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HHOACHUTEJIBbHASA 3AIINCKA

PabGouass mporpamma yueOHOrOo Kypca «l'eomerpusi» 0a30BOro ypOBHSA s
oOyuaroruxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaibHOro TOCyAapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAapTa CPEAHEro OoO0IIero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUMU, MPEABIBISIEMBIX K MAaTEMAaTHUYCCKOMY OOpa30BaHHIO, U TPATUIIAN
poccuiickoro oOpa3zoBaHusi. Peanuzamusi mnporpamMMmbl  00ECIIEUMBAET  OBJAJCHUE
KITFOUEBBIMA ~ KOMIIETCHIIMSIMM, COCTaBIISIOIIMMH  OCHOBY JIJIi  CaMOpPa3BUTUA U
HENPEPHIBHOTO  00pa30BaHUs, LEIOCTHOCTh OOHIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MI03HABATEIILHOTO PA3BUTHS JIUIYHOCTH O0YUAIONIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCcTh yueOHOTO Kypca T€OMETPUU Ha YPOBHE CPEAHETO OO0IIero oO0pa3oBaHUs
00yCJIOBJIEHA MTPAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U NMPEAMETHBIX PE3yJIbTaTOB
oOy4YeHHs] TeOMETPUM B HANpaBIECHWU JIMYHOCTHOTO PA3BUTHUS  OOy4YaIOIIMXCA,
dopMupoBaHusa (PYHKIMOHAIBHOW MAaTeMAaTHUYECKOW TI'PAMOTHOCTH, HM3YYEHHS APYIHX
y4eOHbIX JIUCHMIUIMH. Pa3Butue y o0Oydaromuxcsi NpaBWIbHBIX MPEACTABICHUN O
CYILIHOCTU U MPOUCXOXKJACHUN T€OMETPUUECKUX abCTpakiui, COOTHOIIEHUH PEAJIbHOTO U
UJICAIBHOTO, XapaKTepe OTPAKEHUS MATEMaTHUUYECKOW HAYyKOW SIBJIEHMW M IPOLIECCOB
peanpHOr0 MHUpa, MECT€ TE€OMETPUM B CHUCTEME HAyK M POJIM MaTEMAaTH4YECKOIO
MOJIEIMPOBaHUSl B HAYYHOM IIO3HAHMM U B TNPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOI'O0 MHPOBO33PEHUSI YYAIIMXCSH, a TAKKE KAYECTB MBIILIEHUS, HEOOXOAUMBIX IS
aJlanTallii B COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBnsieTcs OJHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIIHEro OOIIEro
oOpa3oBaHMs, TaKk Kak oOO€CleurnBaeT BO3MOXXHOCTh M3yUYEHUS KakK JIUCLHMIUIUH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMaHUTAPHOU.

Jlornyeckoe  MplIUIEHUE, (POPMHUPYEMOE MpPU  H3YYEHUHM  OOydarouuMuUcs
HNOHATUHUHBIX OCHOB T€OMETPUHU U NOCTPOEHUU LEMOYKH JIOTHYECKUX YTBEPKICHUM B XOJI€
pelIeHnsT TEOMETPUYECKHUX 3a7ady, YMEHUE BBIIBUTaTb W OINPOBEpPraTh THUIIOTE3BI
HEMOCPEICTBEHHO HUCIOJIb3YIOTCS NPHU PEUICHUH 3aJa4 €CTeCTBEHHO-HAy4YHOIr'O LMKIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHEe OpUEHTUPOBATHCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYHKO pPOJIb BO BCEX
oOnacTsx  gesTenbHOCTH  4YenoBeka. OpueHTalmus 4YeloBeKa BO  BPEMEHH U
IPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COLMAIBHOTO ObITHSA, (OopMa OTpaKEHUs
OKpPY’KaIOIIEr0 MUpPA, YCJIOBUE YCHEHIHOrO MO3HAHWUS M aKTUBHOIO MpeoOpa3zoBaHUs
aeiicrButenbHOCTU. OneprUpoBaHUE MPOCTPAHCTBEHHBIMHU 00pa3zaMu OOBEIUHSIET pa3HbIC
BUIbl YYEOHONM M TpPYAOBOM JEATEIbHOCTH, SBISETCS OJHUM U3 MpOo(ecCHOHATBHO



BAXXHBIX KayeCTB, IOATOMY aKTyalbHa 3ajadya (QOpMUpOBaHUS Yy OOydaroIUXCs
OPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUJHOCTH OOpa3HOrO MBIIUICHUS —
CYILIECTBEHHOI'0 KOMIIOHEHTa B IMOATOTOBKE K MPAKTHYECKOW AESATENBHOCTH MO MHOTUM
HaIPaBIICHUSIM.

Lens ocBoeHus mporpamMmbl yuebHoro kypca «l'eomerpusi» Ha 06a30BOM ypOBHE
o0yueHust — o01e00pa3oBaTeIbHOEC U OOIIEKYJIBTYPHOE PA3BUTHE OOYUAIOIIMXCS Yepe3
o0OecrieyeHUe BO3MOXKHOCTM MPUOOpPETEHUsT M  HMCIHOJb30BaHUS CHUCTEMATHUYECKHX
r€OMETPUUYECKUX 3HAHUM W JAEWUCTBUH, CHeUU(PUUHBIX TEOMETPUH, BO3MOKHOCTHU
YCIEIIHOTO MPOJOKEHHsT 00pa3oBaHUs 10 CIEUUATbHOCTSM, HE CBSI3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM M€OMETPHHU.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeHA3HAUY€HA JJis 00YydYaroIuXcs
CpEIHEW IIKOJbl, HE UCIBITHIBABIIMX 3HAUYUTEIBHBIX 3aTPYAHEHUI HA YPOBHE OCHOBHOIO
obmiero obOpa3zoBanusi. TakuMm oOpa3om, oOyuaromiuecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOUThH OOIlME€ MAaTEMaTUYECKUE YMEHMsI, CBSA3aHHbBIE CO CHEIU(PUKON TIEeOMETpUH U
HEoOXonUMbIE [JIsl KU3HU B COBpeMeHHOM oOmiectBe. Kpome »sToro, oHum wumeror
BO3MOXHOCTh M3yYHUTh TIE€OMETpUI0 Oosiee TIIyOOKO, €ciii B JalbHEHIIeM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUIX B TPO(HECCHOHATBHOM e TEIBHOCTH.

JlocTmkeHne 1l OCBOEHHUS  MPOrpaMMbl  OOECIIEYMBAETCS  pEIICHHEM
COOTBETCTBYIOIIMX 3a/1ad. [IpuopuTeTHBIMU 3a/layaMu OCBOEHUS Kypca «l'eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kJaccax sBJISIFOTCS:

e (GopMHpOBaHUE MPEJACTABICHUS O T€OMETPUU KaK 4acTU MHPOBON KyJIbTYpbl U

OCO3HaHHUE €€ B3aMOCBSI3U C OKPYXKAIOLIUM MUPOM;

e (QopmMupoBaHUE NPEICTABICHHUS O MHOIOTPAHHUMKAX W TellaX BpaLICHHUs Kak O
BOKHEHUIIIUX MaTEMaTUYECKUX MOJEIIAX, MO3BOJSIONIMX OMHUCHIBATh U H3Yy4yaTh
pa3HbIe SBJIEHUS OKPY’KAIOIIETO MUPA;

e (OpMHpPOBaHME YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJIETSAX U B PEAIbHOM MUPE
MHOTOTPAaHHUKU U T€Ja BpalCHUS;

e OBJIQJICHHE METOJAaMU pEIICHUs 3aJad Ha IMOCTPOCHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

* (GopMHpPOBaHHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOT'OTPaHHUKAX
U TeJlax BpalleHHs] U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIQJICHUE AQJITOPUTMAMH pEIICHUS OCHOBHBIX THUIOB 3aj1ay; (popMHUpOBaHUE
yYMEHUSI TIPOBOJUTH HECIIOXKHBIE JTIOKA3aTeNIbHbIE PACCYXKICHUS B XOJE pEUICHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJACPKAHUEM;

e Ppa3BUTHE MHTEIUJIEKTyalbHBIX W TBOPYECKHUX CIIOCOOHOCTEH O00yYaromuxcs,
NO3HABATEJIbHOM AKTHUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUW, KPUTHYHOCTH
MBIIUICHUS;



e (¢dopMmHpoBaHUE (PYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
yMEHHUE pacCllO3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyallUsX U MPU U3YUYCHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
GbopMyIMpOBaTh MX Ha A3BIKE TEOMETPUU U CO3/IaBaTh r€OMETPUUECKUE MOJIEIH,
OPUMEHSATh OCBOEHHBIM T€OMETPUYECKUN ammapar i pEHIeHHs MPaKTHUKO-
OpUEHTHUPOBAHHBIX 3aJlay, MHTEPIPETUPOBATb W OLICHUBATh IOJYyYECHHbIE
pe3yIbTaTHI.

OTnUYUTENbHON OCOOCHHOCTBIO IPOTPAMMBI  SIBJISIETCS BKJIIOUEHHE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4eHHUs 3ajay, PElIaeMbIX Ha YPOBHE HMHTYUTHUBHOIO
NO3HAHUSA, W ONpEeNeTIEHHBIM O00pa3oM OpraHu30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET
NPOTEKAaHHE WHTYUTUBHBIX MPOIECCOB, MOTHBUPYET K [JaJIbHEHIIEMY HW3YUYEHHIO
npeaMerTa.

[Ipeanourenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METONY OOY4Y€HHUs, TO €CTb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEl OCHOBE UyBCTBEHHOCTh MPEIMETHO-MPAKTUUECKOM
NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy YyYalluxcid B Kypce
CTEPEOMETPUU IPOBOJIUTCS 3a CYET pEIIEHUs 3aJa4 Ha CO3/JaHHE NPOCTPAHCTBEHHBIX
o0pa3oB M 3aJlady Ha OINEPUPOBAHHME MPOCTPAHCTBEHHbIMU OOpazamu. Co3manue oOpaza
IPOBOJUTCS C ONOPOM Ha HArjsigHOCTb, a ONEpUpOBaHUE OOpa3oM — B YCIOBHSX
OTBJICUEHHUS OT HATJISJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJIHOTO COACPKAHUS.

