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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
obyyaromuxcs 10 KiJacca paspaborana Ha ocHoBe DenepanbHOrO
rOCyJapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHIapTa  CpelHero  oOImiero
0o0pa3oBaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHM, PEIBIBISIEMBIX
K MaTeMaTHYeCKOMY 0O0pa30BaHHUIO, U TPAAMLUN POCCUIICKOro 00pa3oBaHMA.
Peanu3zarus IPOTPaMMBbI o0OecrieunBaeT  OBJAJICHUE KITFOYEBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIMMH OCHOBY JIJISl CAMOPA3BUTHSI I HETIPEPHIBHOTO
o0pa3oBaHus, IIeJIOCTHOCTh OO0IIEKYIBTYPHOTO, JMYHOCTHOTO "
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJAFOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTOo Kypca TE€OMETPUH Ha YPOBHE CPEIHEr0o OOIIero
oOpa3oBaHus OOYCJIOBJICHA TMPAKTHYECKOW 3HAYMMOCTHIO METAINPEJAMETHBIX U
IPEIMETHBIX Pe3y/IbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs 00ydYaronuxcs, GopMupoBaHUus (YHKIIMOHATBLHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, HW3Y4YCHHUsS JPYrHX YYCOHBIX JHCHMIUIMH. Pa3Butne vy
oOyJaroImXcs NMPAaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTPaKIMi, COOTHOIIEHUH PEATbHOTO M HJI€aJbHOrO,
XapakTepe OTpaXEHUs MaTeMaTUYeCKOM HayKoW SBJIEHMM U MPOIIECCOB
pEaNbHOTO0 MHpPA, MECTE TEOMETPUH B CUCTEME HayK M POJIM MaTeMaTUYECKOIO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCs, a TaKXkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aflanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBnsieTCs OHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHUs, TaK KaK OOECIEUYMBACT BO3MOXKHOCTh M3YyYCHHUS Kak
JTUCIUIUIMH €CTeCTBEHHO-HaYYHOW HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHE, GOPMUPYEMOE MPU U3YYCHHH OO0YYaroNIUMUCS
NOHSITHUMHBIX OCHOB TEOMETPUM M TOCTPOCHUU IEMOYKH JIOTMYECKHUX
YTBEPKJEHUN B XOJIe PELICHUSI TE€OMETPUYECKUX 3a]ad, YMEHHE BBIJIBUTATH U
OMPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO MCIOIB3YIOTCA MPU PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBLHOTO OBbITHS, (hopma
OTpaXEHHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3HbIe BHUIBI Y4ECOHOW W TPYJAOBOU NEATEITHLHOCTH,
SBIISICTCS OAHUM M3 MPOGECCHOHAIBHO BAXXHBIX KAa4ECTB, TOPTOMY aKTyaibHa
3amaya (popMupoBaHHUS y OOYUAIOMUXCS MPOCTPAHCTBEHHOTO MBIITUICHHUS KaK
Pa3HOBUHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOMN JACATEIHHOCTH 10 MHOTUM HAIPaBJICHUSIM.

Ilens ocBoeHmst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3zoBOM
ypoBHE 00yuYeHUss — 00I1eo0pa3oBaTebHOE W OOMIEKYIbTYPHOE Pa3BUTHE
oOyyaromuxcsa 4depe3  oOecriedeHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JEUCTBUM,



CHeIM(PUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOAOIKECHUS
o0pa3oBaHHA MO CIEHUATBHOCTSAM, HE CBA3AHHBIM C  TPHUKIAJIHBIM
MCTIOJIb30BAaHUEM T'€OMETPHH.

[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJarommxcs CpeaHeld IIKOJbl, HE HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOro o0Iiero oopazoBaHusi. Takum oOpaszowm,
oOyyJaromuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUYECKUE
YMCHHUS, CBSI3aHHBIC CO CICIM(PUKON T€OMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoMeTpHI0 OoJiee TIIyOOKO, €CJIM B JIalibHEHIlIeM BO3HUKHET HEOOXOAUMOCTh B
Tre€OMETPUYECKUX 3HAHMSIX B TPO(ECCHOHATEHON JESTEIbHOCTH.

JloCcTH)KeHHE 1M OCBOEHHUS MPOrpaMMBI 00ECIeYMBACTCS pEHICHHEM
COOTBETCTBYIOIIUX 3adad. lIpuopuTeTHBIMH 3aJadyaMH OCBOCHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsStOTCS:

o (opMHpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAFOIIHM MUPOM;

o (opMHpOBaHNE MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAICHHUSI
KaKk O BaAXHEHIIMX MATEeMAaTHYECKUX MOJENSAX, ITO3BOJISIOIINX
OIMCHIBATh U M3YYaTh Pa3HBIC SBICHUS OKPY)KAIOIIETO MHPA;

o (opMHpOBaHME YMEHHs pAcCIO3HABaTh HAa YEPTEkKaxX, MOJEIIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJCHHE METOJIaMHU  pelIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
U300paKEHUSAX POCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMeHUS ONEpUPOBATH OCHOBHBIMU TOHSTHSIMHU O
MHOTOTPaHHUKAX U TeJlaX BpalIeHUSI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE aJNTOPUTMAMHU pEIIEHUS OCHOBHBIX THUIOB  3ajady;
dbopMHUpOBaHUE YMEHHS TMPOBOJAUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie€ PEHICHUS] CTEPEOMETPUUECKUX 3a7ad U 3a7ad C
IPAKTUYECKUM COJIEpKAHUEM;

e pa3BUTHE  MHTEIUICKTYalbHBIX W  TBOPYECKUX  CIOCOOHOCTEMH
oOydJarommuxcs, I03HABATEIbHONW AaKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHATBLHOH  TI'PaMOTHOCTH,  peJIeBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHUH JPYTUX y4COHBIX MPCAMETOB, POSIBICHIS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpPMYyIMPOBATh WX Ha S3BIKE
TEOMETPUU M  CO3/1aBaTh T'E€OMETPUUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBIM T€OMETPUUYECKMM amnmapar sl PElEHUs IPAKTUKO-
OpUEHTHUPOBAHHBIX  3a/Ja4, HMHTEPIOPETHPOBATH H  OICHUBATHh
MOJTYYCHHBIE PE3yJIbTaTHI.

OTnMuuTeTsHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KypC
CTEpEOMETpPHH B Hauyaje ero W3y4eHus 3aj7ad, peliaeMbIX Ha ypOBHE
WHTYHTHBHOTO TO3HAHUS, U OMpPENEIEHHBIM 00pa30oM OpraHuW30BaHHas paboTa
HaJ] HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTHMYJIUPYET MPOTEKAHNE WHTYUTHUBHBIX MPOIECCOB, MOTHBUPYET
K JaJbHEHIIIEMY N3YUYEHUIO MTPEAMETA.

[Ipenmoutenne oTAaéTcs HATIATHO-KOHCTPYKTUBHOMY METONY OOyYeHHS,
TO €CTh TEOPETHYECKHE 3HAHHWS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
MPEACTABIICHUN Yy Yy4YallUXCS B Kypce€ CTEPEOMETPUU TMPOBOMUTCA 3a CUET



pelieHusl 3aJad Ha CO3JaHUE€ NPOCTPAHCTBEHHBIX O0Opa3oB M 3aJad Ha
ONEpUPOBAHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3gaHue oOpasza MpoOBOJUTCS
C OMOPOM HA HATJSJHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBICUECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoBHBIE copepkaTenbHble JUHUU Kypca «l'eomerpum» B 10-11
knaccax: «MHororpaHHUKNY, «IIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tema
BpaleHus», «BeKTopbl W KOOpAMHATHI B TPOCTpaHCTBEe». DopMHpOBaHUE
JIOTUYECKUX YMEHHUH pacrpenemnsieTcsl He TOJNBKO MO COAEpKATeIbHBIM JINHUSM,
HO U TI0 rojilaM 00y4YeHHUs Ha YPOBHE cpeiHero o0iiero oopa3oBaHusl.

Copepsxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs paldoueil NporpaMmbl, paclpeAesi€HHbBIM [0 TrojlaM OOy4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOObI OBJIAJEHHE TI'€OMETPUUYECKUMU
HNOHSTUSIMU U HaBBIKAMU OCYILECTBISIOCH MOCJIEIOBATEIBHO U MOCTYNATEIbHO,
C CcOONIOfICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJUCh B OONIYI0  CHCTEMY T€OMETPUYECKUX  Mpe/ICTaBICHUN
oOy4aromuxcs, paciupsis U yriuyonss e€, oopa3ysl MpOYHbIE MHOXXECTBEHHbBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBoAMTCS 2 yaca B Heneno B 10 kiacce, Bcero
3a roJ oOyueHus - 68 y4eOHBIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCMOMAaTMYECKOM TMOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpEeCcEKaroluecs,
NnapajiyieIbHbIE W CKpEelIMBaOIIMecs npsaMble. [lapaiienbHOCTh TPAMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: MAPAJUIEIBHBIE IMpPSMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPAUIEIbHOCTh NMPSAMON U IJIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MPAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCT  IUIOCKOCTEM:  NapajuleNibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimyie mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Mapayjiesenurne; moCTpOeHuEe CeYeHHIA.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTA TPSIMOM M IUIOCKOCTH, TEOopemMa O MpSIMOi
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMOU U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroj JBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUJIOCKOCTH,
paccTosiHHE OT MPSMOM JO IUIOCKOCTH, MPOEKIHs (UTYyphl Ha IUIOCKOCTb.
[lepneHAUKYIApPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHHUKH; pPa3BEPTKA MHOTOrPaHHUKA.
[Ipusma: n-yronpHas mpu3Ma; TpaHU U OCHOBAHHUS MPU3MBI;, NpsiMas H
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, npsAMOYrOJbHBIM MapajuICJCNUIIe] W €ro CBOMCTBA.
[Mupamuga: nN-yronpHas mUpaMuaa, TPaHU U OCHOBaHWE MHUPAMUJIbI; OOKOBAs U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBWIbHAs W YyCEUEHHas MNHPaAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHas MUpamMuia U TOPaBWIBHBIA  TeTpasap; KyoO.
[IpencraBneHre O MpPaBUIIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MIOJACKa’ap U
ukocazip. CeueHus: MpU3Mbl U MUPAMUJIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUUM B NHUPaMUAaX, MNapajijieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne »J€MEHTOB MHOTOTPAHHUKOB: p&Opa, IMAaroHalM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON MPHU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
TeopeMa O IUIOmaAu yceuéHHOW mnupaMuabl. I[loHsTtne 00 00BEMe. OOBEM
MMAPAMUBI, TPU3MBI.

