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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U pOJId MaTEMaTHUECKOTO MOJICIMPOBAHUs B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPa)XKEHUsI OKPYXAlOIIEero MHpa, YCIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTU.  OIepUpoOBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
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OJIHUM U3 TPOo(dEecCHOHATHLHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOJODKEHHUS  O00pa3oBaHUA  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpTEkKax, MOJCNISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAMHU PEILCHHUS 3a/1ay Ha MOCTPOCHHS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELIECHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHUS;



e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui PEUIeHUs — NPaKTHKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B Hayaje ero M3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUs, U ONpENeIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 iaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEeIHET0 00111eT0 00pa3oBaHuUsI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMU W HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHnue reometpun oTBOoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajuleJIbHble UM CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOMCTBA MAPAJIICIbHbIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHpPaMUJIa; NPABUIbHAs TPEYroJibHas NHpaMHIa W IPaBUIbHbBIN
teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.



CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IJIOCKOCTU. DJEMEHTHI CAMMETPHUH B MIUPAMUIAX, HapaJUICIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHHKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Tpu3Msl. [1nommaas
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH NPABWIHHOW MHPAMUJIBI, TEOpEMa O
wionaau yceu€unoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

[unuaapuueckas MOBEPXHOCT, oOpa3yroiue AJIUHAPUYECKON
MMOBEPXHOCTH, OCh MWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwimHIp: ocHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300paskeHne Te BpalleHHs Ha TUTOCKOCTH. Pa3BEépTka MUIMHIpa U KOHYyCA.

KomMOuHaruu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTUCAHHBIH
okoJio cdepsr; cepa, BliMcaHHAsE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
PSAMOYTOJIGHOTO TapajijIeyienunena 1 ciaeacTBuss w3 He€. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa u miIomaab chephl.

[Tomo6ueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (apaJIeIbHO U MEPIICHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEYEHHUs 11apa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B ipocTpancTBe. CI0KEHUE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCNIO. PazmokeHrne BEKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C



NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTopamu. [IpsMoyronpHas cucrema
KoopAuMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. lIpocreitmme 3amaun B
KOOpAMHATax. YTOoJl MeEkIy BekTopamMu. CKalApHOE TNPOU3BEIACHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKHX 3a]1aY.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cpepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHU; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3UYIECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHUEM BIIHSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAOIICH CpeIbl, ITTAHUPOBAHUS MOCTYITKOB M OTICHKH MX BO3MOKHBIX
MOCIICICTBUIN [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKdh Kak c(]epbl 4eloBEUECKOW esATeNbHOCTH, 3TamoB €&
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHUBHyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcarvbnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble jornveckue aeicTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(uKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;



e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, NaHHBIX, HAONIOJACHUSIX U YTBEPKIACHUSX;
npeajiaraTb KpUTEPUU JIJIsl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JI€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBI

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agaur (CpaBHHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiicCTBU:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHE;

e TMPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIJIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

e BBISBIATH ACPUIUTH HHPOPMALINH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JIJISI PEILICHHUS 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpECTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OOmenne:
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BOCIIPUHUMATH ¥ POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, /1aBaTh MOACHEHUS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4yHe U CXOJCTBO MO3HIIMIA;, B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpoOIecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJILKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaga B OOMIMI MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom opmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4M, BHIOMPATh CIIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKcuu KaKk OCO3HAHMS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U pe3yybTara
pelIeHrs MaTeMaTHIeCKON 3a1a4H;

MPEABUACTHh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH ITPU PEIICHUH 33]1a9H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAaHHBIX, HAWJCHHBIX OIUOOK, BHISBIICHHBIX TPYIHOCTEH;
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e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBath B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA M HEBBITYKJIbII
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, NPAaBUJIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIOIb3YSI METO/I CJIEJIOB.

CtpouTh ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CJI€JOB, BBIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHATUTUYECKUE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXAy
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY

IJIOCKOCTAMM, ABYI'PDAHHBIX YIJIOB.
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Bbraucnsate 00bEMBI M TIIOMIAAA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
UpaMu/Ia) C IpUMEHEHHEM (POPMYIT; BEIYUCIIATH COOTHOMIECHUS MEX/TY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HH(MOpPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IJIs1 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEAIOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbBI
B sSIBHOU (popme.

