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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaroruxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe denepanbHOro rocyaap-
CTBEHHOT'O 00pa30BaTeIbHOrO CTaHJAApTa CPEAHETo OOIIero oOpa3oBaHMs, C yué-
TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MAaTEMaTHIECKOMY
00pa30BaHUIO, U TPAIULIUNA POCCUIMCKOTO OOpa3zoBaHus. Peanuzanus mporpamMmsl
o0ecIeuynBaeT OBJIAJICHNE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIONIMMUA OCHOBY
JUTSL CAaMOPa3BUTHSI U HETIPEPHIBHOTO 00pa30BaHMSI, 1IEJIOCTHOCTh OOIIEKYJIbTYPHO-
ro, IMYHOCTHOTO Y MO3HABATEIBHOTO PA3BUTHS JTUYHOCTH O0yYAOITUXCHI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpHH Ha YPOBHE CPEIHEr0 001ero oopaso-
BaHUsl OOYCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U NPEAMET-
HBIX pe3yJbTaTOB OOyUEHHs I€OMETPUM B HAIPaBICHUU JUYHOCTHOTO Pa3BUTHUS
oOyuarouxcs, GopMUpoOBaHus PyHKIIMOHAIBHON MaTeMaTHYeCKONH IPaMOTHOCTH,
W3YYCHUS JIPYTUX Y4eOHBIX TUCHHUIUTMH. PazButre y oOydaromuxcsi MpaBUIbHBIX
IPEJICTaBICHUNA O CYIIHOCTH M NPOHUCXOKIECHUH T€OMETPUUYECKUX aOCTpaKLIUH,
COOTHOUIEHUH PEAJIbHOTO U MJI€aJIbHOTO, XapaKTepe OTPaKEHUs MaTEMaTHUECKON
HAYKOM SIBIICHUH U TIPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPHUH B CHCTEME HayK
¥ POJIM MaTeMaTHYEeCKOTO MOJEITHPOBAHUS B HAYYHOM IO3HAHWU U B TPAKTHKE
criocoOCTBYeT (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, & TAKKE Ka-
YECTB MBIILJICHUS, HEOOXOAUMBIX AJIs aAaNTally B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oO1ero o0pa3zoBaHus, TaK Kak 00€CIeUnBAET BOZMOXHOCTbh U3YUEHUSI KaK JUCIH-
TUTMH €CTECTBEHHO-HAYYHOU HAMPABJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (popMHUpyeMOe MPU U3yUYeHUU OO0ydarolUMUCs Mo-
HSATUIHBIX OCHOB F'€OMETPHUH U MOCTPOCHUH LIETIOUKH JIOTMUECKUX YTBEPKACHUN B
X0/ PELICHUs] TEOMETPUUYECKUX 3a/1a4, YMEHHUE BbIIBUTaTh U ONpPOBEpPrarh rumio-
T€3bl HEMOCPEACTBEHHO HWCIONB3YIOTCS TPH PEIIeHWH 3aJad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COIMalbHOro ObITHA, (opMa OTpa-
KEHHS OKPY’KAIOIIEro MUPA, YCIOBUE YCHENIHOTO TO3HAHMS W aKTUBHOTO TIPE00-
paszoBaHus jAeiicTBUTENbHOCTH. OmepupoBaHrEe TPOCTPAHCTBEHHBIMH OOpazaMu
O00BbEeIUHAET pa3Hble BUABI yUeOHON U TPYJOBOU NEATEIBHOCTH, SIBISIETCS OJHUM
U3 NMpo(eccCHOHANIbHO BaKHBIX KayeCTB, MOTOMY aKTyaslbHa 3ajaadya (GopMUpoBa-
HUS Yy 00ydaromuxcsi MPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBUIHOCTH 00pa3-



HOTO MBIIUIEHUS! — CYLIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTHUECKOMN
JESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 0OydeHHs — 00IIe00pa3oBaTe/ibHOEC W OOIIECKYJbTYPHOE pPa3BUTHE O0Y-
Yaroumxcsl yepe3 o0ecredyeHue BO3MOKHOCTH MPUOOPETEHUS] U MCIOJIb30BaHUS
CHUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUN U JEHCTBHM, CEU(PUUHBIX F€OMET-
pPHH, BO3MOXHOCTH YCIICITHOTO MPOJIOJDKEHUS 00pa30BaHUs MO CIEHUATBHOCTSIM,
HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIB30BAHHEM T'€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE MpeAHa3HayeHa ajisi 00y-
YarOU[UXCsl CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyJAHEHUN Ha
YpOBHE OCHOBHOTO 0011ero oopasoBanusi. Takum oOpa3om, oOydarommecs Ha Oa-
30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MaTEMaTHUECKUE YMEHHsI, CBSI3aHHBIE CO
cHelM(PUKON reOMETpUU U HEOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3TOro, oHn UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHUIO Oojiee r1yboKo, ec-
J¥ B JaibHEHIIEM BOSHUKHET HEOOXOIMMOCTh B T€OMETPUUECKUX 3HAHUSIX B MPO-
(dhecCUOHAIBHOU JIeSITeIbHOCTH.

JlocTrxeHHne e OCBOSHUSI IPOrpaMMbl 00ECTICUNBACTCS PEIICHUEM COOT-
BETCTBYIOIIUX 3a7ad. [IpuoputeTHpIMU 3aa4aMu OCBOEHUSI Kypca «I'eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUN KaK YaCTH MHUPOBOU KyJbTY-

PBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe NpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMHCHIBATH
Y U3y4aTh pa3HbIe SABJICHUS OKPYKAIOIIEro MUPA;

o (opMupoBaHHE YMEHHS pacro3HaBaTh HA YEpTEX,axX, MOJEISIX U B peajb-
HOM MHpPE MHOTOTPAaHHUKHU U Tella BPaIlCHUS;

e OBJIaJICHUE METOJIaMHU PEILCHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU TMOHSATUSMHU O MHOTO-
TpaHHUKAX M TeJlaX BpallleHUsI U UX OCHOBHBIMH CBOHCTBaMU;

e OBJIAJICHUE AITOPUTMAMH PELICHHUS] OCHOBHBIX THIOB 3aaad; (popmupoBa-
HUE YMEHMsSI IPOBOJIUTH HECIIOKHBIE 10KAa3aTEIbHbIE PACCYKICHUS B X0JI1€
pellIeHus] CTEPEOMETPUUECKUX 3a/lad U 33/1a4 C MPAKTUYECKUM COfeprka-
HUEM;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPUECKHX CIOCOOHOCTEW O0yyaromux-
Csl, TIO3HABATEIILHON AaKTHUBHOCTH, MCCIICOBATEIIHCKUX yYMEHUH, KPUTHUY-
HOCTH MBIIIICHHUS;

e (opmupoBanue ¢GyHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMET-

pUM: YMEHHE PacIO3HABATh MPOSIBICHUS T€OMETPUUECKUX TOHATUH, 00b-



€KTOB M 3aKOHOMEPHOCTEHW B PEAJbHBIX JKMU3HEHHBIX CUTyalUsX U IIPHU
U3YYEHUU APYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN U 3a-
KOHOMEpHOCTEH, (OpMYyIUpPOBaTh MX Ha SI3bIKE T€OMETPHUH M CO3/1aBaTh
reOMETPUYECKHE MOJECIIN, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUI ama-
paT Uil pelIeHHs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, NHTEPIPETUPOBATH
Y OLICHUBATh NOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HAa4yaJle €r0 U3y4EHHUs 3a]a4, PEIIacMbIX Ha YPOBHE HHTYUTUBHO-
ro NO3HAaHMsI, U ONpeAeNEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMY-
JUPYET NMPOTEKaHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY U3Y-
YEHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almxcs B Kypce CTepeOMETpUN MPOBOAUTCS 3a CUET PELICHMS 3aJ1ad Ha co3/a-
HUE MPOCTPAHCTBEHHBIX 00pPA30B U 3a/lay Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue obpaza MPOBOAUTCS C ONOPOM Ha HAIJIATHOCTb, & ONEPUPO-
BaHUE 00pa3oM — B YCIIOBUSIX OTBJICYEHHS OT HAIJIITHOCTHU, MBICIIEHHOTO U3MEHe-
HUS €70 UCXOTHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsmMblie U IIIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpezienaeTcs He TOJbKO M0 COAepXKaTelbHbIM JIMHUSAM, HO U 110 ToAaM 00yde-
HUS Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHUS paboueill mporpaMMbl, paclpeAeaEéHHbIM 0 ToaM 00y4YeHHUsI, CTPYKTY-
PUPOBAHO TaKUM 00pa30M, YTOOBI OBJIA/IEHUE TEOMETPUUECKUMU MOHITUIMU U Ha-
BBIKAMH OCYUIECTBJISUIOCH MOCIEAOBATENbHO U MOCTYNATENbHO, C COOJIOJEHUEM
MPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIMCH B OOUIYIO CHC-
TEMY T€OMETPUYECKUX NPEICTABICHUN 00yJarouuXxcs, paciupss u yrayonss eé,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpur. Touka, npsiMasi, IIOCKOCTh, TPOCTPAHCT-
BO. [loHsATHE 00 aKCHMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacrosokeHrue MpsMbIX B MPOCTPAHCTBE: MEpeceKarolmuecs, na-
pajuieNibHbIe U CKpeIMBaroIuecs: npsamelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh
TPEX MPAMBIX; NAPATUICIBHOCTh NMPSAMOW U MNIOCKOCTH. YTJbl C COHANIPABIECHHBIMU
CTOpPOHAMH; YTOJI MEXIYy MPSAMBIMH B MpOCTpaHCTBE. llapamienbHOCTh IMIIOCKO-
CTEW: TMapaJUIeNIbHbIE IJIOCKOCTH; CBOMCTBA MapajuIeNbHBIX ILIOCKOCTen. IIpo-
CTeHIIe MPOCTPAaHCTBEHHbIE (DUTYyphl HA IUIOCKOCTHU: TE€Tpa’rAp, KyO, mapasiene-
ITUAIEN; IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajUieIbHble U NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPICHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTH, T€OpeMa O MpsIMOM MepreH IH-
KYJISIPHOM IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKY IPSIMOM U MIIOCKOCTHIO;
JBYTPAaHHBII YIroJI, JUHEHHBIA Yroa JIBYrpaHHOro yria. IleprneHaukynsp U Ha-
KJIOHHBIE: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSMOU 10 IJIOC-
KOCTH, MPOEKIUs (PUTYPHI HA TNIOCKOCTh. [lepneHuKyIapHOCTh TIOCKOCTEN: MpH-
3HAK NEPIECHANKYISPHOCTH ABYX IJIOCKOCTEM. TeopeMa 0 TpEX MeprneHauKyJIsapax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHasl MOBEPXHOCTh npu3Mbl. [lapannenenunesn, NpsSAMOYTOJIbHBIA Mapaiieaenu-
nea U ero cpoiictBa. [lupamuaa: N-yroiapHas nmupamMuja, rpaHd U OCHOBAHUE IH-
pamMubl; OOKOBasi M TMOJHAs TOBEPXHOCTh MUPAMUBI, MMPAaBUIIbHAS U yCEUEHHAs
nupaMmuia. DJIEMEHThI MPU3Mbl U TtupamMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: T10-
HATHE TPAaBUWJIBHOTO MHOTOTPAHHUKA; MPaBUJIbHAS ITPU3Ma U MpaBUIbHAs TUPaAMHU-
Ja; TpaBWIbHAs TPEYroJibHAas THUpaMUJa W TPaBUIBHBIA TeTpadnp; KyoO.
[IpencraBienrie O TMPaBWIbHBIX MHOIOTPAHHHMKAX: OKTadJlp, JMAOJCKa’Ap U
nukocadip. CedeHust IpU3Mbl U MUPAMHUIBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUaX, Mapajijieienurenax, mpaBuib-
HBIX MHOTOTpaHHUKAaX.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIIOIMATh
OCHOBaHMI, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Msl. [lnomans 0oko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHON MUPAMUIBI, TEOPEMA O IJIOIIAIN
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TomoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHA T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas TOBEPXHOCTh, 00pa3yrolue UUIUHAPUYECKON MOBEPXHO-
CTH, OChb UWJIMHAPUYECKOW MOBEpXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MoO-
BEPXHOCTb, 00pa3yrolas U OCh; IO OOKOBOW U MOJHON MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpILIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHUE U BeplUIMHA, 00pa3yroas
1 OCh; TUIONIA b OOKOBOW M MOJIHOM IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yto-
M€ U BBICOTA; OCHOBAHMS M OOKOBasl IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, TMaMeTp; IIoMaas MOBEpXHOCTH cheprl. B3a-
UMHOE pacroyioxeHue chepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
101 ChEpHI.