[Tomo6HBIe Tema B mpocTtpancTBe. COOTHOMIEHUS MEXKAY IUIONMIAISIMHE
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOEHHUS MPOrpaMMbl YYeOHOIro MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJj€Ha POCCUHCKOro OOILIECTBa, MPEICTAaBICHUEM
0O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TpaKIaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U Mp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLMAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIHUSIMU U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

cpOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaXKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIUIOMY U HACTOSILIEMY POCCUMCKON MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUHW B JPYTrHUX
HayKax, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TIOBEJICHUS,
CBSI3aHHOTO C NPAaKTUYECKUM IPUMEHEHHEM JOCTHKEHUM HAYKM U
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOECHHUE
YCTOWYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHHM;
BOCIIPUUMUYHBOCTBIO K MaTEeMaTHYECKHM  aclleKTaM pPa3jJudHbIX BHOB
UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO yMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpEecax 370pOoBOr0 M 0Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOTO
OTHOIIIEHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TIHMTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTryJsipHas pu3nuecKas akTUBHOCTH); (U3UIECKOTO
COBEPILICHCTBOBAHUS, npu 3aHITUIX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAO0JI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  NpodecCHOHANBHON  JEATeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOH M €€ NMPUIOKCHUSIMH, YMEHUEM COBEpPIIATh OCO3HAHHBIN BBIOOD
Oynymeit mpodecCMd W PEeaM30BBIBATH COOCTBEHHBIC KWU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0 Ha MPOTSIKEHUU BCEHM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKUX 3a]la4 MaTEMAaTHYECKOM HAMPaBIECHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYpPHl, TTOHUMaHUEM BIIVSHUS
COITMAJIbBHO-2KOHOMHMYECKUX  IIPOIIECCOB HAa  COCTOSHUE TPUPOAHON U
COIMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0AJBHOIO XapakTepa SKOJIOTHYECKUX
npooOieM; OpHEeHTalMel Ha NPUMEHEHHE MaTeMaTHYECKUX 3HAHMW I



pelIeHus 3a1a4d B 00JACTU OKPY’KAIOIIEW Cpelibl, MIIaHUPOBAaHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HayKd M OOIIECTBEHHOM MpPaKTUKH,
MOHUMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTUKU U MATEMAaTHUYECKOW KYyJIbTYpOM KaK CPEeICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeSATENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsMUY, YHUBEPCANbHLIMU Pe2YTAMUBHLIMU 0eUCMBUAMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKDYJCaowe2o Mupda;, NpuMeHeHue  J102UYeCcKUXx,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATD

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHHUSI, KPUTEPUHU MTPOBOJUMOTO aHAIN3A;

e BOCIPUHUMATh, (OPMYIHPOBATH U MPEOOPa30OBLIBATH CYKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHE;
YCIIOBHBIE;

e BBISBISAITH MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUN 110 aHAJIOTHH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (MpsAMbIe W  OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH croco0 pemieHusi y4eOHON 3amaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh HauboJee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYITHPOBATH BOMPOCH], (UKCUPYIOIIUE MPOTHBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M TaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00beKTa, SBICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIICHUH;
POTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH 17} WHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTb  MHPOPMALMM MO  CAMOCTOSITENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0wmenue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJIIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M IMCBMCHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH ITOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh MJICH, HAIICJICHHBIC
Ha TIOWCK PEIICHUsS; COIMOCTABIATH CBOM CYXICHHS C CYXICHUSIMHU
IPYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3IMYUe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (GOopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NpPECTaBIATh  PE3yAbTaThl  pPENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJICIOBAHUS, TIPOCKTa; CAMOCTOATENIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C y4YETOM 3aJad TPE3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUIo
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U HHBIEC); BBINOIHATH CBOI 4YacTb
paboThl M KOOPJAWHUPOBATH CBOM JEUCTBUS C JPYTHMH HICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaja B OOLIMKA MPOAYKT MO
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUSHEHHBIX HABLIKOB JTUYHOCNIU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIANETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISA
IIpPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
NPUYMHBI JOCTUKEHHS WU HEJOCTUKEHHUS PE3YJIBTATOB AEATENBHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TpruMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
TeOMETPUYCCKUX 3a]1a4.

OneprpoBaTh MOHATHSAMH: TAPALICIBPHOCTE M TEPHEHANKYISIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYTpaHHOTO yTJa; JMHEWHBIN yroJl ABYIPaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPaHHUKA, IPABUIBLHBIH MHOTOTPDAaHHHK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudumnmpoBate  MHOrOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIs
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIC U HAKJIIOHHBIEC MIPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJ CIICIOB.

Ctpouth ceueHHsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aJTOPUTMaM, IPUMEHSS U3BECTHBIE AHATMTUICCKHAE METOJIBI TIPH PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKIY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



Pematp 3a1aun Ha HaxOXXKJEHUE N'EOMETPUUECKUX BEIUYMH IO 0Opasiam
WM aIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUH
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3aJlad Ha BBIYMCIEHUE YIJIOB MEXAY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI W IUIONIAZAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mupamuaa) ¢ MOpUMEHEHUueM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAyY TIOAASIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
MJIOCKOCTh CUMMETPHUU; LEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPBI.

N3BnekaTh, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEANOJIAralolIMX HECKOJBKO IIaroB pEUIeHUs, €CIU YCIOBHUA
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH TIPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HU, PaciO3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH peabHbIC
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE MOHSATHS B MPOIIECCE IMOUCKA pEHICHUs
MaTEeMaTU4YEeCKH CHOPMYIUPOBAHHON TNPOOIEMBbI, MOJEIUPOBATH peabHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH M TEOpeM, almapara aireopsl;
pelmarb NpPakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPHUYECKUX
BEJIMYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThl
bubmmoreka [{OK
1 B
BEAICHIE B CTCPEOMCTPHIO 10 https://m.edsoo.ru/1c209e37
[IpsiMbI€ M TIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHAMKYISPHOCTH 12 bubnuoreka [JOK
MPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
VYriael MeXay NPAMBIMU U bubnuoreka [IOK
4 10 1 :
TJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M
HOTOTPaHEHET 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 0
OOBEMEI MHOTOTPAHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 nporpaMmmsbl CpEeIHET0

pe3yJibTara o01ero odpasoBanus

7 ['eomeTpus

7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh

7.2 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPHU PEHICHUH T€OMETPUUECKUX 33134