OcHOBHBIE coxaepxaTenbHble JIMHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U IUIOCKOCTM B IIPOCTPAaHCTBE», «Tena BpalieHUs»,
«Bektopel ¥ KoOpAMHATBI B MpocTpaHcTBe». dopmMupoBaHHE JTOTMYECKUX YMEHUM
pacupenensercs He TOJIBKO MO COAEpX aTeNbHbIM JIMHUSAM, HO U MO TojaM oO0y4yeHus Ha
YPOBHE CPEJHETO 00111er0 00pa30BaHUs.

Copnepxxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yIbTaTaM OCBOCHUS
pabouei mporpamMMbl, paclpee€éHHbIM MO0 TroJaM OOYyYEHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4yTOObI OBJIaICHUE T€OMETPUUECKUMU MOHATUAMH U HABBIKAMH OCYILIECTBIISIOCH
NOCJIEOBATENbHO U MOCTYMATEIbHO, C COONIOACHUEM NpPHUHIMIA MNPEEeMCTBEHHOCTH,
9TOOBI HOBBIE 3HAHUS BKJIIOYAINCH B OOLIYIO CUCTEMY I€OMETPHUYECKHX MPEACTaBICHUMN
00yJaroIuXcsi, paciIupsisi ¥ yriryossisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reometpun oTBoAUTCS 2 yaca B Henemo B 10 kitacce u 1 wac B Heemto
B 11 kiacce, Bcero 3a JiBa roga o0yuyenus - 102 y4eOHBIX yaca.



COJEPXXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, nmpsAMasi, IUJIOCKOCTb,
npocTpancTBO. IloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IEpPECEKAIOIIMeECH,
napajuleNIbHble M CKpenuBaronuecs npsmble. [lapamnensHOCTs NpsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
NapauIeNIbHOCTh TPEX MPAMBIX; MNAPAIIIEIBHOCTh MPAMON M IJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAYy MPAMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEN: MapajulelIbHble  TUIOCKOCTH; CBOMCTBa
napajuleNbHBIX  MIockocTed. [lpocTeiimme mpocTpaHcTBEHHBIE (UTYpPHI Ha
IUIOCKOCTH: TETPadp, KyO, napajuiesienunea; NoCTPOeHHE CEYSHHH.

[leprieHIUKYISPHOCTH NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIEIABHBIE W MEPHECHAUKYISIPHbIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHANKYJISIPHON THIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXIAY NPAMON H
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yrojl  JIBYTPAaHHOTO  yIJia.
[leprieHAMKYNSAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  IJIOCKOCTH,  MpoeKuus  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIMKYNSAPHOCTE  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
Iockocter. TeopemMa 0 TpEX NepIEeHIUKYIIIpax.

MHOrorpaHHuKu

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronbHas
npu3Ma; rpaHu U OCHOBAHUSA MPU3MBbI; MpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapayutenenunen, IIPSMOYTOJIbHBIN
napajuieJienune] U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAHUE MUPAMUJILI; OOKOBAs U MOJIHASI TOBEPXHOCTH MTUPAMU/IbI; TIPABUIIbHAS U
yCeu€HHas MNUpaMuaa. ODJEMEHTbl TMpu3Mbl W nupamunbl. [IpaBuiibHBIE
MHOTOIPAaHHUKHU: TOHSATHE NMPABUJIBHOIO MHOTIOTPAHHUKA; MPAaBUJIbHAS NPU3MaA U
NpaBWIbHAS NHpPaMUJIa; NpPABUIbHAs TPEYroJibHas MUpPaMHAA W TPaBUIIbHBIN
TeTpadp; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadIp U ukocadap. CeueHns Npu3Mbl U TUPAMU/IBI.



CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIbHO TOYKH, MPSIMOH,
IUIOCKOCTH.  DJNEMEHTBl CHUMMETPHH B  NHpPaMHIAX, Mapajlieenurneaax,
MIPABUJILHBIX MHOTOTPAHHHUKAX.

Brluucnenue 5JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIAAh OCHOBAaHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH TIPSIMOM IPU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH MPABUILHON IHPAMUIBI,
TeopemMa O Iulomanu yceu€éHHol mnupamuabl. [lonsitue 00 o00béEMe. OOBEM
MUPAMUIbI, TPU3MBI.

[TogoOubie Tena B mnpocTpancTBe. COOTHOLICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

Tesa Bpaluenus

Hunuaapuyeckas ITIOBEPXHOCTD, obOpazyrorniue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lMnuHap: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckas moBEepXHOCTh, 00pa3yrolIne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHocTU. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
U OChb, IUIOMIaJb OOKOBOM W TIOJHON IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: meHTp, paanyc, AUAMETP; IUIONIAb MMOBEPXHOCTH CQEpHI.
B3auMHuoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI01a/1b ChEephl.

N3ob6pakeHue Tei BpallleHus Ha TII0OCKOCTH. Pa3BépTka uInMHApa U KOHYca.

KomOunanuu Tenm BpalieHMs M MHOTOTPAHHMKOB. MHOTIOTpaHHUK,
OMMCaHHBIA OKOJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJILHOTO Tapajuiesnenunena u ciueactsus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u mioaab cQepol.

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX TEll.

Ceuenus mwiMHApa (MapaliedbHO W MEPHEHAUKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuielbHOE OCHOBAHHUIO U TPOXOSAIIEe uepe3 BEPIIUHY), CCUCHUS
mapa.



BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO0. Pa3noxkeHrne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBmwio mapamnenenunena. Pemrenue 3agad, CBSI3aHHBIX €
NPUMEHECHUEM TMpaBUJ JACHUCTBUUA ¢ BekTopamu. IIpsiMmoyrosibHas cucteMa
KoopauHaT B mnpoctpaHcTBe. KoopnunaTel BekTopa. Ilpocrteitmue 3amaun B
KOOpAMHATax. Yroa Mexay BekTopamMu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ ITPU PEIIEHUU TE€OMETPUUECCKUX 3a1aY.



IIVIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakJAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIpP.), yYMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaXKTAHCKON UACHTUYHOCTH, YBOKCHHS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTeMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCTOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYrUX HayKaxX, TEXHOJOTUsAX, chepax

3KOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

JcreTHYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUWEM K MHpPY, BKIIOYas ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3aj7ad, PELIEHUM, pACCYXICHU;
BOCIIPUUMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ IMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJispHas duznueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BociiTaHue:
TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS;, MHTEPECOM K
paznuuHbIM  chepaM  TIPOPECCHOHATTBEHON  ACSITEIBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOEe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYJIBTYPhl, TOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TMPOIIECCOB HA COCTOSTHHE TMPHUPOAHOU M COIMATBHON
Cpenbl, OCO3HAaHHMEM TJOOATBHOTO XapakTepa HSKOJOTHUYECKUX MpolseMm;
OpUEHTallUel Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUUW NJis pelleHUs 3alad B
0o0JacTH  OKpyXaromield Ccpeabl, IUIAHUPOBAHHMS TIOCTYIKOB U OICHKH WX
BO3MOYHBIX TTOCJICICTBHM JIJIST OKPYKAIOIMIEH CPEJIbI.

LleHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTEMaTHYECKOH HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTaloB &
pa3BUTHS W 3HAYUMOCTH Uil PA3BUTHUS I[MBWIN3AIMW; OBJAJACHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYypOHl KaK CpPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOECKTHYIO M HCCIEIOBATENbCKYIO ACSTEIHHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OCUCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  no3znasamensmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o0Oyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpYJycaowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
ucciedo8amenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBble Jorn4eckue qeucTBUs:

e BBISBISTH M XapaKTEPU30BATh CYIICCTBEHHBIC MMPU3HAKH MATEMATHICCKUX
00BEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIHUPOBATH
OTpeNeleHUs]  TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIMU, OCHOBAaHHUS /sl OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJTN3a;
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BOCHIPUHUMATh, (OPMYJIUPOBaTH M  NPEoOpa3oBBIBaTh  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBIISAITh ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeqiaraTh  KPUTEPUH 7S BBISIBICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUMNIL;

JIenaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXKJICHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3aaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peUIEHUs, BBHIOMpaTh Haubonee MNOAXOAANIMN ¢ Yy4€ToM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarTe/IbCKHeE AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKUN WHCTPYMEHT IO3HAHUS,
(bopMyIMpOBaTh BONPOCH], (UKCUPYIOIIHUE IPOTHBOpEUHE, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH  MEXIY
00BeKTaMHU, SIBJICHUSAMHU, TIPOIECCAMU;

CaMOCTOSITEeNIbHO (hOPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIABUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nupopmanueii:

BBISBJIITh 1ePULINUTH MHPOPMAIMH, TAHHBIX, HEOOXOAUMBIX NJISi OTBETA
Ha BOIIPOC U ISl PEUICHHUS 3a/1a4H;

BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOPMALUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CTPYKTYypUpPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;
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OLICHUBATh HaJEKHOCTh UHpOpMaLUU 1o CaMOCTOSTEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuKamuenwvle Oelicmeus,  0Oecneyusarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO0menue:

BOCHIPUHUMATh M  (QOPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUHU C
YCJIOBHUSIMHU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJEHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0eMbl, periaeMoi 3aJjauu, BbICKA3bIBATh UECH, HAIICJICHHbIE HA MIOUCK
pELICHMS]; COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iMyve U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM (popme GpopMyIupoBaTh pa3HOIIaCusi, CBOU BO3PAXKEHHUS;
OPEICTaBISATh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  JKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 33J1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYINECTBA  KOMAaHIHOW U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 33]1a4; TPUHUMATH IETh
COBMECTHOHM JEeATEIBHOCTH, IUIAHHUPOBATh OPTaHW3AIUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI paOOT, JOTOBAPUBATHLCS, 00CYXKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4aCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOThI H
KOOPJIMHUPOBATh CBOW JEHCTBHS C JPYTUMH YJIE€HAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

qbopmupoeanue CMbICJIOBbLX YCMAHOBO0K U IHCUSHEHHBIX HABLIKOB JIUYHOCMU.
CaMOOPI‘aHI/ISaHHﬂ:

COCTaBJIATh IJIaH, AJITOPUTM PELICHUS 3a]Ia4H, BEHIOUPATh CIIOCO0 pEelIeHUs
C Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU II03HABAaTEJIbHON pediaekcuu Kak OCO3HAHUS
COBEpLIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
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BJIAJE€Th CIOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJII Mpolecca |
pe3yJIbTara peleHns] MaTEMaTHIECKON 3a/1auu;

e IPEABHIETb TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELICHHUH
3a7a4d, BHOCUTb KOPPEKTHBBl B JEIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, JTAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE pe3yJibTaTa IEJId M YCIOBUSIM, OOBACHSTH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJMTh OIMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUAMM: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a1a4.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHANKYJIAPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pACIOIIOKEHHE NPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: ABYTPAHHBIM YroJl, TPaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajyCcHas Mepa
JNBYIPAHHOTO YTJIA.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAHHHUKOB (MMHpaMuja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJuIesienune, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS IS
KJaccU(pUKauuu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OneprpoBaTh NOHATUSAMHU: CEKYLIAs INIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIBI IOCTPOEHUS CEYEHUH, UCTIOIB3Ys METO/] CJIEIOB.

