) MpaKTUYECKN 3HAUMMbIE MAaTEMAaTHUUYECKUE YMEHHUSI U HABBIKU, UX IPUMEHEHUE K

PELICHUI0 MAaTEMATHYECKUX U HEMAaTEMAaTUUYECKUX 3a/1a4, IPEANOoIararomiee

YMEHUS:

BBITIOJTHATH BBIYUCIICHUS C IEUCTBUTEILHBIMU YHCIIAMU:

- pelIaTh ypaBHEHUSA, HEPABEHCTBA, CUCTEMbI YPABHEHHUI U HEPABEHCTB;

- peniaTh TEKCTOBBIC 3a]]a4u apU(PMETHIECKUM CIIOCOOOM, CITIOCOOOM COCTABJICHUS

U pEIICHUs] YpaBHEHUI;

- MPOBOJUTH MPAKTUUYECKUE PACUETHI;

- BBITIOJIHATH TOXJECTBEHHBIC MPEe0Opa30BaHUs PAllMOHATBLHBIX BRIPAKECHHUII;

- BBITIOJIHATH OIEpalK HaJl MHOKECTBAMH,

- UCCJIeIOBAaTh (PYHKIIMHU U CTPOUTH UX IpadUKu;

- pemaTh MpocTeIme KOMOMHATOPHBIE 3a/1a9H.

Anzebpauueckue svlparxcenus

Buvinycknuk nayuumcs:

o OmnepupoBaTh MOHATUIMHU «TOXKJIECTBOY, «TOXKIESCTBEHHOE MPeoOpa3oBaHUEy,
pemaTh 3a/1auu, cojepkaiirie OyKBeHHbIC TJaHHbIC, padoTaTh C GOpMyJIaMu;

o OmnepupoBaTh NOHATHUEM «KBaJIPATHBIN KOPEHBY», IPUMEHATH €TO B
BBIYHMCIICHUSX;

o BrimonHsaTE IpeoOpa3zoBaHuE BBIPAKEHUN, COACPIKAIINX CTENECHHU C LETBIM
NOKa3aTesIMU U KBaJpaTHbIE KOPHHU;

o BrInoaHATE TOXKIECTBEHHBIE MPEOOPa30BaHUS PALIMOHATBHBIX BHIPAKECHHIM
Ha OCHOBE TpaBWJI ICUCTBUI HAa/l MHOTOWICHAMH U aJIreOpandecKUMHU
TpOoOsSIMU;

o BBINONHATE pa3noXeHue MHOTOUJIEHOB HA MHOXKHUTEIIH.

Buinycknuuk nonyuum 603moxicHocmy.:

o BrimoaHATE MHOTOIIATOBBIE MPEOOPa30BaHUS PAIIMOHATLHBIX BHIPAXKECHHUI,
IpUMEHSsIst HA0Op CITOCOOOB U IPHEMOB;

o IIpumeHATH TOXAECTBEHHBIC TPEOOPA3OBAHMS IJIS1 PEIICHHUS 33124 U3
Pa3IMYHBIX pa3AesoB Kypca.

Ypaenenusn

Buinycknuk nayuumcs:

o Pemate 0OCHOBHBIE BU/IbI PAIMOHAIBHBIX YPABHEHUM C OJTHOW IEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUU C IByMS EPEMEHHBIMU;

o IloHuMaTh ypaBHEHHS KaK BaXKHEHIIIYI0 MATEMATHUYECKYIO MOJIEIb JJIsl
OMUCAHUA U U3YUYCHUS] PA3HOOOPA3HBIX pEalIbHbIX CUTyallui, periaTh
TEKCTOBBIE AJIr€OpandecKuM METO/IOM;

o Ilpumensars rpaduueckue npeacTaBieHus sl UCCIEA0OBaHUS YPaBHEHHUI,
HCCIIEIOBAHUSI U PEILICHHS] CUCTEM YPaBHEHHI C IBYMs IEPEMEHHBIMH.