7.3 OnepupoBaTh NOHATHUAME: MAPALIEIBHOCT U MEPHIEHANKYISIPHOCTD MPSMBIX U TIOCKOCTEN

7.4 KnaccuduiupoBaTs B3aMHOE pacIoyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE

75 OnepupoBaTh MOHATUSAMU: IBYTPAHHBIN yroJl, TpaHU ABYTPAHHOTO yriia, peOpo IBYrpaHHOIO yriia, JTUHEHHBIN

yroJ IBYTPaHHOIO yIJia, FpaaycHas Mepa JBYTPaHHOro yria

76 OnepupoBaTb TMOHATHUSAMHU: MHOTOTPAHHUK, BBINYKIbI W HEBBINYKJIbI MHOTOTPAHHUK, 3JEMEHTHI
' MHOTOTpaHHHKA, MPAaBUIbHBI MHOTOIPAHHUK

77 PacrioznaBaTth OCHOBHBIE BHbI MHOTOTPAaHHHKOB (MHMpaMujia, MPU3Ma, MPSIMOYTOJIbHBIN Mapaljiefnenunesn,
' ky6)

78 Knaccuduinmporats MHOTOrpaHHUKH, BBIOMpAsi OCHOBAHMS AJsl KiIacCU(UKALUU (BBIMYKIIbIE M HEBBITYKJIbIC
' MHOTOTPaHHUKH, MPABUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIOHHBIC MPU3MBI, Tapalieenue/Ibl)

7.9 OmnepupoBaTh NOHATUAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB

7.10 OOBSACHATH MPUHIUIIBI HOCTPOCHUS CEUCHUI MHOTOI'PAaHHUKOB, HCIIOJb3Ys METO/I CJIE/I0B




7.11

CTpOI/ITB CCUCHUSA MHOTOI'PAHHUKOB MCETOJAOM CJICAOB, BBIIIOJIHATH (BBIHOCHLIC) IJIOCKHUEC YCPTCIKU U3

PHUCYHKOB MPOCTBHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HaXO0XACHHUEC TICOMCTPHYCCKUX BCJIIMYHUH IIO 06pa3uaM WK ajiroputMaM, IPUMCHIA
HN3BCCTHBIC AHAJIUTHYCCKHUEC MCTOJbI IPH PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHUC
paCCTOSIHI/Iﬁ MCXKIAYy JAByMda TOYKaMH, OT TOYKH 10 prlMOﬁ, OT TOYKHM 10 IIJIOCKOCTH, MCKIAY

CKPCHIMBAOIIUMHUC IMTPAMBIMUA

7.13

PemaTth 3amaum Ha HaxOXJEHHE T'€OMETPUUYECKUX BEIMYMH IO O0pa3liaM WM aJropuTMaM, IpPUMEHSS
M3BECTHBIE AHAIWTUYECKHE METOJbl IIPH PELICHUM CTAHAAPTHBIX MATEMAaTHMYECKUX 3aJ1a4 Ha BBIUMCIICHUE
YIJIOB MEXJIY CKPEHIMBAOIIMMUCSA MPAMBIMU, MEXKJIy NPSIMOM W IIOCKOCTBIO, MEXKIY IUIOCKOCTSMH,
JBYTPAaHHBIX YIJIOB

7.14

Brruucnsate 00bEMBI U TIJIOMIATM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MHUpPaMHUA) C MPUMEHEHHEM
(GbopMyln, BBIYUCIATH COOTHOLIEHUS MEXKIYy IUIOMIAJAMU  TOBEPXHOCTEeH, oO0bEMaMu MOJO0OHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUAMU: CUMMETPUSI B IPOCTPAHCTBE, IEHTP, OCh U IIOCKOCTb CUMMETPHH, LIEHTpP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U MHTEPHIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢burypax, IpeJacTaBICHHYIO Ha YepTexaxX U pUCYHKaX

7.17

HpI/IMeHHTB ICOMCTPHUUCCKUC (l)aKTBI AJId peIICHUA CTEPCOMETPHUICCKUX 3aaad, IMPCAIIojJararomux HECKOJIbKO
1aroB pCIICHUs, €CJIN YCJIIOBUS IIPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

HpI/IMeHHTL HpOCTCfII.HPIG nporpaMMHbI€C CpPEACTBA U JSJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTCMbI IIpU
pPEIICHUU CTCPCOMECTPHUICCKHUX 3aaa4

7.19

HpI/IBOI[I/ITL MMpUMEPbI MATECMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUPOAC U KHU3HU, PACIIO3HABATH IMPOABIICHUC
3aKOHOB I'€COMCTPUH B UCKYCCTBC

7.20

HpI/IMeHHTL TMOJIYYCHHBIC 3HAHU HAa MPAKTUKE: aHAIIU3UPOBATH PCAJIBHBIC CUTYAIUH U IPUMCHATH U3YYCHHBIC




MOHATUSL B TPOLECCE TOMCKA PEIICHHs MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOJIEMbl, MOIEIHPOBATH
peanbHble CUTyallud Ha S3bIKE I'€OMETPHUM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
F€OMETPUYECKUX IOHATUM M TEOpeM, ammapara aiareOpbl, pemarb MPaKTUUYECKUE 3aJlauM, CBSA3AHHBIE C
HAaXOKJICHUEM I'€OMETPUYECKUX BEITUINH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TOHATUSL CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00 akcMOMaTHYeCKOM
ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3anMHOe pacmosiokeHue TPSMBIX B MPOCTPAHCTBE: TMEPECEKAIONINECs, MapauIeIbHbIe W CKPEUTUBAIOIINECS TMPSMBIC.
[TapamiensHOCTE NPSIMBIX U IJIOCKOCTEW B MIPOCTPAHCTBE: MapaJIebHbIE MIPSMBIE B TPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX
MPSIMBIX, MapauIeIbHOCTh MPSAMOM M TUIOCKOCTU. YTIIBI C COHAIPAaBJICHHBIMH CTOPOHAaMH, Yrojl MeXAy MpSIMbIMU B
npoctpanctBe. [lapaninenbHOCTh TUIOCKOCTEW: TapajuielibHbIE IIJIOCKOCTH, CBOMCTBA MAapajuICNIbHBIX IJIOCKOCTEH.
[Ipocreiiye npocTpaHCTBEHHbBIE PUTYPHI HA TIOCKOCTH: TETpadp, KyO, napajuiesenunea, NoCTPOCHNE CeUeHU !