N306paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunauu ten BpallleHHs] 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBIN 0KOJI0 cepsl; chepa, BNUCaHHAS B MHOTOTPAHHMK, WM TEJIO BPALEHUSI.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJIBHOTO Mapajuieienuiiena u cieAcTBus u3 He€. O0BEM HUIUHIpPA, KOHY-
ca. O6BEM mapa u miomaas chepsl.

[TonoGHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOIIAISIMU I0-
BEpXHOCTEN, 00bEMAaMHK MOJOOHBIX TEI.

Ceuenus mumHIpa (MapajIebHO U TIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapaJjujiesibHoOe OCHOBAHUIO U MTPOXOISIIEE Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, CBSI3aHHBIX C MPUMEHE-
HUEM MPaBUJI JEUCTBUM C BeKTOpamu. [IpsmoyronbHas cucrema KOOpJAWHAT B IPO-
ctpancTBe. KoopauHatel BekTopa. [IpocTeiimme 3anaun B KOOpAMHATAX. YTOJI Me-
K1y BekTopamu. CKansipHOE NPOU3BEACHUE BEKTOPOB. BhIuncieHre yriioB Mexay
OpSIMBIMA M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOJA MPH PEIICHUH TeO-
METPUYECKHUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpamMMbl yueOHOro mpeamera «Ma-
TEMAaTUKA» XapaKTEpU3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIECTBA, MPEACTABICHUEM O MaTeMaTH-
YECKUX OCHOBaX (PYHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYD, SBJICHHM, TIPOILEIYP
IpaXKJaHCKOT0 oOIIecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHHUSI, 3TUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MpPAKTHUYE-
CKHM NPUMEHEHHEM JOCTWKEHUN HAYyKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JIUYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OyayIIEro.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PCIICHHH, PacCyXJICHHH; BOCIIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MAaTEeMAaTUYECKUE 3HAHUSI B UHTE-
pecax 30poBOTO U 0e30macHOTO o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3/I0POBBIO (3I0POBOE NMHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT-
JbIXa, peryjsipHasl (pu3nyeckas: aKTUBHOCTb); (DPU3UYECKOTO COBEPILIEHCTBOBAHMS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznu4HbBIM cepam IpodecCHOHATBFHON ACSITEIBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM W e€ MNpUIIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BHIOOp Oyayien
npodeccur U peaanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC IIaHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO HA TPO-



TSYKEHUU BCEU )KM3HM; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MTPaKTHYe-
CKHX 3aJ]a4 MaTEMaTU4ECKO HAIIPaBIE€HHOCTH.

IKo0JIOrH4YecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUS CO-
IUATBHO-D)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSHUE MPUPOJHOM M COLMAIBLHOMU
Cpe/bl, OCOZHAHUEM TJI00ATBHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM; OpUEHTa-
IMel Ha MPUMEHECHNE MaTEeMaTHIEeCKUX 3HAHUHN VIS PEIICHUS 3a7a4 B 00J1aCTH OK-
pyXawuen cpeibl, INIAHUPOBAHUS MMOCTYNKOB M OLEHKA MX BO3MOKHBIX IOCIEI-
CTBUU JIJIs1 OKPYKAIOIIEH CPEIBI.

I{leHHOCTH HAYYHOI0 NTO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTh4e-
CKOM HayKH Kak c(epbl YeJIOBEUECKON ACATEILHOCTH, ATAIIOB €€ pa3BUTHS U 3HA-
YUMOCTH JJIsl Pa3BUTUS ITUBUJIM3AIMN; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKU U MaTe-
MaTUYECKOMN KyJIbTYPOH KaK CPEJCTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTB-
JSITh MIPOEKTHYIO U UCCIIEIOBATENIBCKYIO JEATEIbHOCTh UHANBUYAIbHO U B TPYI-
Iie.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO IMpeaMeTa
«Maremartrka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HABAM E/lb-
HbIMU OelicmBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OUCMBUSIMU, YHUBED-
CATIbHBLIMU Pe2YIIMUBHBIMU OeUCMBUSIMU.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom hopmupo-
8anue 6A308bIX KOZHUMUBHBIX NPOYECCco8 00yuaroumuxcs (0ceoeHue mMemooos no-
3HAHUSL OKPYAHCAIOWe20 MUPA,; NPUMEHeHUe JI0SULECKUX, UCCIe008ameNbCKUX one-
payuil, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBISBIIATh U XapaKTCPHU30BaTh CYIICCTBEHHBIC IMPU3HAKA MaTEMaTUYCCKUX
00BEKTOB, MIOHATHIA, OTHOIICHHA MKy MOHATUIMH; (POPMYIUPOBATh OII-
peneneHus TOHATHI; YCTaHABIMBATh CYNISCTBEHHBIA MPH3HAK KJIACCU(U-
Kalliy, OCHOBAHUS /I 00O0OIICHUS B CPAaBHEHUS, KPUTEPUHU TIPOBOIMMOIO
aHaJIM3a;

e BOCHPHUHHUMATh, (HOPMYJIMPOBATh M TPEOOPa30BBIBATH CYXKJICHUS: YTBEp-
JTUTEIbHBIC U OTPHUIIATEIIbHBIC, SAMHHYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

e BBISBJISATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOPE-
yps B paKTax, JaHHBIX, HAOMIOJCHUAX M YTBEPXKICHUSX; MPEAarath Kpu-
TEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;



e JIeJaTh BBIBOJBI C MCIIOJH30BAaHUEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHUH 10 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSTEIBHO JI0KAa3aTENbCTBA MATEMATHUYECKUX YTBEPKIEC-
HUN (TIpsSIMbIE U OT MPOTUBHOIO), BBHICTPaMBATh ApryMEHTAIIUIO, MPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbIOMpaTh croco0 perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pEIICHUS, BBHIOMPATh Haubosee MOAXOIAIINN C Y4ETOM camo-
CTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], PUKCUPYIOIIUE TPOTHBOpEUHE, MpodiemMy, yc-
TaHaBJIMBaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPO-
BaTh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENHHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEI0BA-
HUE IO YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBbEKTa, SIBJIE-
HUSI, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHMUSI-
MU, NPOLIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IIPOIlECCa, a TAKXKE BBIJIBUTATh
MPENATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunpopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh MHPOPMALUIO M3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJIU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U (DOPM TIpe/ICTaBIICHHS;

e CTPYKTYypUpOBaTh WH(GOPMAIIMIO, TIPEJCTABIATh €€ B PA3NUYHBIX PopMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIEHUBATHh HAAEKHOCTH MH(GOPMAIMH MO CAMOCTOSITENHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) Ynusepcanvrvie KoMMyHUKamuehble oeticmeusi, 00ecneyusarom c@hopmiu-

POBAHHOCMb COYUATILHBIX HABLIKOE 00)YAIOUUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKJECHUS B COOTBETCTBHU C YCJIOBHSI-
MU ¥ IEJISAMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY
peleHus 3a1a9i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yiIbTar;

B X07i¢ 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMTOCTABIISTh CBOU CYXKICHHUS C CY)KICHUSIMHU IPYTUX YIaCTHU-
KOB JHiaJiora, OOHAPYKUBATh Pa3JIMIME W CXOJCTBO IMO3UIIUH; B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTABIATh PE3yJIbTAThl PEIICHUS 3a/1a4yM, YKCIICPUMEHTA, HCCIICI0Ba-
HUSI, TPOEKTA; CAMOCTOSTEIILHO BEIOUPATh (hopMaT BBICTYIUICHUS C YUETOM
3a]1a4 Pe3CHTAIMH U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

