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HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYIAPCTBEHHOTO
00pa30BaTEIBLHOIO CTaHJapTa CPEeAHEero oOIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TpaJMIIMi
poccuiickoro oopazoBanus. Peanuzaius nmporpaMMbl 00ecIieunBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSMH, COCTABJISIONIMMUA OCHOBY JJii CaMOpPa3BUTUS U  HEMPEPHIBHOTO
00pa3oBaHusl, LETOCTHOCTh OOLIEKYJIbTYPHOIO, JJMYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHS
JUYHOCTU 00YYarOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpud Ha YpOBHE CpeIHEero olmiero oOpa3oBaHuUs
00yCIJIOBJIEHAa MPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX Pe3yJIbTaTOB
0Oy4eHHsI FTEOMETPUH B HAITPaBJICHUH JUYHOCTHOTO Pa3BUTHS 00ydaromuxcsi, GOpMUpPOBaHUS
(byHKIIMOHATTLHON MaTeMaTUYECKOW TPaMOTHOCTH, U3YUYCHUS! JPYTUX YYCOHBIX TUCLMILIMH.
Pa3BuTre y 00ywaromuxcsi MpaBUIBHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOKICHUU
reOMETPUUYECKUX a0CTpaKLUMi, COOTHOILIEHWU PEAJbHOIO U MJIE€aJIbHOIO, XapaKTepe
OTPaXEHHUSI MATEMAaTHUYECKOW HAyKOW SIBICHUM W MPOLECCOB PEATBHOTO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAayK U POJIM MAaTEMAaTUYECKOI0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU
U B MIPaKTUKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIMXCA, a TAKKe
KaueCTB MBIIIUICHUSI, HEOOXOIUMBIX IS aJIallTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiIsS€TCS OAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCreynBaeT BO3MOKHOCTh U3yUYEHUS KaK JUCIHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIpPaBJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIUIeHHE, (POPMUPYEMOE MPU U3YUCHHH OOYYAIOITUMUCS TMOHATUHHBIX
OCHOB T'€OMETPUM U IOCTPOEHUM LEMOYKH JIOTMYECKUX YTBEPKICHHHA B XOJE€ PEIICHHS
reOMETPUYECKUX 3a/la4, YMEHHE BBIJIBUTaTh U OMNPOBEPraTrh TMIIOTE3bl HEMOCPEICTBEHHO
MCIIONIB3YIOTCS MPU PEIICHUH 3aJlad €CTECTBEHHO-HAy4YHOTro IMKJIAa, B YACTHOCTH U3 Kypca
(bu3UKH.

YMeHHe OpHUEHTHPOBAThCS B IMPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JacTax AesITeNbHOCTH YenoBeka. OpHueHTalus 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OXOJMMOE YCIIOBUE €r0 COLMAIBHOrO OBbITHS, (hopMa OTPAKEHUSI OKPYKAIOIIEro MHpA,
YCJIOBHE YCIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHMs JAEHCTBUTEIBHOCTH.
OnepupoBaHi€ TPOCTPAHCTBEHHBIMH 00Opa3zaMu OOBEIUHSIET pa3Hble BHUJIBI Y4eOHOU U
TPYJIOBOH JEATENBHOCTH, SIBISIETCS OJHUM U3 MPOPECCHOHATBHO BaXKHBIX KAau€CTB, MO3TOMY
aKkTyalibHa 3a7ada (OPMHUPOBAHUA y OOYYArOMIMXCS MPOCTPAHCTBEHHOTO MBINIJICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOJTOTOBKE K
PAKTUYECKOHN AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenr ocBoeHusi mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydeHuss — o0mieo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIOIIMXCS 4Yepes



o0ecrieueHre BO3MOXKHOCTHM  NPUOOPETEHUS W HUCIHOJB30BAaHUS  CHCTEMATHYECKHX
reOMETPUUYECKUX 3HAaHUHN U NEHCTBUH, CIEM(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCIIEITHOTO
NPOAODKEHUsT 00pa3oBaHUS TIO CHCIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM
MCTIOJIb30BaHUEM TEOMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YypOBHE MpeaHA3HAUYCHA JJIsi O0YyYarolIuXcs
CpeIHEl IIKOJbI, HE MCIBITHIBABUIMX 3HAUMUTEIBHBIX 3aTPYAHCHUNH Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha 06a30BOM YPOBHE JOJKHBI OCBOUTh
o0Ire MaTeMaTHYECKUE YMEHUS, CBA3AHHBIEC CO CHEIM(PUKON Te€OMETpUN W HEOOXOAMMBIE
JUI KU3HU B COBpeMeHHOM oOmiecTBe. Kpome 3TOT0o, OHM MMEIOT BO3MOXHOCTh M3YYHUTh
reoMeTputo 0Oosiee TIyOOKO, €cli B JalIbHEHIIEM BO3HHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBEHOMN NeATENbHOCTH.

JlocTwkeHre 1€  OCBOEHHUS  MpOorpaMMbl  OOECIEUMBAETCS  pELICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMU 3aadaMu OCBOEHHSI Kypca «l'eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIIOTCS:

e (opmupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHPOBOM KYJIbTYPHI H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMupoBaHuE MpPEACTABICHUS O MHOTOTPAHHHMKAX M TejaxX BpallleHUs KaK o
BOKHEHUIIINX MaTeMaTHYECKUX MOJIENSAX, IO3BOJIAIONIMX OMUCHIBATh M HU3y4YaTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHE YMEHHUS PACIIO3HABATh HA YepTeXaX, MOJETSAX U B pealbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHUE METOJIaMU pEIICHHWS 3a7ad Ha TOCTPOCHUS Ha HM300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHUS ONEPUPOBATH OCHOBHBIMH MOHATHUSAMHU O MHOTOTPAaHHHUKAX M
TEJIax BPAIEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAQJICHUE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 33/1a4; OPMUPOBAHUE YMEHUS
OPOBOJNUTh  HECJIOXHBIE JOKa3aTelIbHbIE pAcCyKIACHHs B XOJAE pEIICHUs
CTEpEOMETPUIECKHUX 3a]1ad U 33]1a4 C MTPAKTHIECKUM COICPKAHUEM;

e pa3BUTHE HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0Oywaromumxcs,
MO3HABATEIbHOM  aKTMBHOCTH, HCCJIENOBATEIbCKUX  yYMEHHUN, KPUTHYHOCTU
MBIILICHUS;

e (opmupoBanue (GyHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOM T€OMETPUHU: YMEHUE
pacmo3HaBaTh MPOSBICHHS TEOMETPUICCKUX TIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH
B PCAJIbHBIX KU3HCHHBIX CUTYAIUSAX M MPU M3YUYCHUH APYTHX YUYSOHBIX IPEIMETOB,
MIPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTH WX Ha S3BIKE
reOMETpUM U CO37aBaTh TEOMETPUYECKHE MOJAENTH, MPUMEHITh OCBOCHHBIM
reOMETPUUYECKUN ammapaT [Uisl pelIeHUs MPAKTUKO-OPMEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MOJTyICHHBIE PE3YJIbTATHI.

OTIUYUTENbHOM  OCOOEGHHOCTBIO TPOTPaMMBbl  SBIISIETCS  BKIIOUEHHE B KypC

CTEpEOMETPHUH B Hayalle €ro U3yUeHus 3314, peIIaeMbIX Ha YPOBHE MHTYUTHBHOTO TIO3HAHUS,
U onpeaenéHApIM 00pa3oM OpraHu30BaHHAs pad0Ta HAJl HUMH, YTO CITOCOOCTBYIOT Pa3BUTHIO



JIOTUYECKOTO U NPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJHAPYET NPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K NAIBHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenne OTHAETCS HATISIAHO-KOHCTPYKTUBHOMY METOJY OOYyYeHMs, TO €CTb
TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEAMETHO-IPAKTHUECKOU
NEeATENIbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX NPEACTABICHUNA Yy Yy4YalIMXcsi B Kypce
CTEPEOMETPHUH MMPOBOJUTCS 3a CUET PELICHUS 3a/1a4 HAa CO3JaHUE MPOCTPAHCTBEHHBIX 00Pa30B
M 33J1a4 Ha OIEpUpPOBaHUE MIPOCTPAaHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3a MpOBOIUTCS C
OMOpOM Ha HarJAJHOCTh, & OIEpPUPOBAHHE O00pa3oM — B YCIOBUAX OTBJICYEHMS OT
HaIJIAJHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 UCXOJHOTO CONEPIKAHMS.

OcHoBHBIE coaepkarenpHble JMHUA Kypca «l'eomerpum» B 10-11 kmnaccax:
«MmuororpasHukn», «IIpsMbIe 1 IIIOCKOCTH B TPOCTPAHCTBEY, « Tena Bpamenus», «BekTopsl
U KOOpAMHATHI B MpocTpaHcTBey. DOpMUPOBAHKE JIOTUYECKUX YMEHUN PaCIpEAesieTCs HE
TOJIBKO TI0 COJIEP>KAaTEIbHBIM JIMHUSAM, HO U 110 To1aM 00y4eHHUsl Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHUs.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAes€HHbIM MO TrojaM OOy4YeHHs, CTPYKTYpPHUpPOBAHO TaKUM
o0pa3oM, 4TOObl OBJIQJICHUE T'€OMETPUUECKUMHU TMOHATUSMU M HaBBIKAMU OCYIIECTBISIOCH
MOCJIE0BATEIBHO U MOCTYHATENbHO, C COOJIIOIEHUEM MPUHIUIIA PEEMCTBEHHOCTH, YTOOBI
HOBbIE€ 3HAHUS BKIIOYAJINWCh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTaBICHUN
oOyyJaroumxcsi, pacupssi 1 yriryosss e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun oTBOAUTCSA 2 yaca B Hegento B 10 kinacce u 1 yac B Heaemno B
11 knacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX Haca.



COILEPKXAHHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJUIeIIbHbIE
U CKpeuuBaromuecs npsMble. llapamiensHOCTh MPSMBIX U IDIOCKOCTEW B IPOCTPAHCTBE:
MapajuielibHbIE MPSAMbBIE B MPOCTPAHCTBE; MNapPAJUIEIBbHOCTh TPEX MPSMBIX; MapauIeIbHOCTh
IPSMOXA M IUIOCKOCTH. YTJIBI C COHAIPABJICHHBIMUA CTOPOHAMH; yTOJ MEXKIY NPSAMBIMH B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. [IpocTeiime npocTpaHCTBEHHbIE (GUIYPHl HAa MIIOCKOCTH:
TeTpadp, Ky0, napajuieenune; NoCTPOCHUE CEUEHUH.

IleprieHIMKYIAPHOCTh MHPSAMOW UM IUIOCKOCTH: IEPIEHAMKYJISPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpPsSMBIE NapaUICIbHbIE W NEPNEHAUKYJSIPHBIE K INIOCKOCTH, MPU3HAK
MIEPIICHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISPHOU
IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOM U IIIOCKOCTHIO; ABYTPAHHBIN YIOJl,
JIMHEWHBINA yIroJI ABYIPAHHOIO yria. [leprneHauKysip 1 HAKJIOHHBIE: pACCTOSTHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHME OT NPSIMOM 10 TUIOCKOCTH, NPOEKIHUs (UTYpbl HAa IUIOCKOCTb.
[leprieHIUKYNISAPHOCTh IUIOCKOCTEM: NPU3HAK NEPHNEHIMKYJSAPHOCTH JBYX IUIOCKOCTEM.
TeopeMa o TpEX MepneHaUKYIISIpax.

MHoOrorpaHHuKH

[ToHsTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrOrpaHHMKa. Ilpm3ma: N-yronpHas mpusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI; IPSAMAasi U HAKJIOHHAS IPU3Mbl; OOKOBAs M MOJHAs TOBEPXHOCTh
npusMsbl. [lapannenenunen, mpsMOyroiabHbINA apajIeIeune] u ero coctaa. [lupamuaa: n-
yrojbHas MHUpPaMUJia, TPAaHW M OCHOBaHWE MHUpaMUbl; OOKOBas W TOJHAs MOBEPXHOCTH
NMApPaMUJIbl; TpPaBUJIbHAS W YyCEUEHHAash NOUpamMuJa. OJIEMEHThl TMPU3Mbl U THUPaAMUIBL.
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHATHE MPABUIIBHOIO MHOTOTPaHHUKA; MPAaBUJIbHASA IPU3Ma
Y MpaBWIbHAS TUpaMUa; IpaBUiIbHAs TPEYTOJIbHAS MMPaMUJIa U TPaBUIIBHBIN TETPAdIP; KyO.
[IpeacraBienre 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, JoJAeKa’ap U ukoca’np. Ceuenus
MPU3MbI U TUPAMUJIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOU, TIIOCKOCTH.
DJIEMEHTBHl CHMMETPHUH B IUPAMUIAX, TAPATUIEIECTIUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Bbluucnenne 5»71€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomanb
OOKOBOI TMOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPSAMOM HPU3MBI, IUIONIA/lb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSAMOU Tpu3Mbl. [Lmomians GOKOBOW MOBEPXHOCTH U
NOBEPXHOCTH NPABUIILHOM MMPAMHU/IBI, TEOPEMA O IO yceu€HHOU nupamuasl. [loHstue
00 00BbEMe. OOBEM MUPaMUIbI, TPU3MBI.



[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXIY TUIOIMIAISIMU ITOBEPXHOCTEH,
00BbéMaMu ITOJOOHBIX TEIL.

11 KITACC

TeJia BpalueHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpPa3yrOIIME LWJIMHIPUYECKOW IMOBEPXHOCTH, OCh
HWIMHIPUYECKOH moBepxHOCTH. LlunmnHap: ocHoBaHUS U G0KOBast TOBEPXHOCTh, 00pa3yrommas
1 OCb; IUIOIAa/1b OOKOBOM M MOJHOM MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrone KOHUYECKON MOBEPXHOCTH, OChb U BEpIIUHA
KOHUYecKol noBepxHocTH. KoHyc: ocHOBaHME M BepuIMHA, 00pa3yolias U OCh; IUIOIIA]Ib
OOKOBOM M MOJIHOM MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIoIIle U BbICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuaMeTp; IUIOMagb NOBEepXHOCTH cdephl. BzaumHoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TuIomaas chepsl.

N300paxxeHue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunHanuu Ten BpallleHusi 1 MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONMHMCAHHBIA OKOJIO
cdepsl; cepa, BMMCAHHAS] B MHOTOI'PAHHUK, UJTM TEJIO BPAICHUS.

[Tonsatune 06 o0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 o0BEME
IPSIMOYTOJIBHOTO MapaJijiesienuneaa u cieacTsus u3 He€. O0bEM unianHapa, Konyca. Oobém
mapa ¥ 1iomab chepsl.

[TopoOHbie Tena B mpocTpaHcTBe. COOTHOMIEHUS! MEXKAY IUIOLIAIMU MOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.

Ceuenunst umnuHzapa (mapajjielIbHO MU NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIIEE Yepe3 BEPILUHY ), CEUECHUs 11apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miockocTd W B mpocTpaHcTBe. CJOXKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIIO. Pa3noxkenue BEeKTopa 1o TpEM HEKOMIUIaHAPHBIM BEKTOPaM.
IIpaBusno mapaiutenenunena. Pemenue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM ITPABUI JCUCTBUN
¢ Bekropamu. [IpssMoyronbHas cucremMa KOOpAHHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmme 3agaun B KOOpAMHATAX. YTOJ MEXAy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOpPOB. BrIuncieHne yrioB Mexy IpsIMbIMHU U TUIOCKOCTSIMU. KOoOpAMHATHO-BEKTOPHBIN
METO/ IIPU PEIICHNH FT€OMETPUYECKHX 3a]aY.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOro mpenMera «MartemaTukay
XapaKTEepU3YyIOTCA:

I'paxkpanckoe BociuTanue:

c(OPMUPOBAHHOCTBHIO TPAXKAAHCKOW TO3UIMH OO0YyYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O MaTeMaTHYEeCKUX
OCHOBaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TpakIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHl W IIp.), YMEHHEM B3aUMOJEHCTBOBaTb C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHHEM.

IIaTpuoTH4yeckoe BOCHIUTAHKE:

C(OPMUPOBAHHOCTBIO POCCUMCKONW TPakJTaHCKOM HJIEHTHUYHOCTH, YBAXKEHHUS K
IIPOLIJIOMY M HACTOSALIEMY POCCHUMCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K
JNOCTHKEHUSM POCCHMCKMX MAaTEMaTHKOB W POCCHUICKOM MAaTeMaTUYEeCKOW IIKOJIBI, K
MCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaxX, TEXHOJOTUAX, CPepax IKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEHl pOCCUHCKOro Haponaa; cGOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHUS, JSTUYECKOTO IIOBEJIEHHUS, CBS3aHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JTOCTHMIKEHUN HAYKHU U IEITEIBHOCTBIO YYEHOTO; OCO3HAHUEM JINYHOTO BKJIAJA
B [IOCTPOEHUE YCTOWYMBOIO Oy IylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K MHpPY, BKIIOYasl JCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEIIeHUH, pacCyXKJIEeHUH; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3jIuvHbIX BUIOB HCKYCCTBA.

PDu3uvecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HaHHMs B MHTEpecax
3I0pOBOT0 U 0€30macHOro oopasa *KHU3HU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO
(310poBOE MHUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, peryJsipHas pu3nyeckas
aKTUBHOCTH);  (DU3MYECKOTO  COBEpPIUIEHCTBOBAHUS, TMpPH  3AHATUAX  CIHOPTUBHO-
03JOPOBUTENBHOM NESTENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYI0JII00US; HTHTEPECOM K Pa3InYHbIM
cepam npodeccuoHaIbHON I€ITEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOM U €€ PUIIOKEHUSIMH,
YMEHUEM COBeplIaTh OCO3HaHHBIA BBIOOp OyAyied mnpodeccuu U peann3oBbIBATh
COOCTBEHHbIEC KMU3HEHHbBIE IUIAHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTEMaTUYECKOMY
00pa30BaHMIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUN BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJIOruYecKoe BOCIMTaHHE:

c(hOpPMHUPOBAHHOCTHIO 3KOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUEM BIUSHHUS COLUAIBHO-
DKOHOMMYECKHX IPOLIECCOB HA COCTOSHHUE NMPUPOJHOU M COLMAIBHOM CPEIbl, OCOZHAHUEM



r100ampHOTO  XapakTepa HKOJIOTMYECKHUX MpoOJieM; OpHEeHTalle Ha MNpUMEHEHHE
MaTeMaTHYECKUX 3HAHUHU [T peLICHH 3a]1a4 B 00JIaCTH OKPY’KaloIel Cpe/ibl, IITaHUPOBaHUS
IOCTYNKOB M OLICHKM UX BO3MOXKHBIX ITOCJICICTBHUH JIJIsl OKPY’KaIOLEH CPEeIbl.

