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[NHOACHUTEJIbHAA 3AIINCKA

Pabouas nporpamma yue6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuaromuxcas 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIEero
00pa3oBaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEIBIBISIEMBIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 00Opa30oBaHUS.
Peanuzanus IPOrpaMMBbl o0ecreynBaer OBJIJICHUE KITFOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY JIJISl CAMOPA3BUTHSI M HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OILIEKYIBTYpPHOTO, JMYHOCTHOTO U
MO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU 00YUaAIOITUXCS.

HEJIN U3YUEHNA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOro Kypca Te€OMETPUM Ha YPOBHE CPEIHEr0o OOIIero
oOpa3zoBaHus 00YCIOBJIEHA MPAKTUUYECKON 3HAYMMOCTBIO METalpeIMETHBIX U
PEAMETHBIX PE3yJIbTaTOB 00YUEHUS] TEOMETPUH B HANPABICHUU JIMYHOCTHOTO
pa3BuTHsa oOydaromuxcs, (GopMUpoBaHUS (PYHKIIMOHAIBLHONW MaTeMaTHYECKOM
IPAMOTHOCTH, M3YYCHHUS JIPyruX Y4eOHbIX JUCHUIUTMH. Pa3Butne vy
oOydJaromuxcs MPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FCOMETPUYECKUX aOCTPaKIIUi, COOTHOIICHWU PEAIBHOTO ¢ HJCAIBHOIO,
XapakTepe OTPAKCHUS MAaTeMaTHYeCKOW HAayKOW SBJICHUW U MPOIECCOB
peaJpHOTO MHUpA, MECTE TEOMETPUU B CUCTEME HAYK M POJIM MaTeMaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHUM M B TIPAKTHUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCS, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBisieTCs OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak 0OecleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JUCLUHUIUIMH €CTECTBEHHO-HAaYYHOU HAaNpaBJIE€HHOCTHU, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MblieHHEe, GOpMUPYEMOe MPU U3YYCHHH OO0YYarolIuMUCs
NOHATUMHBIX OCHOB TE€OMETPUM M MOCTPOEHUU LEMOYKH JIOTHYECKUX
YTBEPKACHUN B XOAE PELICHUS N€OMETPUYECKHUX 3a]ay, YMEHHUE BBIIBUIATh U
ONPOBEPraTh T'MIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELICHUH 3a/1ad
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHNe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH yenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBLHOTO OBbITHS, (hopma
OTpPa)KEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JNEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
ABIISICTCS OAHUM M3 MPOGECCHOHAIBHO BAXKHBIX KAa4ECTB, MOATOMY aKTyajbHa
3amaya (popMupoBaHHS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Ilens ocBoeHmst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3oBOM
ypoBHE 00yueHUsT — 00I1Ie00pa3oBaTeIbHOE W OOMIEKYIbTYPHOE pa3BUTHE
oOydarommxcs 4epe3 oOecreueHne  BO3MOXXHOCTH  TNPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JEUCTBU,
ceuuPUYHBIX  T€OMETPUU, BO3MOXHOCTHM  YCIEIIHOTO  IPOJOKEHUs
oOpa3oBaHusl 1O CHEUUAIBHOCTAM, HE CBS3aHHBIM C  [PHUKIAJIHBIM
HCIIOJIb30BaHUEM F€OMETPUHU.



[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
oOydJarommxcs CpeaHeld IIKOJbl, HE HUCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o01miero oopasoBanus. Takum oOpaszowm,
oOyyaroiuecsi Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMCHMS, CBSI3aHHBIC CO CICIM(PUKON T€OMETPHH U HEOOXOAUMBIC ISl KU3HH B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOKHOCTb HM3YyUUTh
reoMeTpHI0 OoJiee TIIyOOKO, €CJIM B JlallbHEHIlIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHMSIX B TPO(ECCHOHATEHON e TEIbHOCTH.

JlocTikeHue 1Lenu OCBOEHUS IMPOTrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIUX 3adad. lIpuopuTeTHBIMH 3aJadamMH OCBOCHHS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsStOTCS:

o (opMHpOBaHHE TIPEJCTABICHUS O TEOMETPUU KaK YacTH MHPOBOK

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAFOIIHM MUPOM;

e (opMHpOBaHKE MPEACTABICHUSI O MHOTOTPAHHUKAX M TEJaX BpPAICHHUSI
KaKk O BaXHEHIIMX MATEMaTHYCCKUX MOJENIAX, IO3BOJISIOIINX
OIKMCHIBATH U M3y4YaTh PA3HBIC SBICHUS OKPYXKAIOMIET0 MHUPA;

o (dopMHpOBaHHWE YMEHHS pACIO3HABaTh Ha YEPTEkKaxX, MOJEIIX U B
peaTbHOM MHPE MHOTOTPAHHUKH U TeJla BPAICHUS;

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

e (opmMupoBaHHE YMEHHUS ONECPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOT'paHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIIAQJICHWE QITOPUTMAMH DPCIICHUS OCHOBHBIX THIIOB  3ajad;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie¢ PEHICHUS] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJIEpKAHUEM;

e Dpa3BUTHE  WHTEIUJICKTYaldbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOydJarommuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHAIBLHOH  TI'PAaMOTHOCTH,  pEJIEBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHUH JPYTUX y4COHBIX [PCAMETOB, POSIBICHIS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIMPOBATh WX Ha S3BIKE
T€OMETPUU M  CO3/1aBaTh TI'E€OMETPUUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBI TEOMETPUYECKHM amnmapar Uil pPEUICHUs IPaAKTUKO-
OpUEHTUPOBAHHBIX  3a/Ja4, HMHTEPIPETHPOBATH H  OICHUBATHh
MOJTYYCHHBIE PE3yJIbTaTHI.

OTnMuuTeTFHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KypC
CTEpEOMETPHH B Hauyaje ero W3y4eHus 3aj7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUSA, U ONMpPENeNEHHBIM 00pa30oM OpraHuW30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTAHMYJIUPYET MPOTEKAHNE WHTYUTHUBHBIX MPOIECCOB, MOTHBUPYET
K JaJbHEHIIeMY N3YUYEHUIO MPEAMETA.

[Ipenmoutenune oTAaéTcs HATIATHO-KOHCTPYKTUBHOMY METONY OOyYeHWS,
TO €CTh TEOPETHUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
MPEACTABIICHUN Yy Yy4YalUXCS B KypCce€ CTEPEOMETPUU MPOBOAUTCA 32 CUET
pelieHusl 3a7ad Ha CO3JaHUE TPOCTPAHCTBEHHBIX O0Opa3oB © 3aaad Ha
OlepHpOBaHUE MPOCTPAaHCTBEHHBIMU oOpa3zamu. Cozmanue oOpasza MpOBOJUTCS



C OMOpPOM HA HATJSHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBICUECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJAHOIO COACPKAHUS.

OcHoBHBIE cozepKaTenbHble JTUHUU Kypca «l'eomerpum» B 10-11
kiaccax: «MHoOrorpanHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBEy», «Tena
BpalieHus», «BeKkTopel M KOOpAMHATBHl B TpocTpaHcTBe». DopmupoBaHue
JIOTUYECKUX YMEHUM pacIpeiessieTcs He TOJNBbKO MO COAEpPKATEIbHBIM JIMHUSM,
HO U TI0 rojilaM 00y4YeHHUs Ha YPOBHE CpeIHero o01iero o0pa3oBaHusl.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs pabodeil NporpaMmbl, paclpeAesi€HHbBIM [0 TrojaM OOyuYeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHSITUSIMU U HaBBIKAMU OCYILECTBISIOCH MOCJIEIOBATENBHO U MOCTYNATEIbHO,
C CcOONIOfICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJUCh B OONIYI0  CHCTEMY T€OMETPUYECKUX  MpeICTaBICHUN
oOydaromuxcs, paciupss U yriuyonss e€, oopa3ysl MPOYHbIE MHOXXECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reometpuun orBoautcsa 2 yaca B Heaento B 10 kmacce u 1 yac
B Heaemo B 11 kimacce, Bcero 3a jaBa roga oOyueHust - 102 yueOHBIX 4aca.



COLAEPXAHUE YYHEBHOI'O KYPCA
10 KJIIACC

[IpsiMBbIE€ U TIIIOCKOCTH B MMPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpEeCcEKaroluecs,
NnapajiyieIbHbIE W CKpEelIMBaOIIMecs npsaMble. [lapaiienbHOCTh TPAMBIX H
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIIEIbHBIE MPSAMbIE B IPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; MTApaUIEIbHOCTh MPSAMON U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MPAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TuIockocTel. IlpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjienenurne; moCTpOeHUEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTH NPSIMOM M IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIEeHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroj JBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUIOCKOCTH,
paccTosiHHEe OT MPSMOM 70 IUIOCKOCTH, MPOEKUUS (GUTYpPhl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHororpaHHuKH

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yromnpHas mpu3Ma; TpaHU U OCHOBAHMUS IMPU3MBI;, NpsMas H
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, nDpPsAMOYrOJbHBIM MapajUICJCNUIle] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mupamMuaa, rpaHd ¥ OCHOBAaHUE MUPAMUJBI; OOKOBasi U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBUIbHAs W YyCEUEHHash MNHpPaAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHasg TMUpaMuia U OPaBWIBHBIA  TEeTpasap; Kyo.
[IpencraBneHre O MpPaBUIIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MOJACKa’ap U
ukocazip. CeueHus: MpU3Mbl U MUPAMUJIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IJIOCKOCTU. DJEMEHThl CHUMMETPUM B NOHUpaMuAax, MNapajieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTU NPABUIBHOW MUPAMUIBI,
TeopeMa O IUIomaaAu yceu€éHHou mnupamuibl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

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

11 KIIACC



Tena BpameHus

Hunuaapuyeckass  MOBEPXHOCTb,  OOpasywoliue  MWIMHAPUYECKOM
MOBEPXHOCTH, OCh MWIMHAPUUECKON MOBEpXHOCTU. [lunuHAp: oCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3yrolass U OCh; IUIOHIAAh OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yolre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHocTH. KoHyc: oOcCHOBaHME |  BeEpIHHA,
oOpasymoriasi 1 OCh; IUIONIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITuaMeTp; IJIOA b MOBEPXHOCTU CEpPHI.
B3aumHoe pacnonoxenue chepbl M IIIOCKOCTH; KacaTelbHash IJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omMCcaHHbIH OKoJI0 cdepbl; chepa, BOUCaHHAS B MHOTOTPAaHHUK, WM TEJO
BpaIlcHUsI.

[Tonsitue 06 oOvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJBHOTO Mapajuienenunena u ciuefacTBusi u3 He€. OO0béM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaab cQepsol.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennss nuinuHIpa (MapauielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHYyca (mapajijieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopsl 1 KOOPAUHATHI B TPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CllokKeHHWe W BBIUUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3znmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHbIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTeEMa KOOpAuWHAT B IpoctpaHcTBe. KoopauHatel BekTopa. Ilpocrteiiue
3a7laud B KOOpJMHATAX. YTOJI MEXAYy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeXAy MNOpPSIMBIMU M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHWUPYEMBIE PE3VYJIbTATDI
JIMHHOCTHBLIE PE3VYJIbTATDI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
0 MaTeMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PANHUYHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TpPaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHUEM B3aUMOJEHCTBOBATh C COUMAIbHBIMA MHCTUTYTAMH B COOTBETCTBHUHM C
uX (PYHKIMSAMU U HA3HAYEHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MAaTE€MAaTHYECKON IIKOJIbI, K HCIOJb30BAHUID 3THX JOCTHKEHUH B JPYTrUx
HayKax, TEXHOJIOTUSX, chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCTBIO  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYUBOTO OYIYIIETO.

DcTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMUYHBOCTBIO K MaTeMaTHYECKMM aclleKTaM pa3judHbIX BHJIOB
UCKYCCTBA.

duznueckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OT/BIXA, PETYJsIpHas pu3NvecKas akTUBHOCTB); (DU3NIECKOTO
COBEpIIICHCTBOBAHUSI, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
e TSIILHOCTERIO.

TpynoBoe BocluTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAO0JI00MS; UHTEPECOM K
pasnmuuHbIM  cdepaM  NpodEeCcCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0 HAa MPOTSHKEHUHM BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COLMAJIbHO-3KOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE MPUPOJHOM H
COITMAJIBHOM Cpedbl, OCO3HAHMEM TJIOOAJBHOTO XapakTepa JKOJOTHYECKHX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMaTHYeCKUX 3HAHUM A



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

[leHHOCTH HAYYHOTO MMO3HAHUA:

c(OpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJIS Pa3BUTHUS LIUBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MaTEeMaTHUKW U MAaTeMaTHYECKOW KyJIbTypOd KaK CpPeJICTBOM IO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3VJIbTATHI

MeranpenMeTHbIE Pe3ybTaThl OCBOECHUS MPOrpaMMbl y4eOHOTO IpeIMeTa
«MatemaThKa» XapaKTePU3yHOTCS OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HABAaTEIbHBIMU  JICUCTBUSIMHU, YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JNEUCTBUSIMU, YHUBEPCAIIBHBIMU PETYISITUBHBIMU JICUCTBUSIMHU.

1) VYHuBepcanbHble IO3HaBaTelIbHbIE  JEHUCTBUA, OOECIEUMBAIOT
dopMupoBanue 0a30BbBIX KOTHUTHUBHBIX MPOILECCOB OOy4aromuxcsi (OCBOEHHUE
METOJIOB  TMO3HAHUS  OKPYXKAIOIIero  MHpa; MNPUMEHEHHE JIOTMYECKHUX,
UCCJIeI0BATEIbCKUX OTNepalluid, yMeHHI padoTaTh ¢ uHPoOpMaluen).

bazoBbie nornueckue qeHCTBUSA:

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

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

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPa30BLIBATH CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHbIC, €JUHUYHbIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

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

e BBIOMpATH croOco0 pemieHus] y4eOHOW 3amadyn (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTeNbCKUE TEUCTBUS:

e WCIIOJNIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEIBCKHA  HWHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIONINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
HCCJICIOBAHNE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO



00beKTa, SBJICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHU;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSIX.

Paborta ¢ nundopmarmeii:

2)

BBISBJIATH A€(PUUUTH HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA
Ha BOIIPOC U JIJI PELLCHHUS 3a]1a4u;
BbIOMpaTh MHMOpPMAIMIO U3 HUCTOYHUKOB  PA3NMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, MWILTIOCTPUPOBATH TpadUUECKU;
OLICHMBAaTh  HAAEKHOCTH  MHPOPMALMM 1O  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

YHuBepcaibHble KOMMYHHUKATHUBHBIE JIEHCTBHUS, O0OECIeUMBAIOT

c(OpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB O0YYaOIIUXCS.
OO1ieHue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSIMH M IIEJIIMH OOIICHMS; SCHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOYKY 3pCHHS B YCTHBIX M NMCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BRICKa3bIBaTh UICH, HAIICICHHBIC
Ha TIOWCK PEIIEHUsS; COIMOCTaBISATh CBOM CYXKICHHUS C CYXKICHHUSIMH
APYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3INYUe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (GOopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NPEICTaBIATh  PE3yabTaThl  pEIICHHWS  3aJadyd, OKCIICPUMEHTA,
UCCJIEJIOBAHUS, TIPOCKTa; CAMOCTOATEJHbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Yy4YETOM 3aJad TPe3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyIHUUYECTBO:

3)

NOHMMATh W  UCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHANBUAYaTbHON paOOTHl MPHU PEIICHUU y4eOHBIX 3a/lay; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboTel (00CyX)aeHUs, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbl» W WHBIC); BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMNA MPOAYKT MO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.
VYHuBepcanbHble  PErylATUBHbIE  JEUCTBUSA,  OOECIEUYMBAIOT

dbopMHUpOBaHUE CMBICIIOBBIX YCTAHOBOK M KW3HEHHBIX HABBIKOB JTUYHOCTH.
CamMoopranuzanusi:



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

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUs
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIANETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA
IIpoLecca U Pe3yJIbTaTa PEIICHNUs MATEMATUIECKOM 3a1a4y;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NPHU pPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yibTaTa LEIH M YCIOBUSM, OOBICHATH
IPUYMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3VJIbTATBI
10 KJITACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TpuMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUH
TeOMETPUYCCKUX 3a]1a4.

OneprpoBaTh MOHIATHSAMH: TAPALICIBHOCTE M TMEPHEHAUKYIIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYTpaHHOTO yTiia; JTMHEHHBIN yroyl ABYIPAaHHOTO yTria; rpaaycHas mMepa
JIBYTPaHHOTO YTJIa.

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

Pacnio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (MHpaMHUaa; IpPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIC U HAKJIIOHHBIEC MIPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBathb MOHATUSIMU CeKyIIas TIOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

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

Pemate 3amaun Ha HaXOXKJCHUE TEOMETPUUECKHUX BEIMYMH MO OOpas3iam
WM aJTOPUTMaM, MIPUMEHSS U3BECTHBIE AHATMTUIECKHAE METO/IBI TIPH PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKTY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIONITUMUCS TPSIMBIMHU.



PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUH
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3aJlad Ha BBIYMCIEHUE YIJIOB MEXAY
CKPEIIMBAIOUIUMUCA TPSAMBIMH, MEXAY HOPSIMOM M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MOpUMEHEHUueM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAyY TIOAASIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CUMMETpPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3Bnekath, npeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax
U pUCYHKaX.