[IpumeHsATh TpocTeilliie MpOTrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHWSA Ha MPAKTUKE: aHAIU3UPOBATh pPEaAIbHbBIE
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, arnmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; C(hepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B ChEpy U OMUCAHHBIH
okoJ0 chepsl; chepa, BMCaHHAS B MHOTOTPAHHUK HIIM TEJIO BPAICHHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEII.

13



N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IHPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEACHUE, pPaCKIaAbIBaTL BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHUs CTEPEOMETPUUECKHX 3a/1ad,
[IPEAIIOJIararolux HECKOJIBKO IIaroB PELIEHUs, €CIIA YCI0BUs IIPUMEHEHUS 3a1aHbI
B IBHOU (popme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaX0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3lam WiIH alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIA C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: ceueHusl, paCCTOSHUS U yIIIbl 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o6odIIEHNE, 7 1 bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
OCHOBHbIE MIOHATHSI CTEPEOMETPUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npoctpancTBo. [IpaBuna
1 M300paKeHUS Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajieNIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubmmorexa [OK
- 11ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ THIOCKOCTh
[TonsaTus: nepecekaronuecs
3 TUTOCKOCTH, TTEPECEKAIOIHECs 1 Bubmmorexa LIOK
> TeP https://m.edsoo.ru/db685e73
npsiMast ¥ THIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTeKax
HauanbHble cBefieHus 0 KyOe u

. bubnuotexa [JOK

S) NApaMuUJIe, UX pa3BEPTKU U MOJIEIIH. 1

CeueHnst MHOTOIpaHHUKOB

https://m.edsoo0.ru/b30dff38
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HavansHbie cBeieHNS 0 KyOe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. BuGmmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIICACTBHA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUH: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIICACTBHA U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/258fc245
CIICACTBHUA U3 HUX
B3anmMHoe pacnosioxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubnuorexa [IOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS https://m.edso00.ru/1a2520f6
NpsIMBbIE
[TapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:

12 napajuiesIbHbIE IPSIMBIE B Bubmiorexa LIOK

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3
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[TapamenbHOCTH IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/eeld19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.edso00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsAMBIMU B bubnnorexa [HOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamienbHbIX bubnunorexa [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocrelimme npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJIOIZKOCI;I/I' TETpad bubmmorexa [OK
P + TOTPEOID, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCIIHE CeHeHit https://m.eds00.ru/1d434d0f
bubmuorexa [JOK
21 IT i
OCTPOCHG CeHeHitl https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTD NPAMOU U
PHEHAMIEYTD P bu6mmoreka [IOK
23 TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasenbHele U bubnuoreka [IOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJISpHOCTH bubnnorexa [HOK
MPSMOM U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexka [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso00.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

39 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnmnoreka [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOUKH [0 IIJIOCKOCTH, bubnuorexa [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 IlepnieHquKyIsAp U HAKJIOHHBIE: bubnuoreka [IOK

pacCToAHUC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSIMOU 10

IIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnunoreka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
38 1} E?;H&KH neyneg WKYJISIPHOCTH bubmmorexa LIOK
P p fI P https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 MIPU3HAK NEPIEHANKYISIPHOCTH bubmmorexa LIOK
P P fl yp https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
40 m 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubnuorexa LIOK
P P fl yp https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX NMepreHAUKYIIpax bubnuorexa LIOK
P P PHCHAAKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMeprneHANKYIIpax bubmmorexa LIOK
P P PHCHAKYIVP https://m.edso00.ru/52188a7d
43 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LIOK
P P PHCHANKYIUIP https://m.eds00.ru/9f246736
KonTponbHas paboTa mo Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK

mrockocteil" u "Y sl Mexay
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/5b971ef3
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[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

bubmuoreka [JOK

45 MHOTOTpaHHUKA, BBITYKJIbIC U
P Y https://m.eds00.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS MIPU3MBIL; IIpsAMast U bubnuorexa [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH MPU3MBI
47 [Tapannenenunen, npsMOyTroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
IpaHd ¥ OCHOBaHUE ITHPAMU/JIBI;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0asS
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubnuoreka [IOK
IpU3Ma U MPaBUIbHAS TMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TTUPAMHIA
Y TIPaBWJIBHBIN TETPAdp; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTPAaHHHKAX: OKTad bubmiorexa LOK
P ) P> https://m.edsoo.ru/a0fdd5bf
NOJIEKa’p U UKOCAdIP.
CumMMeTpusi B MPOCTPAHCTBE:
bubmuorexa [JOK
51 CUMMETPHSI OTHOCUTEIIEHO TOUYKH,