Buvinyckuuk nonyuum 603mM0o4CHOCIb .



o OsnazneTs crienMaabHbIMU IPUEMAMHU PEIIEHNS YPABHEHUI H CUCTEM
YPaBHEHUN; YBEPEHHO MPUMEHSTH annapaT ypaBHECHUMN JJIs1 PEIICHUS
Pa3HOOOpa3HbIX 3aJ1ay U3 MATEMATUKHU, CMEKHBIX MPEIMETOB, MPAKTUKH;

o Ilpumensars rpaduueckue npeacTaBiIeHUs sl UCCIEOBAHUS YPAaBHEHUH,
CUCTEM YpaBHEHHUM, COiepkKaIINX OYKBEHHbIE KOAP(HUIIUEHTHI.

Dynkyuu

Buvinycknuk nayuumcs:

o [loHumaTh U UCTIONBL30BaTh (PYHKIIMOHAILHBIC TIOHATHS, SI3bIK;

o Crpouth rpaduku 31eMEHTapHBIX (DYHKIUN, UCCIIEI0OBATh CBOMCTBA YMCIOBBIX
GbyHKIMI Ha OCHOBE U3YUYEHUSI MOHATHUS UX IPadUKOB;

o lloHumatrh PyHKIMIO KaK BaKHEUIIIYIO MAaTEMAaTHUYECKYIO MOJIEIb IS
ONMCAHMS MPOLIECCOB U ABJICHUUN OKPYKAIOIIEr0 MUPA, IPUMEHSATh
(G YHKIIMOHAIBHBIN SI3BIK JIJIs1 OTIMCAHUS U UCCIIEAOBAHUS 3aBUCUMOCTEH MEXIy
bU3UYECKUMU BETUYNHAMY;

o IloHumatrh QPyHKIIMIO KaK MAaTEMAaTHYECKYHO MOEIb JIJISI ONMUCAHUS TTPOIIECCOB
U SIBIICHUM OKPYXKAIOIIETO MUPA, IPUMEHSITh (DYHKITHOHATBHBIHN S3BIK JJIS
OTMCAHUS U KCCIICIOBAHUS 3aBUCUMOCTEH MEXAy (PU3NUECKUMH BETMUMHAMU;

Buinycknuuk nonyuum 603moiCHOCMb !

o IlpoBoauTh HccienOBaHMS, CBSI3aHHBIC C U3yUYEHHEM CBOMCTB (YHKIIHMH, B TOM
YHCJIE C UCTIOJIb30BAaHUEM KOMITbIOTEPA; HA OCHOBE TPAa(UKOB H3YUEHHBIX
(GyHKIIUN CTPOUTH OoJiee CIokKHbIe rpaduku (KyCOUHO-3a/IaHHbIE, C
«BBIKOJIOTBIMW) TOYKAaMH U T. II.);

o Hcrnonb3oBaTh (hyHKIIMOHATBHBIEC PECTABICHUS U CBOMCTBA QYHKIUN IS
peleHns MaTeEMaTUYECKHUX 3a7a4 U3 pa3IMuHbIX pa3desioB Kypca.

COLEPKAHUE KYPCA.

AureOpanyeckue Bbipa:kenusi. KBajgparuoliii TpéxusieH. KopeHnb kBaipaTHOTO

TpéxuneHa. CBOMCTBA KBaJIpaTHOIO TpéxwieHa. Pa3nokeHne KBaapaTHOro

TpEXUJIEHA Ha MHOKUTENU. PanmoHanbHble BeIpakeHUs1. L{enbie BbIpakeHusl.

Hpob6ubie Boipakenus. Parmonanbuas 1po0s. OCHOBHOE CBOWCTBO PaIlMOHAIBLHOMN

npo6u. CioxeHre, BEBIYUTaHNEe, YMHOXKEHUE U JICTICHHE PAllMOHAIBHBIX IPOOEH.

BosBenenue panroHanbHON ApoOu B cTeneHb. ToXIeCTBEHHbIE MPeoOpa3oBaHMs

palMOHANIbHBIX BbIpakeHUH. CTeneHb ¢ LeNbIM MOKa3aTeleM U €€ CBOICTBA.

KBaapartubie kopHu. ApudMeTHdecKuid KBaJpaTHbI KOPEHB U €T0 CBOMCTBA.