[IpumensaTe reomerpuueckue (akThl JUIsl PEUICHUS CTEPEOMETPUUECKHUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIIEHUs, €ClId YCJIOBHUSA
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

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

[TpuBoAUTH TIPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[TpumeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE TMOHSATHS B IPOIIECCE TMOMCKA pElICHUs
MaTeMaTU4YeCKH CGHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pealbHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH M TEOpeM, almapara aireopsl;
pelmarb NpPakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPHUYECKUX
BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yIolue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTbD,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UWIMHIP, KOHYC, cdhepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beruucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeNl  BpalleHHS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCAHHBIA B cdhepy u
OMMCAaHHBIA OKOJNIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOIIAISIMU [TOBEPXHOCTEN U 00bEMaMu
MOTOOHBIX TEJL.

N306paxkate m3zydaembie (UTYpPHI OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) IUUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYDP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaICHU .



N3BnekaTh, WHTEPIPETHPOBATh W TPeoOpa3oBbIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOJTHATE  ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMU CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroJI
MEXIY BEKTOpPAMH, CKaJsIpHOE TIPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIE H
KOMITAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TMPOHW3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaSIPHOE MPOM3BEJCHUE, PACKIIAJAbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBath MIIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHsATs TeoMeTpudeckue (GakThl IS PEHICHUS CTEPEOMETPHUYSCKHUX
3aj1ay, MPEINoJiaraloNIuX HECKOJIBKO IAaroB PEIICHHS, €CIU  YCIIOBHUSA
NPUMCHCHUS 3aJIaHbl B SIBHOUM (opMe.

Pemath mpocTeiime reoMeTpuYecKHUe 3a/1adyd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaun Ha [10Ka3aTejibCTBO MATEMATUYECKUX OTHOUICHUN U
HAXO0XJICHUE TEOMETPUYECCKUX BEIWMYMH IO oOpasliaM WIH aJrOpPUTMaM,
NPUMEHSST M3BECTHBIC METOJBI MPU PEIICHUU CTAaHIAPTHBIX MAaTEMaTHYCCKHX
3aj1ad4.

[TpuMeHAT, MpoCTEHIe NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TP PEIICHUN CTEPEOMETPUUCCKUX 3a1ad.

[TpuBOAMTh TIPHMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOIC H
’KU3HHU, Pacrio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBAaTh peajbHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMHM, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
UCIIOJIb30BAaHMEM T€OMETPHUYECCKUX IOHATHH M TEOpeM, amrmapara ajireopsl;
pelaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE INTAHNPOBAHUE
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Ne HanmenoBanue pasnennos u OnexrponHsie ((POBEIE)
KontponbHble [IpakTrueckue
I/ | TEeM MporpaMMbl Bcero 00pa3zoBaTebHBIE PECYPCHI
paboTsl paboThI
bu6moreka [IOK
1 B
BEAICHIE B CTCPEOMETPHIO 10 https://m.edso0.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTH MPSIMBIX https://m.edsoo.ru/1c209e37
U TUIOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12 bubnuoreka [IOK
MPSAMBIX U IIIOCKOCTEHN https://m.edso0.ru/1c209e37
4 VYTl MKy NPAMBIMU U 10 1 bubnuoreka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M
HOTOTPaHEHET 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 06
DOMBL MEOTOTDEHHIROB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
PAacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOTPAMME



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 KITACC

I[TPOTPAMME

HaumenoBanue KommaectBo gacos
Ne OnexrponHsie ((POBEIE)
pa3enoB U TEM KontponbHbie
n/m Bcero I[IpaxTuueckue paboTel | 00pazoBaTebHBIE PECYPCHI
IIpOrpaMMabl pa60TLI
bu6morteka [IOK
1 T
e1a BpatieHui 12 https://m.edso0.ru/1c209e37
N bubnuotexa [JOK

2
OObEmet Ten 5 1 https://m.edso00.ru/1c209e37
Bexkrops! n

3 KOOPJIUHATHI B 10 1 bubnmmoreka HOK

p https://m.edso0.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHwme, . 1 bubnuorexa [JOK
CHCTEeMaTH3aIus https://m.edso0.ru/1c209e37
3HAHHI

OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0



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

I[TIOYPOYHOE INTAHNPOBAHUE

10 KITACC
KosmuecTBo yacos

Ne [Hara DneKTpoHHbIE HU(POBBIC
Tema ypoxka KonTponbHbie [IpakTnueckue

n/m Bcero U3y4EHUs 00pa3oBaTENIbHbBIE PECYPCHI

paboTsl paboThl

OcHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKa, TpsMasi,
TUIOCKOCTD, TIPOCTPAHCTBO.

1 [IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PHUCYHKAX: U300paxeHus https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsTus: nepecekaronyecs

2 IUTOCKOCTH, IIEPECEKATOIINECS 1 bubmorexa LOK

> [P https://m.edso0.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecekarouuecs
3 IJIOCKOCTH, TEePECEeKaIOINecs 1 Bu6mmorexa [JOK
> 1eP https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOT'paHHUKAMHU,

4 M300pakeHre MHOTOTPAaHHUKOB Ha ! bubnuoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax

5 HavanwsHbie cBenenus o kyoe u 1 bubnuoreka [JOK
NApaMUJIe, UX Pa3BEPTKU U https://m.edso0.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenn. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBegeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U

bu6mmoreka [{OK

0 Mozenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akCHOMaTHYECKOM

7 MOCTPOEHUH CTEPEOMETPUMU: bubnuotexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

8 MOCTPOECHUH CTEPEOMETPUMU: bubnuotexa [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUMU: bubnuoreka [JOK

o AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPHHU: bubnuoreka [JOK
AKCOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue npsmMbIix