MPAMOM, TIIOCKOCTH. DJIEMEHTHI

https://m.edsoo.ru/b9e777d9
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CUMMCTpPUH B IIUpaMUiax,
napajiiCCnuicaax, rmpaBUiIbHbIX

MHOT'OTPaHHUKAX
Beruucnenue aneMeHTOB
52 MHOTOTPaHHHUKOB: p&Opa bubmorexa LHOK
p - bebpa, https://m.edsoo.ru/6cdbecef
JTMArOHaJ, YIJbl
[Tnomaae 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, IUIONIAdh OCHOBAHHMA bubmorexa LIOK
P > DT ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IPSIMOM IIPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTHU MTPABUIILHOMN
54 MUPAMUBI, TEOPEMA O TIIOIIATN bubmorexa [JOK
PAMIARS, TEOP neA https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
n bubmuorexa [JOK
> Housrite 06 00bEme https://m.edso0.ru/7ad0020b
" bubnmoreka [JOK
7
> OObEM mipaviLe! https://m.eds00.ru/235171b3
" bubnmoreka [JOK
58 06
PEM TTHPAMILIH! https://m.edsoo.ru/f47dfefd
" bubnmuotexa [JOK
59 06
PEM TTHPAMILIH! https://m.eds00.ru/79¢10312
60 O0BEM TUpaMUTBI bubmmorexa LOK

https://m.edsoo.ru/2faadc3f
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bubmuorexa [JOK

61 O6bé
DEM [IPUSMBL https://m.eds00.ru/79853608
. bu6mmoreka [IOK
62 O61é
DEM TPH3MBL https://m.edso0.ru/1e053890
bu6mmoreka [IOK
63 O0Be
DEM TIPHSMEL https://m.edso0.ru/482d3f51
64 KontponbHas paboTa mo teme bubnnoreka [JOK
"O6bEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 cucTeMaTu3alus 3HaHui. bu6mmorexa [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIEHNE
CUCTEMaTHU3alUs 3HAHUM.
Beluncrienune paccTosHUN: MEXIY Bu6 10K
nonmoTexa
66
ABYMA VTOqKaMH’ OT TORKI 1O https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH J0 MJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMUA
b K
67 HroroBas KOHTpoNIbHAs paboTa htIf:sJT/P/Ir(T)lT:(;(sZ(L)IrOu 159146bc0
[ToBTOpeHue, 06001IeHNE
CUCTEMaTHU3allUs 3HAHUM.
Beruucnenue yrios: Mexay
68 CKPETIHBAOIIIUMHUCS TTPSIMBIMH, bubmmorexa [JOK

MEXy NMPSAMOM U IIIIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YTIIOB MEKIY
IIJIOCKOCTSIMU

https://m.edso0.ru/56765e8b
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

cdepbl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
cepsl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha

6 miockocTH. Pa3BépTka numuHIpa. 1 bubnmnoreka [JOK

Ceuenus nunuHApa (MIOCKOCTHIO,
napasulebHON WIn

https://m.edso0.ru/016e25eb
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NEPIEHIUKYIISIPHON OCU
MAJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHuUE U BepiInHa,

8 o0pa3yrolas 1 0Ch; IJIOMAIb bubmmorexa [JOK

. . https://m.edso00.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi,I/IH u goxz};);;l bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300paxeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubmuorexa [JOK
napajuleJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
IJIOCKOCTBIO, TPOXOASILIEN Yepe3
BEPILUHY)

1 KomOunanus ten BpaiieHus u bubnnoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIA

12 okoJo chepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK WJIHA B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsitue 06 06pEMe. OCHOBHBIE bubnmnoreka [JOK
CBOIicTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

14 O0BEM IUIMHpa, KOHYCa bubnnorexa LIOK

https://m.edso0.ru/5513d87b
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bubmuorexa [JOK

15 OO0Bé
bEM apa 1 IIOWAEL Cheph! https://m.edsoo.ru/d189bde2
[TonoOHEBIE TENIa B MPOCTPAHCTBE.

16 COOTHOILIEHUS MEXTY IUIOMIAISIMU bubnmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0o.ru/810cfleb
IMONOOHBIX TEN
KonTtponbsHas pabora mo Temam