CrpouTth ceyeHHUs MHOTOIPAaHHHKOB METOJOM  CJIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IUJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJIEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Win
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYUCIECHUE PACCTOSIHUN MEXIY ABYMS
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TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKIECHUE TECOMETPUUECKIX BEJIMUMH 1O 00pa3iaM Win
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTHYCCKHE METOAbl IIPH PEIICHUU
CTaHJAPTHBIX  MaTEMaTHYCCKUX 3aJad Ha BBIYUCIICHHE YIJIOB  MEXKIY
CKPENTUBAIOIIUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM M IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIJIOMAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupaMuia) ¢ TNpUMEHEHHEeM (GOpMYJ; BBIUYHCIATh COOTHOIICHUS MEXKTY
TUTOMIAASIMU TTIOBEPXHOCTEH, 00bEMaMU T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHAMHU: CHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OCh M
TJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TFIOCKOCTh CAHMMETPHH (PUTYPBHI.

M3BnekaTh, mnpeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha 4epTekax U
pUCYHKaX.

[IpumeHATh TeoMeTpudeckrue (akKThl I PEHICHUS CTEPECOMETPUUSCKHIX
3a/1a4, MPEANOararonuX HECKOIbKO MAaroB PENICHMs, €CITM YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpuMeHATh MpOCTEHINHME MPOTPAaMMHBIC CPEJICTBA M DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a/1ad.

[IpuBoaNTE MpUMEpPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HUCKYCCTBE.

[IpuMeHATh MOJTyYEeHHBIC 3HAHMS Ha IMPAKTUKE: aHAJU3UPOBATh peabHbIC
CUTyallMM W TPUMCHATh HW3YyYCHHBIC IOHATHS B MPOIECCE IOHUCKA PEIICHUS
MaTeMaTHYeCKh CHOPMYIHPOBAHHONH TPOOIEMBI, MOICIUPOBATh pCaTbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, WCCIECIOBAaTh TOCTPOCHHBIC MOJEIN C
WCITOJIb30BaHUEM I'eOMETPUUYSCKUX MOHATUI U TeOpEM, allliapara ajareOpsl; pemaTh
PaKTHYECKUE 3a7a9H, CBA3aHHBIC C HAXOXK/ICHHEM T€OMETPUUCCKUX BEITMYHH.

11 KIIACC

OnepupoBaTh TOHATHAMU: MHJIMHIPUYECKAs IMOBEPXHOCTh, 0OOpa3yromue
MWIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3ytoiire KOHHYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacnio3naBaTh Tena BpamieHus (IUIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI TIOMYUSHUS TEIl BpAIlCHHUSI.

KnaccudununpoBatrs B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.
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OnepupoBaTh MOHATHSIMH: IIAPOBOIM CETMEHT, OCHOBAaHUE CEIrMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHHME IAPOBOTO CIIOS, BHICOTA IMIAPOBOTO CIIOS;
11apOBOU CEKTOP.

Boraucnare  00bEMBI M IUIOMIAAW  MOBEPXHOCTEH TENI  BpAIICHHS,
TCOMETPUYCCKUX TEII C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TIOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHK WA TEJO
BpAIICHHSI.

Boraucnarh COOTHOIIGHHSI MEXKIY IUIOMIAISIMHU MTOBEPXHOCTEH U 00BEMaMHU
MOJ00HBIX TEIL.

N300pakath wm3ydaemble (PUTYpBl OT PYKH M C TNPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BoImonHATh (BBIHOCHBIC) INTOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BUJ CBepXy, COOKY, CHU3Yy; CTPOUTH CCUCHUS TEJT BpaIlCHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH MW MpeoOpa3oBBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYypax, MPEACTABICHHYIO HAa YepTekax U
pPUCYHKaX.

OrneprupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTONHATS  IEHCTBHSI  CJIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BSICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIoT.

[TpuMeHATh MpaBUIIO MapajuIeIeUIe a.

OnepupoBaTh NOHITUAMU: IEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP,
MOMYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YOl MEXTY
BEKTOpaMH, CKAJIIPHOE IIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M TTPOU3BECHUE BEKTOPA HA YHCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJISIPHOE TMPOM3BEICHUE, pPACKIaIbIBaTh BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPAaBHCHUEM B JICKaPTOBOM CHCTEME KOOPIMHAT.

[IpumeHATh TeoMeTpudeckrue (QakKThl I PEIICHUS CTEPECOMETPUUSCKHIX
3a/1a4, MPEATNOoararouX HECKOIbKO MAaroB PENICHMS, €CITM YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiimie reoMeTpUYCCKUE 3aJladyd Ha IPUMEHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemrarp 3amaun Ha JOKA3aTeNIbCTBO MATEMATHYCCKHX OTHOIICHUH U
HAXOXJCHUE TEOMETPUUYECKHUX BEIIMYUH M0 00pasIiamM WiIu alropuTMam, IPUMEHSS
W3BECTHBIC METO/IbI MPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHICCKHUX 3aa4.
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[IprMeHATP MpOCTEWIIME NOPOrpaMMHBIE  CpPEICTBA M DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaMTE NpHUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B NIPUPOAE U
YKA3HHU, PACO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOTYyYEHHBbIE 3HAHUS HA IPAKTUKE: aHAJU3UPOBATh pEabHbIE
CUTyallUd W TMPUMEHATh HW3YUYECHHBIE TOHSTHS B TPOILECCE IMOUCKA PEIICHUA
MaTeMaTUYeCKu CQOPMYIHPOBAHHON NPOOIEMBI, MOJIEIUPOBATh pEalbHbIC
CUTyallUH Ha S3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpPEM, anmnapara anreOpbl; pemaTh
NIPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHNEM T€OMETPUUECKUX BEINYHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunyecTBO 4acoB
Ne HaumenoBanme pa3jiesioB u JaexkTpoHHble (HUGpoBbHIE)
Kontposbubie | IlpakTnuyeckue
n/m | TeM NPpOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeomMeTpuio 10 https://m.eds00.ru/S2X6TIS4N
[IpsiMbI€e 1 MIIOCKOCTH B
2 HPOUTPAHCTBE. 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh PSMBIX U
IJIOCKOCTEU
I1
3 CPHICHIMIYTAPHOCTS 12 https:/m.edsoo.r/H6SIB2H3C
NPSIMBIX U IJIOCKOCTEHN
v
4 FIBL MEAALY TPAMBIMH H 10 1 https://m.edsoo.ru/VIP7V405P
TUTOCKOCTSIMU
MHoOrorpaHHuKu 11 1 https://m.edsoo0.ru/H4T8T0O3J
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9JEN
IT :
7 OFTOPEHHE: COHCHIA, 4 1 https://m.edsoo.ru/Y0OB4Q4U6W
PaCCTOSIHUS U YTJIbI
OBILEE KOJIMYECTBO UACOB 68 5 0
[10 TTPOT'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W
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11 KIIACC
HaunMeHnoBanue KouunyecTBo yacos
Ne daekTpoHHbIe (L(pPOBbHIE)
pa3jaejioB U TeM Konrpouabnsbie | IIpakTuyeckne
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/S5Z2P7H5N
2 OOBEMEBI TET 5 1 https://m.edsoo.ru/U2Z5G4QIN
Bexkrops! u
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
IToBTOpEHME,
06006
4 OPODIICHHC, 7 1 https://m.edsoo.ru/T4M8POISF
cucTeMaTu3anus
3HAaHUHU
OBIEE KOJIMYECTBO
- 34 3 0

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F
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ITOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

19

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoJbubie
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3yYeHHS

yleKTpOHHBbIE N (PoBbHIE
o0pa3oBaTebHbIE PeCypChl

OCHOBHbIE TIOHSTHS
CTEPEOMETPHUU: TOUYKA, TIPSIMAs,
TUIOCKOCTB, TPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
pUCYHKaX: U300pasKeHUS
MJIOCKOCTEM, MapajieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/S0S2Y 9027

[TonsTus: nepecekaromuecs
IJIOCKOCTH, NEPECEKArOUECs
npsiMasi U II0CKOCTh

https://m.edsoo0.ru/N8VS5J9H6P

[TonsaTua: nepecekaromuecs
IUIOCKOCTH, IEPECEKAIOIINECS
npsiMasi U II0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHre MHOTOTPAaHHUKOB
Ha pUCYHKax, Ha
IMPOCKIUOHHBIX YCPTEIKaAX

https://m.edsoo.ru/N4AWT7I0ASS

HauanbHble cBenieHus o Kyoe u
nupamMuzie, UX pa3BEPTKU U

https://m.edsoo0.ru/D3GO0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
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monenu. CeueHus
MHOTOTPaHHHKOB