NOHMMATh M HMCIOJIb30BaTh MNPEUMYLIECTBA KOMAHIHON M HHIMBHUIYaJb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESATEIbHOCTH, IJIaHUPOBATh OPraHM3alMI0 COBMECTHOM paboThl, pacmpe-
JeNSTh BUIBI padOT, TOTOBApUBATHCS, OOCYKIATh MPOLIECC U PE3YyJIbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ LITYPMbI» U UHbBIE); BBINOJIHATH CBOIO 4acTh pabOThI U KOOP-
JUHUPOBAaTh CBOW JIEWCTBUS C IPYTMMH YJE€HAMU KOMAaHbI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaJia B OOIIUI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvle pezyniamuensle Oeticmsus, obecneyusaiom Gopmuposa-

HUE CMbICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMH IMO3HABATEIBHOU pe(IIEKCUU KaK OCO3HAHHS COBEp-
[Ia€MbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB; Blla-
JIeTh CIOco0aMU CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a-
YW, BHOCHUTHb KOPPEKTHBBHI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX 00CTOS-
TEJIbCTB, IaHHBIX, HAWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ILIEJIM U YCJIOBUSM, OOBSICHIThH MPHU-
YUHBI IOCTUKEHHUS UM HEAOCTHKEHUS pE3yJIbTaTOB JIESITENbHOCTH, HaXO-
JUTH OMIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPH PELICHUH T'€0-
METPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSIMU: NAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE pacloiOKEHUE MPSAMBIX U TUIOCKOCTEN B MPO-
CTPaHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMH: MHOTOTPAHHMK, BBIITYKJIBIM M HEBBITYKJIBIM MHO-
TrOrpaHHUK, AIEMEHTHl MHOTOI'PAaHHHKA, IPABHJIBHBI MHOTOT'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IUpamMujaa; mpusma, mps-
MOYTOJIbHBIN Napajuienenunes, Kyo).

KnaccuguimpoBaTs MHOIOIrpaHHUKH, BBIOMpas OCHOBAHUS sl Kilaccu(uka-
UMY (BBIMYKJIBIE U HEBBITYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE MHOTOI'PaHHUKH;
IpsIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

CTpouTh ce4eHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOC-
HbI€) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAaM, TPUMEHSS U3BECTHBIE aHATUTHYECKUE METOMBI IPU PEIICHUU CTaH-
JApTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXIy IBYMs TOY-
KaMH, OT TOYKH JI0 MPSIMOMN, OT TOYKH J0 MIJIOCKOCTH, MEXAY CKPEUIMBAIOIIUMHUCS
PSMBIMHU.

Pemmars 3a1aun Ha HaxOXKIEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, PUMEHSS W3BECTHBIE aHATUTHYECKHE METOMbI IPU PELICHUH CTaH-
JApTHBIX MaTeMaTHYEeCKUX 3a/1ady Ha BBIYMCIICHHUE YIJIOB MEXAY CKpEUIMBAOIIM-
MUCS TPSIMBIMH, MEXAY NPSIMOU M IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, JBYTpaH-
HBIX YTJIOB.

Bbruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (HOPMYIT; BBIYUCISATh COOTHOIIEHUSI MEXTY IUIOIIA s~
MU MTOBEPXHOCTEHN, 00BEMaMU TOJ0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIUMIO O TMPO-
CTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekKax U pHU-
CYHKax.

[TpumensaTs reomerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUECKUX 3a-
Jlay, MPEANoJarallinX HECKOJBKO IIAroB PELICHMS, €CIHU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATh mpoCTEWIINE MPOrpaMMHBIE  CPEACTBA MW IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U HKH3-
HU, PaCIlO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYallMM U NPUMEHATHh U3yUYEHHBIE TIOHATHS B IIPOLIECCE MTOMCKA PELICHUS MaTe-
MaTUYECKA CPOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIE CUTYyalluu
Ha SI3bIKE T€OMETPUH, HCCIIEI0BATH IOCTPOEHHBIE MOJEIHN C UCIIOIB30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEM, almapara ajareOpbl; pemarb NpakTUYECKHUe 3a-
Jla4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJINYHH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: IIMHIPUIECKAsE TOBEPXHOCTh, 00pa3yIOIIHe 11-
JUHAPUYECKONW TOBEPXHOCTH; IMWJIMHIP; KOHHYECKas MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Borauciste 00bEMBI U TJI0IIAM TTOBEPXHOCTEH TEN BpallleHUs, FEOMETpHUYe-
CKHX TeJl C TpUMEHEHUEM (popMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIUCAHHBIN B cepy U OINHCaH-
HBI 0KOJI0 cpephl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaembie PUTYpHl OT PYKH M C IPUMEHEHUEM IMPOCTHIX Yep-
TEXKHBIX HHCTPYMCHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa3OBBIBATH MHPOPMAIUIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U pU-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE NEUCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHO-
KEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHU 00JIaIAI0T.

[TpuMeHATH paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTO-
paMu, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJIMHEAPHbIE U KOMILJIAHAPHBIC BEK-
TOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BECHHE BEKTOPA HA YUCIIO, YOI MEXIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEICHHUE, PACKIIaAbIBaTh BEKTOP IO JBYM HEKOJUIM-
HEapHbBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensaTy reoMerpuueckrue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX 3a-
J1a4, TPEINoaraloliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3a7aun Ha MO0Ka3aTENbCTBO MATEMATHYECKHX OTHOLICHWM M HAXOX-
JICHHE FeOMETPUUYECKUX BEJIMYUH MO0 00pas3laM WM aJropuTMaM, IPUMEHSs W3-
BECTHBIE METO/IbI NIPU PELIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U JKU3-
HU, paclOo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTYaIliu W NMPUMEHITh U3yYCHHBIC TTOHITHS B MPOIIECCE TTOUCKA PEIICHUS MaTe-
MaTHYeCKH CPOPMYTUPOBAHHOM MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CHUTYaIlUU
Ha sI3bIKE TE€OMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM T'€0-
METPUYECKUX MOHATUN M TEopeM, ammapaTa aiareOpbl; peliaTh MpakTUYecKue 3a-
Jlaui, CBSI3aHHBIE C HAXO0XJACHUEM F€OMETPUUYECKUX BEJINYHH,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
° Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fl[Sy‘IEHI/Iﬂ :)lﬁl()l;l;OBaTeanue
padoTbI padoThbI pecypenr
OCHOBHBIE OHSTHS CTEPEOMETPHU:
TOUKa, [psiMasi, IJI0CKOCTh, IIPO-
CTPancTBo. lIpasiuia H300pawieHus }ia 1 https://m.eds00.ru/14467518
PHUCYHKaX: H300paskeHHsI TUTOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepelluHbl OTpEe3Ka
[TonsTus: nepecexarommecs MmIoCKo-
CTH, IIepeceKaroIuecs npsamas u 1 https://m.edsoo.ru/9f4eae31
IJI0CKOCTh
ITonsaTHA: MEpeceKaroIuecs MIOCKO-
CTH, IIepeceKarouecs npsamas u 1 https://m.edsoo.ru/ae56ad45
IJI0CKOCTh
3HAKOMCTBO C MHOI'OT'PaHHHUKaMH,
H30OPACHIE MHOTOTPAHHHKOB Ha 1 https://m.edsoo.ru/58a8729a
PUCYHKAX, Ha IPOEKIIMOHHBIX YepTe-
xKax
HauanbHble cBefieHHs 0 KyOe U nupa-
MUJIE, UX PAa3BEPTKUA U MOJIENH. 1 https://m.edso00.ru/c4373c37
CeueHnst MHOTOIpaHHUKOB
Hauanbible CBEACHHS 0 KyGe  Hpa- 1 https://m.edsoo.ru/bbc413dc

MHJIE, UX PA3BEPTKU U MOJIECIIH.



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc

CeueHust MHOTOIPaHHUKOB

[TonsTre 06 akcMOMaTHYECKOM T10-
CTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM T10-

CTPOCHUHU CTCPEOMETPUHN: aKCHUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

ITonsTHe 06 aKCHOMAaTHYECKOM ITO-

CTPOCHUHU CTCPCOMETPUU: AKCHUOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/9cfc3f4f

https://m.edsoo.ru/da5bd46b

https://m.edsoo.ru/c2e97ba7

10

TToustre 00 aKCMOMATHYECKOM T10-
CTPOCHUU CTEPEOMETPUM: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeceKaroIuecs, na-
pajuIeNIbHBIE U CKPELUBAIOIINECS
IIpSIMBIE

https://m.edsoo.ru/2afalf36

12

13

14

[TapamienbHOCTh IPSMBIX U IUIOCKO-
CTEN B IPOCTPAHCTBE: MapaJuIeIIbHbIC
MIPSIMBIE B IPOCTPAHCTBE; Mapajlieib-
HOCTb TPEX MPSAMBIX
[TapauienbHOCT IPSMBIX U IIOCKO-
crel B mpoctpancTse: [lapaiens-
HOCTb IIPSIMOM U INTIOCKOCTH

VYTIIBI ¢ COHANPaBICHHBIMHU
CTOpOHAMU

https://m.edsoo0.ru/1977a523

https://m.edsoo.ru/aa6f3833

https://m.edsoo.ru/a78748f6

15

VYros Mexay NpsMbIMHU B ITPOCTPAH-
CTBE

https://m.edsoo.ru/7ea636be



https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be

VYrois Mexay IpsMBIMU B IIPOCTPAH-

16 https://m.edsoo.ru/aa7a8f5c
CTBE
IT i:

17 APALICILHOCTS IHIOCKOCTEM https://m.eds00.ru/26631b26
MapajuIebHbIC MII0CKOCTH

18 CBoiicTBa mapajyIeIbHBIX TNIOCKOCTEH https://m.edsoo.ru/34d5b9ec
[Tpocreiime npocTpaHcTBEHHBIE PH-

19 T'YpBl Ha TIOCKOCTHU: TETPadAp, KyO, https://m.edsoo.ru/e9ba9c7d
napauiesIeuIe]|

20 [TocTpoenue ceueHmit https://m.eds00.ru/653b13ch

21 [TocTpoenue ceueHuit https://m.edsoo.ru/72ece97d
KonTponbnas padota no teme "lpsi-