17 "Temna BpameHus" u "O0beMBI bubmorexa HOK

| partl https://m.edsoo.ru/4a33a8ab
Tel

18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubmorexa [JOK

P https://m.edsoo.ru/23f4f089

20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa HOK

P https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOPAM bubmorexa HOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 IIPUMEHEHNUEM IIPABUJI JEUCTBUI C bubmorexa [IOK
p p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHEBIN METO
23 v I/IpiI_HCHI/II/I reOMef HYECKUX ! bubmorexa [JOK
prp p https://m.edsoo.ru/d3alfe30
3amaq
[IpsamoyronsHasg cucTeMa
PAMOYT Bu6miorexa [OK
24 KOOpJMHAT B IIPOCTPAHCTBE.

Koopaunatsl BekTopa.

https://m.edso0.ru/48db7058
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IIpocreiimme 3aauu B

KOOpJMHATax
Yrois Mexay BEKTOPaMH.

25 CkayisipHO€ MTPOU3BEICHUE bubmorexa LHOK

https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brrunciienue yrioB Mexmy bubmuorexa [JOK
MPSMBIMH U TIIIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no Teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa LHOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

28 CHUCTeMaTU3als 3HaHU. bubnuorexa [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca MIIaHUMETPUU
[ToBTOpenue, o6odIIeHNE 1

29 cHUCTeMaTU3alus 3HaHH. bubnuoteka [JOK
OcHoBHbIE GUTYPHI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca MIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 cHUCTEeMaTH3aIus 3HaHWH. 3a1aun bubnmoreka [JOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHnue, 0600IIEeHNE U

31 cHUCTEeMaTh3aIus 3HaHWH. 3a1a9n bubnmoreka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus

39 [ToBTOpenue, o6oOIICHNE U bubnuoreka [IOK

CUCTEMAaTU3alus 3HaAHUN.

https://m.edsoo.ru/74b2ad91
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OcHoBHBIE GUTYPHI, HAKTHL,
TEOpEMBI Kypca CTepeOMETPUH

33 Wrorosas KoHTpOJBbHAS paboTa 1 E::fi;;f;;gﬁic Dadfer
34 [ToBTOpenue, o6o0IIeHNE U 1 bubnuoreka [IOK
CUCTEMATU3aLMs 3HAHUH https://m.edsoo.ru/f465d10e
OBHLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 ITpyuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLIEHUN
' reOMEeTPUYECKUX 33/1a4
23 OnepupoBaTh MOHATUSIMM: NApAJUIETBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBats B3aMMHOE pacroyioKeHUe MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMM: JBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOIO YIJIa,
7.5 pebpo BYrpaHHOro Yyrjla, JIMHEHHBIM Yron JBYIpaHHOTO YIJa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, MIpaBUJIbHBIN
MHOT'OTpaHHHK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAaHHUKOB (IIMpamMuza, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
-8 KkjJaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TpPSMble M HAKJIOHHBIE TMPU3MBI,
napaJuIeIeUIe /Ibl)
29 OnepupoBaTb  HOHSTHUAMH: CeKyllas  IUIOCKOCTb,  CEUYECHHE
' MHOT'OTPaHHUKOB
210 OOBACHATH MNPUHLUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YSI METOJT CJIE/IOB
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7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEPTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BCIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUE MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMsS TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUICCKUX BECIIUYHH 110 06pa3uaM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBIC aAHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MAaTEMATUYCCKUX 3aJa4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCIIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucisate 00bEMBI M IUIOHIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHMpamuga) C OpuMeHeHHeM  (GOpMyl,  BBIYUCIATH
COOTHOUIEHUS MKy TUTOIIA MU TIOBEPXHOCTEH, 00BbEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSl B MIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MpPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, Mpearnoararolmmux HECKOJIBKO IMaroB pCeIicHHA, €CIIM YCIIOBUA
IMPUMCHCHUA 3a1aHbI B SIBHOU (1)0pMC

HpI/IMCHHTL HpOCTCﬁMHC MMporpaMMHBIC CpCACTBA W JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbI IIpU PEHICHUU CTCPCOMETPUUCCKHUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUPOJAC U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