HauanbHble cBenieHus 0 Kyoe u
nupamMue, UxX pa3BEPTKH U

6 https://m.edsoo.ru/C7R7N3P7Z
mozenu. CeueHuns
MHOTOI'PaHHUKOB
[TousTHE 00 aKCMOMATHYECKOM
IIOCTPOEHNH CTEPEOMETPUU:
7 p p p https://m.edsoo0.ru/YSR6S2W4D
AKCHOMBI CTEPEOMETPUU U
CIENCTBHS U3 HUX
[TousiTHE 00 aKCMOMATHYECKOM
[IOCTPOECHUH CTEPEOMETPUH:
8 P p p https://m.edsoo.ru/X4H7V6K 7P
AKCHOMBI CTEPEOMETPUU U
CJIEACTBHS U3 HUX
[NousTHE 00 aKCMOMATHYECKOM
[IOCTPOEHUH CTEPEOMETPUH:
9 R p P https://m.edsoo.ru/Y1T1U8YSS
AKCHOMBI CTEPEOMETPUH U
CJIEACTBHS U3 HUX
TTonsarue 00 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH:
10 R p R https://m.edsoo.ru/U9FIN7T3X

AKCHUOMBI CTECPEOMETPHU U
CJIICOCTBUA U3 HUX

11

BzaumHoe pacrnionoxeHue
MPSIMBIX B POCTPAHCTBE:
nepeceKaronmecs,
napasuieNbHbIe U
CKPEIIHUBAIOIINECS IPSIMbIE

https://m.edsoo.ru/Q4H1S4S9C



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
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[TapamienbHOCTD NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

12 MapaJuIeIbHBIE IPSIMBIE B https://m.edsoo.ru/BO9HON6RIT
IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX
[TapamienbHOCTE IPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE:
13 poctp 5 https://m.edsoo.ru/U4B514D0O
[TapamienbHOCTE IPSIMOM U
IJIOCKOCTH
VYTl ¢ cOHanpaBlieHHBIMU
14 P https://m.edsoo.ru/O9F7F7S7L
CTOpPOHaMU
v
15 PO MENULY TIPAMBIMIL B https://m.edsoo.ru/M2W6K4AMI1C
MIPOCTPAHCTBE
Yron mexay npsiMbIMU B
16 Ay Tp https://m.edsoo.ru/U4P7UON8C
IIPOCTPAHCTBE
I1 i
17 APAILIICIIEHOCTD THIOCKOCTCH https://m.edsoo.rw/WST1H7V1H
napasuiesibHbIE TIOCKOCTH
Croit
18 BOHCTBA EIapaHHeHBHHX https://m.edsoo.ru/V3C9AOLOE
IJI0CKOCTEH
[Ipocreitmme
OCTpPaHCTBE e a
19 HPOCTPAHCTBCHHbIC UIYPEI H https://m.edsoo.ru/K2B6X6Z6F
MJIOCKOCTH: TETPadp, KyoO,
napajuJiejaenunes
20 [TocTpoenue ceuennii https://m.edsoo.ru/C3U4V3I5K
21 [Toctpoenue ceueHuit https://m.edsoo.ru/V0J4J9P1L
22 KontponbHas paboTa o Teme https://m.edsoo.ru/L418D3P1J



https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
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"IIpsiMble U TJIOCKOCTH B
npoctpasctse. [lapamienbHOCTb
OPSIMBIX U IJI0CKOCTER"

[IeprieH UKy IAPHOCTD NPSMOU
U IUIOCKOCTH:

23 https://m.edsoo0.ru/GI9L6L7U I
NEePHEHANKYJISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE
[IpsimMble napaienbHbie U

24 NEPIEHANKYIISIPHBIE K https://m.edsoo.ru/N20302C3R
IUIOCKOCTH
[Ipsambie mapaiebHbIC U

25 MEPIICHAUKYIISIPHBIE K https://m.edsoo.ru/ESESZ5R4W
IUIOCKOCTH
IIpusHak nepHneHauKyIIpPHOCTH

26 P . PHCHAKYIAD https://m.edsoo.ru/C4F9P3B6C
MPSIMOU U TNIOCKOCTH
ITpu3naxk neprie K oc

27 pH HU TCPTICHAMKYIAPHOCTH https://m.edsoo.ru/E6R4R2Q2]
psIMOM M TNIOCKOCTH
Teopema o TIpsIMOi

28 p p . https://m.eds00.ru/S8U6GIO4R
NEePHEHANKYISIPHON MIIOCKOCTH
Teopema o mpssmon

29 p P . https://m.edsoo.ru/L7F8S0I6D
MePIEHANKYISIPHON TIIIOCKOCTH
Teopema o ol

30 pEMa O TpAM HV https://m.edso0.ru/O7L4V3D6U
NePHEHANKYISIPHON MIIIOCKOCTH
[leprieHAMKY ISP ¥ HAKJIOHHBIE:

31 paccTosHUE OT TOYKH J0 https://m.edsoo.ru/R7P7D2B27

IJIOCKOCTHU, PACCTOAHUC OT



https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
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IIPSIMOM 10 TUIOCKOCTH

[leprieHauKYySIp U HAKIOHHBIE:

pacCcTodaHuC OT TOYKU D0

32 https://m.edsoo.ru/V7O1R9G6M
MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUIOCKOCTH
[leprieHAMKYSIp ¥ HAKJIOHHBIE:
ACCTOSIHHE OT TOYKHU JI0
33 p g https://m.eds00.1ru/S0Q9Z5D9X
IJIOCKOCTH, PACCTOSTHUE OT
MPsIMOi 10 TJIOCKOCTH
[lepnieHuKyIsIp ¥ HAKIOHHBIE!
ACCTOSIHHE OT TOYKHU JI0
34 p a https://m.eds00.ru/S6G8I9U0O
MJIOCKOCTH, PACCTOSIHUE OT
PsIMOM 10 TNIOCKOCTH
VYTIIBI B IpOCTPaHCTBE: YIOJI
35 p TIB y https://m.edsoo.ru/Z4J2E9W3F
MEXK]ly IPSIMON U TNIOCKOCTBIO
BYT'PaHHBIN YTOJI, TMHEHHBIN
36 /eyrp Y https://m.edsoo.ru/COX9F9B1H
YTOJI IBYTPaHHOTO yIiia
BYI'PAHHBINA YIOJI, TUHENHBIN
37 Jeyrp yrof, https://m.edsoo.ru/A3Y2P8PIR
YIoJ ABYTPaHHOTO yria
[IepnieHAMKYIAPHOCTH
IUIOCKOCTEHN: MPU3HAK
38 p https://m.edsoo.ru/Z1L1L4W00O
MEePIECHIUKYISIPHOCTH ABYX
IUIOCKOCTEHN
[IeprieH UKy IAPHOCTH
IUIOCKOCTEHN: IPHU3HAK
39 p https://m.edsoo.ru/F3K7G7B3Z

MNEPIEHIUKYIAPHOCTH IBYX
IUIOCKOCTEHN



https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
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[IeprieH UKy IAPHOCTD
IJIOCKOCTEN: MPU3HAK

40 https://m.edsoo.ru/POQ7H2S4U
NePIEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN

41 Teopewma o Tpex https://m.edsoo.ru/Y8YOR3X7G
NepPHEHANKYIISIpax

42 Teopema o Tpéx https://m.edsoo.ru/F8W6G 114K
NEePHEHANKYISIPAX

43 Teopema o Tpex https://m.edsoo.rw/E7W7RINSK
NePIEHANKYIISIpax
KonrtponbHas pabora no Temam

44 "HepHeHHHKz/imp 'I'{OCTB FIpAMERIX https://m.edsoo.ru/XSU3GOKSF
U IocKocTen" u "YTiel MeXIy
MPSIMBIMH U TUIOCKOCTSAMH"
[lonsiTHEe MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPAHHUKA, BBITYKJIBIE U https://m.edsoo.ru/K4P319C8T
HEBBITTYKJIbIE MHOTOTPAaHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA
[Ipusma: n-yroapHas npu3ma;
CPaHU U OCHOBAHUS MPU3MBIL;

46 MpsiMasi U HaKJIOHHAs [IPU3MBI; https://m.edsoo.ru/B5V5V7I1]J
OOKOBas 1 MOJIHAS IOBEPXHOCTh
MIPU3MBI
[Tapamenenurnen,

47 IIPSIMOYTOJIBHBIN https://m.edsoo.ru/O1YSN7C5G

napauieICnmIea u €ro



https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
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CBOWCTBA

48

[Mupamuaa: n-yroapHas
nupamuja, rpaHd U1 OCHOBAHHE
UpaMU/Ibl; OOKOBas M MOJTHAS
MOBEPXHOCTh TUPAMHU/IBL;
IPaBWIbHAS U YCEUEHHAS
nupaMuja

https://m.edsoo.ru/EOP3T7B8Q

49

IIpaBuUIbHBIE MHOTOI'PAHHUKHU:
MIOHATHUE IIPABUIIBHOTO
MHOT'OI'PAHHMKA; TPAaBUJIbHAS
IIPU3Ma U NIPaBUJIbHAS
nupamuza; IpaBuIbHAs
TpEeyroJibHasi NTUPaAMHUAA U
MPaBWIBHBIN TETpasap; KyO

https://m.edsoo.ru/PSD7S5SW2N

50

HpGIICTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTI'OrpaHHUKAx: OKTasap,
A0JCKa’ Ap U UKOCAdP.

https://m.edsoo.ru/Q1D7D1TEB

51

CummeTpusi B IpOCTPaHCTBE:
CUMMETpPHSI OTHOCUTEIIbHO
TOYKH, NPSIMOH, TIIIOCKOCTH.
DNEeMEHTBl CUMMETPUH B
nupamMuaax,
napasuiesienurenax,
MPaBWJIbHBIX MHOTOIPaHHUKAaX

https://m.edsoo.ru/H6H3K8Y2V

52

Briuncienue >i1eMeHTOB
MHOTOTPAaHHHUKOB: pEOpa,
JTUArOHAJ!, YTJIIbI

https://m.edsoo.ru/V6G2M2X5]



https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
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[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTHU MIPSMOI TIPU3MBI,