22 MPIC I IDIOUKOCTH B [POCTPATICTRE. https://m.edso0o.ru/f6438b9b
[TapamenpHOCTB IPSIMBIX U
MJI0CKOCTEM"
[lepneHMKyIAPHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPTICHIUKYIISIPHBIC TIPSI- https://m.edsoo.ru/a714f338
MBbI€ B IPOCTPAHCTBE
II -

24 DIMBIC HApHILICIBHBIC I HepHbHt https://m.edso0o.ru/e44f4d53
KYJSIpHBIE K TJIOCKOCTH
I1 -

25 PAMBIC Tapa/LICIHBHBIC H HEpHERH https://m.edsoo.ru/25c8fdd8
KYJSIpHBIE K TIOCKOCTH
IT -

26 p1:13Ha1< TEPHCHMKYIAPHOCTH HpA https://m.edsoo.ru/f28e19f5
MOHU U IIJIOCKOCTHU
I1 -

27 p VH3HaK B e https://m.edsoo.ru/32a7de6e
MO U TIJIOCKOCTH
T i -

28 COPENE © TIDAMOH TEPHIEHIIY TP https://m.edso0.ru/4ea85ec3
HOM MIIOCKOCTH

29 Teopema o mpsMoii IEPIICHANKYIISP- https://m.eds00.ru/d9533342



https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342

HOMH IUIOCKOCTH

30

31

Teopema o mpsMOH NEpIICHAUKYIISIP-
HOM IUIOCKOCTH
[lepnienIuKynsip ¥ HAKJIOHHBIE: pac-

CTOAHHUE OT TOYKH OO0 ITNIIOCKOCTH, pacC-
CTOSIHHUEC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/1556888b

https://m.edsoo.ru/3bb9d2b9

32

IlepneH UKy ¥ HAKJIIOHHBIE: pac-
CTOSIHHE OT TOYKH JI0 IIJIOCKOCTH, pac-
CTOSIHHE OT MPSIMOM JI0 INIOCKOCTH

https://m.edsoo.ru/6fa81822

33

[lepneHuKyIsp ¥ HAKJIOHHBIE: pac-
CTOSIHHE OT TOYKH [0 INIOCKOCTH, pac-
CTOSIHUE OT MPSIMOM J10 INIOCKOCTH

https://m.edsoo.ru/c456dcf7

34

35

[lepnenuKynsp U HaKJIOHHBIE: pac-
CTOSIHUE OT TOYKH J0 IIJIOCKOCTH, pac-
CTOSIHHE OT MPSIMOM 10 IITIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YrOl MEXIY
IIPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/5ad7c¢883

https://m.edsoo.ru/5527feed

36

JIByrpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yIjla

https://m.edsoo.ru/6ce6ff8c

37

38

39

JIByrpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

IlepnieHIMKYIAPHOCTD MIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHMKyISAPHOCTH MIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/1e7c28bf

https://m.edsoo.ru/7895d29e

https://m.edsoo.ru/7271c12f

40

[lepneHUKyISIPHOCTB MIJIOCKOCTEM:

https://m.edsoo.ru/5b6673a4



https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

41
42

TeopeMa 0 TpEX NepHeHANKYIIApax

Teopema o Tpéx nepneHAUKYISIpax

https://m.edsoo.ru/8de5a9c7

https://m.edsoo.ru/cca2833d

43

44

45

46

TeopeMa 0 TpEX NepHeHANKYIIApax

KontposbHas paboTa mo temam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
mockocTeil" u "Yriael Mexy npsi-
MBIMH ¥ IIOCKOCTSIMU"

[TonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOT'PAaHHUKA, BBIITYK-
JIbI€ U HEBBIYKJIbIE MHOTOTPAHHUKH;
pa3BEépPTKa MHOTOTPAaHHHKA

[Ipu3ma: N-yronpHas npu3mMa; rpaHu U
OCHOBAHM IIPU3MBI; IIpsIMasi U Ha-
KJIOHHAs PU3MbI; OOKOBast U OJTHAs
IIOBEPXHOCTD MPU3MBI

https://m.edsoo.ru/22caf7be

https://m.edsoo.ru/1b323f77

https://m.edsoo.ru/f12f4edd

https://m.edsoo.ru/d7ebd54e

47

[Tapamrenenunen, NpsAMOyTOJIbHBII
napajJieJIenuIe] 1 ero CBOUCTBa

https://m.edsoo.ru/f58ac2de

48

[Inpamua: N-yroapHas NUpaMua,
IpaHu ¥ OCHOBaHHUE NMUPaMU/Ibl; OOKO-
Basl U MOJIHAS TOBEPXHOCTh NTUPaMU-
Jbl; IPABWJIbHAS U yCEUEHHAs NTUpa-
MHJ1a

https://m.edso00.ru/36389a9b

49

HpaBI/IHLHBIe MHOTI'OTpaHHUKHU: ITIOHA-
THUC MTPAaBHUJIIBHOTO MHOT'OT'paHHHKA,
IIpaBHJIbHAA IIpHU3Ma U IpaBUJIbHAA
nmupamMuja; nmpaBujbHas TPCyrojibHasa

https://m.edsoo.ru/led67d9b



https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b

MUpaMHJIa ¥ TPABUIBHBIA TETPAdP;
KyO

50

51

[IpencraBieHue 0 MPaBUIBLHBIX MHO-
TOrpaHHMKAX: OKTadIpP, JOACKAdIP U
HKOCadIp.

CumMmeTpHs B IPOCTPAHCTBE: CUM-
METpHsSI OTHOCUTEIIBHO TOYKH, MPSI-
MO, IIIOCKOCTH. DIEMEHTHI
CI/IMMeTpI/II/I B rmpaMI/max,
HapaJIJICJIeHI/IHGIIaX, HpaBI/IJII:HBIX
MHOFOFpaHHI/IKaX

https://m.edsoo.ru/e3a23c2c

https://m.edsoo.ru/bd46185f

52

53

54

55

Beluncienue 31€MEHTOB MHOIOI'PaH-
HUKOB: p€Opa, TuaroHaju, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOU MPU3-
MBI, IJIOIIa/1b OCHOBAaHUM, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSMOM MPU3-
MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU MIPABUIILHON ITUPAMHU-
b1, TEOpeMa O IJIoIa I OOKOBOMH MO-
BEPXHOCTH YCEYEHHOU MUPAMHU/IBI

KonrtponbHas pabora no teme "MHoO-
rorpaHHuKH"

https://m.edso0.ru/3c28c528

https://m.edsoo.ru/a5ed7546

https://m.edsoo.ru/a229ch6f

https://m.edsoo.ru/e84d9cef

56
57

TToustue 00 00BEME

O0BEM TUpaMUIBI

https://m.edsoo.ru/1ba674d8

https://m.edsoo.ru/e63cb619

58
59

O6bEM upaMuIbl

O0BEM TUpaMUIBI

N R R

https://m.edsoo.ru/128cc5df

https://m.edsoo.ru/3e45e6dd



https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd

60

O0BEM nupamMusl

https://m.edso00.ru/39a416b6

61
62

O06BEM IPU3MBI

O0BEM npu3MBI

https://m.edsoo.ru/a3bffb57

https://m.edsoo.ru/a6alb56¢

63

64

O0BEM pU3MBI

Kontposbnas padora mo teme "O0b-
€Mbl MHOT'OTPAHHHUKOB"

N el

https://m.edsoo.ru/6ffc8623

https://m.edso0.ru/1a826542

65

[ToBTOpEeHME, 00600IIIEHNE CHCTEMATH-
3anus 3HaHul. [locTpoeHne ceuenui
B MHOT'OTpaHHUKE

https://m.edso00.ru/63c1f766

66

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH -
3a1us 3HaHUW. Beraucienue paccrosi-
HUH: MEX]Ty TBYMSI TOYKaMH, OT TOY-
KM JI0 IPSIMOM, OT TOYKH JI0 INIOCKO-
CTH, MEX/Ty CKPEIIUBAIOIUMUCS
MPSMBIMU

https://m.edsoo.ru/d219ddb9

67

68

WroroBas koHTposibHas paboTa

[ToBTOpEeHmEe, 006001IEHNE CHCTEMAaTH-
3a1us 3HaHWU. Beruucienue yrios:
MEXIy CKpEIIUBAIOUUMUCS TIPSAMBbI-
MH, MEXAY IPSAMOH U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJTOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68

https://m.edsoo.ru/1129561e

https://m.edsoo.ru/b44e7673



https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Ipaxruteckue fl[:yrt?eﬂnﬂ :)l;l[()l;l;?)?;feﬂbnme
padoThI padoThI pecypeni

Cdepa u map: neHTp, paanyc, ima-

1 MeTp; TUIOMIA b TOBEPXHOCTH Che- 1 https://m.edsoo.ru/e6a58a2c
pBI
B3anMHoe pacnionoxxenue cepbl u

2 IUIOCKOCTH; KacaTeJIbHas MJIIOCKOCTh 1 https://m.edsoo.ru/8a7eb42e
K cdepe; momanb chepbl

3 H3o0parxerme chepu, wapa Ha 1 https://m.edsoo.ru/fle6a34a
mockocT. CedeHus mapa
Hunuuapudeckasi mOBEPXHOCTh, 00-

4 DasYIOIHE WHITHIAPHHCCKON HO_V 1 https://m.edsoo.ru/2d2dfe52
BEPXHOCTH, OCh ITUJIMHAPUYECKON
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 TOBEPXHOCTE, 0613a3y101uaﬂvn 0ch> 1 https://m.edsoo.ru/fcf68351
IUIOIIA b OOKOBOM M IOJIHOM I10-
BEPXHOCTH
N3o6paxenne nuaInHapa Ha MII0C-
koctu. Pa3séprka nununapa. Cede-