ILleHHOCTH HAYYHOI'O MO3HAHMS

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOW MPAKTUKH, MOHMMAaHUEM MAaTeMAaTHYECKOW HAyKd Kak
cepbl YEIOBEUECKON NEATEIbHOCTH, 3TAlloOB €€ pa3BUTHUA U 3HAYMMOCTH JJIs Pa3BUTHUS
UBWIN3AIMM;, OBJAQJACHUEM SI3bIKOM MAaT€MaTUKM M MAaT€MaTU4YeCKOW KyJbTYpOH Kak
CPEICTBOM IO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO
NEeSATENbHOCTh NHNBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOCHHS  IPOTpaMMbl  y4eOHOTO  IIpeaMera
«MaremaTuka» XapakTepU3yIOTCA OBJIAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
oelicmeusiMy, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHbIMU
DpecyIAmUBHbIMU OeUCTNBUIMU.

1) Vuusepcanvnvlie noznasamenwvuvle Oeticmsus, obecnewusaiom @Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YYaArWuxcs (0c8oeHue Memooo8 NO3ZHAHUS
OKpYIICaAlowe2o0 Mupa, nNpuMeHeHue JN02UHeCKUX, UCCAe008ameNbCKUx onepayuti, ymeHutl
pabomams ¢ ungpopmayueii).

ba3oBble Jijornuyeckue AeMcTBUA:

*BBISIBJISITh M XapaKTEpU30BaATh CYIIIECTBEHHbIC MPU3HAKH MATEMAaTUUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUM MEXAy TMOHATUSAMH, (OPMYIHPOBATh ONPEACICHUS ITOHSATHA;
YCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK KiacCH(pUKAIIMKA, OCHOBAaHUS JJII OOOOIICHHS M
CpaBHEHMUSI, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

*BOCHIPUHUMAThH, (HOPMYJIUPOBATH U TPEOOPA3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

*BBISIBJISITH MAaTEMATHICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAOMIONCHUSIX W YTBEPXKIACHUSAX; TpENjIaratb KpUTEPUU IS  BBISBICHHS
3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

eJICTIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, ETYKTUBHBIX U MUHIYKTHUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

[IPOBOJIUTH CAMOCTOSTENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (TIPsIMbIE
1 OT MPOTUBHOTO), BHICTpPAUBATh apTyYMEHTAIIMIO, TTPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXICHUS U BHIBOJIBI;

eBBIOUpATh CIOCOO pelleHus y4uyeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
perieHus, BHIOMpATh HanOoJiee TOAXOMSIIUNA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarebLCKHUe JeiCTBUA:



*HCIIOJIB30BAaTh  BOMNPOCHI ~ KaK  HCCJIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOLIUE MPOTUBOpPEUHE, MpoOJIeMy, YyCTaHABIUBATh
HCKOMOE€ U JIaHHO€, (POPMHPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOKO MO3UIIMIO, MHEHUE;

*[IPOBOANTH CaMOCTOSTEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO 0COOEHHOCTEN MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, MPOIIECCa, BHIABICHUIO
3aBUCUMOCTEN MEX1y OOBEKTAMH, SBJICHUSIMHU, IPOLIECCAMU;

¢CaMOCTOSITENIBHO  (pOpMyJIMpOBaTh 0000IIEHUS M BBIBOJABI IO  pe3yibTaTaM
OPOBEAEHHOIO HAOIOACHUS, MCCIEAOBaHUsA, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX
pE3yJIbTAaTOB, BHIBOJOB U 00OOLICHMIA;

[IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE NPOLIECCA, a TAKIKE BBIIBUTATH MTPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX yCIIOBHUSX.

Pabora ¢ nndopmanmueii:

*BBISBIIATH 1e(ULNTH MH(OPMALIUY, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMNPOC U
JUTSL pelIeHUs 3a1a4H;

eBBIOMpPATh HMH(POpPMALMIO U3 HUCTOYHUKOB PAa3IUYHBIX THUIIOB, AHAJIMU3UPOBATH,
CUCTEMATU3UPOBAaTh W HWHTEPHPETUPOBATH HUH(MOPMAIMIO pPA3IUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHS;

eCTPYKTYpUpOBaTh HH(OPMALIMIO, TPEACTaBIATH €€ B  pa3IuuHbIX (opMmax,
WJUTIOCTPUPOBATH I'papUUecK;

*OLIEHUBATh HAAEKHOCTh HMH(POPMALMK IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM

KPUTECPHUSIM.
2) Vuusepcanvruie KOMMYHUKAMUBHbLE Oelicmeus, obecneuusaiom
chopMUpOBAHHOCMB COYUATLHBIX HABBIKOS 00YYAIOUJUXCAL.
Oo0menne:

¢BOCIIPUHUMATDH M (DOPMYIIMPOBATH CYX IACHHUS B COOTBETCTBUU C YCIOBUSIMH U TCIISIMH
OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHEHUS IO XOJy peHIeHUs 3aJa4yd, KOMMEHTUPOBATH MOJYyUYCHHBIN
pe3yJIbTaT;

B X0/JI¢ OOCYKIEHHS 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKAaeMON TEMBI, IPOOIEMBI,
pelraeMoil 3a/1auu, BHICKAa3bIBaTh UICH, HAIICJICHHBIC Ha TTIOMCK PEIICHHS; COMIOCTABIISTH CBOU
CYXXJIEHUS C CYKICHUSIMU JPYTUX YIaCTHUKOB JUAI0Ta, 00HAPYKUBATh PA3JIMUUE U CXOJICTBO
MO3UIINIA; B KOPPEKTHOH (hopme PopMyIUpOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPE/ICTABIIATH PE3YJIbTAThI PEUICHUS 3a/1a4M, IKCIICPUMEHTA, NCCIIeIOBaHMS, TPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a7ad NpPE3CHTAUd U
0COOEHHOCTEH ayAUTOPUH.

CoTrpyannyecTBo:

e[IOHUMATh W HUCIIOJIH30BATh MPEUMYINECTBA KOMAHAHOW W WHIWBUIYATBHONW PaOOTHI
NpU pelIeHnH Y4eOHBIX 3a/1ad; MPUHUMATH 11€Jh COBMECTHOU ACSITENbHOCTH, MJIAHUPOBATH
OpTraHM3AIMI0 COBMECTHOM pabOThI, pacIipeeisiTh BUIbI paboT, TOTOBapUBATHCS, OOCYKIATh
MPOIIECC U PE3YIHTAT PAOOTHI; 00001IaTh MHEHHSI HECKOJIBKUX JTIOJICH;

ey4aCTBOBATh B TPYIIOBKIX (hopmMax padboThI (00CYkKIeHNsI, 0OMEH MHEHHI, «KMO3TOBBIC
IITYPMBD) ¥ WHBIC); BBITIOJHATH CBOIO YacTh PaObOTHI M KOOPAMHHPOBATH CBOM JCUCTBHS C



JIPYTUMHU YWICHAMH KOMAaHJIbI, OIICHUBATh KauyeCTBO CBOErO BKJaJa B OOIIMIA MPOAYKT IO
KpUTEpHusiM, CHOPMYITUPOBAHHBIM yIaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.

Camoopranusanmusi:

¢COCTABJISITh TUJIAH, AJITOPUTM PEIICHUS 33/1a91, BEIOMPATH CITOCOO PEIICHUS C YIETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHUAHTHI PEUICHHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMH TIO3HABATEIHHOW pEICKCHA KaK OCO3HAHHUS COBEPIIAEMBIX
JEHUCTBUN U MBICITUTEBHBIX ITPOIIECCOB, MX PE3YIbTATOB; BIAJETh CITOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIEcca U pe3yJibTaTa PEelIeHs] MaTeMaTHUYeCKOU 3a/1a4u;

IIPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTbH IIPHU PEIICHUU 3a]]a4H, BHOCUTD
KOPPEKTHUBHI B ICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB, JAHHBIX, HAHACHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

*OIICHUBATh COOTBETCTBUE pe3yJbTaTa IIENH W YCIOBUSM, OOBSICHITH TNPUUYUHBI
JOCTIKEHUSI WM HEJOCTIKEHUSI PEe3yJIbTaTOB JACSATEIbHOCTU, HAXOAUTH OIIMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBarh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TPU PEHICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MNOHATUSMHU: TMAPAUICTLHOCTh W MEPHEHAMKYJISIPHOCTh MPSIMBIX U
IIJIOCKOCTEHN.

KnaccuduimpoBaTs B3aMMHOE pacioioKeHUE MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh NOHATUSMHU: JBYTPaHHBIA YTroJl, TpaHU JBYI'PAHHOIO YyIja, pedpo
JIBYTPAHHOTO YyTJja; JUHEWHBIN yroy JBYTPaHHOTO yTria; TpaycHas Mepa JBYIPaHHOTO yria.

OnepupoBath MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA ¥ HEBBITYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAHHHKA, TIPABMIIBHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MUpaMHUIa; TPU3Ma, MPSIMOYTOIBHBIN
napasuiesienumnes, Kyo).

KnaccudpunumpoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUSA I KJaccUUKaIUU
(BBIMYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPaBUIbHBIE MHOTOTPAHHUKH; TPSMbIE M
HAKJIOHHBIE TIPU3MBI, MTapaljIeNIeUIe b ).

OnepupoBaTh MOHATUAMU: CEKYIAsl INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHIUIIBI TIOCTPOEHHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CtpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJIHATH (BHIHOCHBIE) TIIIOCKHE
YepTEeXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y.



Pemarp 3amaunm Ha HaXOXKJICHHWE TEOMETPUUYCCKUX BEIUYHMH IO oOpasmaM WIn
JITOpUTMaM, TIPUMEHSST M3BECTHBIC AHAIUTHYCCKHE METOBI MPHU PEIICHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]a4 Ha BBIYMCIICHHE PACCTOSHUN MEKIY ABYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX/TY CKPEIIUBAIOIIUMHUCS MPSIMbBIMH.