53 oMb OCHOBAHHH, TEOpEMa 1 https://m.edsoo.ru/Q7L2K9F3R
0 OOKOBOM MOBEPXHOCTHU
NPSIMOUN PU3MBI
ITnomans 0OKOBOI
MOBEPXHOCTH M TIOBEPXHOCTH
54 MPABHIILHOM THPAMIBL, . 1 https://m.edsoo.ru/YOD4AIMOX
TeopeMa O IIoaau 60KOBOM
MOBEPXHOCTH YCEUEHHON
TTUPAMHU/IBI
55 Korrpostenas pabora no reme 1 https://m.edso0.ru/S1S1U313Y
"MHororpaHHuku"
56 [TonsiTue 06 00BEME 1 https://m.edsoo.ru/SSH2N6170
57 O0BEM TUpaMuIbI 1 https://m.edsoo.ru/VSQ5A2P2L
58 O0BbEM upamMuIbl 1 https://m.edsoo.rw/Y1Z6B6I8C
59 O0BEM TUpaMUIBI 1 https:/m.edsoo.ru/R6WOVSI3N
60 O06BEM TUpamMuIbl 1 https://m.edsoo0.ru/J1V6I12CTM
61 O0BbEM TPU3MBI 1 https://m.edsoo.ru/Z0E6G9A8Q
62 O06BEM TPU3MBI 1 https://m.edsoo.ru/T6P7O3L5M
63 O06BEM npu3Mbl 1 https:/m.edso0.ru/M5G4J509U
64 KOHT?OHBHM padora 1o reme 1 https://m.edsoo.ru/GOPOS7TM6B
"O0BbEMBI MHOTOTPAHHUKOB"
65 Hosropenne, oboduienne 1 https://m.edsoo.ru/C2R7A6B1E

CUCTEMAaTHU3alus 3HaHUN.



https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
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[Toctpoenue ceuenuii B
MHOTI'OI'PpaHHUKE

[ToBTOpeHnue, 06061eHNe
CHCTEMAaTH3aLMs 3HAHUIA.
Brruucnenue paccTossHUAN:

66 MEXIYy JIBYMS TOUKAMHU, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 IPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIMBAOIIUMHUCS MPSIMBIMH

67 Hrorosas kKoHTpoJbHAS paboTa 1 https://m.edso0.r/O6 W90O4CA4F
[ToBTOpeHME, 0000IIEHNE
cUCTeMaTH3aIHs 3HAaHUH.
Brruncnenue yrioB: Mexmy

68 CKPELIMBAIOIIMMHUCS TIPSIMBIMH, 1 https://m.eds00.ru/C6J1P206S

MEXIY MPSIMOM U IUIOCKOCTHIO,
JBYI'PaHHBIX YIJIOB, YTJIOB
MEXIY IIIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S
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11 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBbHIE
n/n Tewa ypoxa Bcero Koutpoakubie | Ipakrueckue U3ydeHHusi | 00pa3oBaTeJIbHbIC PeCypPChl
padoThI padoTbI
Cdepa u map: ueHTp,
1 PAEYC, JHametp, 1 https://m.edso0.ru/Y7S2X9Y 1D
IJI0IA/Ih TOBEPXHOCTHU
cepsl
B3aumHoe pacnonoxeHnue
2 Cpepat 1 muiockocTH; 1 https://m.edsoo.ru/Y1L6L3QIW
KacaTebHasl MI0CKOCTh K
cdepe; mromanb chepsl
N3o6pakenue cdepsl,
3 1iapa Ha IJIOCKOCTH. 1 https://m.edsoo.ru/F9Z1J5V2M
Ceuenus mapa
Hunmuaapuyeckas
MOBEPXHOCTb,
obOpazyromue
4 HAJIMHIPUYECKOM 1 https://m.edsoo.ru/T4X8R6S5P
MOBEPXHOCTH, OCh
UMAJIMHIPUYECKON
MOBEPXHOCTHU
[unuHap: OCHOBaHUS U
5 00KOBAs IOBEPXHOCTS, 1 https://m.edsoo.ru/T3I0T9E0D

o0pa3yromias u och;
UIOIIa1b OOKOBOU U



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
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IIOJIHOM ITIOBEPXHOCTHU

N300pakeHne HuimHapa
Ha IJIOCKOCTH. Pa3BépTka
mnHapa. CeueHus

6 UUIUHAPA (TI0CKOCTBIO, https://m.edsoo.ru/S3WI1M1K8N
napasieIbHON Uin
NEePHEHANKYISIPHONU OCH
AJTUHIPA)
Konnyeckas moBepxHOCTb,
o0pa3yronme KOHUIeCKOn
7 MMOBEPXHOCTH, OChb U https://m.edsoo.ru/PSF6Z919X
BEpUIMHA KOHUYECKON
MOBEPXHOCTHU
Konyc: ocHoBanue u
8 BEPIIMHS, O6pa3ymmaf " https://m.edsoo.ru/R8ZSE7C2T
0Cb; IIIOIIaab OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU
Y ceu€HHBIN KOHYC:
9 00pasyIOLKe 1 BLICOTa, https://m.edsoo.ru/NSD8T8T4J
OCHOBaHMA U OOKOBas
MOBEPXHOCTh
N306paxkenue konyca Ha
nnockocty. Pazséprka
10 KoHyca. Cedenis KoHyca https://m.edsoo.ru/I[4D8U2M2W
(Tu1ocKoCThIO,
napasieabHON

OCHOBAHMIO, B



https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
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IJIOCKOCTBIO, IIPOXOIAIIEH
yepe3 BEPUINHY)

11

KoMOunanus ten
BpallleHUs U
MHOTOTPAaHHHUKOB

https://m.eds00.rui/O4E3T6WOD

MHoOrorpaHHuk,
OTHMCaHHBIN OKOJIO CephI;

12 cdepa, BIUCaHHAS B https://m.edsoo.ru/JIKSF8C2A
MHOTOT'PAHHUK WJIH B TEJIO
BpalIeHus
ITonsTue 06 o0BEMeE.
13 OCHOBHBIC CBOMCTBA https://m.eds00.ru/QOWS5V2D4Y
00BEMOB TN
14 O06bEM uIMHIpa, KOHYCa https://m.edsoo.ru/N4K3R2H31
15 OOnEM wapa u nomay https://m.edsoo.ru/N4Z000K3V
cepsl
IToxoOuele Tena B
MIPOCTPAHCTBE.
16 CooTHoweRus MEX 1y https://m.edsoo.ru/H3R3M2NIR
IJIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMu
IMOJIOOHBIX TEII
KoHTponbHas padoTa mo
17 temaMm "Tena Bpamenus" u https://m.edsoo.ru/I71710K5Z
"O6bembI TET"
BekTtop Ha miockocTy U B
18 https://m.edsoo.ru/X9K2X00Q4E

MPOCTPAHCTBE



https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
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19

Ci1oXeH1E U BEIYUTAHUAE
BEKTOPOB

https://m.edsoo.ru/Z3S9D1F7W

20

YMHOKEHHUE BCKTOpPA Ha
qucCiI0

https://m.edso0.rut/B6MICOHEG

21

Pa3noxenue BekTopa no
TpE€M HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuleJenumne1a

https://m.edsoo.ru/J1Z25D574K

22

Pemenne 3amau,
CBSA3aHHBIX C
MPUMEHEHHUEM TTPaBUJT
JICUCTBUI C BEKTOPAMHU

https://m.eds00.ru/Z0J2C1G2L

23

KoopanHaTHO-BEKTOPHBIN
METO/JI IPU PELIEHUN
reOMETPUYECKUX 3a1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpssmoyronbHas cucrema
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4uu B
KOOpAMHATAX

https://m.edsoo.ru/R21.4B1S4Q

25

Yrois Mex1y BEKTOpaMH.
CkansipHO€ MPOU3BEICHUE
BEKTOPOB

https://m.edsoo.ru/Q7R3Q6D9T

26

Brruucnenue YIJIOB MCKAY
MMPAMBIMU U TIJIOCKOCTAMU

https://m.edsoo.ru/N6I1F1V3X

27

KoHnTtponbHas padoTa mo

https://m.edsoo.ru/D2J7V7F7W



https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
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teme "BekTopsl u
KOOPJIMHATEHI B
npocTpaHcTae"”

[ToBTOpenue, 06o0IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

28 OcHoBHBIE QUTYPHI, https://m.edsoo.ru/E7B6D4D6U
(bakThI, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpenue, 0600IIEHNE
Y CHCTEMaTH3alrs 3HaHH.
29 OcHoBHBIE QUTYPHI, https://m.edsoo.ru/O8WIN3WSH
(bakThl, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOopenue, 00o0IIEHNE
30 1 CHCTEMATHSALIA SHATHH. https://m.edsoo.ru/H2HSNOROQ
3aauy JIaHUMETPUU U
METOJIbI UX PEIICHHUS
[ToBTrOpenue, 00o01IEHNE
Y CHCTEMaTH3alrs 3HaHUM.
31 https://m.edsoo.ru/NOT3S8F4A
3aa4uy NJIaHUMETPUH U
METOJIbI UX PEIICHHUS
[ToBTOpEeHME, 0000IIEHNE
U CHCTEeMaTH3alus 3HAaHUH.
32 OcHoBHBIE DUTYPHI, https://m.edsoo.ru/A8C3N2J5C
(axTbl, TEOpEMBI Kypca
CTEpEOMETPUH
33 Htorosast KOHTpoOJIbHAS https://m.edsoo.ru/YOX8ROF9J



https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
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paborta