6 HUS IWIMHPA (TTOCKOCTHIO, Ta- 1 https://m.edsoo.ru/666ebad5
paJUIETbHOMN WM MEPIIEHIUKYIISP-
HOM OCH IIMJIUH/PA)

7 Konunyeckas moBepxHOCTh, 00pa- 1 https://m.edso0.ru/f91757b4



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5
https://m.edsoo.ru/f91757b4

3YHOHUIe KOHHYECKOM IMOBCPXHOCTH,
OChb U BE€pLIIMHA KOHHYECKOH 110-
BCPXHOCTH

Konyc: ocHoBaHue u BepumHa, 00-
pasyrolmas 4 och; IJI0IMaab OOKOBOI
U IIOJIHOY ITOBEPXHOCTHU

https://m.edsoo.ru/fc7babab

10

11

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast MO-
BEPXHOCTH

N300pakeHre KoHyca Ha IIOCKO-
ctu. Pa3Béprka konyca. Ceuenus
KOHYca (IUIOCKOCTBIO, MapaJljiesb-
HOM OCHOBAHMIO, U INIOCKOCTHIO,
MIPOXOAIIEH Yepe3 BEPLINHY)
KomOuHanus ten BpaleHus 1 MHO-
TOrPaHHUKOB

https://m.edsoo.ru/a4bfccfd

https://m.edso00.ru/26c49378

https://m.edsoo.ru/9cffd6f3

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BMcaHHast B MHOTO-
TPaHHUK WM B TEJIO BPAILlCHUS

https://m.edsoo.ru/52fe59c6

13

14

TTousarue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM LMIAMHIpPA, KOHYCA

https://m.edsoo.ru/49a2fc48

https://m.edsoo.ru/951324a7

15

O6béM 1mapa ¥ miomaab chepol

https://m.edsoo.ru/3c663del

16

17

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
COOTHOINICHUS MEXTy ILTOMIAISIMHU
MMOBEPXHOCTEH, 00bEMaMHU 110100-
HBIX T€Il

KOHTpOJ'ILHaﬂ pa60Ta 110 TCMaM

https://m.edsoo.ru/7a7c3f85

https://m.edsoo.ru/17bb757¢



https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
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https://m.edsoo.ru/7a7c3f85
https://m.edsoo.ru/17bb757e

"Tena Bpamenus" u "O0beMb! Ten"

18

19

BekTop Ha M10CKOCTH U B MPO-
CTpaHCTBE

CrnoskeHne 1 BEIYUTaHHUE BEKTOPOB

https://m.edso00.ru/72669d66

https://m.edsoo.ru/11blccbe

20

21

22

YMHOKEHUE BEKTOPA HA YUCIIO

Pasnoxxenue BekTopa 1o TpéM He-
KOMIUTaHapHBIM BekTopam. [IpaBuio
napasuiefienuneaa

Pemenne 3anay, CBA3aHHBIX C IPU-

MEHEHUEM MpaBUJI ACHCTBUHN C BEK-
TOpamMu

https://m.edsoo.ru/ec1f9d28

https://m.edso00.ru/81213f3b

https://m.edso00.ru/ca866867

23

KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUHA F€OMETPUUYECKUX 3a-
nay

https://m.edsoo.ru/1de2f88a

24

25

26

[IpssMoyronbHas cucteMa KOOpau-
HaT B mpocTtpancTBe. KoopauHaTsl
BekTopa. [Ipocreimue 3a1auum B KO-
OpJMHAaTax

VYron mexnay Bekropamu. Ckaisp-
HOE IIPOM3BE/IEHUE BEKTOPOB
Beruuciienue yrioB Mex 1y npsMbl-
MU U IIOCKOCTSIMH

https://m.edsoo.ru/75b68f61

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce

27

KonTponbhas padbota no teme "Bek-
TOPBI U KOOPAWHATHI B IPOCTPAHCT-

BC

https://m.eds00.ru/373492c3

28

IToBTOpenue, 00o0IIEHNE U CHCTE-
Martuzanus 3Hauil. OCHOBHbBIE (HH-
r'ypbl, GaKThl, TEOPEMBI Kypca Ijia-

https://m.edso0.ru/339a84dd
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https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
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https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd

HUMETpUU

29

30

31

[ToBTOpEeHME, 0000IIIEHNE U CUCTE-
Matu3zanus 3HaHuid. OCHOBHBIC (Pu-
r'ypbl, (hakThl, TEOPEMBI Kypca Iiia-
HUMETPHH

[ToBTOpEeHME, 0000IIIEHNE U CUCTE-
MaTHU3anusa 3HaHUH. 3a1a4ud IVIaHU-
METPHUH U METOJIBI UX PEIICHUS
IToBTOpEeHME, 0000IIEHNE U CUCTE-
MaTu3anysa 3HaHuH. 3agaud I1aHu-
METPHUHU U METOJIBI UX PEIICHUS

https://m.edsoo.ru/71d2d412

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7f57

32

[ToBTOpenue, 00o0IIEHNE U CHCTE-

Maruzanus 3HaHui. OCHOBHBIC (DH-
r'ypbl, GaKThl, TEOPEMBI Kypca cTe-

peoMeTpun

https://m.eds00.ru/95e5e946

33

34

OBIIEE KOJIMYECTBO YACOB I10 ITPO-

WroroBas koHTpoJsibHasE paboTa

IToBTOpenue, o0o0IIEHNE U CHCTE-
MaTu3amus 3HaHUN

I'PAMME

34

https://m.edsoo.ru/a66a7dc2

https://m.edsoo.ru/ff93611f
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OC-
HOBHOM OBPA3OBATEJBHOM ITPOI'PAMMOBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOCHUSI OCHOBHOI 00pa-
HPOBEPIEMOTO ppaTesnnoii NPOrpaMMbl CpeHero oo1ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpuMeHTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPHU PELICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU JABYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTBHI MHOTOTPAHHUKA, TPaBUJIBHBIII MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (ITMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccugunupoBare MHOTOTpaHHUKH, BbIOMpAas OCHOBAHUS AJIsl KJIAcCH-
7.8 ¢uKauy (BbITYKJIbIE M HEBBITYKIIbIE MHOTOTPAaHHUKH, IPAaBUIIbHBIE MHO-
TOIPaHHUKH, IIPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapasuIeIeUIIe Ibl)
29 OnepupoBaTh NOHATHUAMHU: CEKYIasl MJIOCKOCTh, CEYEHHE MHOTOIPAaHHHU-
' KOB
210 OOBACHATH MPUHIMIIBI TIOCTPOCHUSI CEUEHU MHOTOTPaHHUKOB, UCIOJb-
' 3ysl METO/J CJIEZIOB
Crpouth cedeHHs MHOTOI'PAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHATH (BbI-
7.11 HOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYp: BUJ

CBepXy, COOKY, CHU3Y



7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WM QITOpUTMaM, TPUMEHsSsS HM3BECTHBIC aHATHTHUYECKHUE METONbI TpH
pelIeHUU CTaHJAAPTHBIX MaTEMaTUYECKMX 3aJlad Ha BBIYHCICHHE pac-
CTOSIHUM MEXIy JBYMsS TOYKaMH, OT TOYKH 1O MPSAMOM, OT TOYKU MO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XJIEHHE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSAsS W3BECTHBIE AHAIMTHUYECKUE METOABI IPHU
pElICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3-
Ma, TUPAMHJIA) C TIPUMEHEHUEM (HOPMYII, BEIYHUCIIATH COOTHOIICHUS MEXK-

Ny TUIOLIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOA0OHBIX MHOTOITPAaHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI
W3BnekaTsh, peoOpa3oBbIBaTh U MHTEPIIPETUPOBATH MH(OPMALUIO O IIPO-
CTPaHCTBEHHBIX I'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha yepTe-

KaxX U pUCYHKax

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI AJIs1 peICHUST CTCPCOMECTPHUUCCKUX
3aaa4, MpearnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (popMe

7.18

7.19

[IpuMeHATH mpocCTEHIIME TMPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, pACIIO3HABATDH MPOABJICHUC 3aKOHOB I'COMETPHUUN B UCKYCCTBC

7.20

11 KIIACC

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAJIM3UPOBATh PealbHbIe
CUTYyalluul U IPUMEHATh U3y4YEHHbIEC MOHSTHUS B MPOIECCE MOUCKA pellie-
HUS MaTeMaTh4yecku cHhopMyIUpOBaHHOMN MpoGsieMbl, MOAETUPOBATh pe-
aJIbHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIE0BATh TOCTPOCHHbIE MO-
JIEJIA C UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI M TEOPEM, almapara
anreOppl, peuiarb MPAaKTUYECKHE 3ajjaud, CBsI3aHHBIE C HAXOXJIECHUEM

TCOMCTPHUICCKUX BCININH



Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa-

NpoBepsieMoro .
30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIUHIPUYECKAsl TOBEPXHOCTH, 00pa3yolne
6.1 WIMHIPAYECKON TOBEPXHOCTH, MHMIUHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yromre KOHUYECKON MOBEPXHOCTH, KOHYC, cpepuyeckas MoBepx-
HOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHITH CITOCOOBI TTOTyYSHUS TEIl BPAICHUS
6.4 KrnaccudunupoBaTs B3aUMHOE pactioiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh NOHATHAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BbI-
6.5 COTa CerMEeHTa, IapOBOM CJIOW, OCHOBaHHE IIAPOBOTO CJIOs, BHICOTA IIIa-
POBOTO CJI051, APOBON CEKTOP
6.6 Bbruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH TeNl BpallleHus, TeOMeT-
' PHUYECKHUX TEIl C MPUMEHEHHEM (HOopMyIT
OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BIIUCAHHBINA B cepy U OIu-
6.7 CaHHBIN OKOJI0 cdeprl, chepa, BIOUCaAaHHAS B MHOTOTPAHHUK WM TEJIO
BpalleHus
6.8 BBIUUCIIATE COOTHONIEHUSI MEXY IUIOUIAIMU MOBEPXHOCTEH U 00BE-
' MaMU MOJOOHBIX Tell
6.9 N3o0paxath nzydaemble QUTYPHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInoHATE (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00B-
6.10 EMHBIX (Uryp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUSHMs Tell Bpallle-
HUS
W3Bnekatb, MHTEPIPETUPOBATH M MPeoOpa3oOBbIBATh WH(GOPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIrypax, NPEICTaBICHHYI Ha
YepTekax U pUCYHKax
[TpuMeHsTh TeoMeTpHUYeCKUe (PAKTHI JIJIS PEIICHHUS CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOIAralouIuX HECKOJILKO IIATOB PELIEHHs, €CIM YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEBIONMHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YM-