Pemarp 3amaum Ha HaXO0XKJICHHE TEOMETPUYCCKUX BEIUYHMH II0 oOpasmaM WIn
aJITOPUTMaM, TPUMEHSS M3BECTHBIC AHAIUTHYCCKHE METOBI MPH PEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE YIJIOB MEXIY CKPEIIUBAIOIUMHUCS IPSIMBIMU, MEXKIY
IPSIMOM M IIOCKOCTBIO, MEX/TY TUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Bbrunciate 00bEMBI M IUIOIIAIN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, IMUpaMua)
C TpUMEHEeHUEeM (GOPMYJI; BBIYHCIATH COOTHONICHHS MEXKIY IUIOMAISIMH ITOBEPXHOCTEH,
00BEMaMH MOA0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh IMOHATUSIMH: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh M ILIOCKOCTH
CUMMETPHH; IICHTP, OCh M INIOCKOCTh CUMMETPHUHU (DUTYPBI.

W3Biekatb,  NMpeoOpa3oBBIBATH W HHTCPIPETHPOBATH  HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (PHUTypax, MPEJACTABICHHYIO Ha YepTEKaxX U PUCYHKaX.

[TpuMeHSITh TeoMeTpudyeckue (akThl JUIA PEIICHHS CTESPEOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoINX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIOBHS MPUMEHEHHUS 3aJJaHbl B SIBHOM
dhopme.

[TpuMeHSITh TPOCTEHIIIIE TPOrPAMMHBIC CPEJICTBA M JICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPY PEIICHUH CTEPCOMETPHUSCKUX 3a/1a4.

[IpuBoAMTE NTPHMEPHl MAaTEMAaTHYCCKHX 3aKOHOMEPHOCTEH B MPUPOJE U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'COMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJIyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEalIbHBIC CHTYallud U
NPUMCHATh HW3YYCHHBIC TIOHATHS B IPOIECCE TOWCKA PEIICHUS MaTeMaTHYCCKU
chopMyJIMPOBAHHON TPOOJIEMbI, MOJCIMPOBATh PEABHBIC CHTYaIlMH Ha SI3bIKE T€OMETPHH,
HCCJICI0BATh MIOCTPOCHHBIC MOJICIIH C UCITOJIb30BAHUEM ICOMETPUUYCCKHX MTOHATUI U TCOPEM,
anmapaTta anreOpbl; pemarhb MPAKTHYECKUE 3aJadyd, CBS3aHHBIC C HAXOXKJICHHEM
T€OMETPHUYCCKUX BEIIMYHH.

11 KITACC

OnepupoBaTh  MOHATHSAMHU:  [WIMHAPUYECKAss  TOBEPXHOCTh,  OOpasyroIue
MUJTUHAPUYECKON TMOBEPXHOCTH; IWJIMHAP, KOHWYECKas TOBEPXHOCTh, OOpa3ylonme
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chephl U MI0CKOCTH.

OnepupoBaTh NOHSATUAMMU: IIAPOBON CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA CErMEHTA;
IapOBOU CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisats 00bEMBI M TJIOMIAAN TOBEPXHOCTEN TEJ BPAIlEHHUs, TEOMETPHUUECKUX TEI C
npuMeHeHueM hopmy.



OnepupoBaTh NOHATUSMU: MHOTOIPAaHHUK, BIHCAHHBIN B cpepy M OMMCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UJIU TEJIO BPAIICHHUS.

BbruncnsaTe COOTHOUIEHHSI MEXKIY IUIOMIAIIMUA OBEPXHOCTEN U 00bEMaMU MOTOOHBIX
TeJ.

N3o00paxaTs uzydaeMble (UTYpHl OT PYKH U C MPUMEHEHHEM IMPOCTHIX UYePTEKHBIX
MHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYP:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TeJl BpalLlCHUSI.

N3Bnekars, UHTEPIPETUPOBATH U peoOpa3oBbIBATH UH(pOpMaIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATS IEUCTBUSA CIOKEHUS BEKTOPOB, BBIYUTAHWSA BEKTOPOB U YMHOXKCHUS
BEKTOpA Ha YHCI0, OOBACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OneprpoBaTh NOHATUAMU: JEKApPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIWHATBHI BEKTOPA, YTOJ MEXAY BEKTOPAMH, CKaJIAPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMmy BEKTOpPOB U IPOM3BEICHHE BEKTOpPA HA YHCIO, YOI MEXIY
BEKTOpPaMH, CKaJIsPHOE IPOU3BEACHUE, PACKIANBIBATH BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPJIHHAT.

[IpumensTh reoMeTpuyeckue QaxkThl A PEUIeHHs CTEPEOMETPUYECKUX 3ajad,
IIPEAIONIATA0IINX HECKOJIBKO IIAar0B PELICHHUs, €CII YCIOBHs IPUMEHEHUS 3a1aHbl B IBHON
dhopme.

Pemare mpocrelmme TeOMETpHYECKME 3aJadyd  Ha TNPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaun Ha [0KAa3aTeIbCTBO MATEMAaTHYECKMX OTHOLUICHUM W HAXOXICHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3liaM WK alropuT™Mam, IPUMEHsIS U3BECTHBIE METOIbI IIPU
pPELIEHNH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IprMeHATh TPOCTENIIINE IPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTh TpPUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEW B MNPUPOAE U JKHU3HU,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATh PEaJibHbIE CUTYallud U
IIPUMEHATh W3YyYEHHBIE TIOHATHS B IIPOLECCE TIOMCKA PELICHUS MAaTeMaTU4YeCKH
chopMyJIMPOBAHHON TPOOIEMbI, MOACTUPOBATh PEAIbHbIE CUTYaIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEI0OBATH MIOCTPOEHHBIE MOJEIH C UCIIOIb30BAaHUEM I'€OMETPUYECKUX IIOHIATUI U TEOPEM,
anmapara anreOpbl; pelmarb NPaKTUYECKHE 3aJadyd, CBSA3aHHBIE C HaXO0XKJIECHUEM
r€OMETPUYECKHUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposBbie)
Konrtpoabubie  IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Beeierie B CTepeoMeTpHio 10 https://m.edso0.ru/1c209e37
5 [IpsitMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubnnoreka [JOK
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edso00.ru/1c209e37
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 bubnnorexa [HOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 1 1
Vbl MeXIy NPSMBIMU U TIFIOCKOCTSIMU 0 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
° Mrororpatikir 1 1 https://m.edso0o.ru/1c209e37
N bubnuoteka [JOK
6 9 1
OOBEMEI MHOTOrpaHHHKOB https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CEUEHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmmorexa [JOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

KoauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIie
Ne o/ P Konrpoabubie IIpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Tena ppameis 12 https://m.eds00.ru/1c209e37
. bu6mmoreka [IOK
2 0 5 1
OObEmbt Test https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHuE, 0000MIICHNE, 7 1 bubnnoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KUIIACC
Kon .
HpoBepsIeMOro IIpoBepsiemble Npe/IMeTHbIE PE3yILTATEI OCBOCHHUS! OCHOBHO
pe3yIbraTa 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1ero o0pa3oBaHus
7 ['eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUKA, MPSIMasi, INIOCKOCTh
79 [IpuMeHSATh aKCHOMBI CTEPEOMETPHHM M CIEACTBUS W3 HHUX TMPH pPEHICHUU
TCOMETPHUYECKUX 3124
73 OnepHpOBziTL HNOHSTUSMU: TAPAJUIETFHOCTh U TMEPHEHAUKYISPHOCTh MPSMBIX H
TUTOCKOCTEH
74 KrnaccuduimpoBars B3aMMHOE PACIIOJIOKECHHUE TPSMBIX U IJIOCKOCTEH B TPOCTPAHCTBE
OnepupoBarh MOHSATUSMHU: IBYTPAHHBIA YTroJl, TPAaHU ABYTPAHHOTO yria, pedpo
7.5 JBYTPaHHOTO YTJIa, TMHEHHBIN YToJI IBYITPAaHHOTO yIJIa, TpaayCcHas Mepa JIByTPaHHOTO
yria
76 OnepupoBath NOHATHUSIMU: MHOTOTPaHHHK, BBITYKJIBIA ¥ HEBBITYKJIbIA MHOTOTPAaHHUK,
9JIEMEHTBI MHOTOTPAHHUKA, IPABHJILHBIA MHOTOTPaHHUK
77 Pacnio3HaBaTh ~ OCHOBHBIC  BHIbl ~ MHOTOTPAHHUKOB  (THpamujga,  TpU3Ma,

MIPSIMOYTOJIBHBIN MapajuieNenume1, Kyo)

KJ'IaCCI/I(l)I/II_[I/IPOBaTL MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHHA [OJId KJ'IaCCI/I(I)I/IKaI_[I/II/I
7.8 (BI)IHYKJ'IBIG N HEBBIITYKJIBIC MHOT'OI'PaHHUKH, ITPABUJIBHBIC MHOT'OT'PAHHUKH, IMTPSAMBIC U
HAaKJIOHHBIC ITPU3MBI, napannenennnezlbl)
7.9 OHepI/IpOBaTB MOHATHUAMU: CCKYIIAA IIJIOCKOCTh, CCUCHNEC MHOT'OI'PAHHHUKOB
OOBACHATH IMPUHIHUIIBI TTOCTPOCHUA CEe4YCHUI MHOT'OI'PaHHUKOB, HCIIOJIB3Yd MCETOJ
CJICI0B

7.10

CTpOI/ITB CCUCHUA MHOI'OIrpaHHUKOB MCTOAOM CJICAO0B, BBIIIOJIHATH (BI)IHOCHI)IC)

7.11 A
TUIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y

Pemiate 3alauu Ha HaXO0XKIACHUC TCOMCECTPHUYCCKHUX BCIIUYHUH 110 o6pa3uaM nin
alroputMaM, MNOPHUMCEHIAA HN3BCECTHLIC AaHAJIMTHUYCCKHUE MCTOAblI IIpU PECIICHUU