ToxaecTBeHHBbIE MPEe0Opa30BaHMS BIPAKEHUN, COEPKAIINX KBaIPATHBIE KOPHHU.

YpaBHenusi. KBagpatHoe ypaBHeHue. @opmyiia KOpHEN KBAIPATHOTO YPABHEHUS.

Teopema Buera. PannonanbsHble ypaBHeHUs. Pelienne panoHaibHbIX YPaBHEHUH,

CBOJAIIMXCS K JINHEMHBIM WM K KBaAPATHBIM YpaBHEHUAM. PelieHne TeKCTOBBIX

3a7a4 C MMOMOIIBI0 PAlMOHAJIBHBIX YPABHEHUMN. Y PABHEHUE C JBYMSI

nepeMeHHbIMH. ['paduk ypaBHEHUS C AByMS iepeMeHHbIMH. JInHEeitHOEe ypaBHEHNE

C IBYMS TIEPEMEHHBIMU U er0 Tpaduk. CHCTeMbl ypaBHEHUM C TBYMS

nepeMeHHbIMU. ['padrueckuii METOJ] pelieHUs] CUCTEMbI YPABHEHUM C NIBYyMSI

MepEMEHHBIMU. PellieHne cucTeM ypaBHEHUM METOJOM MOJCTAHOBKH U CII0KEHUS.

Cucrema AByX ypaBHEHHUH C JIByMS IEPEMEHHBIMU KaK MOJIENIb PEATbHON

CUTYyallUHu.



®yukunu. [Toctpoenue rpagukoB GyHKIMI ¢ TOMONIBIO IpeoOpa3zoBaHuil GuUryp.
Hynu pynkiuu. IlpomexyTku 3HakonoctossHeTBa GyHKUUU. [IpomexxyTku
BO3pacTaHus U yObiBaHUA PpyHKIMK. OOpaTHas NPONOPLHOHATBHOCTb.
KBaapartnunas ¢pyHkuus, QyHKIMS y=VX, UX CBOICTBA U rpauKH.

TEMATHYECKOE IINTAHUPOBAHHUE

No Tema KoauyectBo | KostnuecTso
4acoB KP

1. ParmonanbHbie BBIpaXKEHMUS. 44 4

2. | KBagparnbie kopau. [leficTBUTENbHBIE 25 1
qHCIIa.

3. | KBagpaTHble ypaBHEHUSI. 26 2

4. | IloBTOpeHue u cucrtemMaTu3anus yaieOHOTro 7 1
MaTepuana.
Bcero 102 8

MOSICHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma mo reomMeTpuu JuIs 8 Kiacca COCTaBJieHa Ha OCHOBE
- egepasbHOTO TOCYAAPCTBEHHOT'O 00Pa30BaTEILHOTO CTaHapTa OCHOBHOTO
oO1rero oOpa3oBaHus;

- TpeOOBaHUM K pe3yIbTaTaM OCBOSHUSI OCHOBHOM 00pa3oBaTeIbHOM POrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHuUs;
- Ha ocHOBe aBTOpcKoi mporpammbl A.I'. Mepainsik, B.b. [lononckuii, M.C. SAxup —
M.: IIpocsemenue, 2022.

HEJIU U 3AJJAYU KYPCA:

[IporpaMmma coctaBieHa UCXO/I U3 CIACAYIONIUX MEICH U3YUCHUS eeomempuul B
paMKkax ¢eaepabHOr0 KOMIIOHEHTA TOCYIapCTBEHHOT'0 00pa30BaTEIbHOTO
crangapta (OCHOBHOIr0) 00IIero 00pa30BaHKs B OCHOBHOM IIKOJIE: (POPMUPOBAHUE
POCCUNCKOW IPaKIaHCKOW UACHTUYHOCTH, KOMMYHUKATUBHBIX KA4€CTB JIUYHOCTH
1 (OpMHUPOBaHKE KIFOUEBOW KOMIIETCHIINA — YMEHHS YUYUTHCS; Pa3BUTHE
MBIIIIJICHUS, TIPEXK]Ie BCETO OPMUPOBAHNE aOCTPAKTHOTO MBIIILICHUS.