HpI/IMeHHTB MOJIYYCHHBIC 3HAHWUSA Ha IPAKTHKE: aAHAJIMU3UPOBATH
pC€aIbHBIC CUTyallUM W MPUMCHATH HM3YUYCHHBIC IMOHATHA B IIPOLIECCE

MOWCKA pEeIIeHUsI MaTeMaTW4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,

MOACIINPOBATH PCAJIbHBIC CUTYyallMU HA A3BIKE rCOMCTPHUH, NCCIICI0BATH
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MOCTPOCHHBIC MOACIIU C UCIIOJIb30BAHHUEM I'COMCTPUYCCKUX MMOHATUN U
TEOpPEM, allriapara aJIFC6pBI, peliaTh NpPakKTHYCCKUE 3aJla4r, CBA3aHHBIC

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus
pe3yJabTara
6 I'eomerpus
OmnepupoBatb HOHSATUSMH: LWJTHHPUYECKast HIOBEPXHOCTH,
6.1 o0pasylonye UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAas
' MOBEPXHOCTh, O00pa3ylolMe KOHWYECKOW MOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TENl BPALICHHS
6.4 KnaccuunupoBaTb B3aMMHOE PacHookeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOH CIIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHWK, BIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJO cdephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HIIU
TEJIO BpAIECHUS
68 BBIUUCIATE COOTHONICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TET
6.9 N300paxkaTs n3ydaempie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXKU M3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI

BpalICHUsA
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6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

6.12

[TpumensaTh reomeTpruecKue (hakThl Ui peHIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANoIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

6.14

6.15

6.16

6.17

6.18

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONTHATE TEHCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
YMHOXKEHUSI BEKTOpAa Ha YUCIIO, OOBSCHATh, KAKUMHU CBOWCTBAMH OHU
001a7a10T

[TpuMeHsITh MpaBUIIO NapaUICIICIIHIICIA TIPU CIIOKCHUH BEKTOPOB
OHepI/IpOBaTB IIOHATUAMMN . IIeKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBe,
BCKTOp, MOI[y.]II) BeKTOpa, paBeHCTBO BGKTOpOB, KOOpI[I/IHaTBI BCKTOpa,
yrojl MEXIy BEKTOpaMH, CKaJIPHOE IIPOM3BEICHHE BEKTOPOB,
KOJUIMHEAPHbBIC ¥ KOMILJIAaHAPHBIC BEKTOPBI

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCEKTOP

10 IBYM HEKOJUIMHCAPHBLIM BCKTOpaM

3aI[aBaTI) IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOﬁ CUCTEMEC KOOpAHAT

6.19

Pemate mpocreime TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BEKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKUMX OTHOIICHUH U
HaXO0XJACHNE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WK alropuTMam,
OpPUMEHSS  M3BECTHBIE  METOAbI MpPH  PEUIEHHHM  CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/1a4

[IpumeHATh NOpOCTEHMIINE NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHMKAI[UOHHBIE CHUCTEMBl IPU PEHIEHUH CTEPEOMETPHUYECKHUX

3a7a4

6.22

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

[IpuMeHATh TIONIYYeHHBIC 3HAHWS Ha TPAKTHKE: aHAIM3UPOBATh
peanbHble CUTYallMM W MPUMEHSTh M3YUYECHHbIE MOHSATHUS B Ipoliecce
MOMCKA pEUIeHUs] MaTeMaTH4eCKH COpPMYIMPOBAHHON MPOOIEMBI,

MOZCIIMPOBATH PCAJIbHBIC CUTYalluu HA A3BIKC T'COMCTPHUU, UCCIICA0BATH

IIOCTPOCHHBIC MOJCIN C UCITOJIB30BAHUEM I'COMCTPHUICCKUX MMOHATUH U
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TEopeM, anrmapara airedpbl, penarth MPAKTUISCKUE 3a/1a4H, CBSI3aHHBIC

C HAXOXACHUEM I'€OMCTPUICCKUX BEJIIMYUH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomeTpus

OcHOBHBIE NOHATHS cTepeoMeTpuM. Touka, mpsiMasi, IIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMAaTHMYECKOM IIOCTPOCHHHU  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TpSMBIX B MPOCTPAHCTBE:  IEpeceKarouiuecs,
NapajuleJIbHbIE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHble TMpsSMbIE B IPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJl MEXKIAYy TMpPSAMBIMA B MPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX minockocted. [Ipocreiiinie mpocTpaHCTBEHHbIE (DUTYpPHI Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNeuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYASAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJSAPHBIE MPAMbIE B
MPOCTPAHCTBE, INPSAMbIC NaApajUIeIbHblE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MpU3HAK TEPHNEHIUKYISIPHOCTH TPSAMOW M IUIOCKOCTH, TEOopeMa O MpsiIMOM
MEPIICHANKYISPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY NMPAMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIA yroJd JBYTPAHHOIO  YyIJia.
[IeprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 110 TIFIOCKOCTH, TIPOSKITUS PUTYPHI HA TNTOCKOCTH. [lepreHIuKyIsIpHOCTh
IUIOCKOCTEMN: MPU3HAK NEPNEHIMKYIAPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipu3ma: N-yrosbHas
npu3Ma, TpaHU U OCHOBAHMSI MPHU3MBI, IPsMasi ¥ HAKJIOHHAS NPU3MBI, OOKOBasi U
IIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajulejienume] U ero coucrea. Ilupamupa: n-yrosnpHas nupamMuna, TpaHd U

OCHOBAHUEC IMHPaAMHIEI, OOKOBas U ITOJHAS IMOBEPXHOCTD IMUpPAMU/IbI, IIpaBUJIbHAA U
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yceu€HHas INupaMuzaa. OJEMEHTbl Mpu3Mbl M nupaMuibl. [IpaBuiibHbIE
MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOTO MHOIOTPAHHUKA, NPABWIbHAS MpU3Ma U
IIpaBWIbHAsg NUPaMUJa, IpaBWIbHAs TPEYroJibHAas NUPaMHUJIAa WU IPaBHJIbHBIN
terpasap, kyo. IlperncraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonaexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

7.5

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

7.6

Brruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, amaroHanw, yriel. [lmomans
OOKOBOW TOBEPXHOCTH M TOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUH, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Mbl. [Tnomane 0oxoBoii
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWJIBHOM IHUpPAaMHUAbI, TeopeMa O IUIOLAaaAn

yceu€nHoit nupamupsl. [Tonstue 06 00béMe. OObEM HPaAMHIBL, TIPU3MEI

1.7

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I'eomerpus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON MOBEPXHOCTH,
OCh UWJIMHAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHoBaHust u  OOKOBast
MOBEPXHOCTh, 00pa3yromias U 0Ch, TUIOMIAF OOKOBOM U MOJHOM MOBEPXHOCTH
Konunueckass moBepXHOCTh, 0Opa3ymooline KOHHYECKON TMOBEPXHOCTH, OCh U
BEpIITMHA KOHUYECKOI MoBepxXHOCTH. KOHYC: OCHOBaHUME U BepIINHA, 00pa3yrolmas

U OCh, IUIOMIaTh OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3y10ume " BBICOTA, OCHOBAHUSA U OokoBas IIOBCPXHOCTH

6.3

6.4

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIOLaAb TOBEPXHOCTH cepbl. BzanmHoe

pacriosio>keHre chepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IIIoaab
cdepsl

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca

6.5

KomOunanu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOrpaHHMK, ONHCAHHBIA

oKoJ10 cepsl, chepa, BiMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS
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[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME

6.6 OpSIMOYTOJIBHOTO TMapajuiesienumneaa u cieactsus u3 He€. OO0bEM IWIMHIpA,
koHyca. O0BEM mapa u miomaab cepol
6.7 [MomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY — IUIOIIAIIMHU
' MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT
6.8 Cevenus nwiMHApa (MapajuiebHO M TMEPICHIAMKYISIPHO OCH), CEYCHHUs KOHYca
' (mapasurenbHOE OCHOBAHHIO M IPOXO/AIICE Yepe3 BEPIIMHY), CCUCHHS 1apa
Bekrop Ha 1uiockoctd U B npocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHHE BEeKTOpa Ha YKCiI0. Pa3iokeHne BeKTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. IIpaBunmo mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHNEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyroipHas cucTeMa KOOpPAMHAT B IMPOCTpaHCTBE. KoopauWHATBI BEKTOpA.
6.10 [Ipocreiimme 3amaun B KoOpAWHATaX. YTOJl MEXAy Bekropamu. CkaaspHOe