7.3

[lepnieHIUKyYIAPHOCTh TPSIMON U TJIOCKOCTH: MEPIEHIUKYISPHBIE MPSMble B MPOCTPAHCTBE, MpsIMbIE MapajuieibHble U
MEPHeHIUKYIApHblE K IUIOCKOCTH, NpPHU3HAK MEPHEHAUKYISIPHOCTH TMPSMOM U TIJIOCKOCTH, TeopeMa O NpsSMOi
MEPHEeHIUKYIAPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yol MEXIy MNPSIMONW M IUIOCKOCTBIO, JBYI'PAaHHBIM Yrod,
JUHENHBINA yron AByrpaHHoro yria. [lepneHauKymsp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHUE OT
OpsIMOM 10 TIJIOCKOCTH, MpOoeKius GUrypbl Ha IUIOCKOCTh. [lepmeHauKyaspHOCTh IUIOCKOCTEH: MpU3HAK
MePIEeHIUKYIAPHOCTH JBYX IIOCKOCTEH. Teopema o TpéxX nmeprneHauKymspax

7.4

ITonsaTue MHOTI'OI'paHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHUKA, BBIITYKJIBIC U HCBBIITYKIIBIC MHOTOI'PDAHHHKH, paSBépTKa
MHOT'Or'paHHUKaA. HpI/I3MaI N-yrojibHas IpuU3Ma, 'paHd U OCHOBAHUS NMPHU3MBI, NpsIMasi U HAKJIOHHAas IIPU3MBI, OoKkoBas U
IOJIHasA ITOBCPXHOCTH IIPU3MBI. Hapannenennnez[, HpSIMOYTOJ'ILHHﬁ napajjiejienmIiiey u €ro CBOICTBa. HI/IpaMI/II[aI n-
yrojibHas nupaMuzia, Ir'paHd WU OCHOBAHUC IIHUPAMUIBI, OOKOBass M IOJIHAS IOBCPXHOCTh NHPAMHIBI, IMPABUJIbHAA U




yceqéHHaﬂ nupamMuja. DJ1EeMEHTBI Npu3Mbl W IMHUPAMUIBI. HpaBI/IJIBHBIe MHOI'OTpaHHUKH: TOHATHUC MPABUIIBHOIO
MHOTI'OrpaHHUKA, IIpaBUJIbHAA IIPpU3Ma W IIPpaBUJIbHAA IMUpaMHuJa, MpaBUJIbHAd TPCYroJibHAasA IHUpaMuJa U HpaBI/IJ'II)Hblf/'I

TeTpas’ap, Kyo. [Ipencrasienne o mpaBUILHBIX MHOTOIPAHHUKAX: OKTAdIP, JOJCKAdIp U uKocadapyrue CedeHus Mpu3Mbl U

I PaMHU/IbI
75 CuMMeTpusi B MpPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOH, IUIOCKOCTU. OJIEMEHTbl CHMMETPUU B
' MAPaMHUJIAX, MMapajuIeIenuIIe1axX, IPAaBUIbHBIX MHOTOTPAaHHUKAX
Bbrunicnenue 351€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribel. Ilnomane OOKOBOM MOBEPXHOCTH U IOJHOM
76 MOBEPXHOCTH MPSIMON MPHU3MBI, IUIOLIAJAb OCHOBAHMUN, Teopema O OOKOBOW MOBEPXHOCTU MpsAMOil mpu3msbl. [lnomane
' OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIHHOW MUpaMUbI, TEOpEMa O IJIomaan yced€HHoW mupamubl. [lonstiue 06
00bpéme. O0BEM nHUpaMUabl, IPU3MBbI
1.7 [Togo6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY TUIOMIAASIMU MOBEPXHOCTEH, 00BbEMaMH MOAOOHBIX Te




INPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHMs

IIpoBepsieMble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero 001ero oopa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, QJITOPUTMAMH pEIICHUS 3aJady; yMEeHHe (OPMYyIUpOBaTh U
OTICpUPOBATh TOHATHUSMHU: ONpEICIICHWEe, aKcuoMma, TeopeMa, CIIACTBHE, CBOWCTBO, NPH3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (OpMyIupoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH IIPUMEPHl U KOHTPIPHUMEPHI, HCIOJB30BAaTh METOJ
MaTeMaTU4YEeCKOU HHAYKIUH, ITPOBOANUTE AOKA3aTCIIBHBIC PACCYXACHHA IPHU PCUHICHWHA 3a/a4d, OLICHNBATh
JIOTUYCCKYIO IMpaBHUIIBHOCTDH paCCY)K}IeHHfI; YMECHUEC OIICpUpOBAThH TIIOHATHUAMU . MHOXECTBO,
MOJIMHOXECTBO, OTIEpallii HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIbh30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar sl OTIMCaHMsI PEATBHBIX MPOIECCOB U SIBIICHHUI W TIPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 JAPYTUX
y4eOHBIX TPEAMETOB; YMEHHE OTEPUPOBATh MOHATHAMU: Tpad, CBI3HBIN rpad, nAepeBo, MUKI, Tpad Ha
TUTOCKOCTH; YMEHHE 3a/laBaTh M OTHCHIBATh Tpadbl Pa3TUYHBIMUA CIIOCOOAMH; HCIIOIB30BaTh Tpadbl IpU
pelIeHUN 3a1a4