HOKEHUSI BEKTOpA HA YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHH 00J1a-

AT

6.15

[TpuMeHsTh paBUIIO NapajlIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
Yo MEXAY BEKTOPAaMH, CKaJIIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHE-

APHBIC U KOMIIJIAHAPHBIC BEKTOPLI
HaXOI[I/ITL CYMMY BCKTOPOB H ITPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, paCKIIaAbIBaTh BCKTOP I1O

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMNHAT

6.19

Pemrats HpOCTGﬁHIPIG TCOMCTPHUICCKUC 3aa4 Ha MPHUMCHCHUC BCKTOP-

HO-KOOPpAWHATHOI'O MCTO1a

6.20

6.21

PemraTes 3agaun Ha IOKa3aTEIbCTBO MAaTEeMAaTUYECKUX OTHOIICHUN U Ha-
XO0XKACHUEC T'COMCTPHYCCKUX BCIHWYHUH II0 o6pa3uaM WK alIropuTtmam,
IMPUMCHAA U3BCCTHBIC MCTOJbI ITPHU PCIICHUM CTAHAAPTHBIX MATCMAaTUYC-

CKHX 3aaa4

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKHU3HHU, paCliO3HaBAaTh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpyuMeHATh MOJTY4YEHHbIE 3HAHUS HA NPAKTUKE: AHAJIU3UPOBATH peallb-
HbI€ CUTYallUM U NMPUMEHITh M3y4EHHbIE MOHITHUS B IpPOIECCE MOUCKa
pelIeHnsT MaTeMaTu4ecku C(HOpMYyIUPOBAHHON NpoOJIEeMbl, MOJETUPO-
BaTh peajbHbIE CUTYallMN Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh MOCTPOEH-
HbIE€ MOJENIM C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUNH U TEOPEM,
anmnapara anreOpsl, perarb IpakKTHUYECKUE 3aJJaul, CBSI3aHHbIE C HAXO0XK-

JACHUCM I'€OMCTPHUYCCKUX BCINYINH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHoBHbIE NTOHATHS cTepeoMeTpuu. Touka, npsmas, II0CKOCTb, IPOCTpaHcTBO. 11o-
HATHE 00 aKCMOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U

CJIICACTBHA U3 HUX

B3auMHoe pacrosioxeHue MpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECs, [1apalIeib-
HbIE M CKpelluBaromuecs npsmsele. [lapanienbHOCTh NPsAMBIX U INIOCKOCTEH B MPO-
CTPaHCTBE: MMapAJLIEIbHBIC IPSMBIC B IIPOCTPAHCTBE, NAPAJLICIBHOCT TPEX NPAMBIX,
HapajjIeIbHOCTh NPSAMOM M IJIOCKOCTH. YTJbl C COHANpaBIE€HHBIMH CTOPOHAMH,
YIoJ MEXAY IPSAMBIMU B IPOCTpaHCTBE. [lapamiebHOCTh IIIOCKOCTEN: Napaljieb-
Hbl€ IJIOCKOCTH, CBOWCTBA MapasuleNbHbIX IUIockocTel. Ilpocreiiue npocTpaHcT-
BEHHbIE (PUTYpBI Ha IIOCKOCTH: TETPa’Ip, KyO, MapajuiesienuIes, HOCTPOESHHE ceue-

HUH

7.3

7.4

[TepieHAUKYIAPHOCTD MPSMOW U IUIOCKOCTH: NEPHEHAUKYISIPHBIE NPSMBIE B MPO-
CTPaHCTBE, MpsIMble MapaJljielIbHbIE U MEPNEeHIUKYISIpPHbIE K MJIOCKOCTH, IMPU3HAK
NEPIEHIUKYJIIPHOCTH NPSIMON U TUNIOCKOCTH, TEOPEMA O MPAMOM MEPIEHANKYIAPHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOIN U IUIOCKOCTBIO, ABYTPaH-
HBI{ YroJl, JMHEHHBIA yroJ IByrpanHoro yria. [leprneHaukynsp u HakJIOHHBIE: pac-
CTOSIHME OT TOYKHU JO TUIOCKOCTH, PACCTOSIHME OT MPSIMOW J0 TUIOCKOCTH, MPOEKIUs
¢Gurypsl Ha MIOCKOCTh. [lepneHuKyIIPHOCTh MIIOCKOCTEN: MPU3HAK MEPIEeHNKY-

JSIPHOCTH JIBYX II0cKocTell. Teopema o Tpéx mepreHauKyspax

IloHsATHE MHOIOTpaHHUKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'PDAaHHHKA, BBIIYKIIbIE U He-
BBIIIYKJIBIE MHOTOTPAaHHMKH, pa3BEpTKa MHOrorpaHHuka. IIpusma: nN-yroapHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsIMas W HAKJIOHHAs MPHU3MbI, OOKOBas M
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYroJIbHBIN MMapauIeIICITNATIE T
u ero csorcrsa. [Iupamuaa: N-yrojapHas nupamuia, 'paHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUIbHAS U yCeUEHHAs MUpamMHa.
OneMeHTHI IPU3MbI U TupaMubl. [IpaBuIbHBIE MHOTOIPAaHHUKH: TIOHATUE ITPABUIIb-

HOI'0O MHOT'OI'paHHHKA, IIpaBWJIbHAA IMPU3Ma W IpaBUWJIbHAA IMHUPaMHJa, IIpaBUJIbHAA




TpeyrojibHas MupaMuaa U IpaBWIBHBIN TeTpasap, KyO. IlpencraBienue o npaBuiib-
HBIX MHOTOTPaHHMKAaX: OKTa’Jp, AoJAeKa’Ap U ukocadapyrue CedeHus npusMbl U

IMUpaMUu bl

7.5

CI/IMMeTpI/IH B IIPOCTPaHCTBE: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKO-
CTH. JEMCHTHI CUMMCTPUHU B IMHUpaMUIdX, MHapalICJICHUIiCaax, I[IPaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Beruucnenue 35eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yriasl. [Inomane 6o-
KOBOW ITOBEPXHOCTH U ITOJTHOW ITIOBEPXHOCTH NPSMOM ITPU3MBI, IUIOLIAb OCHOBAHMIA,
TeopeMa 0 OOKOBOM HMOBEPXHOCTU HPAMON mpu3Mbl. Ilnomans 60KOBOM MOBEpXHO-
CTH M IIOBEPXHOCTH NPABWJILHOM IMPAMHUJIbI, TEOPEMA O IUIOLIAAN YCEUEHHOU IUpa-

Muzbl. [Tonarue 06 00bEMe. OOBEM MUpPaMUIbI, MPU3MBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoIICHUS MCKAY IUIOIAaAsIMU HOBerHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eomerpus

[umuaapudeckas TOBEPXHOCTh, 00pa3yoNue NWIHHIPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKONH ToBepxHOCTU. LIMnmHap: ocHOBaHHMS U OOKOBasl MOBEPXHOCTD,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOM moBepxHOocTU. KOHyC: OCHOBaHME M BeplIWHA, o0Opa3yromias U OCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: O0pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, IMaMerp, oAb MOBEPXHOCTH cdephl. B3aumuoe
pacrioyiokeHue cdepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIOoNaab
cdepbl

N300pakeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KoHyca
KomOuHnamnmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKO-
10 cdepsl, chepa, BNUCaHHAss B MHOTOTPAHHUK, MJTH TEJIO BpaIeHUs

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 06 06bEME mpsi-
MOYTOJIFHOTO TapajuieNnenunena u ciaencTsus u3 He€. OO0bEM IMIMHIpA, KOHYCA.

O06BEM mapa u riomazab chepbl

6.7

HO,[[06HLIC TCJIa B IMPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIomaasisMu ITOBCPXHO-



crel, 00bEMaMu IMOTOO0HBIX TEII

6.8

6.9

6.10

Ceuenust nunuHapa (MapajuieIbHO U MEPHEHAUKYIISIPHO OCH), CeYeHUs KOHyca (Ia-

paJlJIeIbHOE OCHOBAHUIO U IIPOXOIAIIEE UEPE3 BEPIINHY), CEUEHUS 111apa

BekTop Ha mockoctd U B npoctpaHcTBe. Cll0)KEHHE U BBIYMTAHUE BEKTOPOB. Y M-
HOKEHUE BEKTOpa Ha uncio. Pa3noxeHune BeKTopa o TpéM HEKOMILJIaHAPHBIM BEK-
topaM. lIpaBuno nmapamnenenunena. Pemenue 3anad, cBA3aHHBIX C NIPUMECHEHHEM

MpaBWI ICUCTBUI C BEKTOpAMH

[IpssmoyronbHasi cuctemMa KoopAuHat B npoctpaHcTBe. Koopaunarel BekTopa. [1po-
cTeiine 3a7auu B KOOpJAMHATaX. YToJI MeX1y BekTopamu. CkansipHOoe Mpou3Bee-
HUE BEKTOpPOB. BbluucieHue yrioB Mexay MNOpSIMbIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE-
3VJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPO-
T'PAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/iHero od1ero oopaso-
BaHMS