B nporiecce u3yuenust reomeTpuu GOpPMHUPYETCS JTOTHIECKOE U
ANTOPUTMHUYECKOE MBINJICHUE, a TAK)KE TaKWe KaueCTBa MBIIICHUS, KaK CUJIa U
TUOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTD. JIJIsT ajantanny B COBPEMEHHOM
HH()OPMAITMOHHOM 00IIIECTBE BAXKHBIM (DaKTOPOM SIBIIsIeTCS (POpMUpOBaHHE
MaTEeMaTHIECKOTO CTUIISI MBIIIUJICHHS, BKIIOYAIOIIETO B ¢€0sl MHIYKITUIO U
TEAYKINI0, 0000IeHNE 1 KOHKPETU3AIMIO, aHAJIN3 M CHHTE3, KITaCCU(DHUKAIIUIO U
CUCTEeMaTH3alNI0, a0CTparupoBaHue U aHAIOTHIO; 00yUYeHHE TEOMETPUH JaET
BO3MOXHOCTbH IIKOJFHUKAM HAyUUTHCS IJIAHUPOBATH CBOIO JCSATEIBHOCTS,
KPUTHUYECKU OTICHUBATH €€, MPUHUMATh CAMOCTOSITEITbHBIC PEIICHMS, OTCTAUBATh
CBOM B3TJISIIBI U YOCKICHMS; B IIPOIIECCE M3YyUCHUS T€OMETPUN ITKOTHBHUKA
ydaTcs M3J1araTh CBOM MBICIIH SICHO ¥ MCUEPITBIBAIONIE, TIPUOOPETAIOT HABBIKU
YETKOTO BHITIOJTHEHUS MAaTEMAaTUYECKUX 3aMMICEH, PU ITOM HCITOJIH30BAHUE



MaTeMaTH4YEeCKOTO SI3bIKa MO3BOJISIET PA3BUBATH Y YYAIIMXCS TPAMOTHYIO YCTHYIO U
MUCbMEHHYIO PEUb; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS TEOMETPUM KaK HAYKU
dbopMupyeT y ydamuxcs npeicTaBIeHUEe O TEOMETPUU KaK YacTu
0011e4eI0BEYECKOM KYIbTYPHI.

[IpakTrdeckas 3HAYUMOCTb HIKOJIBHOT'O Kypca reOMeTpuu 7-9 Ki1acCoB COCTOUT B
TOM, YTO MPEAMETOM €€ U3yUCHHUs SIBIISAIOTCS MPOCTPAHCTBEHHBIE ()OPMBI U
KOJIMYECTBEHHBIC OTHOIIIECHUS peajbHOro Mupa. B coBpeMeHHOM 00111eCTBE
MareMaTH4ecKas MoJIr0TOBKAa HEOOX0AMMa KaK/IOMY YeJIOBEKY, TaK KaK
MaTeMaTHKa MPUCYTCTBYET BO BCEX chepax YeIOBEUECKOU eI TEILHOCTH.

OO0mas xapakrepucTuKa y4eO0HOro nmpeamera

Copeprkanue Kypca reoMeTpuu B 7-9 kiaccax mpeacTaBieHO B BUIE CIEIYIOIIUX
coJiepKaTeNbHbIX pa3neioB: «I eomempuueckue guzypor», «Hzmepenue
2eomempuyeckux eenuuuny, «Koopounamory, « Bexkmopuwry, «I'eomempus ¢
UCHOPUYECKOM PA3BUMUN)).