1 B [IPOCTPAHCTBE: bubnuorexa [IOK

NepeceKaronmecs, nmapajajieJIibHbIC
1 CKPCIIHUBAIOMIUCCA ITPIAMBIC

https://m.edsoo.ru/1a2520f6



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

[TapamienbHOCTD IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:

bu6mmoreka [IOK

12
HAPAILICIILHBIC TPAMBIC B https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; MapaJIEIbHOCTD
TPEX NPAMBIX
[TapamrenbHOCTE NPSIMBIX U
13 IJTOCKOCTEMN B MPOCTPAHCTBE: bubnuotexa [JOK
[TapamiensHOCTE IPSIMOI U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBJICHHBIMHU bubnuorexa [JOK
CTOpPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [JOK
napajiebHbIE IIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napauiesibHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edso0.ru/e504d656
[Ipocreiiye npocTpaHCTBEHHbBIE
19 (uryphl Ha TUIOCKOCTH: TETpad Bubmmorexa LIOK
P + TEIPESAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bubmuoreka [JOK
20 I1 i
OCTPOCHIE CORCHITE https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceueHuii bubmorexa LIOK

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

KonTtponsHas pabota o Teme
"[IpsiMble U TUIOCKOCTH B

bu6mmoreka [{OK

22
npocTpancTse. [lapamnensHocTs https://m.edso0.ru/9a0a9e56
MPSIMBIX U TJIOCKOCTEH"
[Tepne SIPHOCTB MPAMOM U
23 I ffK:iffﬁIe pneH 1709 JP;H HBIC Bubnuorexa LTOK
1  TICPHEHAMGIAP https://m.edsoo.ru/b19f6a5d
MpsSIMBIE B TIPOCTPAHCTBE
24 [IpsimMble apajuieabHbIE U bubnuoreka [JOK
MEPIEHIUKYIISIPHBIE K IUNTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble apaienbHble U bubnuoreka [JOK
MEPIEHIUKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHauKyIIpHOCTH bubnuotexa [JOK
IPSIMOM U IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPSAMOU U TIIIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsimMoit bubnuoreka [JOK
28 .
MEePIEHANKYIISIPHOMN IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHIUKYISIPHON IJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIUKYNAp U HAKIOHHBIE:
31 paccTosiHue OT TOUKH JI0 bubnuoreka [JOK
ILUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMON JI0 IJIOCKOCTH
32 [lepnieHIUKyIIAp U HAKJIIOHHBIE: bubnuoreka [IOK



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
PSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/66fefadd

[lepneHuKyIsip ¥ HAKJIOHHBIE:

33 paccTostHuEe OT TOYKHU J0 bubnuoteka [JOK
IJTOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM 10 MJIOCKOCTH
[TepnienuKkyssip U HAKJIOHHBIE!

34 paccTositHue OT TOYKH JI0 bubnuorexa [JOK
IJTOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSAIMOM 10 MIIOCKOCTH

35 VYTrabl B IPOCTPAHCTBE: YroJl bubnuotexa [JOK
MEXKy NPSIMOM U IIIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TUMHEUHbINA bubnuoreka [IOK
YIoJI IByrPaHHOTO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHbINA bubnuoreka [JOK
YIoJI IByrpaHHOIO yrJia https://m.edsoo.ru/c7c777ed
[lepnieH TUKYIAPHOCTD

38 IJIOCKOCTEM: MTPU3HAK bubnuoreka [JOK
MEePIEHIUKYIISIPHOCTU JBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[leprieHTUKYIAPHOCTD

39 TJIOCKOCTEH: TPU3HAK bubnuoreka [JOK
MEPIEHIUKYIIAPHOCTU IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN

40 [lepnieH IMKYIAPHOCTD bubnuorexa [IOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

IIJIOCKOCTEMN: IPU3HAK
NEPIEHINKYIIPHOCTU ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/ba75dc57

41 Teopema 0 TpEX MEPIIEHIUKYIIAPAX bubnmorexa LHOK
p p PHCHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TPEX TIEPIIEHIUKYIIAPAX bubmorexa LOK
p p PHCHMKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX mEepHEHAUKYIISIPAX bubmorexa LOK
p p PHCHMKYIAD https://m.edso0.ru/9f246736
KonTponsHas pabota no remam
44 "[leprieHIMKYIAPHOCTD NPSIMBIX U bubnuoreka [JOK
mrockocter" u "Yrael Mex Iy https://m.edsoo.ru/5b971ef3
NPSAMBIMH U TJIOCKOCTAMU"
[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE DJIIEMEHTHI
45 MHOTOI'DAHHHUKA, BBIIYKIbIE U bubmmorexa TOK
p ’ YK https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHHUKH;
pa3BEPTKAa MHOTOTPaHHHUKA
[Ipusma: N-yroapHas npusma,
I'PaHW U OCHOBAHUS MTPU3MBI;
46 apsMas ¥ HaKJIOHHAS IPU3MBL; bubmorexa [IOK
p p ’ https://m.edsoo.ru/b4ad63ad
OOKOBAas U TOJIHAS [IOBEPXHOCTh
MIPU3MBI
ITapannenenunen,
P VH bubmuoreka [JOK
47 MPSIMOYTOJIBHBIN TapaslieIe e

M €ro CBOMCTBa

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Mupamua: N-yrojipHas nupamuia,
IpaHy ¥ OCHOBAHUE MTUPAMHU/IbI;
OOKOBas ¥ OJTHASI TOBEPXHOCTh
MUpaMHU/IbI; PABUIIBHAS U
yced€HHAs nupamMuaa

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBUIIbHBIE MHOTOTPAHHUKMU:
IIOHATHUC MTPABUIIBHOI'O
MHOI'OrpaHHUKa, IpaBUJIbHAA
IIpru3Ma 1 nnpaBuJibHadg nupamMuaa,
IIpaBUJIbHAS TPEYTOJIbHA
MMAPaMHUJIA ¥ TIPABUIIBHBIN
TeTpa’ap; Kyo