YMeHue onepupoBaTh MOHATUAMHU: HaTypaJlbHOE YMCIO, LEJIOE YUCIO, CTENEHb C LeJIbIM M0Ka3aTeseM,
KOPEHb HaTypaJbHOHN CTENEHHU, CTENEHb C PALMOHAJIBHBIM IOKA3aTesIeM, CTENEHb C JEHCTBUTEILHBIM
nokasaresem, Jiorapum 4ucia, CHHyC, KOCHHYC U TaHT'€HC IIPOU3BOJILHOIO YHCIIA, OCTATOK IO MOAYJIIO,
palMOHATIBHOE YMCJIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATYypaJIbHBIX, ILIEJbIX, pallMOHAJIbHBIX,
JeWCTBUTENBHBIX YMCEN; YMEHHE MCIOIb30BaTh IPU3HAKU JAETMMOCTH, HAMMEHbUINHM 00U NenuTenb U
HavMeHblIee ofliee KpaTHOE, alropuTM EBKiInWAa Hpu pemieHuu 3ajad; 3HaKOMCTBO C Pa3iIMYHBbIMHU
MNO3UIIMOHHBIMUA CUCTEMAaMH CUUCIIEHUS; YMEHHE BBIIOJIHITh BbIUMCIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIP@KEHUI €O cTenmeHsMH U Jiorapupmamu, npeoOpa3oBaHUS IPOOHO-PALMOHANBHBIX BBIPAKEHUH;
YMEHHUE ONEepPHPOBATh MOHATUAMU: MOCIEI0BATEIbHOCTD, apH(PMETHUECKasl IPOrPECCHs, FEOMETPUIECKast




mporpeccusi, OeCKOHEYHO  yObIBaioIas  TeOMEeTpUYecKass  MpOrpeccusi;  yYMEHHE  3a7aBaTtb
NIOCTIEIOBATEIPHOCTH, B TOM YHCJE C IOMOIIBIO PEKYypPEeHTHBIX (OpMyT; yMEHHE OIEepHpPOBATH
HOHSATUSIMU: KOMIUIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJIYJIb U apryMeHT
KOMIUIEKCHOTO YHcia, (hopMa 3amiCH KOMIUIEKCHBIX YHMCEN (TreoMeTpuvecKas, TPUTOHOMETpUYecKas U
anreOpauyeckasl); yMeTb NPOU3BOJIUTH apU(PMETHUECKUE JEUCTBUA C KOMIUIEKCHBIMHU YHCIaMHU;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCENl; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u

3x3, onpeAenuTens MaTPHUIlbl, TEOMETPUUECKUN CMBICIT OTIPEIETUTEIIS

YMeHue omnepupoBaTh MNOHSTHUAMU: pallMOHANbHbIE, HpPpPALMOHANIbHBIE, IOKa3aTeJbHbIE, CTEIEHHBIE,
jorapuMuyuecKre, TPHrOHOMETPUUYECKUE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBAThH
MOHATUSIMHM: TOXJECTBO, TOXKJECTBEHHOE TIpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa
yYpaBHEHUN W HEPAaBEHCTB, PAaBHOCWIBHOCTb YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHUE pellaTh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3IMYHBIX MPUEMOB; pellIaTh YpaBHEHMsI, HEPAaBEHCTBA
U CHCTEMBl C IIapaMETpOM; IpPUMEHATH YPaBHCHMs, HEPABEHCTBA, HMX CHCTEMBbl M DPELICHUS
MaTeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMyHbIX 00JIacTel HAyKN U pPeaJIbHOM KU3HU

YMenue onepupoBaTh TMOHATUAMHU: (YHKIUS, UYETHOCTh (YHKIUH, MEPUOAMYHOCTh (YHKIUH,
OTPAaHUYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTh (DYHKIIUH, SKCTpeMYM (DYHKIIUHU, HAauOOJbIllee U HauMEHbIIIee
3HaueHusl (QYHKIMM Ha MPOMEXKYTKE, HempepblBHAsA (PYHKIMS, aCUMOTOTHI rpaduka GyHKIUH, epBas u
BTOpasi MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3HUECKUN CMBICI MPOU3BOIHOI, mepBooOpa3Has,
ONpeNeNEHHBI MHTErpal; yMEHHE HaxOOUTh AaCUMITOTHI rpaduka (YHKIUH; YMEHUE BBIUUCISATH
IPOU3BOJIHBIE CYMMBI, IMPOU3BEICHMS, YACTHOTO M KOMIO3MIMHU (PYHKUUN, HAXOJUTh ypaBHEHUE
KacaTeJbHON K Tpaduky QyHKIUHU; YMEHHE HAXOAWTh MPOU3BOJHBIC IEMEHTAPHBIX (DYHKIHM; YMEHHE
UCIIOJIb30BaTh TPOU3BOAHYIO JJISi HCCIeAOBaHHMS (DYHKIUN, HAXOAUTh HAUOONbIINE W HAWMEHBIIHE
3HaueHus: (PyHKUUH; CTpOUTh TpadMKu MHOTOUWIEHOB C KCIOJb30BAaHHEM ammapaTa MaTeMaTH4YeCKOTro
aHalIM3a; MPUMEHSTh IPOU3BOAHYIO JUIS HAXOXKICHHS HAWITYYIIIET0 PEHICHHs B MPUKIAJHBIX, B TOM YHCIe
COIMANIbHO-9KOHOMHMYECKUX U (PU3MYECKHUX 3a/Ja4yax; HaXOAWTh IUIOMIAJd U O0BEMBI (UTY C MOMOIIBIO
WHTETpasa; IPUBOIUTH MPUMEPH MaTEMATHYECKOTO MOJICTMPOBAHMS ¢ MOMOIIBIO MU hepeHInaTbHBIX