Conepxanue paznena «I eomempuueckue gpuypovry ciayxxut 6a3oi s
JTaTbHEHIIIEro N3yYeHHs yUaluMucs reomeTpun. Mzyuenue matepuaa
crocoOCTBYET (POPMHUPOBAHUIO Y YUAIIMXCS 3HAHUHN O reoMeTprudecKon purype
KaK BOXXHEUIIIEH MAaTEMAaTUYECKON MOJIENH JJI1 OIUCAHUS PEATBHOTO MUpA.
['maBHas 1enb JaHHOTO pa3jiesia — Pa3BUTh y YUaIIUXCsl BOOOpaKCHHE U
JIOTUYECKOE MBIIIJICHUE MMyTEM CHCTEMAaTUUECKOTO U3YUEHHUS CBOMCTB
reOMETPUYECKUX PUTYP U MPUMEHEHHUSI 3TUX CBOMCTB IPH PEIICHUH 33124
BBIUHCITUTEIHLHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas poJib IPU 3TOM
OTBOJUTCS PA3BUTHIO TeoMeTprueckoil HHTyunu. CoueTaHue HarJsiJHOCTH C
(bopManbHO-IOTMUECKUM TOX0I0M SIBJISIETCS HEOTHEMIIEMON YacThIO
TreOMETPUYECKUX 3HAHUM.

Conepyxanue pasnena «HMzmepenue ceomempuueckux eeiU4UH) PacIiupsieT U
yrayOasieT IpeCTaBIeHUs yIaluXcsi 00 U3MEPEHUSX JJIMH, YTII0B U IUIOIa el
buryp, crmocodbcTByeT (HOPMUPOBAHUIO IPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX
KaK MpU PEIICHUH TeOMETPUUYECKHX 3a/1a4, TaK U B TIOBCETHEBHOM JKU3HH.

Conepxanue paznenoB «Koopounamury, « Bekmopuy) pacuupsieT u yriayosuser
MPEACTABICHUS YYalIUXCsl O METO/I€ KOOPJMHAT, Pa3BUBAET YMEHUE MPUMEHSTh
anredpandecKuil anmapat npu perieHur TeOMETPUIECKUX 3a/1a4, a TakKe 3a/1a4d
CMEKHBIX JTUCIUIUINH.

Pa3znen «l'eomempusn ¢ ucmopuueckom pazeumuuy, COAEpKaHue KOTOPOro
¢dbparMeHTapHO BHEIPEHO B M3JI0’KEHUE HOBOTO MaTepHalia Kak CBEJeHUs 00
aBTOpax M3y4aeMbIX ()aKTOB U TEOPEM, HCTOPHH UX OTKPBITHUS, TPEIHAZHAYCH JIJIS
dbopMHUpOBaHUS TIPEICTABICHUN O TEOMETPUH KaK YaCTH YEIIOBEYECKOM KYJIbTYPHI,
JU1s1 OOILIETO pa3BUTHS IIKOJIBHUKOB, JIJI CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKOM
cpeabl 00yUYeHHs.

Onucanue Mecta, posiv y4eOHOro npeaMera B yueOHOM IIaHe:
BbazucHbli yueOHbI (0Opa30BaTeNbHbIN) [JIAH HA U3YUYEHUE TEOMETPUH B 8 Ki1acce
OCHOBHOM HIIKOJIbI OTBOJUT 2 YYEOHBIX Yaca B HEJEIIO B TeUEHUE rofa o0ydeHust
34 wenenu, Bcero 68 yacoB. ['eomeTpus ABISETCS ONHUM U3 OMTOPHBIX IIKOJIBHBIX
npeaMeroB. ['eomeTpuueckre 3HaHUSI 1 YMEHUSI HEOOXOIUMBI JJIsl U3YUYEHUS
JIPYTUX MIKOJBHBIX JUCUUILIHH (pusnka, reorpadusi, xumus, “tHPOpMaTHKa U Jp.).