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTadIp,
JOJIeKa’Ap U UKOCAdP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHS OTHOCHTEIIBHO TOYKH,
MPSAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpaMHUIaX,
napajuieJienumeax, MpaBUiIbHBIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue >neMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JarOHaJH, yIJIbl

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

ITnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTHU MPSAMOM
IIPU3MBI, IJIOIab OCHOBAHUH,

bu6mmoreka [JOK
https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

Teopema 0 OOKOBOH MOBEPXHOCTHU
IIPSIMOM IPU3MBI

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHOMN

54 MUpaMUIbl, TEOPEMa O TUIONIAIN bubmorexa HOK
PAVITARL, TEOP neA https:/m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
InmrupaMHu bl
55 KonTposbHas pabora no teme bubnuoreka [JOK
"MHoOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
56 Morsme 06 06nEme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
> OObEM nupavH b https://m.eds00.ru/235171b3
N bu6moreka [IOK
o8 OObEM nupavH b https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 ObEM nupavH b https://m.eds00.ru/79¢10312
N bu6moreka [IOK
60 OObEm mupamu el https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 0
OObEM NpH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 0
OObEM NpH3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63
ObEM pHsMEI https://m.edso0.ru/482d3f51
64 KonTponpHas paboTa o Teme bubnuorexa [IOK



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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"O6BEMBI MHOTOT'PaHHUKOB"

https://m.edso0.ru/28a6573c¢

65

[ToBTOpEnue, 060061IeHNE
CUCTEeMaTU3alrs 3HaHH.
[ToctpoeHune ceueHuit B
MHOTOTPaHHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/098bedad

66

[ToBTOpEHue, 06061IeHNE
CUCTEMaTU3als 3HAHUMN.
Brruncnenue paccTosHu: MEXIy
JIBYMS TOUKaMH, OT TOYKHU 10
MIPSIMOM, OT TOYKH 0 IJIOCKOCTH,
MEXKy CKpEIINBAOIIUMHUCS
MPSIMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas koHTpoabHas paboTa

bubmmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHue, 0600IICHNE
CHCTEeMaTH3aIs 3HaHUH.
Brruucienue yrios: Mexay
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXITY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
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11 KITACC

KomnnuectBo yacos

Ne [Hara DneKTpoHHbIE THU(POBBIC
Tema ypoka KontponbHbie IIpakTuueckue
/11 Bcero U3y4YCHUS 00pa3zoBaTeIbHBIE PECYPCHI
paboThl paboThl
Cdepa u map: neurp,

1 f))nf C nnaieT ; Hﬁomam) 1 bubmorexa LOK
panuyc, P, https://m.edsoo.ru/0341bc2b
MMOBEPXHOCTU CPepbl
B3anmHoe pacrionoxxeHue

9 chepsl U IIIOCKOCTH; 1 bubnuorexa [JOK
KacaTelIbHas MIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
H3o6paxenne chepsl,

3 ma apHa HHOCKO%TEI 1 bubmorexa OK

P ' https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
HuwmmHapuyeckas
MMOBEPXHOCTh, 00pasyromye

4 HWIMHAPUYECKON 1 bu6mmoreka [IOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
IAJTUHIPHIECKOM
MMOBEPXHOCTH
HunuHap: OCHOBAHUS H
OOKOBas TIOBEPXHOCTb,

5 06DA3VIONIAS H OCh- 1 bu6mmoreka [JOK

pasyrofit L https://m.eds00.ru/188f6216
IIoIaasr OOKOBOM U
MOJIHOM MMOBEPXHOCTH



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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N3006pakenue nuinHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuuapa. CeueHus
UUATUHIPA (TTIOCKOCTBIO,
MapayieaIbHON WK
MEPIEHIUKYIIIPHON OCH
IUATTUHPA)

bu6mmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
o0pa3zyrolre KOHMIeCKOU
ITOBEPXHOCTH, OCh U
BEpPIINHA KOHUYECKON
ITOBEPXHOCTH

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIInHa, oOpasyromias u
0Cb; ILIOIaab OOKOBOH U
MOJTHOM TOBEPXHOCTHU

bu6moreka [IOK
https://m.edsoo.ru/897dd3b2

VYceu€HHbIN KOHYC:
o0pa3ymollue 1 BbICOTa;
OCHOBaHUS U OOKOBast
MMOBEPXHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

10

N3006paxkenue koHyca Ha
IockocTu. PazBépTka
KoHyca. CeyeHus: KoHyca
(TTOCKOCTHIO,
napajuieJIbHON OCHOBAHHUIO,
U IJIOCKOCTBIO,
MIPOXOJALICH uepes

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

BEpILHHY)

KomOunamus ten

11 BDALLCHIS 1 bu6mmoreka [{OK
paill https.//m.edsoo.ru/3cefl10e5
MHOTOTPaHHUKOB
MHororpaHHuk,
OTIMCAHHBII OKOJIO CEPBI;
12 cdepa, BIMCaHHAs B Bubamorexa [IOK
pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WJIH B TEJIO
BpaIICHUS
ITousitre 00 00BEME.
13 OCHOBHEBIE CBOMCTBA bubmorera [JOK
.. https://m.edso0.ru/26a03fb7
00BEMOB TeEN
N bu6moreka [IOK
14 006
HEM LHITHEPA, KoHyca https://m.edso00.ru/5513d87b
15 O0bEM 1Iapa 1 TIomaIhL bubnuoreka [IOK
cdepbl https://m.edsoo.ru/d189bde2
I[TonoOHsIe TETA B
MPOCTPAHCTBE.
COOTHOLICHUS MEXKTY bubnuoreka [JOK
16
IJIOIIAISIMU https://m.edsoo0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMu
OJI00HBIX TE
KonTtponpHas padoTa no
17 TemaMm "Tema Bpamenus” u bubmorexa LOK
patt https://m.edsoo.ru/4a33a8ab
"O6BeMsI TET"
18 BekTop Ha miockocTu u B bubnuoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnoxxeHue 1 BhIUUTAHUE bubnuorexa [JOK
BEKTOPOB https://m.edso0.ru/23f4f089