[ToBTOpEeHME, 0000IIEHNE

34
Y CHUCTEMaTU3alus 3HaHUI

https://m.edso0.u/T6X6ESK 71

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34



https://m.edsoo.ru/T6X6E5K7I

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0mero 00pasoBaHus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBarh NOHATHAMU: TOUKA, MPSAMasi, INIOCKOCTb
75 [IpuMeHsSITh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX IMPH PELICHUH
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHSAMHU: MAPAJUIETBHOCTh W MNEPHEHIUKYISIPHOCTD
' MPSAMBIX U IJIOCKOCTEN
74 KrnaccupunupoBaTe B3aMMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: ABYTPAHHBIN YroJl, TPaHHU JBYI'PAaHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yTIia, TUHEHHBINA YTOJI IBYTPAHHOTO YIJIa, TPayCHAS
Mepa IBYTPaHHOIo yria
16 OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKIIBI M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTrPAHHUKA, TPaBUILHBI MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMujia, Mpu3Mma,
' MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Kyo)
KnaccudumupoBarh  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHHS  JJIA
. Kinaccupukauud  (BBIMYKJIBIE U HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSMBIE ¢  HAKJIOHHBIE TIPHU3MBI,
napauieNenune /bl
79 OnepupoBatb MOHATUSIMU: ceKylas IJIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSCHATh TPUHIUIBI  TOCTPOCHUS  CEYCHHUH  MHOTOIPAHHUKOB,

HCIIOJIb3YA MCTO/J CJICAOB

7.11

CTpOI/ITI) CCUCHUA MHOI'OI'paHHUKOB MCTOJAOM CJICAOB, BbIIIOJHATH
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(BBIHOCHBIC) TUIOCKHE YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:

BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaAXOXJACHUE TEOMETPUYECKUX BEIMYMH MO oOpa3laM
WM ajaropuTMaM, MPUMEHSSI W3BECTHBIE AHAIUTHUYECKUE METOAbl MpU
pELIEHHH CTaHJIAPTHBIX MAaTeMaTHYECKUX 3a/Jad Ha BBIYUCIICHUE
pacCTOSTHUN MEXIYy NBYMsI TOYKaMH, OT TOUKH JO MPSIMOM, OT TOUYKHU J0

IIJIOCKOCTH, MEKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HAXOXIACHUC TCOMETPUICCKUX BCIWYHH 110 06pa311aM
HJIN aJIrOpUTMaM, IMPUMCHSASA HU3BCCTHBLIC AaHAJIUTUYCCKUC MCETOMAbI IIpH
PEIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aad Ha BBIYHUCICHHUEC YTJIOB
MCXKAY CKPCIIHUBAIOMIMMHUCA TIPSAMBIMH, MCKIAY HpHMOﬁ H ITIIIOCKOCTBIO,

MEXKy IUTIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB

7.14

Bbruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, nmupamMua) ¢ IpUMEHEHUEM (OPMYJI, BBIYUCIIATH COOTHOLICHUS
MEXKIY IUIOIIASIMU ITOBEPXHOCTEH, o0BéMamu MO01I00HBIX

MHOT'OT'PaHHUKOB

7.15

OHCpI/IPOBaTB MNOHATUAMHA: CHMMCTpPUSA B IPOCTPAHCTBC, LHCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3BnekaTth, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[TpumensaTh reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a1a4, MPEIIONAralluX HECKOIbKO IIAroB pEIICHMS, €CIU YCIIOBUS

MIPUMEHEHHUS 3a/IaHbl B SBHOU (hopMme

7.18

HpI/IMCH}ITL HpOCTCﬁHIHG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

[IpuBOaUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H

JKU3HU, PACIIO3HABATDH MMPOABJICHUC 3dKOHOB T'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MOTy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peaslbHbIC
CUTyallUM M TPUMEHATh W3YUYEHHBIE TIOHATHS B TpOIECcCEe MOUCKa
pelieHus MaTeMaTHYeCKU chopMyIHpOBaHHON pOOJIEMBI,
MOJICJIUPOBATh PEAIbHBIC CUTYallMH Ha SI3bIKE T€OMETPHUH, UCCIIEeI0BAThH

MMOCTPOCHHBLIC MOJACIIN C HCIIOJIb30BAHHUEM TI'COMCTPUUYCCKHUX MOHATUH H
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TEopeM, arrapara aareOpbl, pemarh MPAaKTUIECKUe 3a/1a9u, CBSI3aHHBIC C

HaXO0XIACHHUEM I'COMCTPUUICCKUX BCIININH

11 KJIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NpoBePsieMOro .
00pa3oBaTeILHOI NPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh NOHITHIMHE: IIWIHHIPHYECKAs TIOBEPXHOCTh, 00pa3yromiue
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromme KOHHMYECKOW TIMOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacno3naBate Tena BpamieHus (MAIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyUEHUS TEJ BpallleHus
6.4 KrnaccudumnupoBars B3anMHOE pacioyiokeHrue chepbl U IITOCKOCTH
OrniepupoBaTh TMOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTAa CETMEHTA, IIapOBOM CJIOM, OCHOBAHHWE IIApPOBOrO CJOs, BHICOTA
IapOBOTO CJIO0SI, IIAPOBOM CEKTOP
6.6 Boruncnare 00BbEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaICHUS,
' FEOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyIT
OnepupoBaTh TOHITHSIMH: MHOTOTPAaHHHWK, BIMCAHHBIM B cdepy H
6.7 OTIMCAHHBIN OKOJIO cephl, cdepa, BMUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpalleHUs
63 BBIYUCIIATE  COOTHOIICHHS MEXIY IUIOMAISIMH  TOBEPXHOCTEH W
' 00BpEMaMHU ITOTOOHBIX TEN
6.9 N3o0paxaTh n3ydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInonHATh  (BBIHOCHBIC) IUIOCKHE YEPTEKHM W3 PUCYHKOB TIPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUs
611 W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa3OBHIBATH HH(DOPMAIHIO O

IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYI Ha
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yepTexax U pUCyHKax

6.12

[TpumeHsTh TEOMETpHUECKUE (DAKTHI JJIsI PELICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIOJIAralluX HECKOJIBKO IIaroB pPEILICHHs, €CIU YCIOBUS

MPUMEHEHUS 3aJIaHbl B IBHOU opMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonsaTs HeﬁCTBHH CJIIOKCHHUA BEKTOPOB, BBIYUTAHHUA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’I)$ICH$ITI>, KakKuMH CBOMCTBaAaMH OHH

o0JazaroT

6.15

[TpuMeHsTh paBUIIO NapasuieienuIe1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbI KOOPIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroa MEXIy BEKTOpPaMH, CKalIpHOEC IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLBL

6.17

Haxoauth cyMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa Ha YHCIIO, YTOJ
MEXy BEKTOPaMH, CKAISIPHOE NIPOU3BEICHUE, PACKIAIbIBATH BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTh YPAaBHCHHCM B I[eKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pewars mpocreiine reOMETpUYECKHE 3aJadyd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METOAa

6.20

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMaTHUYECKHUX OTHOIICHUM M
HaX0XXACHUC I'COMCTPHUYCCKUX BCIMYHUH I10 06pa3uaM WK aJIrTOPpUTMaMm,
IIPUMCHSA HU3BCCTHBIC METOJBI npu pPEeIICHUHU CTaHAAPTHBIX

MaTCMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh NpOCTEHIINE NPOTrPAMMHBIE CpPEICTBA M JIJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a1a1

6.22

IIpuBOoAUTE NMpUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, paCliO3HaABaTh NPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

IIpuMeHATh TOJNy4YEHHBIC 3HAHMWA Ha IPAKTHKE: AaHAIMU3UPOBATH
peanbHbBIE CHUTyalUd U IPUMEHATb U3Y4YCHHBIC IIOHATHUA B IPOLIECCE
MOWCKA pEIICHUS MaTeMaTu4eckun cHopMyIupoBaHHONH MpPOOIEMBI,
MOZECJINPOBATh PEAJIbHBIC CUTyallUd HA SA3BIKE N€OMETPHUH, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJEIN C UCIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHUA U
TeopeM, almnapara ajireOpbl, penarb NPakKTUYECKUE 3a1a4M, CBSI3aHHbIE C

HaXO0KIACHUEM I'COMCTPHUICCKUX BEJINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

ITpoBepsiemMblii 3JIEeMEHT COAePKAHUS

['eomeTpus

7.1

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsatTue 00  aKCMOMAaTHYECKOM  IOCTPOGHUH  CTEPEOMETPHUU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacrnosnoxkeHuWe ~NOpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajieJbHble UM CKpeluBawomuecs mnpsMbele. [lapainenbHoCTh NOPsIMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapaulelIbHbIE TIPsIMBIE B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSMON U TJIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YIOJ MEXKIy TMpPSMBIMH B TPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaijiebHbIe MIOCKOCTH, CBOMCTBA MapajlIebHbBIX
miockoctei. [IpocTteitmme mpocTpaHCTBEHHBIC (DUTYpPHI HA IIOCKOCTH: TETPadp,

Ky6, napaieJICIrIIC [, IOCTPOCHUC CedYeHMN

7.3

[lepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: TEPHNEHAMKYJSAPHBIE IPSIMBIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIBbHBIC U TCPICHAUKYJIAPHBIC K IIJIOCKOCTHU, IPU3HAK
NEPIEHIUKYIJIPHOCTH IPSIMON U TNIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYJIIIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrojl MeXAy MNpSIMONH M IUIOCKOCTBIO,
JBYTPaHHBIA yroJyl, JMHEWHBIH yroa JAByrpaHHOro yria. IlepneHaukymsp
HAKJIOHHBIC: PaCCTOAHHUE OT TOYKHU OO0 INNIOCKOCTH, PACCTOAHHE OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIUs (PUIypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEMH:
IIPU3HAK  TEPIECHIUKYJISAPHOCTH  JBYX  IUIOcKocTte. Teopema o  Tpéx

MNEPNCHAUKYJIISIpax

7.4

[ToHATHE MHOTrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOIPaHHMKA, BBINYKIIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKHU, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, NpsiMas U HAKJIOHHAs NMPU3Mbl, OOKOBas U
MI0JIHAsl TOBEPXHOCTD NMpu3Mbl. [lapannenenunen, npsiMOYToJIbHbIN Napauieaenue

M €ro CBOICTBA. anaMI/ma: n-yroJibHas nmapamMua, rpaiu 1 OCHOBAHUC ITHUPAMHIbI,
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OOKOBasl M IOJIHAs MOBEPXHOCTh MUPAMU/bI, IPABWIbHASA U yCEUEHHAs NMHUpaMHUA.
OneMeHThl TOpuU3Mbl U nOHpaMufbl. [lpaBuibHBIE MHOTOTPaHHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma U IpaBWIbHAS NHpPaAMUAA,
MpaBUJIbHAS TPEYToJibHAS MUPAMUAA U MPAaBHIBHBIN TeTpasrap, Kyo. [IpencraBnenue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus

IMPU3MBbI U ITUPaAMU/JIbI

7.5

CuMmMeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSMO,
TUTOCKOCTH. DJIEMEHTHl CHMMETPUH B MTUPAMHUJIAX, TTapaJUIeTIeHe1aX, TPaBIIbHBIX

MHOI'OI'paHHHUKax

7.6

Brruucienue »71eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriael. [lmomranb
OOKOBOIl TIOBEpXHOCTM U TIOJIHOM TOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOMIAlb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMON npu3Mebl. [1momans 60koBoi
MOBEPXHOCTH W TOBEPXHOCTU MPaBUIBHOM NHPaMHIbI, TeOpeMa O IUIOHIaau

yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM MUPAMUJIBL, TPUIMBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY IJIOLIAASIMU IIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

I_II/IJ'II/IH,Z[pI/IquKaSI MMOBCPXHOCTD, 06pa3y}onme HHHHHHPHHCCKOﬁ MOBCPXHOCTHU, OCh
HHHHHHPHHCCKOﬁ ITOBEPXHOCTH. ]_II/IJ'II/IHI[pZ OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolas 1 och, IUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yIolie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BeplinmHa, oOpasyiouiass U OcCbh,
MJI0Maas OOKOBOM W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yrolue u

BbICOTA, OCHOBAHUA U OoxoBas TIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TMamerTp, TIOMaab TOBEPXHOCTH cdepbl. BzanmHoe

PacCIoJIOKCHHUC C(I)epLI N IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K C(I)epe, miomanb

chepsl

6.4

N3o00paxeHue Te BpalleHus Ha MI0CKOCTH. Pa3BépTka numuHApa U KOHyca

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUA W MHOI'OIpaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIN
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okoJio chepsl, chepa, BIMcaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BPAICHUS

[Tonsitme 00 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME

6.6 NpSAMOYTOJBHOTO Tapajuienenunena U ciaeactsuss u3 He€. OOBEM IMIUHIpA,
KoHyca. O0bEM 1apa u miomaab chepsl
6.7 [TonoGuble Tenma B mpocTpaHcTBe. COOTHOMIGHHS — MEXAY  IUIOIMIASIMH
' MOBEpXHOCTEH, 00bEMaMU OJOOHBIX TeJ
6.8 Ceuenuss nmiaMHApa (MapauieIbHO U MEPHEHIUKYJISPHO OCH), CEUYEHHUS KOHyca
' (mapasuieabHOE OCHOBAHUIO U IIPOXOJAIIEe Yepe3 BEpUIMHY ), CEUCHMs L1apa
Bektop Ha miockoctd U B IpocTpaHcTBe. CJIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO€EHHE BEKTOpa Ha 4ucio. Pa3iokeHne BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
' BektopaM. IlpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPaBUIl ACUCTBUI C BEKTOPaMU
[IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsel BeKTOpa.
6.10 IIpocreiimme 3amauu B KOOpAMHATax. YTosu Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY INPAMBIMH H IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUH F€OMETPUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMSI K NMPEAMETHBIM Pe3yJibTaTaM OCBOEHUS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
TpeOoBaHusl o0pa3oBaHusi

Bnagenue merogamMu J0Ka3aTeNbCTB, ajlrOpUTMaMu pelIeHHs 3ajady;
yMeHue (GopMysIupoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/EICHNUE,
aKCUOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, IOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJb30BaTh METOJ, MAaTeMaTU4EeCKOW HWHAYKLNU;
IIPOBOAMTH  JIOKA3aTeJIbHbIE PACCYXACHHUS TMpPU pPEIIEHUH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUH; yMEHHE
ONEepUpPOBATh MOHATUSAMU: MHOXECTBO, MOJMHOXECTBO, OINEpally Haj
MHOKECTBaMHU; YMEHHME MHCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs PeajbHbIX MPOLECCOB U SIBICHUN U MPU PELICHUH
3ajja4, B TOM 4YHCIE M3 JPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
OIepupoOBaTh MOHATUIMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/1aBaTh M OIUCHIBaTh Ipadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BaTh rpadbl MpU PEeLIEHUH 3a1a4

YMmenune OICpHUPOBATH MOHATHUAMH: HATypaJlbHOC 4YHCJIO, LCJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITIOKa3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHD
C paluOHaJIbHBIM I1OKa3aTrciieMm, CTCIICHDb C JIEHCTBUTEIIFHEIM
IIOKa3aTcJIeM, norapn(bM quciia, CHHYC, KOCHUHYC Hn  TaAHI'CHC
MMPOU3BOJIBHOI'O 4YHCJa, OCTATOK II0 MOAYJII0, paluOHAJIBHOC 4YHCIIO,
HppaliOHAJIbHOC quciio, MHOXCCTBaA HaTypaJlbHBbIX, OCIbIX,
palrOHaJIbHBIX, JIEHCTBUTEIIHLHBIX YHUCCII, YMCHHUEC  HUCIIOJB30BaTh
IMPpU3HAKKU OCIUMOCTH, HauMEHBIIHNH 06H_II/II71 ACIUTCIIb 1 HAaMMCHBIICC
06mee KpaTHOE, aJIrTOPUTM EBknuma Ipu pCHICHUMN 3a/]a4; 3HAKOMCTBO C
Ppa3 INYHbIMHU IIO3MIITMOHHBIMU CUCTEMAaMH CUMCJICHUA, YMCHHC
BBIIIOJIHATh BBIUMCIICHHUE 3HAUCHUM M Hp€06paSOBaHI/I$I BBIpa)KeHI/Iﬁ Cco

CTeNeHsIMH M JorapudpmMamu, mpeodpa3oBaHUs IPOOHO-PAIIMOHANBHBIX
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BBIPQKEHUI; YyMEHHE OIEpUPOBATh MOHATUSAMU: I10CIIEI0BATENBHOCTD,
apupmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEeYHO yObIBaroIass TeoOMETpUYecKass MPOrpeccHs; yMEHHE
3aJjaBaTh MOCJIEA0BATEILHOCTH, B TOM YUCIIE C TOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJIb M aPTYMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX 4Mcen (TeoMeTpuyeckas,
TPUIOHOMETpUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apuMeTHUecKue NEHCTBUS C KOMIUIEKCHBIMU YHCJIaMH; TPUBOJIUTH
OpUMEpbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHAMM: MaTpuma 2x2 u  3X3, ompenenuTenb MaTpULbI,

T€OMETPUYECKHI CMBICIT OTIPEAETUTENS

YMeHne onepupoBaTh MOHATHAMU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
noKa3aTeJbHbIe, CTENEeHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMbl; yMEHHE ONEpUpPOBATH
MOHSATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUH M HEPaBEHCTB, PaBHOCHIbHOCTb
YpPaBHEHMH, HEpPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbI C TMOMOINBIO Pa3IMYHBIX NPUEMOB; pelIaTh
YPaBHEHHs, HEPABEHCTBA M CHCTEMBbl C IApaMeTpOM; IPHUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JUISl PEUICHHs] MaTeMaTUYEeCKUX

3aaa4 1 3a/1a4 U3 pas3JIMYHbIX obnacreit HAayKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (PYHKIUH,
NePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (YHKIMH, HauOoJblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIMM Ha IPOMEKYTKE, HETIpephIBHAS (DYHKITHS, aCHMOTOTHI rpaduka
¢dbyHKUMY, TepBas ¥ BTOpas MPOU3BOJHAS (YHKLNHU, T€OMETPUUYECKHN U
¢Gu3nyecKuil CMBICI TPOU3BOAHOM, IEepBOOOpa3Hasi, OINpeaAeIEHHbIN
MHTErpaj; yMEHHME HaXOIUThb ACUMOTOTHI Ipaduka (YHKLUHU; YMEHHE
BBIUHCIATh HPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMIO3UIIUN (YHKLUH, HaXOJUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMM; YMEHHME HAXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKLHNI;
YMEHHE HCMOJIb30BaTh MPOU3BOAHYIO MAJIs HUCCIEAO0BaHUS (YHKUUH,

HAXOIUTh HAWOOJbIIME W HAWMEHBbIIWE 3HAYCHUS (YHKIHA; CTPOUTH
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rpad¥Ky MHOTOYJICHOB C HCIIOJIb30BAHHEM amrapaTa MaTeMaTHYeCKOTrO
aHajgu3a; MPUMEHITh NPOU3BOJHYIO JJIs HAXOXICHUS HAMIYYIIETO
pelieHus B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-d)KOHOMUYECKUX U
bU3MYeCcKUX 3a7avyax; HaXOAUTh IUIOMAAN U O0BEMBI GUTY C MTOMOIIBIO
WHTErpajia; NPUBOJUTH MPUMEPHl MATEMATUUYECKOIO MOJEIUPOBAHUS C

noMouIbio AudepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHSAMU: Tpaduk GyHKOHH, OOpaTHas
GyHKUMS, KOMIO3UIMS (YHKUWH, JTUHEHHas (yHKIHS, KBaJIpaTU4Has
byHKIHS, panroHanIbHas byHKIHS, CTEeTeHHAas byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMKM, TIOKa3aTenbHas | Jorapudmudeckas GYHKIHH, YMEHHE
CTpOUTh TpadUKu H3YYCHHBIX (YHKIMHA, BBIIOJIHATH MPEOOpa3OBaHUS
rpadukoB GyHKIHMA, UCTIOIB30BaTh TPaPUKU IJIs1 H3yYCHHSI TTPOIIECCOB U
3aBUCUMOCTEH, MpU pelIeHUH 3a7ad U3 JAPYTruX Y4eOHBIX MPEIMETOB M
3a7a4 M3 peaibHOW JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMU; HCIOJIb30BaTh CBOHCTBA M Tpaduku QyHKIUNA Ui
peleHus ypaBHEHHIA, HEPABEHCTB U 3a/1a4 ¢ TapamMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOM TIJIOCKOCTM MHOXECTBAa pEIIEHUH ypaBHEHU,