COILEPKXAHUE KYPCA TEOMETPUU 8 KJIACC
Mmnozoyzonvonuku. Tpeyronbauku. CpeaHss JUHAS TPEYroJbHUKA. Teopema
[Mudaropa. [logoOubie TpeyronbHuku. [Ipu3Haku mogo6ust TpeyroabHUKOB. Touku
NepecevyeHnst MeIMaH, OMCCEKTPHUC, BBICOT TPEYTOJIbHUKA, CEPEANHHBIX
NEePHEeHAUKYJIIPOB CTOPOH TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI TPEYTOIbHUKA.
Teopema daneca. MeTpuueckre COOTHOLIEHHUS B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO YIJia IPSIMOYTOJIbHOTO
TpeyroibHuKa. @opMyIibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
OJIHOTO Y TOTO K€ yIJa. Pemenune npsaMoyroiabHbIX TPEYrOJIbHUKOB.
YetbipéxyronpHuku. [lapamienorpamm. CBoICTBA U MIPU3HAKH MApAIIIEIOTrpaMMa.
[TpssMmoyronbHUK, pOMO, KBaJIpaT, UX CBOMCTBA U npusHaku. Tpanemnus. CpenHsis
JIUHUS Tpareinuu 1 e€ cBorucTBa. MHOTOYTOJMBHUKHU. BBITTyKIIble MHOTOYTOJIBHUKH.
CyMMma yriioB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Oxpyarcnocmo u Kpye. OKpy>KHOCTb U KpyT. LIeHTpanbHble U BOUCAHHBIE YTJIBI.

BrnircanHbie 1 onmucaHHbIE YETHIPEXYTOJIbHUKH, KX CBOMCTBA U MIPU3HAKHU.

BnmcanHbie u onmucaHHbIE MHOTOYTOJIBHUKH.

H3mepenue ceomempuueckux geauyun.llepumerp MHOroyrojbHuKa. Bennunna

BIUCAHHOTO yria. [loHsTHs muionaau MHOTOyroJibHUKa. PaBHOBENMKUE (QUTYPHI.

Haxosxnenue miomaam KBagpara, IpsMOYroibHUKa, NapajieorpaMma,

TPEYroJIbHUKA, TPAIICLINU.

Onemenmol noeuxku. Heobxonumoe u J0CTaTOUHOE YCIIOBUA. YTIOTpeOIeHne

JIOTUYECKUX CBI30K €CalU..., MO ..., Mo20a U  MOJIbKO Mo20d.

l'eomempus 6 ucmopuueckom pazeumuu. I3 ucropuu reomerpu. TpUrOHOMETPHUS

— Hayka 00 U3MepeHHH TpeyroJbHUKOB. JI. Ditnep. Danec. [Tudarop.
IJIAHUPYEMBIE PE3YJIBTATBI.

IIpeameTHble: [ eomempuueckue hueypol. Y UeHUK HAYIUTCS:

1) mosB30BaThCS SA3BIKOM FCOMETPHUH VISl OIIMCAHUS TPEAMETOB OKPYKAIOIIETO

MHpa U UX B3aUMHOTO PACIIOIO0KEHHS;

2) pacrio3HaBaTh U U300pakaTh Ha YepTekKaxX U PUCYHKAX TCOMETPUUCCKUC

burypsl 1 ux KOHGUTypaIuu;

3) xIaccupUIMPOBATH FTEOMETPUYSCKHE (DUTYPHI;

4) HaXOAWTh 3HAUCHUS JUTUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOIICHUS,

rpanycHyto mepy yrioB oT 0° o 180°, mpumeHsia onpeaeneHus, CBOMCTBa U

MpU3HaKH QUTYP U UX DJIIEMEHTOB, OTHOIEeHUs Quryp (momobdue);

5) ormepupoBaTh C HAYAIBHBIMY IMOHATHUSIMHA TPUTOHOMETPHUH H BBITIOIHSATH

AJI€MEHTapHbIe onepauu HajJ (QYHKIUSMH YIJIOB;

6) MOKa3bIBATh TCOPEMBI;

7) pemiath 3aJ1a4u Ha JOKAa3aTEILCTBO, ONUPAsCh HA N3ydeHHBIC CBOMCTBA (Uryp U

OTHOILIEHUM MEXIY HUMHU U IPUMEHSSI U3YUEHHBIE METO/bI I0KA3aTEIbCTB;

H3mepenue ceomempuueckux éeauyur. Y 4eHUK HAyYUTCA

1) UCII0JIb30BaTh CBOMCTBA H3MEPEHUS JJIMH, TUTOIIAJICH U YIJIOB MPH PEIICHUH

3a/1a4 Ha HaXOXJIEHUE JUIMHBI OTPE3Ka, IPalyCHON MephI YIIa;