7.12 CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYUCIICHUC paCCTO}IHI/Iﬁ MCKAY ABYM:
TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH JO IIJIOCKOCTHU, MCKAY CKPCUINBAIOIIMMUCH
MpsAMBIMHA

Pemate 3a7auM Ha HaXOXXICHHWE TIE€OMETPUYECKHX BEJIMYMH IO o0pas3laM HIu
anropuTMaM, NpPHUMEHSsS W3BECTHBIC AHAJIUTUYECKHE METOAbl MpPU pEUICHUU

7.13 CTaHJAPTHBIX  MAaTEMaTHYECKMX  3a7a4d HAa  BBIUHCIECHHE  YIVIOB  MEXIYy
CKPELIUBAIOIIKUMUCS IIPSIMBIMU, MEKY NPAMOU U IIJIOCKOCTBIO, MEXAY IIJIOCKOCTIMU,
JBYTPaHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
7.14 MUpaMU/Ia) ¢ MIpUMEHEHHEM (OPMYJI, BHIUMCIATH COOTHOIIECHHUS MEXIY IJIOUIaIIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETpPUSI B HPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTb

7.15

CUMMETPHH, IIEHTP, OCh U MJIOCKOCTb CUMMETPHH (UTYPbI

W3BnekaTb,  mpeoOpa3oBbIBATH M HHTEPIPETUPOBATH  HMH(POPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTypax, MPEJACTaBICHHYIO Ha dYepTexkax Hu

pPHCYHKax




[TpumensTs reomeTpuyeckue (akThl Ui PELICHHS CTEPEOMETPUUYECKUX 3ajad,

7.17 IIPEAIOIAraloIluX HECKOJIBKO IaroB peIeH s, €CIM YCIOBUS IPUMEHEHUS 3aaHbl B
ABHOH popme
718 [IpumensaTs IIpOCTENIINE [IpOrpaMMHBIE CpeAcTBa u 3IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3314
719 [IpuBoAMTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJAE U IKHU3HH,
pacrio3HaBaTh [IPOSIBJICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE
ITpuMeHATH OJyYeHHbIE 3HAaHUS Ha IIPAKTUKE: aHAJIM3UPOBATh PeaIbHbIE CUTYALlUN U
NPUMEHSATh HM3YUYCHHBIC TOHATHUS B IPOLECCE IMOMCKA PEIICHUS MaTeMaTHYecKH
720 c(OpMyIMPOBaHHONW MPOOJIEMbI, MOJEIMPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE
re€OMETPUHU, UCCIIEN0BATH TIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAaHUEM FE€OMETPUUECKUX
IOHATUI U TeopeM, ammapara aareopbl, penars NPakTUYeCKue 3a/1aui, CBSI3aHHbIE C
HAXOXKJCHHEM T€OMETPUUYECKHUX BETUMINH
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeIMETHEIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBarh  MOHATHAMHU:  LWIMHAPUYECKas  IOBEPXHOCTb,  OOpasyromme
6.1 LWINHAPUYECKON MOBEPXHOCTH, LMWJIMHAP, KOHUYECKAs MMOBEPXHOCTh, 00pa3yroline
KOHHYECKOW OBEPXHOCTH, KOHYC, ChepruIecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (HUWIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOJTYYSHUS TeJl BPALEHUS
6.4 KrnaccuduiupoBaTs B3auMHOE pacrooKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUAMHU: IIAPOBOM CErMEHT, OCHOBAHME CETrMEHTa, BbICOTA
6.5 CerMEHTa, IapoBOW CJOW, OCHOBAHME LIAPOBOTO CIIOS, BBICOTA ILIAPOBOrO CJIOS,
IaPOBOU CEKTOP
6.6 Boraucnare 00bEMBI M IO 11 TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX Tell
C MpUMEHEHUEM QopMy
6.7 OmnepupoBarh MOHATUSMHI: MHOTOTPaHHUK, BIMCAHHBIN B C)epy U ONMMCAHHBIA OKOJIO
' cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHUK MJIH TEJIO BPAILEHUS
6.8 BbIunciaTe COOTHOIIEHUST MEXTy IUIOLIAIIMU TOBEPXHOCTEH U 00BEMaMu MOT0OOHBIX
Ten
6.9 N300pakaTh u3yyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB
6.10 BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (QUTYD:
' BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUSHHSI TEJI BPALICHHUS
W3BnekaTb,  MHTEPHPETHPOBATH M NpeoOpa3oBbIBaTh  HMH(OpMamui o
6.11 MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEICTABIECHHYI0 Ha uYepTexkax U
pHUCYHKaX
[TpumensaTh reomerpuueckue (pakTbl Ui PpEIIeHUs CTEPEOMETPUUYECKUX 3aiad,
6.12 IIPEIIOJIAraoIluX HECKOJIBKO IIaroB PELIeHNUs, €CIH YCIOBHs IPUMEHEHUS 3aJaHbl B
ABHOH (popme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHMS BEKTOPOB M YMHOXKEHUS
BEKTOpA Ha YHCII0, O0BSACHSATh, KAKUMH CBOMCTBAMH OHU 00JIaIAIOT
6.15 [TpuMeHATH MpaBUIIO MapaIeNIeHUIe1a IPH CI0KEHUN BEKTOPOB




6.16

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, Yrojdl MEXIy BEKTOpaMH,
CKAIIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxoauts cymMMy BEKTOPOB M INPOM3BEIACHHE BEKTOpAa Ha YMCIO, YIoJl MEXIYy
BEKTOpaMHM, CKaJSIPHOE IIPOMU3BEIEHHE, pPACKIaJblBaTh BEKTOpP IO JBYM
HEKOJUJIMHEApHBIM BEKTOpaM

6.18
6.19

3a,Z[aBaTI> IIJIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAUHAT

PemraTe HpOCTeﬁIHHe TCOMETPHUICCKUE 3ada4d Ha IMIPUMCHCHHE BCKTOPHO-
KOOPAMHATHOI'O METO1a

6.20

Pemats 3aga4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUU U HaXO0XACHUC
IrC€OMETPHUICCKUX BCJIMYHH IIO 06pa3uaM WX aJIroputMam, IpUMCHAA HU3BECTHEBIC
MCTOABI ITPHU PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4

6.21

6.22

[IpumensaTh IIpoCTeNIIne NIpOrpaMMHBIE CpeAcTBa u 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]a4

HpI/IBO,I[I/ITb IMPUMCPBI MATCMATHUYCCKHUX BaKOHOMCpHOCTeﬁ B IIpUpPOAC U KHU3HHU,
Ppaciio3HaBaThb MPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBC

6.23

[IpuMeHATH MOyYEHHBIE 3HAHUSA HA MTPAKTUKE: AaHAJIM3UPOBATH PEAIbHBIE CUTYALMHU
U NPUMEHATb U3YYEHHBIC IOHATUSA B IIPOLECCE IMOMCKA PELICHHUS MaTEMaTUYECKU
c(OpMyIMpPOBaHHONW NPOOJIEMBl, MOAEIUPOBATH pEAIbHbIE CHUTyallUd Ha S3bIKe
TE€OMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM IT'€OMETPUYECKUX
NOHATUH U TeopeM, annapaTa anreOpbl, pemarh IPaKTUYECKUe 3a1a4H, CBSI3aHHbIE C
HAaxO0KJICHUEM I€OMETPUUYECKUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

7.1

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
['eomeTpus

OCHOBHBIC TTOHATHSA CTEPCOMETPHUHU. Tqua, npsmasd, MIOCKOCTb, IIPOCTPAHCTBO. ITonstue 00
AKCHUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUSA U3 HUX

7.2

B3aumHOe pacnosiokeHue MpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, IapajulelbHbIE U
CKpeluBaomuecss mnpsmMble. [lapamiensHOCTh HPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
nmapajiyiCJIbHBIC TPAMBIC B HPOCTPAHCTBEC, MApPAJUICIIbHOCTDH TpéX MMpAMBIX, NAPAJJICIIbHOCTH
OpsIMOM M IUIOCKOCTH. YTJBl C COHAINpPaBJIEHHBIMH CTOPOHAMHU, YIOJ MEXIy MNpsIMBIMU B
npoctpaHcTBe. [lapamienbHOCTh  IUIOCKOCTEM:  MapajyiedbHbIE  IIOCKOCTH, CBOMCTBa
napajuienbHbIX TMIIockocTed. [Ipocrtelimme mnpocTpaHCTBEHHbIE (QUIYpbl Ha TUIOCKOCTH:
TeTpa’ap, Ky0, napajuiesienunes, HoCTPOCHUE CeUeHUN

7.3

[lepneHIMKYIAPHOCTh MPSAMOW M IUIOCKOCTH: NEPIEHAMKYJIAPHBIE IPSIMbIE B IPOCTPAHCTBE,
IIpsIMbIE NIApaJuICIbHBIE U NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH, NPU3HAK NEPIEHIUKYISPHOCTH
IpsAIMOM M IUIOCKOCTH, TEOpeMa O IPsMOM IEpHEeHIUKYISAPHOM IUIOCKOCTH. YTIBI B
IIPOCTPAHCTBE: YIrOJ MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIA YTOJI, JMHEHHBIM yroi
IBYTrpaHHoOro yria. IlepneHaukynsp M HAakJIOHHBIE: PAaCCTOSHHUE OT TOYKH N0 IIOCKOCTH,
paccTosiHue OT MPSAMOI 10 INIOCKOCTH, TPOEKLKs GUTYpbl Ha IIIOCKOCTh. [lepneHIuKyIspHOCTb
IUIOCKOCTEH: IPU3HAK NEPIEHIUKYJISAPHOCTH JIByX IUIockocTed. Teopema o  Tpéx
MEepIEHIUKYIIIpax