YpaBHEHUI

YMeHue omepupoBaTh MOHATUSAMH: rpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMITO3UIMS ()YHKIIHIA,
nuHeWHas (QyHKOMS, KBagpaTHdHas (YHKIHS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETPHUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TIOKa3aTelbHas U
gorapudmuueckas (QYHKIUHM; YMEHHME CTPOUTh TIpa@UKU M3YYEHHbIX (YHKUUH, BBIIOJHATH
npeoOpazoBaHusi TpadukoB (GYHKIUH, MCHOJB30BaTh TrpaduKH I  HW3YYEHHUS] TPOIECCOB U
3aBUCHUMOCTEH, MpHU PEHIeHUH 3a/1ad W3 JPYrMX Yy4eOHBIX MpPEIMETOB M 33/Jad U3 peajlbHOU >KU3HHU;
BBIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BEITHUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHUH
JUISL pelIeHWs] ypaBHEHW, HEpaBEHCTB W 3aJad C MapaMeTpaMH; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMI, HEPABEHCTB U UX CHCTEM

YMeHne periaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCJIE Ha TPOIEHTHI, JOJIM M YacTH, Ha
JBUKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33[aud U3 00JacTH YIpPaBIICHUS JTUYHBIMHU U
CeMEMHBIMU (PMHAHCAMU); COCTABIISITh BBIPAKECHMUSI, YpaBHEHHSI, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHIO
3a/lauM, MCCIEN0BATh IMOJIyYEHHOE pEeUIeHHEe M OLIEHUWBATh IMPaBAOINOJ0OHOCTh PE3YNIbTATOB; YMEHHE
MOJIETUPOBATh peajibHble CUTYyallud Ha S3bIKE MaTEMaTHKHU; COCTaBJSATh BBIPAKECHUS, YpaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33Jla4ul, UCCIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIIOIB30BAaHUEM
anmnapara ajnredpbl, HHTEPIPETHUPOBATH MMOJTYUYECHHBIIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeuaHa, HauOoJbllee U HaUMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE 4YHUCIOBOTO HabOpa; yMEHHE H3BIIEKAaTh,
UHTEPIPETUPOBATh HMHQPOpPMAIINIO, TPEACTAaBICHHYI0O B Taliulax, Ha JAuarpaMmax, Trpadukax,
OTpaXarolIyl0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATh MH(YOPMALHMIO C TOMOIIBIO
TaONMUI U JUarpaMM; UCCIIE0OBaTh CTATUCTUYECKUE TAaHHBIC, B TOM YHCIIe C IPUMEHEHUEM rpauuecKux
METOJIOB M JJIEKTPOHHBIX CPEACTB; rpaUuecKu HCCIEeI0BaThb COBMECTHbIE HAOIIONEHUS C TOMOIIbIO
JrarpamMM pacceuBaHus U IMHEHHON perpeccun

YMmenue ONICPpUPOBATH NNOHATUSAMMU: CHy‘l&ﬁHHﬁ OIIBIT U CJ'Iy‘lElﬁHOC CO6I>ITI/IC, BCPOATHOCTDH cnyqaﬁHoro




COOBITUS; YMEHHE BBIYHCIATH BEPOSATHOCTh C MCIIOJIb30BAaHUEM TIpaUyecKHX METOJIOB; NPHUMEHSTh
(opMyITBI CIIOKEHUS U YMHOKCHHUSI BEPOATHOCTEH, (popMyny monHo# BeposTHOCTH, (hopmyny bepHysn,
KOMOMHATOpHBIE (PAKTHI U (HOPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHHE ONIEpPUPOBAThH
HNOHATUSIMU: CilyyaliHash BEJIMYMHA, pACIPEAEICHUE BEPOATHOCTEH, MAaTeMaTH4YECKOE OXHUJaHue,
JCTIEpCUsl U CTaHJIAPTHOE OTKJIOHEHHWE CIy4allHOW BENWYMHBI, (YHKIMHU paclpeAeseHus] U TUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEIbHOIO M HOPMAJIBHOIO pacClpeleeHuil; YMEHHE MCIONb30BaTh CBOWCTBA
W3YYEHHBIX pacIpeseleHnid i pelieHus 3a/lad; 3HaKOMCTBO C MOHSATUSMU: 3aKOH OOJBIIMX YHCEl,
METO/1bl BEIOOPOYHBIX UCCIEI0BAaHUIN; YMEHUE TPUBOANUTD MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSAMU: COUETaHHE, IEpPECTaHOBKa,
YHCIIO COYETAHMM, YHCIIO MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHATh KOMOUHATOPHBIE (PaKThl U
paccyXAeHUs JUIsl pelleHHs 3a7ady; OICHHBAThb BEPOSTHOCTU pPEATbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBarh MOHATHAMH: TOYKa, MpsMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA
yria, IUIOCKAW yroji, JABYIPaHHBIM Yroj, TpEXTpaHHBIA yroj, CKpEUIUMBAIOLIUECs MpsIMBbIE,
NapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YroJl MEXAY MPSMBIMH, YroJl MEXIY
OpSIMON M TUIOCKOCTBIO, YIOJl MEX]Y IJIOCKOCTSAMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PAcCTOSTHHE
MEXIy HOpPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU pEIICHUU 3a1ad
u3ydeHHble (DaKTbl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUpa; CTPOUTh MAaTeMaTHYEeCKHEe MOJEIH C MOMOIIbI0O T'€OMETPUYECKUX IMOHSATHI M BEIMYUH, peulaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3329
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMIAAb (GUTYpbl, 00BEM (GUTYpbl, MHOTOIPAHHUK, MPaBUIbHBII
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, mapajuielienunen, NpusMa, nupamuaa, ¢urypa Hu
MOBEPXHOCTh BpallleHUs, UWIUHIAP, KOHYC, Imap, cdepa, Iiomaab cdepsl, IMIOMAAb MOBEPXHOCTH
NUPAMUJIBI, IPU3MBI, KOHYCA, IIIHHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO MapajieNenumnesa, MupaMubl,
OpU3MBI, LWIMHApA, KOHYCa, Iapa, pa3BEPTKA I[OBEPXHOCTH, CEUEHUS KOHyca M IIWIHMHAPA,
napasiesbHble OCH WM OCHOBaHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIMHAPA, KOHYCa;