20 YMHOXEHHE BEKTOpa Ha bubnuorexa [JOK
YHUCIIO0 https://m.edsoo.ru/dee379eb
Pasnoxenne BekTopa 1o

21 TPEM HEKOMIUIAHAPHBIM bubnuoreka [IOK
BekTopam. [Ipasuiio https://m.edsoo.ru/a28fd74e
napajuiefenuneaa
Pemenne 3amau,

29 CBSI3aHHBIX C MPUMEHEHUEM bubnuorexa [JOK
MIpaBUJI JCUCTBUH C https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHatHO-BEKTOpHBIN

23 METO/1 TIPH pelIeHUun Bu6mmorexa [IOK

ATPELD https://m.edsoo.ru/d3alfe30
reOMETPUUECKUX 3a/1a4
[IpsimoyromnpHas cucrema
KOOpJIMHAT B

24 MPOCTPAHCTBE. bubnuoreka [JOK
Koopaunatsl BekTopa. https://m.edso0.ru/48db7058
[Ipocreiimue 3ana4un B
KOOpJIUHATaxX
Yroa Mex 1y BEKTOpaMH.

25 Ckans Hoj }1,1 01/1313le3 €HHE Bubmmorexa LIOK

P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncnenue yrioB Mexy bubnuoreka [IOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

MPsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e

KonTposabHas padora no
teMe "BekTopsl u

bu6mmoreka [{OK

21 KOOPAHMHATHI B https://m.edsoo.ru/77c22fc5
npocTpancTae"
[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3alMs 3HAHUH.

28 OcHoBHBIE QUTYDHI, Bubamorexa [IOK

https://m.edso0.ru/1780ba5d

(bakThl, TEOPEMBI Kypca
TUTAHUMETPUHT
[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUH.

29 OcHoBHBIE HUTYPBHI, Bubamorexa [IOK

https://m.eds00.ru/078cd184

(hakTbl, TEOPEMBI Kypca
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuorexa [JOK
3aja4u IaHUMETPHUH U https://m.edsoo.ru/7491efe0
METO/IbI UX PEIICHUS
[ToBTOpEeHME, 0600IICHNE 1

31 CcHUCTeMaTHu3als 3HaHHUM. bubmuoreka [JOK
3afgauu TUIAHUMETPUH U https://m.edsoo.ru/4dffda97
METO/IbI UX PEIICHUS
[ToBTOpEHME, 0606H.I€HI:I€ u BuGmiorexa LOK

32 CHCTEeMAaTU3alMsl 3HaHUIA.

OcHoBHBIE QUTYPHI,

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

(baxTbl, TEOpPEMBI Kypca

CTEPEOMETPUU
33 HroroBas KOHTpOJIbHAS 1 bubnuorexka [JOK
pabora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3alus 3HAHUI https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

[TPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHII OCHOBHOM OBPA3OBATEJIBHOM

ITPOI'PAMMBI
10 KJTIACC
Kon nposepsemoro [IpoBepsieMble MpeIMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMBbl CPETHEr0 00IIEro
pe3ynbTaTa o0pazoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh
7.2 [IpMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX NP PEIICHUH T€OMETPUUYECKUX 3a7a4
7.3 OnepupoBaTh NOHATHUAME: MAPAJLIEIBHOCTD U MEPIEHAUKYISPHOCTD MPSMBIX U TIOCKOCTEN
7.4 Knaccuduimposars B3aMHOE pacioio’KeHUE MPSIMbIX U TUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATHAMH: JBYI'PAHHBIA yroJi, TpaHU IABYTPAaHHOTO YIJia, peOpo JBYIPAaHHOTO yIiia, JTUHEHHBIN
yroJ IBYTPaHHOIO yIJIa, TpagycHasi Mepa JBYTPaHHOIO yria
76 OnepupoBaTb MNOHSATUSIMH: MHOTOTPAaHHUK, BBINYKJIBIH W HEBBINYKJIBIH  MHOTOTPAaHHHUK, 3JIEMEHTHI
' MHOTOTpaHHUKA, MPAaBUILHBIA MHOTOTPAaHHHUK
1.7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (MIMpamMuaa, Mpu3Ma, MpsMOYTroJIbHBIN MapajuieNenune, Kyo)
78 KnaccuduimpoBare MHOTOTpaHHUKH, BbIOMpasi OCHOBAaHHUS JUIsl KiacCHU(HUKAIMHU (BBIIYKJIbIE W HEBBIMYKIIbIE
' MHOTOTPaHHUKH, PaBUIbHbIE MHOTOTPAHHUKH, MPSIMbIE U HAKIIOHHBIE TPU3MBI, TapaJUIeICITUIIE IbI)
7.9 OnepupoBaTh MOHATHUSAME: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAHHIKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOSHUS CEUEHUN MHOTOTPAaHHUKOB, UCTIOIB3YS METOJ CIEI0B
711 CtpouTh ceyeHHs] MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BHITIOJIHATH (BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB
' MPOCTHIX OOBEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y
712 Pemrate 3aaun Ha HaAXOXAEHUE TEOMETPUUECKUX BEIMYHMH 10 00pa3liaM WK aJropuT™MaM, IPUMEHssS U3BECTHBIE

AHAIIUTUYCCKUC MCTOJBI ITPU PCHICHUHN CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a9 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MCKAY




ABYMA TOYKaMH, OT TOUYKHU OO HpSIMOfI, OT TOYKHU OO INIOCKOCTHU, MCKY CKPCHIUBAOIMMHCA ITPAMBIMHA

Pemrate 3aa4i Ha HaXOXACHUC I'COMCTPUYCCKHUX BCJIMYUH I10 06pa3uaM WK AJITOpUTMaM, IPUMCHSAA U3BCCTHBIC