7.4

7.5

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIMYKIIBIE U HEBBIIYKIIbIE
MHOTOI'paHHUKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: N-yronbHas nmpu3mMa, rpaHu 1 OCHOBAHUS
NpU3MBbl, TNpsMas M HAKJIOHHAs MpPU3MbI, OOKOBas M TIOJIHAs TOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, npsIMOYTOJIBbHBIN MapajuIelenuIe] u ero csoiicrsa. [lupamuna: n-yroiapHas
nMpaMmzia, IpaHd M OCHOBAaHUE MHUpaMHbl, OOKOBas M IOJIHAS IMOBEPXHOCTb IMUPAMM/IBI,
NpaBUIbHAs W yCeU€HHas MNHMpaMuja. OJEMEHThl Npu3Mbl M mnupamuabl. IlpaBuibHble
MHOTOTPaHHHUKU: MOHATHE MPAaBUILHOTO MHOTOTPAHHUKA, MPaBUJIbHAS MpHU3Ma U MpaBUIIbHAS
NUpaMyU/ia, paBUIIbHAS TPEyTroJibHAs MUpaMK/a U IPaBUIIbHBINA TeTpa’ap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOIPAaHHUKAX: OKTadJp, JAoJeKa’aAp U HKocadapyrue CeueHus mpuU3Mbl U
MUPaMUIbI

CI/IMMCTpI/ISI B IIPOCTPAHCTBC: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DIECMEHTBI
CUMMCTpPHUH B IMpaMuJiax, mapauiiCICIruICaax, MIpaBUIbHbBIX MHOT'OI'PAHHHUKAX

7.6

Borunicnenue >71eMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yribl. [lmomaas OokoBoi
MIOBEPXHOCTU U IIOJIHOM MOBEPXHOCTH MNPSMOM NpPU3MBI, IUIOIIAJb OCHOBAHUMH, TEOpeMa O
OOKOBOW TMOBEPXHOCTH TPsSIMON Tpu3Mbl. [lmomane GOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
NPaBUIBHON MHpaMHJIBL, TeOpeMa O IUIOMAaN yceu€HHON nupamuiabl. [lonstue o0 o0bEMe.
O6bEM upamMuibl, IPU3MBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOMICHUS MEXTY MJIOLIAASIMU TOBEPXHOCTEH, 00BEMaMHU
10JIOOHBIX TeJ

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

['eomeTpus

6.1

[{umuHaapuyeckass TOBEPXHOCTh, OOpa3yloNIUMe  IMIIMHAPUYECKON  TMOBEPXHOCTH, OCh
WIMHAPUYECKOM oBepXHOCTH. LIMmuHIp: ocHOBaHUs 1 OOKOBast IOBEPXHOCTh, 00pa3yomas u
0Ch, IUIOMIA/Ih OOKOBOM M TIOJHOM TOBEPXHOCTH




Konudeckass MmoBepXHOCTh, 0O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHHYeckol moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpa3yromias U OCbh, IUIOUIA/b

6.2 OOKOBOW M TIOJIHOM TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue U BbICOTA, OCHOBAHHS M
00KOBasi TOBEPXHOCTh

6.3 Cdepa u map: meHTp, paguyc, AWAMETp, IUIOMAAb MOBEpXHOCTH cdeprl. B3ammuoe
pacronioskeHue cepbl U INIOCKOCTH, KacaTellbHasl MIIOCKOCTh K cdepe, monaas chepsl

6.4 N300pakeHue Tel BpaleHns Ha IIocKocTH. Pa3BépTka nnimHapa 1 KoHyca

6.5 KomOuHanmu Ten BpamieHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO c(hepsl,
cepa, BIHCaHHAS B MHOTOI'PAaHHUK, WIH TEJIO BPAILCHHS
[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME IPSIMOYTOIBHOTO

6.6 napajuienenuneaa u cueactsus u3 He€. O0bEM mmmHApa, Konyca. O0bEM Imapa U MIomanb
cepsl

6.7 [TogoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXTY IUIOIIAASIMHU MOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN

6.8 Ceuennst nuiMHApa (MapaJuIeIbHO U MEPIEHANKYIISIPHO OCH), CEYeHUs KOHYyca (TapauieIbHOe
OCHOBaHHIO U MPOXOJIAIICE Yepe3 BEPIIUHY), CCUCHHUS I1apa
Bekrop Ha miuockoctd U B npoctpaHcTBe. ClIOKeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKCHHE

6.9 BEKTOpa Ha 4ucio. PasnmoxeHue BekTopa MO TpEM HEKOMIUIaHApHBIM BeKTopaM. [IpaBuio
napauienenuneaa. Pemenue 3a1ad, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBHJI ACHCTBUI C BEKTOpaMH
[IpssmoyrosnpHas cucrteMa KOOpAMHAT B mpocTpaHcTBe. Koopnuuatel Bektopa. IIpocreiimme

610  3@aun B KOOp/MHATAX. VYron wmexay BekTopamu. CKajsipHOE NPOU3BEICHUE BEKTOPOB.

Brruucnenue YIJII0B MCXKAY HNPSIMbIMU U INIOCKOCTSAMMU. KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTOJ IIpH
PEIICHHUHU IT'COMCTPUYCCKHUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Ko .

I oie SEMOL0 IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
posep 00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

TpeOoOBaHUS

Brnagenne MeromaMM J10Ka3aTeibCTB, AJrOPUTMAMU pEIICHUS 3a4ad; yMEHHE
(GbopMynIMpoBaTh W ONEPUPOBATH HOHATHSAMM: OIpEAEICHHE, aKCHOMa, TeopeMma,
CIICZICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHUIIbHBIE (POPMYIHPOBKH;
IPUMEHATh MX; YMEHHEe (QOpMyIHpoBaTh OOpPaTHOE U  HPOTHBOIOJIOKHOE
YTBEP)KICHUE, TPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI, MCIOIb30BaTh METOJ
MaTEMaTHYECKON HHIYKIIMH; IPOBOJUTH JOKA3aTEIIbHBIE PACCYKACHUS IIPU PELLICHUU
3a]1a4, OLEHUBATh JOIMUECKYIO MPaBUIBHOCTh PACCYKJIEHUIN; YMEHHUE ONEpPUPOBATh
MOHATUSIMHM: MHOYKECTBO, IOAMHOXECTBO, OIEPALMU HaJ MHOYKECTBAMH; yMEHHE
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT [Uuisl ONMCAHUSA pPealbHBIX
IIPOLIECCOB M SIBJICHUM M MpPH pEIIeHUM 3ajad, B TOM YMCJIE U3 JIPYIHX Y4eOHBIX
MPEIMETOB; YMEHHE OIEPHPOBATh NOHATHAMHU: rpad, CBI3HBIN rpad, AepeBo, HUKI,
rpa¢ Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATh rpadbl pa3InYHbIMU CIIOCO0AMU;
MCIOJIB30BATh Tpadbl P PEIICHUH 33124

YMeHHe onepupoBaTh MOHATHAMU: HATYpaJIbHOE YMCIIO, LEJI0€ YMCIIO, CTEIEHb C
LENbIM II0Ka3aTeleM, KOPEHb HAaTypalbHOM CTENEHH, CTENEHb C PalUOHAIbHBIM
[IOKa3aTejeM, CTENEHb C JIeHCTBUTENbHBIM MOKa3aTeneM, jJorapudm ducia, CUHYC,
KOCHHYC W TaHI'€HC IIPOM3BOJIBHOI'O YHUCJIA, OCTATOK II0 MOIYJI0, PalOHAIBHOE
YHUCJIO, UPPALMOHAIIBHOE YHCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PAMOHAIBHBIX,
JNENCTBUTEIIBHBIX YHCEIl; YMEHHUE UCIOJIb30BaTh IPU3HAKU JEIUMOCTH, HAUMEHBIINI
o0l AenuTeNnb 1 HauMeHblllee 0011ee KpaTHoe, alropuT™ EBkiuaa npu perienuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3ULIMOHHBIMU CUCTEMAaMU CUMCIICHUS; YMEHUE
BBITNIOJIHATH BBIYMCIIEHUE 3HAUEHUN M MPE0Opa30BaHUs BBIPAXKEHHUI CO CTENEHSIMU U
norapupmamMu, Mpeodpa3oBaHUs JPOOHO-pAllMOHAIBHBIX BBIPAKEHUH; yMEHHE
ONEpUpPOBaTh MOHATUSIMU: TOCIIEIOBATENbHOCTb, apU(pMETHUecKas MpOrpeccus,
reoMeTpuuecKas  mporpeccus, OEcCKOHEYHO  yObIBarolasi  IeoMeTpHuecKas
IIPOrPECCUsl; YMEHHE 3a/1aBaTh IIOCIENOBATEIBHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYpPpPEHTHBIX (OpMYJ; YMEHHE ONEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb W apryMEHT KOMIUIEKCHOTO YHCIIa,
¢dopma 3amMcH KOMIUIEKCHBIX 4YHcen (FeoMeTpuyeckas, TPUTOHOMETpUYEcKas H
anredpauyveckas); yMeTh MIPOU3BOAUTH apu(PMETHUECKHUE JEHCTBHS C KOMITJIEKCHBIMU
YUCJIAMU; TIPUBOJUTH IIPUMEPBI UCIIOIb30BAHNS KOMIUIEKCHBIX YHUCEIN; ONEpUPOBATh
MOHATUAMM: MaTpuna 2x2 u 3x3, onpeneauTenb MAaTPULbI, TEOMETPHUUECKUN CMBICT
OIIPEEITUTEIIS