YMEHHUE CTPOHMTh CEUYEHHWE MHOTOTPAHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (GUTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHATH CBOMCTBA
TeOMETPUIECKUX (QUTYp, CAMOCTOSTEIHLHO (POPMYIUPOBATH OTPEACICHUS U3y4aeMbIX (PUTYp, BBIIBUTATH
TUIOTE3bl O CBOMCTBAaX W TMPHU3HAKAX T'€OMETPUUECKUX (UTyp, 0OOCHOBBIBATH WJIM OMPOBEPrarh HX;
YMEHHME MPOBOJUTH KiIacCU(UKaLKI0 (PUTYyp MO pPa3IMYHBIM MpPU3HAKaM, BBINOJHATH HEOOXOAMMBbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne onepupoBaTh NOHATHIMHE: JBIKEHHE B NMPOCTPAHCTBE, MapaJUIeNIbHBIA TIEPEHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHME M0a00Us, NOJOOHBIE (UIYpHI; yMEHHE
pacrio3HaBaTh paBHBIE M TMOJOOHBIE (DUTYpHI, B TOM 4YHCIIe B TPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
WCTIOJH30BaTh TEOMETPUYECKHE OTHOIICHHS MPU PEIICHUH 33]a4; HaAXOIUTh T€OMETPHUECKUE BETMIUHBI
(mmuHa, yroui, miomanas, 00bEM) MpHU pEelIeHWH 3a7ad U3 JAPYrux y4eOHBIX NMPEAMETOB U U3 pealbHOMN
KU3HU; YMEHHE BBIUUCIATH TC€OMETPUYECKHE BEIMUYUHBI (ITMHA, YTOJ, IUIOMmaab, OOBEM, TUIOMIANIb
MIOBEPXHOCTH), HCHOJb3ysd H3y4eHHbIE (OPMYJIbl M METOAbI, B TOM 4YHCIE: IUIOLAJb IMOBEPXHOCTH
NUpaMHbl, MpPU3MBL, KOHyca, LWIMHApA, IUIOMAags cdepbl; 00bEM Kyba, NPSIMOYTOJIHOTO
napaenenunesa, IMpaMuIsl, IPU3MBIL, IIIMHIPA, KOHYCA, I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB
10TI00HBIX HUTyp
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YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTrOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEIECHUE BEKTOPAa Ha YHUCIIO, Pa3joKEHHE BEKTOpa IIo
0a3ucy, CKaJsIpHOE IMPOU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YroJl MEXKIy BEKTOpamMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JUIsl pelICHUS TEOMETPUUYECKUX 3a/1a4 U 3a]a4 IPYruxX
y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOAIIMNA METOJ Ui pelleHHsl 3a7ayd; IOHUMaHWe 3HAYMMOCTH MaTeMaTHKH B
U3yYCHUH MPUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB M SIBJICHWI; yMEHHE paclo3HaBaTh IPOSBIECHUE
3aKOHOB MaTEMaTUKUM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPHl MAaT€MAaTUYECKUX OTKPBITUU
POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHhblie u nensie yncna. [Ipu3Haku AeTMMOCTH LEJIBIX YHCEI
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypabHOU cTeneHu. JleicTBUs ¢ apupMETUYECKUMU KOPHIMHU HAaTypaJlbHOM CTETIEHU
1.4 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTaPHUPMBbI
17 JlelicTBuTenbHbIe ynciaa. ApudMETHYECKUE OTepaldd ¢ JNCUCTBUTEIbHBIMU uuciaMu. [IpuOnmkEHHBIC BBIUMCICHUS,
' MIpaBUJIa OKPYTJIEHUS, IPUKKJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHUSI
2.2 WppatnmoHnansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U TOrapuMUIECKIE YpaBHEHUS
2.5 Ienbie u ApoGHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIe HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULLb
3 OyHKINH U TpaPUKH
31 OyHkuus, cnocoos! 3ananus Gynkuuu. ['paduk ¢pynxuu. Bzanumuo o6patHble yHKiuu. YETHBIE M HEUETHBIE (YHKIIUH.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHWss W MHOKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. [IpoMeXyTKH 3HAKOTIOCTOSIHCTBA.
3.2 [TpoMexxyTKH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MUHHMYMBI (QyHKIHH. HanOonbliee W HanMeHbIIee 3HAUYCHUE
(GYHKIMH HAa TPOMEKYTKE
33 CrenenHas (QyHKIUS C HaTypaJbHBIM M LENbIM Moka3zareneM. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk KOpHs N-oi
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u gorapudmMudeckas PyHKIINMH, ©X CBOWCTBA U TpaduKu
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHKui. CBoiicTBa GYHKITUH, HEMIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUs TIOCIIEJOBATEILHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipou3BoAHbIE 37I€MEHTAPHBIX (PYHKIIUN
42 [IpuMeHeHre TpPOU3BOIHON K MCCIeI0BaHUIO (PYHKIMHA HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue Hanbosbliero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHoecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMbIe 1 TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

I'eomerpus. 10-11 xnacc. Atanacsu JI.C., byryzoB B.®., Kagomues C.b. u ap.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckue pekomenaanuu. ['eomerpust. 10-11 kmaccsl (kK yaeOHUKY

Aranacan JI. C. u np.) M.: IIpocBenienue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru

Poccuiickast anekTpoHHas mkosa. https://resh.edu.ru/

http://www.fipi.ru/