HEPABCHCTB U UX CUCTEM

VYMeHue pemiaTb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIIE Ha
NPOLIEHTHI, JOJM U YacCTH, HA JBWXEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4y U3 00JIaCTH YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, MCCIEIOBATH IOJyYEHHOE DPELICHUE H
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJbTaTOB; yYMEHHE MOETUpPOBaTh
peanbHbIe CUTyallMM Ha $3bIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKCHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BAHHMEM alapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIN pe3yabTar

VYMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTHieckoe, MeuaHa,
HauOoNblllee W  HauMEHbIIEe 3HA4YCHWs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIIOBOIO Habopa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HH(GOPMAIMIO, TPEACTABICHHYI0 B Taliumax, Ha

quarpammax, rpadukax, OTpaskarollyo CBOMCTBA peallbHbIX MPOLIECCOB U
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SIBJICHUI; TIPEJICTABIIATH HH(POPMAILIHUIO C TIOMOIIBIO TAOJHII M IUArpamMM;
UCCIIEI0BAaTh CTATUCTUYECKUE aHHBIC, B TOM YHCJIE C NPHUMEHEHHEM
rpadMuecKuX  METOJOB W  DJIEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIE0BAaTh COBMECTHBIC HAOMIOACHHS C IOMOIIBIO JUarpaMm

paccenBaHys U JINHEWHOU perpeccuu

YMeHue onepupoBaTh IOHATUSMHU: CIy4allHbIM OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHHEM TIpaUUeCKUX METO/]0B; HPUMEHSThH
(GOopMyJBl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hOpMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepnymnu, komOuHaTOpHBIE QaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUAMM: Cly4ailHass BEJIWYMHA, PpacCIpeNeieHUe BEPOSTHOCTEM,
MaTEMaTHYECKOE OKHUJAHHUE, IUCHEPCHSA M CTAaHJAPTHOEC OTKIOHCHHE
Cly4ailHOW BeJIMYMHBI, (QYHKIMM paclpeleleHuss U  IUIOTHOCTH
PaBHOMEPHOI0, TIIOKA3aTEIIbHOTO W HOPMAJIbHOTO  PAaCHpPEIEICHU;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacCHpeleNIeHud Juis
pellleHnss 3aJa4y; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METOABI BBHIOOPOUYHBIX HCCIEOBAHUI; yMEHHE TPHUBOJAUTH IPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIbIIMX 4YHMCEN B NPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETAHHE, TIEPECTAHOBKA,
YHUCJIO COYETaHUH, YHCIO MepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHU Ul PELIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peasbHbIX COOBITHI; COCTaBJIISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPECTUPOBATDH HOqueHHLIﬁ pe3yibTaTt

VYMeHue onepupoBaTh IMOHATHUSMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, Jyd, BEJIUYMHA YyIJa, IJIOCKUH Yrodi,
JBYTPaHHBIA YTroJ, TPEXTPAHHBIM yrosl, CKpeLIMBArOIUecs MpsMbIE,
NapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroin
MEXIY HPSAMBIMH, YIOJd MEXIy MpsIMOH M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSMBIMH, PACCTOSIHUE MEXY MJIOCKOCTSIMU; YMEHHUE UCIIOIb30BATh MPH
pelIeHnn 3a1a4 U3y4deHHblEe (PAKThl U TEOPEMBbI IUIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXAlOIEro MHUpa; CTPOUTH

MAaTeMaTUYCCKUE MOACIU C IIOMOIIBIO TCOMCTPHUYCCKUX MOHATUH U
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BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh MOHATHUSAMHU: IUIOUIaAb (GUTYphl, 00BEM (GUTYDHI,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuresa, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleHUs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTU NHPaMH[bI, TPU3MBI, KOHycCa, HWIMHApa, 00BEM KyOa,
IPSMOYTOJIBHOTO Tapaieenunea, MTUPaMUIbI, MPHU3MBL, IMIHHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUsI KOHycCa U IMIMHJpA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs cdeppl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CeueHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHI M TOBEPXHOCTH
BpAILEHH, UX CEUYCHUS, B TOM YHUCIIE C IIOMOUIbIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE IPUMEHATh CBOMCTBA reOMETPHYECKUX (PUTYp, CAMOCTOSTEIHHO
(bopMyIMpOBATEH OINpPECIICHUS] U3Yy4aeMbIX (UTyp, BBIABUIaTh THIIOTE3bI
0 CBOMCTBaxX M NMpH3HAKaX reOMETPUYECKUX (UTYpP, OOOCHOBBIBATH WIIH
OnpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccudukauuioo Quryp mo
Pa3NUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOIUMBIE IOMOJHHUTEIBHEIC

MOCTPOEHUS

11

YMeHue omnepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
NapaJuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00US, MOAOOHBIE GUTYPBI;, yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIE B IPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh T'€OMETPHUECKHE OTHOIICHUS
IpH PEIICHWH 3a7a4;, HaXOIUTh TEOMETPUYCCKUE BEIMYMHBI (JITHMHA,
yToi, TIomangb, o0BEM) TpH pElIeHHH 3aJad4 U3 JPYTUX Y4eOHBIX
MPEIMETOB M U3 PEATBbHOMN KH3HHU; YMEHUE BBIUYUCIISITH TEOMETPHUICCKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMAab, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBIC (POPMYJIBI M METOMABI, B TOM YHCIE: ITUIOIIAIb
TIOBEPXHOCTU MUPAMHUIBI, TIPU3MbI, KOHYCA, IIWIMHAPA, IUIOMaab chepsr;
00BEM Ky0Oa, MPSMOYTOJIBHOTO MapaljiesieluIeia, MUPaMHUIbl, MPU3MBI,
IWIMHIPA, KOHycCa, Ilapa; YMEHHE HaXOIUTh OTHOIICHHE OO0BEMOB

oJI00HBIX pUryp

12

YMmenue ONCpHUPOBAThH NOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPpAWHAT,

BCKTOp, KOOPpAUMHATBI TOYKH, KOOPAWHATHBI BCKTOPA, CyMMa BCKTOPOB,
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NPOM3BEJICHUE BEKTOpa Ha YHCIO, Pa3JIOKECHUE BEKTOpa MO Oasucy,
CKaISIpPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHBIfI MECTOL
JUI  peIIeHHWsl TEOMETPUYECKMX 3ajad W 3agad JpyruxX y4eOHbIX

MPEIMETOB

13

YMenue BbIOMpaTh MOIXOMSIIMN METOX [UId pelieHHs 3a/1adH;
IIOHMMAHHE 3HAYMMOCTH MAaTEMaTUKA B HW3YYCHMHM NPHUPOIHBIX H
OOIIECTBEHHBIX IPOLECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, YMEHHE IPUBOAMTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUHM POCCUHCKOM H  MHUPOBOU

MaTeMaTUYECKON HAyKHU
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INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon

1 Yucna u BBIYUCIECHUS

1.1 HatypanbHblie u nienble yncia. [Ipu3Haky AeIMMOCTH HEbIX YUCET

1o Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIECHTHI,
' OeCKOHEUYHBIE MIEPUOINUECKHE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cTerneHu. [[efcTBus ¢ apudMeTHIeCKUMU
. KOPHSIMM HaTypajibHON CTENEHU

14 Crenens ¢ nensmM nokaszatesneM. CTeneHs ¢ palnoHaAIbHBIM MoKa3aTeneM. CBoMCTBa
' CTENEHN

s CuHyCc, KOCHMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTndHbie U HaTypadbHbIC JOrapru(MbI

JHeiictButensHpie  uucia. ApudMeTHdyeckue omepanuu ¢ JAeWCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHbIEe BBIYUCIIECHUS, IPAaBUIa OKPYIJICHUS, IPUKKUKA U OLICHKA
pe3yibTaTa BBIYUCICHUN

1.8 [IpeobOpazoBanHue BhIpaKEHUN

1.9 KommekcHsle uncna
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 [{enble 1 TpOOHO-pallMOHANbHBIE YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHUS

24 [Toxa3zaTenpHbIE U JOTapUPMUUECKUE YPABHEHUS

2.5 Lenblie u 1poOHO-parIOHAIbHBIE HEPABEHCTBA

2.6 HppauronaibHbpie HEPaBEHCTBA

2.7 [Toka3zarenbHble U TOrapupMUIEcKre HEPaBEHCTBA

2.8 TpuroHomeTpruueckue HEPaBEHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
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2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctemMsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl
3 @yHKIUN U TpapUKU
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢Gynkumu. B3anmHO oOpaTHBIE
' ¢byukun. YétHple u Heu€THbIe QyHKIMU. [leproanueckue GyHkunm
OOnactp ompesnereHUss W MHOXECTBO 3HaueHW Qynkuuu. Hymm ¢yHkmmm.
35 [TpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumyMbl ¥ MHHUMYMBI (GyHKIuA. Hawmbonbliee w HauMeHbIIee 3HAYCHHE
(GYHKLIHU HAa IPOMEKYTKE
13 CrenenHass (QyHKUMSA C HAaTypaJbHbIM W IeJbIM Moka3areneM. E€ cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpa)uK KOpHS /1-01 CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenbHas u norapudmudeckas QyHKIHH, UX CBOUCTBA U IpapuKu
36 Touku paspbiBa. AcuMnTorel TpapukoB ¢yHkuuid. CBolicTBa  (QyHKIMIA,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUSI TOCJIEIOBATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Hayayia maTemaTHuecKoro anajimsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHHA
[IpuMeHeHne NPOU3BOAHOM K MCCIENOBAaHMIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOosbIIero ¥ HauMEHBIIET0 3HaYeHUs! (PYHKIHMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOecTBO, Onepanu HaJl MHOXKecTBaMuU. [{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuxka
7 I'eomerpus




50

7.1 @urypsl Ha IOCKOCTH

7.2 [IpsiMbl€ U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tena v MOBEPXHOCTH BpaILEHUS

7.5 KoopanHatsl u BEKTOPHI




51

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