VYMenune OICpHUpOBaATH IIOHATUAMMUA: palOHAJIbHBIC, HppagruOHaJIbHEIC,
MoKa3aTeabHbIe, CTETICHHbIE, ToTapu(MUUEeCKHe, TPUTOHOMETPHUECKHUE YPABHEHUS U
HCpPaBCHCTBA, HUX CHUCTEMbI; YMCHHEC OICPUPOBATHL IIOHATUAMH: TOXKIACCTBO,
TOKJIECTBEHHOE MPEoOpa30BaHKe, YPAaBHEHHE, HEPABEHCTBO, CUCTEMAa YPAaBHCHUU H
HEPaBEHCTB, PAaBHOCUJILHOCTh YpPaBHEHH, HEPaBEHCTB M CHCTEM; YMEHHE peulaTh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMUHBIX NPUEMOB; PEIIATH
YpaBHEHHMsSI, HEPABEHCTBA U CHCTEMbl C IapaMETpOM; MPUMEHSITh YypaBHEHUS,
HCPABCHCTBA, HX CHUCTCMbI [JIsI PCHICHUA MATCMATHYCCKUX 3ada4 W 3aJad U3
pa3IMYHBIX 00JIacTel HAYKHU U PEATbHOM KU3HHU

YMeHne onepupoBaTh MOHATHAMHU: (QYHKIHUS, YETHOCTh (YHKIIMHU, TEPHOAUIHOCTD
(GYHKIIUU, OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh (YHKIIUH, OSKCTPEMYM




¢byHkuuu, HauOonbpllee W HauMEHbIIee 3HAUYEeHUS (YHKIMM Ha TPOMEXYTKE,
HeTpepbiBHAs (PYHKIMS, acUMNOTOTHI rpaduka GyHKIHH, TepBas W BTOpas
Npou3BOAHAS (YHKIMH, T€OMETPHUECKUI U (U3NYECKHH CMBICT MPOHU3BOTHOM,
nepBooOpasHasi, onpeAeaEHHbIM UHTErpal; yMeHHe HaXOOUTh aCUMIITOThI Tpaduka
(YHKIMU; YMEHHE BBIYHCISATH IMPOM3BOJIHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOTO H
KOMIO3ULMHU (PYHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOM K Irpa@uKy (QyHKLUY;
yYMEHHE HaXOJIUTh NMPOU3BOIHBIC JIEMEHTAPHBIX (YHKIMNA; YMEHHE HCIIOJIb30BaTh
IIPOU3BOIHYIO Il UCCIIEOBaHUS (DYHKIMM, HAXOJUTh HAMOOJbIINE U HAUMEHbIINE
3Ha4YeHUs1 (PYHKUUH; CTPOUTH rpa)Ku MHOTOYJICHOB C HMCIOJIb30BAaHHEM armapara
MaTeMaTHYeCKOro aHAJIN3a; IPUMEHSTh IPOU3BOJHYIO ISl HAXO0XKICHUS HAUITyYIlero
pelieHusl B MPUKIATHBIX, B TOM YHCIE COIUATBbHO-IKOHOMHYECKUX M (DPU3MUYECKHX
3ajjayax; HaxXOJUTh IUIOWAAN U 00BEMBI (PUTY C MOMOLIBIO MHTErpaja; MPUBOIUTH
IpPUMEPbl MaTEMAaTUYECKOT0 MOJICTUPOBAHHUS € TOMOLIBI0 A pepeHInambHbIX
ypaBHEHUH

YMeHue omnepupoBaTh NOHATUAMU: Tpaduxk ¢GyHKIUH, oOpaTHas GYyHKIHS,
KOMIO3ULUS (PYHKIUH, THHEWHas GYHKIWsA, KBaApaTuyHas (pyHKIUS, parmoHaIbHas
byHKIus, creneHHas (QyHKOMs, TpUTOHOMETpUYeckue (yHKIHMH, OOpaTHbIE
TPUTOHOMETpPHYECKHE (PYHKIMH, IOKa3aTelbHas U Jorapugmuueckas GyHKIUH;
YMEHHE CTPOUTh TpapuKH H3YYCHHBIX (YHKUUH, BBIIOIHATH NpeoOpa3oBaHUs
rpadukoB (QyHKIMN, HCMIONB30BaTh TIpauku [JIsI U3YYEHHUS TMPOLIECCOB H
3aBUCHUMOCTEH, IIpU pELIeHUH 3a7ady U3 JPYrHX y4eOHBIX MPEIMETOB U 3aJay U3
peasibHOM JKM3HM; BBIp@XaTh (OpMylIaMH 3aBUCUMOCTH MEXIY BEIUYUHAMM;
MCIOJIB30BaTh CBOMCTBA U Ipaduku (GyHKIMIA ISl pelIeHUs] ypaBHEHUH, HEPABEHCTB
U 337a4 C NapaMeTpamMu; M300paxkaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA
pEeLIECHNI YpaBHEHHU, HEPABEHCTB U UX CUCTEM

YMeHue peniath TEKCTOBBIE 33]aul Pa3HbIX TUIIOB (B TOM YMCJIE HAa MPOLEHTHI, 10U
U 4YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJOTH, 33aJaud M3
o0yacTy ynpaBJeHUs JUYHBIMU U CEMEHHBIMU (PMHAHCAMM ); COCTABIISATH BBIPAXKEHMUS,
YPAaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4yM, MCCIEA0BATh
MIOJIy4YEHHOE pEUIeHHE M OLEHUBaTh MPaBIONOJO00OHOCTh pE3yJlbTaTOB; yMEHHE
MOZCJIMPOBATh PEajbHbIC CUTYallUU HA S3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4M, HCCIEIOBAaTh
MIOCTPOSHHBIE MOJIEJIM C HCIIOJIb30BAaHUEM ammapara ainreOpbl, HHTEPIPETUPOBAThH
ITOJIyYEHHBIN pe3ybTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIecKoe, Meinana, HauboJbliee
U HaMMEHbBIIEE 3HAYCHHUs], pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHUE YUCIIOBOIO
Habopa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B
TabnIuIax, Ha JuarpaMMax, rpagukax, OTpa)karllyto CBOMCTBA peabHBIX MTPOLIECCOB
U SBJCHMM;, MpenCTaBIATh HMH(DOpPMALMIO C TOMOIIbIO TaONMII W JHUarpaMM;
HCCIIeIOBaTh CTaTUCTUYECKHE JaHHbIC, B TOM YUCIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U DJIGKTPOHHBIX CpEACTB; TpadUyecKd UCCIENOBaTh COBMECTHBIE
HaOJII0ACHNUS C TOMOIIIBIO TMarpaMM pacCeuBaHuUs M JTMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIydailHBI ONBIT W CiIydailHOE€ COOBITHE,
BEPOSITHOCTh ~ CIy4ailHOTO  COOBITHS; yMEHHE BBIYHCISATH  BEPOSTHOCTH  C
UCMOJb30BAHUEM TpapUUecKuX METOJIOB; MPUMEHATh (OPMYIbl CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, (GOpMyITy TOJHOW BEpOATHOCTH, dopmyrny beprymu,
KOMOUHATOpHbIE (PAaKThI U (HOPMYIIBI; OIIEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI;
YMEHHE ONEpPHpOBaTh IOHATHSAMH: CiIydaifHas BEJIMYMHA, pPAaCHpe/eIeHUe
BEPOSTHOCTEH, MaTeMaTUYeCKoe OKHUIaHHe, TUCIIEPCHs U CTaHAAPTHOE OTKIIOHEHUE
CIy4yallHOW BeNWYMHBL, (DYHKIUH pacIpenesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO paclpe/ieieHui; YMEHUEe HUCIONb30BaTh CBOWCTBA
M3yUYCHHBIX paclpeleseHni Ayl pelieHns 3a7ad; 3HAaKOMCTBO C MOHSATHSMHU: 3aKOH
OOJIBIIIMX YMCEJI, METOIbI BELIOOPOYHBIX UCCIIEIOBAHHI; YMEHUE IPUBOJUTH IPUMEPHI




MPOSIBJICHUSI 3aKOHA OONBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX;
YMEHHE OIEepPHPOBATh IMOHATHSIMHU: COYETAHHE, MEPECTaHOBKA, YHCIIO COYCTAHUMH,
YHCII0 MEPEeCTaHOBOK; OnHOM HBI0TOHA; yMEHNE MPUMEHATh KOMOUHATOPHBIE (PAKThHI
U paccyKACHUs Ul PELIeHUs 3a/ad; OLCHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHH;
COCTABIISITh BEPOSITHOCTHYIO MOJIEb U MHTEPIPETUPOBATH MOIYYEHHBIN pe3ysibTaT
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YMeHue ornepupoBaTh MNOHATHUSMHU: TOYKA, MpsiMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, BEJINUYMHA yTJa, IUIOCKUI YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHBIA yIoJ,
CKpEIIUBAIOIINECS TpsIMble, MapaJUICIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM, YTOJI MEX1y IPSIMBIMH, YTOJI MEX1Y MPSAMOM U INTIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMH,
pacCTosIHUE MEXJy IUIOCKOCTSIMU; YMEHHUE HCIIOIb30BaTh IIPU PELICHUH 3aJad
M3Y4YCHHBIE (PaKThI U TEOPEMBI TUTAHUMETPHUH; YMEHHUE OLIEHUBATH Pa3Mepbl 0OBEKTOB
OKPY’KalIlero  Mupa; CTPOUTh MaTeMaTH4YECKHE MOJEIM C  IOMOILIBIO
T€OMETPUUYECKUX TOHATUM M BEJIUYHMH, PEIIATh CBSI3aHHBICE C HUMHU IMPAKTUYECKHE
3a/1aun