IMPOU3BCACHHUEC BCKTOPOB. Brruucnenue YIIJIOB MEXKAY IPSAMBIMH U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKHUX 3a1a4
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnanenue meromamMu JOKa3aTeibCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (popMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHYECKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHbIC PACCYKICHHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHUil; yMEHHE ONepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€palMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUU U Ipu pCUHICHUHA 3a7ia4, B TOM YUCIIC U3 OAPYyIrux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HAa IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHATHIMH: HaTYpaJIbHOE YUCIIO, LEN0E YHUCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATypabHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM IIOKAa3aTejleM, CTENeHb C JIEHCTBUTEIBHBIM
moKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHHYC U TaHI€HC
[IPOU3BOJIBHOIO 4YHCJIA, OCTATOK I10 MOAYJIIO, PalMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKYU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, aArOpuT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUOHHBIMM CHUCTEMAaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHMs BBIPAKECHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX
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BBIPQ)KEHUH; YMEHHE ONEPUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IpPOTPeccHs,  TEOMETPHYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMIUIEKCHOTO 4Hcia, popMa 3alHCH KOMIUIEKCHBIX YHCET
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH APUPMETHIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  NPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3x3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUSAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUILHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YyHKIIUH, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GYyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIHMS, aACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAas (YHKIUH,
reoMeTpHUeCcKUil 1 (pU3MUECKH CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNéHHbI HHTErpajl; YMEHUE HaxOJIUTh AaCUMITOTHI rpadukxa
(GYHKIMU; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelIbHOMN
K TpaduKy GyHKIHUU; YMEHHE HaXOIUTh MPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJIb30BATh INPOU3BOIHYIO Ui HCCIEIOBAaHUS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;

CTpOUTh TIpaUKM MHOTOUYJICHOB C HCIOJIb30BAaHHWEM  ammapara
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MAaTEMaTUUYCCKOT O aHAIN3a; IPUMCHATD IMIPOU3BOAHYIO JJIS HAXOXKIACHUS
HauJIydmero peucHusA B IPUKIAAHBIX, B TOM YHUCJIEC COLMUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘I€CKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOMIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUYCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs QYHKIUH, TUHEHHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKkne (YyHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYSHHBIX (YHKIH, BHIIOJHATH MPEOOpPa3OBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peajbHON JKU3HHW; BBIpAXKaTh (HOpMylIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMHM; UCIIOJIb30BATh CBOICTBA U TpaduKy QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOPJMHATHOM IUIOCKOCTM MHOXXECTBA PpELICHUH ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3aJ]aui U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJIy4€HHOE PEIICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHBIE CUTYyallMd HA S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHIO 33JayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHune omnepupoBaTh TOHATHAMHU: cpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblliee ¥ HaMMEHbIIIee 3HAYCHUS, pa3Max, AUCIepPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOro Habopa; yMEHUE H3BJIEKaTh,
MHTEPIPETUPOBATh MH(OPMAILINIO, TIPEICTABICHHYIO B TaOIWIlaX, Ha
auarpammax, rpagukax, OTpa)karonlyto CBOMCTBA pealbHbIX MPOLIECCOB
U SBICHUHN; TPEICTaBISITh HHPOPMAIMIO C TOMOMIbIO TaOIUIl U

auarpaMm; HCCICAOBAaTbh CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
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NpUMEHEHHEM TpauyecKuxX METOJIOB W 3JEKTPOHHBIX CPEJCTB;
rpadU4ecKyd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOSTHOCTh C HCIOJB30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIO0XKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIlyJallHOH BeNWYMHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOUYHBIX HCCIICAOBAHUI;, YyMEHHUE
NPUBOAMTH TPUMEPHI TPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpOBaTh
MOHATUSIMHM: COYETAaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pellieHHs 3a/1a4; OLlEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH NOIYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh NOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKUHA Yrod,
JBYTPaHHBINA yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MPSIMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTHU, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA; CTPOUTH
MaTeMaTH4eCKUe MOJENU C MOMOLIbI0 T€OMETPUYECKHX MOHATHH U