BJIaIIGHI/Ie MCTOAaMM JOKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHA 3ajay,
yMeHue QopMyIUpOBaTh U ONEPUPOBATH MOHATHAMU: ONpeAeNiCHUE, aK-
CHUOMa, TEOPEMA, CIIEACTBUE, CBOMCTBO, NIPU3HAK, J10Ka3aTEIbCTBO, PaB-
HOCHUJIbHBIE (DOPMYITUPOBKH;, MPUMEHATh UX; YMEHHE (POPMYIHUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPHI, UCIOJIB30BaTh METOJ MaTeMaTH4YeCKOW MHAYKIUU; TIPO-
BOOWUTL AOKA3aTCJIbHBIC PACCYXIACHUA IPHU PCHICHUH 3aaa4, OUCHHUBATH
JIOTUYECKYIO0 MPAaBUIBHOCTh PACCYXJIEHUI; YMEHUE ONEpUpOBATh MOHS-
TUAMU. MHOXKCCTBO, IIOAMHOXKECTBO, OIICpallMi HaJl MHOXCCTBAMU, YMC-
HUE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JUisi OMHCAHUS
PCAJIbHBIX TPOUCCCOB U SIBJICHUHN U IIpr pCUHICHWHU 3a7a4, B TOM YHCJIC U3
IPYTUX y4eOHBIX MPEJAMETOB; YMEHHUE ONEpPUPOBATH MOHITUSIMH: rpad,
CBSI3HBIN Tpad, IepeBo, UK, rpad HA IJIOCKOCTH, YMEHHUE 3a/aBaTh U
OMHCHIBATh Tpadbl pa3NTUYHBIMU CIIOCOOAMH; HUCIMONB30BaTh Tpadbl MpH

pelIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C palMOHAJIBHBIM IOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM MOKa3aTe-
JeM, Jorapudm 4uciaa, CHHYC, KOCHHYC M TaHT'€HC MPOMU3BOJIBHOIO YHC-
J1a, OCTaTOK 10 MOJYJIIO, PAlMOHAIIBHOE YHUCIIO, UPPALIMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPAJIbHBIX, LIEJbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YHU-
cell; YMEHHUE HUCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIMNA OOIIMH
JenuTeNb U HauMeHblllee olliee KpaTHoe, anropuTMm EBkimna npu pe-
IIEHUH 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBIMOJIHATH BBIUMCIICHUE 3HAYEHHUI U mpeoOpas3oBa-
HUS BBIPQKEHUH CO CTENEeHsAMHU U JorapudmMamu, npeodpazoBaHus Apo0-
HO-pallOHAJbHBIX BBIPAXKEHUN; YMEHHE ONEpUpPOBATh MOHATUSMU: IO-

CJIIEA0BATCIIbHOCTD, apH(bMeTquCKa}I nporpeccus, recoMeTpuiIcCKas mpo-



rpeccusi, 06CKOHEYHO YOBIBAIOIIAsi TEOMETPHUECKAs IIPOTPECCHsl; YMEHHE
3aJ1aBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyi; yMEHHE OINEpUPOBaTH MOHSATHIMHU: KOMILICKCHOE YHUCIIO, CO-
NPsDKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYJIh UM apryMEHT KOMIUIEKCHOTO
yucia, opMma 3aucu KOMILICKCHBIX YHcel (TeOMEeTpHYEecKasi, TPUrOHO-
METpHUYECKasi M anreOpanyeckas); yMeTh MPOU3BOAUTh apU(PMETHICCKUE
JEHCTBUSL C KOMIUICKCHBIMU YHCIIAMH; MPUBOAUTH MPHUMEPHI HCIIOJIB30-
BaHUs KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUSMHU: MaTpuia 2x2 u

3X3, OnpeCACIIMTCIIb MaTPHUILIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBEICJT OIIPEACTIUTEIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIEC, UPPALUOHAIBHBIC,
NoKa3aTeJbHbIC, CTENEeHHBIC, JIOTapu(pMUUYECKHe, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUpPOBATh IOHS-
TUSIMH: TOKIECTBO, TOXKIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHHE, Hepa-
BEHCTBO, CUCTEMa YpPaBHEHUIl M HEPABEHCTB, PaBHOCWJIBHOCTb YypaBHE-
HUM, HEPAaBEHCTB U CUCTEM; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C ITIOMOULIBIO PA3JIMYHBIX NPUEMOB; pEIIaTh YpaBHEHMs, Hepa-
BEHCTBA U CHUCTEMBI C MapaMEeTPOM; IPUMEHSATh YpPaBHEHUS, HEPABEHCT-
Ba, UX CUCTEMBI JUIS PEIICHUsS MAaTeMaTU4YECKUX 3ajad M 3aJad U3 pas-

JIMYHBIX 00J1aCTe! HAyKH U pealbHOM KU3HU

YMeHne onepupoBaTh MOHATHUSAMH: (YHKIHSA, YETHOCTH (YHKLIUH, Te-
PUOAMYHOCTh (PYHKIMHU, OTPAHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
(GyHKIMM, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaUMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
(GyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUECKUN U
¢du3nueckuil cMbICT MPOM3BOJIHON, MEpBOOOpa3Hasi, ONpeAeaEHHbI HH-
Terpaji; yMeHHe HaXOAUTh aCUMNOTOTHI Ipaduka (yHKIMH; YMEHHE BbI-
YUCIIATh POU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUN
GyHKIMA, HAXOIUTH YpaBHEHUE KacaTeIbHOU K rpaduKy QPyHKIIUU; yMe-
HUE HAaXOAUTh NMPOU3BOIHBIE FTEMEHTAPHBIX (DYHKIUI; yMEHUE UCIOIb-
30BaTh MPOU3BOJHYIO JUIsSl MCCen0BaHus (QYHKIUH, HAXOIUTh HAauOOIb-
M€ U HauMEHbIINE 3HAa4eHUs (PYHKIUI; CTpOUTh rpaduku MHOTOUJIE-
HOB C HCIIOJIb30BaHHEM armapaTa MaTeMaTHYeCKOro aHajlu3a; MpHuMe-
HATB NPOU3BOJHYIO JUIsl HAXOKIECHHSI HAWITYYILIEro pEeLIeHHs B IIPUKJIAI-
HBIX, B TOM YHCJI€ COLMATbHO-IKOHOMUYECKUX U (PU3MUECKUX 3a/adax;
HaXOJIUTh TUIOIAAN U 00BEMBI (DUTY C MOMOIIBIO HHTErpaia; MPUBOIAUTH

IIpUMephl MaTEMATHUECKOr0 MOJEIUPOBAHMS € OMOIIbIO U depeHiu-




aJbHBIX YPABHEHUI

YMeHue onepupoBaTh MOHATHAMU: Tpaduk GyHKIUU, oOpaTHas (QyHK-
s, KOMIO3UIMs (QYHKIMN, TUHEHHas (QyHKUMA, KBaJpaTuyHas (QyHK-
s, paluoHanbHas (QyHKIMs, cTeneHHass (YHKLHUsA, TPUTOHOMETpUYe-
cKue (yHKIUHU, 0OpaTHbIE TPUTOHOMETpHUUYECKHE (DYHKIMH, OKa3aTeb-
Has U Jorapupmuydeckas QpyHKIUH; YMEHUE CTPOUTH IPaQUKH HU3ydyeH-
HBIX (DYHKIMH, BBINOJHATH NpeoOpa3zoBaHus TpapukoB (GyHKIMHA, wuc-
H0JIb30BaTh IpaUKH JUIsl U3yYEHMs INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHnH 3a7a4d U3 JPYruxX y4yeOHBIX MPEIMETOB M 3a/a4 U3 PeabHOM
KHU3HH; BBIpaXKaTh (hopMyiaamMH 3aBHCHMOCTU MEXKIY BEIWYMHAMU; HUC-
MOJIb30BaTh CBOMCTBA M rpaduku (QPYHKIUH A7 PELICHUs YpaBHEHHIA,
HEpaBEHCTB M 3aJad C IapaMeTpaMmM; HU300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBBIE 3a/1a4M PA3HBIX THUIIOB (B TOM YHUCIIE€ HA MPO-
LIEHTHI, JJOJM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBAapOB U yC-
JyT, HaJOrH, 3a/ladyl U3 O0JIACTH YIPABJIEHUS JINYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3aa4d, MCCIECNOBATh IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh IIPABJIONOL00HOCTh PE3YJIbTATOB; YMEHUE MOJICIUPOBATh pe-
aJbHbIE CHUTYallUH HA A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3a1a4M, MCCIEN0-
BaTh MOCTPOEHHBIE MOJENIM C MCIOJb30BaHUEM arlapara ajireOpbl, HMH-

TCPHPETUPOBATH HOHY‘IGHHHﬁ pe3yiabTat

YMeHue onepupoBath MOHIATHIME: CpeiHee apudmeTnyeckoe, MeInaHa,
HauOoJiblllee ¥ HAWMEHbIIIEEe 3HAYCHHS, pa3Max, IUCIEePCHUs, CTaHIapT-
HOE OTKJIOHEHHE YMCJIOBOTO HabOpa; yMEHHUE U3BJIEKATh, HHTEPIPETUPO-
BaTh MH(OPMAIUIO, IPEACTABICHHYIO B Ta0IMIaX, Ha AUarpaMMax, rpa-
(uKax, OTpaxkarouyr0 CBOMCTBA peabHBIX MPOIECCOB U SBJICHUM; TIpe/I-
CTaBJISITh MHPOPMAIUIO C MOMOIIBI0 TAOIHIl U AUArPaMM; HCCIEI0BaTh
CTATUCTUYECKHUE JaHHBIC, B TOM YHCJI€ C MPUMEHEHHUEM TpaduuecKux
METOJIOB M 3JEKTPOHHBIX CPEICTB; TpadUUYecKu HCCIEA0BaTh COBMECT-
HbIE HAOJIIOJICHUS C TIOMOIIBIO TUAarpaMM PacCerBaHUS U JIUHEHHOM per-