2) BBIYUCIIATD TUIOMIAJINA TPEYTOJIBHUKOB, MIPSMOYTOJIBHHKOB, MTapajlIeIOrPaMMOB,

Tpaneuui;



3) BBIYUCIIATD JUTMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP M UX YTJIbI, HCIIOJIB3Ys
dbopmynsl miomaaen Guryp;

4) pemiath 3aJ1a4¥ Ha JOKa3aTEIBCTBO C UCIOJIb30BaHKEM (HhOpMYIT TUTomanei
duryp;

5) pemaTh MpakTHYECKUE 3a1a4UH, CBI3aHHBIC C HAX0XKICHUEM IT'eOMETPUICCKHIX
BEJIMYUH (KCIOIB3Ys MPU HEOOXOAUMOCTH CITPABOYHUKH M TEXHUYECKUE
Cpe/ACTBa).

MeranpeaMeTHble:

1) ymeHue caMOCTOSATEIBHO ONPEAEIIATh LEIU CBOEro 0OyUYeHHUsl, CTABUTH U
dbopmynupoBaTh 1151 ce0s HOBBIE 3a7a4M B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MMO3HABATEIbHOW EATEIBHOCTH;

2) yMEHHE COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU Pe3yJbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH JAEATEIBHOCTH B MPOLIECCE JOCTHKEHUS
pe3ysbTata, OnpenessiTh COCOObl IEUCTBUM B paMKax MPeasIOKEHHBIX YCIOBUN U
TpeOoBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYaIUE;

3) ymMeHue onpeensaTh MOHATHS, CO37aBaTh 0000IICHNUS, yCTaHABINBATh
aHaJIOTUH, KJIACCUDUIIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U
KpUTEPUU JJIs1 KJIacCUPUKAIUH;

4) yMeHUE YCTaHABIMBATh NPUUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH JTIOTMYECKOE
paccyXJIeHue, yMO3aK/IloueHue (MHAYKTUBHOE, 1E€AYKTUBHOE U 110 aHAJIOTUH) U
JenaTh BEIBOBI;

5) yMeHHe WLTIOCTPUPOBATH U3yUEHHBIE MOHATHS U CBOWCTBA (PUTYp, OIIPOBEPraTh
HEBEPHBIE YTBEPKIACHUS;

6) KOMIIETEHTHOCTh B 00JaCTH UCTIOIb30BaHMS MHPOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTH;

7) mepBOHauYaJIbHBIC MPECTABICHUS 00 UIEAX U O METOaX MaTEMAaTUKH KakK 00
YHUBEPCAJIbHOM A3bIKE€ HAYKH U TEXHUKE, O CPEACTBE MOJEIUPOBAHUS ABICHUN U
IIPOLIECCOB;

8) yMeHHe BHIETh MAaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIluU B
OPYTUX NUCIUIUIMHAX, B OKPYKAIOLIEH KU3HU;

9)ymeHue HaXOAUTh B PA3IMYHBIX HCTOYHUKAX HH(POPMAIUIO, HEOOXOIUMYIO JIJIS
pElICHHs] MaTeMaTHYEeCKUX MPoOJIeM, U TIPE/ICTABIATE €€ B TOHATHOU (popme,
MPUHUMATH PEIIEHNE B YCIOBUAX HEMOJIHON MM H30BITOYHON, TOUHOM HITN
BEPOSITHOCTHON MH(POPMAIIHH;

10) ymeHue MOHUMATh U UCIIOJIB30BATh MATEMATHUYECKUE CPEJICTBA HATIISTHOCTH
(rpaduku, TAOIHIIBI, CXEMBI U JAP.) IS WIUTIOCTPAIIUU, HHTEPIIPETAINH,
apryMeHTaIluu.

11) yMeHuWe BBIIBHTaTh TMIIOTE3BI TIPH PEIICHUY 3a7a9d TOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

12)moHrMaHue CYyIHOCTU AITOPUTMUYECKHUX MTPEANUCAHUI U YMEHUE
JEUCTBOBATH B COOTBETCTBUU C MPEIIOKEHHBIM alITOPUTMOM.