BCJIMYHWH, PCIIAThb CBA3AaHHLIC C HUMU IMPAKTHUYCCKUC 3aaa4n

44



10

YMeHue onepupoBaTh MOHATUSMU: TUIOMAAL GUTYPBI, 00bEM GUTYPHI,
MHOTOTPaHHHK, IPAaBUJIbHBII MHOTOIPAaHHHK, CCUCHHE MHOTOTDAHHUKA,
Ky0, MapajieNenure]], mpu3Ma, nupamuaa, Gurypa u MmOBEPXHOCTH
BpalleHusl, IWIMHIP, KOHYC, map, cdepa, miomaab chepsl, miomaib
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYCa, IIWIMHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TMapaJuIeyICIUIe/ia, ITUPAMHIbI, TIPU3MBI, [THIHHIPA,
KOHYca, mapa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHUS KOHYCA U IIIUHAPA,
napajie/ibHbile OCH WM OCHOBaHHWIO, CEYCHHE Ilapa, IUIOCKOCTb,
Kacaromascss cepbl, NUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHKA, 1300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAllICHUs, WX CCUCHUS, B TOM YHUCIIC C IOMOIIBIO DJICKTPOHHBIX
CPEACTB; YMCHHE MPHUMEHSITh CBOWCTBA TI'E€OMETPUYECCKHX (QUryp,
CaMOCTOSITEIILHO (POPMYJIUPOBATH OMPEACIICHUsT U3ydaeMbIX (uUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX W NPU3HAKAX T'€OMETPHUYCCKUX
¢uryp, 0OOCHOBBIBATH HJIM OIPOBEPraTh HX; yMEHHUE IPOBOIWTH
kinaccuukanuoo (GUryp 1O pa3iMYHBIM < PU3HAKAM, BBINOJHATh

HCO6XOILI/IMI)IC JOMMOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHue omnepupoBaTh TMOHSTUSIMHU: JIBIDKEHHME B IIPOCTPAHCTBE,
napajuieJIbHbII IEPEHOC, CUMMETPHS Ha IMIIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHHUS
MpH PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (IJMHA,
yToJ, TJIomaab, 00bEM) TPH PEIICHUH 3a1ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, yrOJI, TUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCTIONB3YSl M3y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCIE: IUIOIMIATh
MTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaieNenuIesa, TUPaMuIbl, IPU3MBI,
OWIMHApA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMeHue omnepupoBaTh  IMOHATUSAMM:  NPSIMOYTOJbHasg  CHCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpa IO

0asucy, CKalsIpHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, IO
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MEXKIY  BEKTOpaMH; YMEHHE  HCIOJIb30BaTb  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ Ul PELICHUS T€OMETPUYECKUX 3a7ad M 3a1ad

JpYTruX y4eOHBIX MPEAMETOB

13

YMmenue BBI6I/IpaTb HOHXOIISIH_[I/IP'I MCTOH IJI1 PCIICHHUA 3aJadu,
IIOHMMaHHWEC 3HAYMMOCTH MaTEMaTUKKW B M3YYCHHH IPUPOIHBIX H
O6H.ICCTB€HHBIX nmpoueccoB u ﬂBHeHI/If/’I; YMCHHUC pPaCliO3HABATb
IIPOABJICHUEC 3aKOHOB MAaTCMATHKH B HCKYCCTBE, YMCHUC IIPUBOAUTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIC JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuil KopeHb HaTypaibHOU creneHu. [leiicTBus ¢ apupmMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ wnenbiM mokazareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI

JleiictBuTenpHble YuCia. ApUPMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yucaamu. [TpuGnuxEHHbIE BBIYUCICHNUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yibTaTa BEIYACICHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazaTenbHBIC U JOTapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
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2.11

Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl

3 OyHKIMH U TpapuKH
31 @Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux GyHkunuu. Bzaumao oOpaTHbIe
' dbynkuun. YérHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMu
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymu QyHkum.
32 [IpomMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIHH.
' Maxkcumymbl 1 MUHMUMYMbl (QyHKuuu. HanOosbliee ¥ HauMeHbllee 3HAYCHHE
(GyHKIHMK Ha TPOMEXKYTKE
23 CrenenHasi ¢yHKIWs C HaTypaJbHBIM M LENBIM MoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yakmmit. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmysia ClI0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeneHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoO)kecTBO, Onepanu HaJ MHOXKecTBaMu. [{narpammsel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE

48



7.3

MHororpanHuku

7.4

Tena v NOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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