YMeHue onepupoBaTh HOHATHSAMH:  IUIOMAAb  GUTYphl, O00BEM  urypsl,
MHOTOI'pDAaHHHMK, IPAaBUWIbHBI MHOTOTPaHHUK, CEYEHHWE MHOIOIpaHHHMKa, KYO,
napaiesienunei, pu3Ma, Mupamua, Gurypa u MOBEpXHOCTh BpPAIICHUS, IUIHH/P,
KOHYC, 1ap, cdepa, miomaab chepsl, MIoaab NOBEPXHOCTH MUPAMU/IbI, TPU3MBI,
KOHYyCa, LUMIUHApPA, 00bEM Ky0a, IpsMOYTOJIbHOTO Mapallelienuneaa, nupaMuibl,
IIPU3MBbl, LWIMHIpA, KOHycCa, L1apa, pa3BEPTKAa IOBEPXHOCTH, CEYEHHUs KOHyca U
LMJIUHAPA, [ApaUIeIbHBIE OCH WJIM OCHOBAaHMIO, CEYEHHME I1apa, IIJIOCKOCT,
Kacatomascs cepsl, HUINHAPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300paxkaThb MHOIOIPaHHUKH, (GUTYPBI U IOBEPXHOCTH BPAILCHUS, UX CEYEHMUS], B TOM
YUCJIE C TIIOMOWIBIO DJEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA
reOMETPUUYECKUX (PUTYp, CAMOCTOATEIBHO (HOPMYIHPOBATH ONPEIEICHUS N3YdaeMbIX
¢uryp, BbIBUraTh TMIOTE3bl O CBOMCTBAX M IMpHU3HAKAX I'€OMETPUUECKUX (uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh MX; yMEHUE MIPOBOAUTH Kilaccuukaluio Guryp mo
Pa3IUYHBIM PU3HAKAM, BBIOJIHATh HEOOXOJMMBbIE JOMIOJHUTEIbHBIE TOCTPOESHUS

YMeHue onepupoBaTh MOHATUSIMH: JBM)KEHHE B IPOCTPAHCTBE, MapayliedbHbIN
MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
noj1o0us, moio0HbIe GUTYpHI; YMEHUE paclO3HaBaTh paBHbIE U OJ00HBIE PUTYpPHI, B
TOM 4YHCJE€ B TPUPOJE, MCKYCCTBE, apXUTEKTYpe; HCIIOJNBb30BaTh T€OMETPUYECKHE
OTHOILECHHMS MIPH PEIIEHUH 33/1a4; HAXOIUTh FT€OMETpUYECKHUE BETMUUHBI (JUTMHA, YyToJ,
Io1a1b, 00bEM) MPU PEIICHUH 33/1a4 U3 APYTUX yUEOHBIX IPEIMETOB U U3 PEATIbHOM
KU3HH, YMEHHUE BBIUUCIATH T'€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YroJ, IJIOLIajb,
00BEM, TUIOMAlh TIOBEPXHOCTH ), HCIIONIB3YST H3YYEHHBIE (POPMYIIBI H METOJIBI, B TOM
qucie: MJIOMIAb MOBEPXHOCTH MHUPAMUAbI, MPU3MBbI, KOHYCa, LWIMHApA, IUIOLIaIbh
chepsl; 00bEM KyOa, MPSAMOYTOIBHOTO IMApaJUICICINIea, TUPAMUIBI, TPU3MEI,
LWIMHIPA, KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (pUryp

YMeHue onepupoBaTh MOHATHSAMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOpPJWHAT, BEKTOP,
KOOPJAMHATHI TOYKH, KOOPJIMHATH BEKTOPA, CYyMMa BEKTOPOB, MPOU3BEICHIE BEKTOPa
Ha YHCJIO0, Pa3JIoKeHHE BEKTOpa Mo 0asucy, CKalIpHOE MPOU3BEICHUE, BEKTOPHOE
MPOM3BENICHUE, YTOJ MEXIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U
KOOPJIUHATHBIN METOT JIJIsl PEIICHUS TEOMETPHUSCKUX 3a/1a4 U 33]1a4 IPYTUX yUCOHBIX
MPEAMETOB
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VYMeHue BbIOMpaTh NOAXOAALIMM METOA A pellieHHs 3aJaud; I[TOHMMAaHue
3HaYMMOCTH MAaTEMaTHKH B U3YyUYEHHM NPUPOIHBIX M OOIIECTBEHHBIX MPOILIECCOB U
SBJICHUN; YMEHHE DPACIO3HABaThb IPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
yMEHUE MPUBOJIUTH MPHUMEPbI MATEMATHUYECKUX OTKPBITUNA POCCUNUCKOW M MHPOBOH
MAaTeMaTUYEeCKON HayK1




IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 Yucna u BIYUCICHUS
1.1  HarypanbHsble u nienble yncina. IlpusHaku AeaIuMocTy HENbIX YUCel
19 Parmonansueie uymncna. OOBIKHOBEHHBIE W JAECATHYHBIC JpOOU, MPOIECHTHI, OCCKOHEUHBIE
nepuoandeckue Apoou
13 ApI/I(bMeTI/I‘I?CKI/Iﬁ KOpPEHb HaATypajbHOH cTemneHHu. JleWcTBuS C apuPMETHYECKUMU KOPHSIMH
HATYypaJbHON CTENCHU
1.4  Crenens c uensiM nokasareseM. CreneHb ¢ palluoHaIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JIOTAPU(MBI
JleWicTBUTENbHBIE YHWCIA. ApHU(PMETHYECKHE OIEepalud ¢ JACHCTBUTEIBHBIMH  UYUCIAMH.
1.7  IlpubnuxEHHblE BBIYMCICHMS, NpaBUIa OKPYIJICHUs, MNPUKUAKA W OLEHKa pe3yJbTara
BBIYUCIICHHUH
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KowmmiekcHble yucna
2 YpaBHEHUs U HEPAaBEHCTBA
2.1  llenslie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 | UppauuoHajbHbIe YpaBHEHUS
2.3 | TpuroHoMmeTpuyeckue ypaBHEHHUs
2.4  Tloka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHHS
2.5 | llenblie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 | HppaumoHanmpHBIC HEPABEHCTBA
2.7  Tloka3zaTellbHBIC H Jorapu(pMUUECKre HEPABEHCTBA
2.8 | TpuroHoMmeTrpuvecKkne HepaBEHCTBA
2.9 | Cucremsl H COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMH
2.11 | Marpuua cuctemsl JIMHEHHBIX ypaBHeHUH. OTnpeenTellb MaTpHIIbI
3 OyHKIMH U TpaduKu
31 @ynkuus, cnocoObl 3amaHus ¢yHkuuu. ['paduk QysHkuuu. B3auMHO oOpaTHbIe (QyHKLUH.
Yérabie 1 HeuéTHBIC GyHKIMU. [leproamueckue GpyHKIIH
Ob6nacTh ompezneneHuss U MHoOKecTBO 3HaueHud ¢GyHkumu. Hymu ¢ysxunuu. IlpomexyTku
3.2 | 3HakomocTosHCTBa. [IpOMEXYTKM MOHOTOHHOCTH (YHKUHMH. MaKCUMyMbl M MHHHUMYMBI
¢bynkuuu. Haubonplee 1 HauMeHbllee 3HaYeHHe (PyHKIIUN Ha POMEKYTKE
33 CrenenHas (GyHKIUS ¢ HaTypalbHBIM U LIEJIbIM MOKa3areneM. E€ colicTBa u rpadux. CBoiicTBa
U rpaduk KOpHs N-0ii cTeneHu
3.4 | TpuroHoMmerpuyeckue QyHKIHHU, UX CBOHCTBA U rpaduku
3.5 | Iloka3zarenwpHas u jgorapupmMuyeckas QyHKIIUN, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcuMnToThl rpadukoB (yHkiuid. CBolicTBa (PYHKIMH, HENMPEpPHIBHBIX Ha
OTpe3Ke
3.7  IlocmemoBaTeabHOCTH, CIIOCOORI 3aMaHUs ITOCIEI0BATEILHOCTEN
3.8 | Apudmernueckas u reomeTpuuecKkas nmporpeccu. @opmyia CI0KHBIX MPOLIEHTOB
4 Havana maremaTH4eCcKOro aHaiausa




4.1  TIpoumsBoanas ¢pyHkuuu. [Ipon3BogHbBIE 371€MEHTAPHBIX (PYHKITHI
4.7 [IpumeHeHHe TNPOU3BOAHON K HCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTH M IKCTPEMYMBI.
Haxoxnenne HaubobIero 1 HaMMEHbIIEro 3Ha4eHusl PyHKIIUU Ha OTpe3Ke
4.3  IlepooOpa3nas. Murterpain
S) MHokecTBa 1 JIOTUKA
5.1 | MHOXecTBO, oriepaliuu HajJ MHOKecTBamHu. Jluarpammsl Ditiepa — Benna
5.2  Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 | OmnwucarenbHasi CTATUCTHUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 ['eomerpus
7.1 | ®urypsl Ha TUIOCKOCTH
7.2  IlpsMble U MIOCKOCTH B MPOCTPAHCTBE
7.3 | MHoOrorpaHHUKH
7.4  Tena 1 NOBEpXHOCTH BpAIICHUS
7.5  KoopauHAaThl U BEKTOPbI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA
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1o yueoHoMy npenmery «Marematrkay (yriiyOJIeHHbINA YPOBEHB)
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

«bubroreka mudposoro odpasoBaTebHOro KoHTeHTa // https://academy-
content.apkpro.ru/ru/catalog

eM3narennctBo «IIpocsernenuey // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusukon 1ad // https://physicon.ru/catalogeor

e®DokcBopy // https://vk.cc/cQ5wWY L

eDK3ameH-Meaua https://examen-media.ru/

o4 xmacc // https://www.yaklass.ru/

o SIHnexc yueonuk https://vk.cc/cQ5x5]
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