JIn4HOCTHBIE:



l)BocniuTaHne poCCUUCKON rpakIaHCKON UJIEHTUYHOCTH: MATPUOTU3MA, YBAXKECHUS
Kk OTedecTBy, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOI
HayKH;

2)OTBETCTBEHHOE OTHOUIEHUE K YYEHUIO, TOTOBHOCTD U CITIOCOOHOCTb
00ydJaromuxcs K CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIUU K
0Oy4eHHIO U TIO3HAHUIO;

3)oco3HaHHBIN BHIOOP M MOCTPOEHUE AaJIbHEHIIEH HHIUBUIYATIbHON TPAaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MUpE Mnpodeccuil u npodheccuoHaIbHbIX
MIPEANIOYTEHUH ¢ YYETOM YCTOMUYMBBIX I0O3HABATEIILHBIX HHTEPECOB, a TAKXKE Ha
OCHOBE (DOPMUPOBAHMS YBAKUTEILHOTO OTHOUIEHUS K TPYY, Pa3BUTHE OIbITa
y4acTus B COLUAIBHO 3HAYMMOM TPYAE;

4)yMeHne KOHTPOJIUPOBATH MPOILECC U Pe3yJIbTaT yueOHOM U MaTeMaTU4eCKOn
NEATEIIbHOCTH;

5)KpUTUYHOCTH MBIIIICHUSI, UHUIIMATHBA, HAXOAYMBOCTh, aKTUBHOCTb MPU
pEILIeHUN MaTEMAaTUYECKUX 3a1a4.

OueHuBaHue JOCTHXKEHUS YUYALIUMHUCS IVIAHMPYEMBbIX Pe3yJIbTATOB OCBOCHHSA
NPOrpaMMBbl.

Cucrtema OLEHKH TOCTUKEHHUSI TUTAHUPYEMBIX PE3YIIBTATOB 10 TEOMETPUU
HampaBJieHa Ha oOecreueHrne KauecTBa MaTeMaTuieckoro oopasoBanusa. OHa
II03BOJISIET OTCIICKUBATH UHAMBUAYAIBHYIO JUHAMUKY Pa3BUTHUS yUalLUXCs,
obecnieurBaeT OOPATHYIO CBA3b JUIsSl YUUTENEH, yJaluxcs U poaUTeNei.
OCHOBHBIMM BH/IaMU OLICHMBAHMSI 00pa30BaTEIbHBIX JOCTHKEHHUM 110 MaTeMaTUKe
ABJIAIOTCS] CTAPTOBOE, TEKyIee U UTOroBoe. CTapToBOE OLIEHUBAHUE MTO3BOJISAET
CIUIAHUPOBATh JINYHOCTHO-OPUEHTHPOBAHHOE 00yUeHUE, MHAUBUAYaIU3UPOBATh
oOpaszoBarenbHbIN mpouecc. Tekylee olleHMBaHKUE MTO3BOJISET ONPEAEIUTh
YPOBEHBb YCBOCHUS HOBOT'O MaTepuaa, CTEIIEHb CAMOCTOATEIBHOCTH YYalUXCs
IpY pPEeLIeHUH 3a/1a4, XapaKTep NPUMEHEHUs pallMOHAIbHBIX CIIOCOOOB pEIIeHUs
3a1a4 U 1p. torosoe orieHMBaHue IPOBOAUTCS IIOCIIE 3aBEPILECHUS TEMBI, pa3zea
B BUJI€ KOHTPOJIBHOU pabOThI, y4eOHOTO Kypca — B BUJI€ IPOMEKYTOUHOM
aTTECTaLlUM.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema KoaunuecrBo | KosinuecTBo
4acoB KP

1. | YeTbIp€XyroJbHUKHU. 25 2

2 ITogoOue TpeyroJbHUKOB. 13 1

3. | Pemmenne mpsiMOyTONBHBIX TPEYTOIHLHUKOB. 15 2

4 MuoroyrosibHUKH. [Inomans 11 1
MHOT'OYTOJIbHHUKA.

5. | O0oOuenne cucTeMaTr3aus 3HaHUH 4 1
yUaIuXcs.
Bcero 68 7