peccuun

YMeHue onepupoBarh MOHATHUAMU: CIYYAMHBIA ONBIT M CIYyYalHOE CO-

ObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOAT-




HOCTh C HCIOJIB30BaHUEM TpapUUECKHX METOIOB; MPUMEHSTH (HOPMYJIBI
CIIOKCHHSI 1 YMHOXKCHHSI BEPOSATHOCTEH, (DOPMYITy MOTHOM BEPOSTHOCTH,
dbopmyny bepuymiu, komOuHaTOpHBIE (DAKTBI U (OPMYIIBI; OLICHHBATH
BEPOATHOCTH PEATbHBIX COOBITHN;, YMEHHE OIEPUPOBATH TOHSTHUSIMU:
cilydaiiHasi BEJIMYHMHA, PacHpe/elieHHe BEPOSTHOCTEH, MaTeMaTHYeCcKOe
OXXKUJAHUE, TUCTIEPCUS W CTAHJAPTHOE OTKJIIOHCHHE CIy4yalHOW BEINYU-
HBI, QYHKIMH pacnpeesieHus ¥ TUIOTHOCTH PaBHOMEPHOTO, TIOKa3aTeib-
HOTO W HOPMAJILHOTO paclpeieiieHuil; YMEHHE UCIOIb30BaTh CBOWCTBA
W3YUYEHHBIX paCIpENeICHU ISl PelIeHUsl 3aja4; 3HAKOMCTBO C IIOHS-
TUSMU: 3aKOH OOJBIIMX YHCEN, METOJbI BBIOOPOUYHBIX HCCIICIOBAHMIA,
YMEHHUE TPUBOJUTH MPUMEPHI TPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOJHBIX M OOIIESCTBEHHBIX SIBJICHUSAX; YMEHHE OIEPUPOBATH IOHS-
TUSIMH: COUYETAHUE, NIEPECTAHOBKA, YUCIIO COYETAHUMN, YUCIIO TIEPECTaHO-
BOK; OmHOM HBIOTOHA; yMEHHE NPHUMEHATh KOMOMHATOpHBIC (DAKTHI H
paccykIeHHs Uil PEUICHUs 3ajad; OLICHUBATH BEPOSTHOCTH PEabHBIX
COOBITHIA; COCTABIISITH BEPOSTHOCTHYIO MOJICTh U UHTEPIIPETHPOBATH T10-

JY4EeHHBIA pe3ysbTaT

YMeHHe omnepupoBarh MOHATHAMU: TOYKA, IpsMasi, IUIOCKOCTb, IIPO-
CTPaHCTBO, OTPE30K, JIy4, BEJIMYMHA yIja, IUIOCKUU YroJl, IBYTPaHHBINA
YroJI, TPEXTPAaHHBIN yroJl, CKPEIMBAIOIINECS IIPSAMBIE, 1apAJIJIEIBHOCTD U
NEPNCHAUKYIIAPHOCTD MPAMBIX U HJ'[OCKOCTGI\/'I, yYrojia MExay MnpAaMbIMU,
Yroa MeXAy IPSIMOM U INIOCKOCTBIO, YrOJl MEXKIY IIJIOCKOCTSIMH, pac-
CTOAHHUE OT TOYKH OO0 INNIOCKOCTH, PACCTOAHUC MCKAY HNPAMBIMHU, pac-
CTOSTHUE MEXY ITIOCKOCTSAMU; YMEHUE UCIOJIb30BaTh IIPU PELICHUU 3a-
Ja4q M3YUYCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPHUU, YMCHHEC OLICHUBATDH
pasmepbl 00BEKTOB OKPY)KAIOILIET0 MUPA; CTPOUTh MaTeMaTHUECKUE MO-
ACJIM C TOMOMIBIO I'€OMETPHUICCKUX MIOHATHH U BCJIIMYHMH, pC€lIaTbh CBA-

3aHHBIC C HUMU MTPAKTUYCCKUE 3aJaUN
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YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYphl, 00BEM (GUTYDHL,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
KyO, mapajuienenumnea, npusma, nupamuaa, Gurypa u moBepxXHOCTh Bpa-
HIeHUs, WIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaas mo-
BEPXHOCTH MUPaMUJbI, TPU3MBbI, KOHYCa, IUIUHAPA, 00bEM Kyba, Tps-
MOYT'OJIBHOTO HapaJuIeNIeNnIea, MUpaMuabl, IPU3MBI, UIHHAPA, KOHY-
ca, 1mapa, pa3BEpTka OBEpPXHOCTH, CEYCHUS KOHYCa U UINH]IpA, Tmapa-

JICJIBHBIC OCHU WJIM OCHOBAHHIO, CCUHCHUC Iapa, IJIOCKOCTh, KaCaromasicsa




11

12

cdepsl, HUIMHIpPA, KOHYCA; YMEHHUE CTPOUTh CEYEHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOTPaHHUKHU, (QUTYPHI U IOBEPXHOCTH BpAILEHUs, UX Ce-
YEHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MpUMeE-
HSTh CBOWCTBA T'€OMETPHUYECKUX (PUTYp, caMOCTOSTEIBHO (HOPMYITUPO-
BaTh OMNpeAeNCHUs N3y4aeMbIX (DUTYp, BBIABUTATH THUIIOTE3HI O CBOMCTBAX
U TPU3HAKaX TeOMETpUUYecKnX (huryp, 000CHOBBIBATh WIJIM ONPOBEPIaTh
UX; YMEHHE MPOBOJUTH KiaccupuKauoo (GUryp mno pasinyHbIM MpU3HA-

KaM, BBIIIOJIHATH HGO6XOI[I/IMBIe JOINOJTHUTCIILHBIC TTIOCTPOCHU A

YMeHue onepupoBaTh NOHATHUAMMU: JIBUKEHHE B IPOCTPAHCTBE, MHapal-
JeNbHBIA EPEeHOC, CUMMETPUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBO-
poT, npeoOpa3oBaHue MOAOOHs, MOA00HBIE (PUTYPHI; YMEHHUE paclio3Ha-
BaTh paBHbIC U MOAOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE,
apXUTEKTYpe; UCIOIb30BaTh FEOMETPUUECKNE OTHOLLEHUS NPU PEIICHUN
3ajjay; HAXOAMUTh I€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, IUIOLIAb,
00BEM) MpHU pelIeHnH 3a/1a4 U3 IPYruX y4eOHBIX IIPEIMETOB U U3 peallb-
HOW JKM3HU; YMEHHE BBIYMCIATH NEOMETPUYECKHE BEIMYMHBI (AJIUHA,
yroJi, IiIoma b, 00bEM, IUIOLIalb NOBEPXHOCTHU), UCIOJIb3YSl U3YUEHHBIE
GopMynbl U METOABI, B TOM 4YHCJE: IUIONA]b MOBEPXHOCTH MUPAMHUJIBL,
MIPU3MBI, KOHYCa, IMIIMH/IPA, TUIOMAab chephl, 00bEM Kyba, MpsIMOYToiIhb-
HOTO Mapajuieenunena, TMpaMuabl, TPU3Mbl, LUIMHIApPA, KOHYyca, I1apa;

YMEHHE HaXOUTh OTHOIIEHHE 00BEMOB OJOOHBIX (pUTyp

YMeHne onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
IIPOM3BE/IEHNE BEKTOpa Ha YHUCIIO, pa3jioXKeHHe BEKTopa o 0asucy, cka-
JSIPHOE TIPOU3BEICHUE, BEKTOPHOE IPOU3BEIECHUE, YIOI MEXAY BEKTO-
paMu; YMEHHE HCIIOIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOH IS

pelmiCHus TCOMETPUUCCKHUX 3aJlad U 3aa4 APYyIrux y‘le6HBIX npeaMeTOB
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VYMeHne BbIOMpATh MOIXOSANIUN METO IS PelIeHUs 3aa4u; TOHNMa-
HUE 3HAYUMOCTU MAaTEMaTUKU B U3YUYEHUU MPUPOAHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBIICHUI; YMEHHE pacro3HaBaTh MPOSBICHHE 3aKOHOB Ma-
TEMaTUKUA B UCKYCCTBE, YMEHUE MPUBOAHUTH MPUMEPhl MaTeMaTUYECKUX

OTKPBITHH POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 PanponaneHble yncina. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE
' MIEPUOINYCCKHE IPOOH
13 Apudmernueckuii KOpeHb HATYPaJIbHOM CTeneHu. J|eHCcTBHS ¢ apupMETUIECKIMH KOP-
' HSIMHM HaTypaJIbHON CTENEHH
14 Crenenp ¢ nenbiM nokasaresneM. CTeneHb ¢ palMOHAIbHBIM Ioka3areneM. CBoHCTBa
' CTETIeHU
. Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JelicTBuTenpHble yucia. ApudmMerndeckue onepanuuy ¢ JeHCTBUTENbHBIMU YHCIAMU.
1.7 [IpubnuxEéHHbEe BHIYMCICHUS, [IpaBUIa OKPYTJICHUS, PUKUAKA U OLIEHKA pe3yjbTaTa
BBIUNCIICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpHIIbl




DOyHKINUK U TpaPUKH

dyHKUA, crmocoos! 3amanus Gyakuuu. ['paduk dyakuun. Bzanmao obparabie GpyHK-

3 un. Yéraele u HeuéTHble GyHkun. [lepuonnveckue pyHKuum
Ob6nacTh onpeaeneHns 1 MHOKECTBO 3HaueHn QpyHkiuu. Hymu ¢pynkmun. [Tpomexyt-
3.2 K{ 3HAKOIOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKLIMH. MakCUMyMbl U MUHU-
MyMbl pyakun. Hanbomnbiiee 1 HauMeHblee 3Ha4eHne (QYHKIIUN Ha IPOMEKYTKE
33 Crenennas QyHKIMS ¢ HATypaJIbHBIM U 1ENbIM Toka3areneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
" Touku pa3peiBa. AcuMnTOTH rpadukoB ¢pyHkuuii. CBolicTBa (PyHKIMI, HETIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaiuza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKIHNA
42 [IpumeneHne MPOU3BOJHOM K MCCIEAOBAHHUIO (DYHKIIMKA HA MOHOTOHHOCTH M 3KCTPEMY-
' Mbl. Haxoxaenne Hanbonb1ero 1 HaMMEHBIIEro 3Ha4eHUs! (PYHKIIMU Ha OTpE3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka: aJIre6pa " Ha4YaJla MAaTCMATHYICCKOI'O aHaJIn3a, TCOMCTPHA. I'eo-

metpusi, 10-11 knaccewsl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u npy-
rue, AkimonepHoe ooiectBo «M3narenbetBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://7.math.ru/courses

https://uchi.ru/teachers/lk

https://sdamgia.ru/
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