7.13 AQHATUTUYECKUE METOJbl MPHU PEUICHUU CTaHAAPTHBIX MaTeMAaTHMYECKHX 3a/lad Ha BBIYMCICHUE YTJIOB MEXKIY
CKPEIIUBAIOIINMUCS TPSIMBIMHU, MEXK1Y PSIMON U TIJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB
714 Brruucaste 006EMBI U TIJIOMIAIN TOBEPXHOCTEW MHOTOTPAHHUKOB (MpHU3Ma, MUpamMua) ¢ IpuMeHeHueM (GopMyil,
' BBIYUCIISTH COOTHOIICHHS MEXTY TUIOIIAASIMU TTOBEPXHOCTEHN, 00BEMaMHU MOJ0OHBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh MOHATUSIMH: CUMMETPUSI B TPOCTPAHCTBE, IIEHTP, OChb U IUIOCKOCTh CUMMETPHUH, IIEHTP, OCh U
' IUIOCKOCTH CHMMETPHH (DUTYPHI
716 N3Bnekarp, mpeoOpa3oBBIBaTh M WHTEPIPETHPOBATH HH(MOPMAIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
' ¢burypax, IpeJaCTaBICHHYIO Ha YepTexaxX U PUCYHKaX
717 [IpumensTh reoMerpuueckrue (akThl I PEUICHUS CTEPEOMETPHUUECKUX 3a/lad, MPEeIroJiararoliuXx HECKOIbKO
' 11aroB PeLIeHus], €CIU YCIOBUS MPUMEHEHHUS 3aJJaHbl B IBHOM Gopme
718 [IpumensTh MpocTeiie TporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI MPH pEIICHUN
' CTEpPEOMETPHUECKHX 334U
719 [IpuBoUTE MpUMEpPbl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPHUPOAE M KU3HH, PAClOo3HABaTh IMPOSBICHUE
' 3aKOHOB I'€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MoJlydeHHBbIE 3HAHMS HA MPAKTUKE: aHAIM3HPOBATh pEalibHbIE CUTYallUd U MPUMEHSATh U3yYCHHbIE
MOHATHS B IMPOLIECCE TIOMCKAa pEeUIeHUS MaTeMaTH4ecku CHOpPMYIUpPOBAaHHONW MPOOJIEMBI, MOJEIUPOBAThH
7.20 pealibHbIE CUTyalldd Ha S3bIKE TE€OMETPHUM, WCCIEA0BAaTh IOCTPOSHHBIE MOJEIU C HCHOJIb30BAHUEM

TCOMCTPUICCKUX MOHATHH U TCOPECM, alapara anre6pbl, pemiatb IPAKTHYCCKHUEC 3aladud, CBA3dHHBIC C
HaXO0XKXJIACHHUEM I'COMCTPUICCKUX BCIINYUH




11 KITACC

Koz mposepsiemoro

[IpoBepsieMble MpeIMETHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrPaMMbl CPEIHETO

pe3yibTara o0miero oOpa3oBaHUs
6 I'eomerpust
OmnepupoBaTh MOHATHAMHU: HWIMHAPUYECKAsT TOBEPXHOCTh, 00pa3yroIne MWINHAPUIECKOH TTOBEPXHOCTH,
6.1 HWIAHIP, KOHMYECKass TOBEPXHOCTh, 00pa3ylomue KOHWYECKOH IOBEPXHOCTH, KOHYC, cdeprudeckas
MTOBEPXHOCTH
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPALICHHSI
6.4 KnaccudumupoBaTs B3anMHOE pacmoiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATUSMH: IAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA CETMEHTAa, IIApOBOW CJIO,
' OCHOBAHUE I11apOBOTO CJI0s1, BHICOTA ILIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI M IJIOMIAM TOBEPXHOCTEH Ted BpallleHHs, T€OMETPUYECKHX Tell C MPUMEHEHHEM
' bopmyn
6.7 OnepupoBaTh MOHATHUAMU: MHOTOTPAaHHUK, BIMCaHHBIA B cdepy M ONUCAHHBIA OKOJIO cdepbl, chepa,
' BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS
6.8 BbIYncnsaTh COOTHOLIEHUS MEXKTY TUIOLIAASIMH MOBEPXHOCTEN U 00bEMaMHU MOTOOHBIX TEJ
6.9 N3o00paxkaTs n3yyaembie GUTYPHI OT PYKH U ¢ TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BHUI CBEpXY, COOKY,
CHU3Y; CTPOUTH CEYCHHUSI TEJ BPAIICHUS
6.11 W3Bnekath, HHTEPIPETHPOBATH U MPEOOPA30BLIBATH HHPOPMAIUIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX

¢burypax, IpeacTaBICHHYIO Ha YepTexax U pUCYHKaxX




[IpumensTe TeoMmeTpuueckre (aKThl IS PEUICHHS CTEPEOMETPHUECKUX 3ajad, Ipeanoararinmnx

6.12 .
HECKOJIBKO I1aroB pEeUIeHMs], €CIIH YCI0BUSl NPUMEHEHUS 3aJJaHbl B IBHOU popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE NEHCTBHS CIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpPa Ha YHUCIIO,
' 00BSACHATH, KAKUMHU CBOICTBAMH OHU 00JIaJIal0T
6.15 [IpuMeHATh MpaBWIIO NapAIIIENIETIUIIENA ITPU CIIOKEHUN BEKTOPOB
OmnepupoBaTh NOHATUSMHE: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA, PABEHCTBO
6.16 BEKTOPOB, KOOpPJAMHATHI BEKTOpPA, YIOJd MEXIY BEKTOpPAMM, CKaJspHOE TPOU3BEICHHE BEKTOPOB,
KOJUIMHEApHbIE M KOMILJIAHAPHBIE BEKTOPBI
6.17 Haxomuth cymMmy BEKTOpPOB M IPOM3BEJIEHUE BEKTOpAa Ha YHCIO, YrOJ MEXKAY BEKTOpaMH, CKallIpHOE
' MIPOU3BEACHNE, PACKIIAAbIBATh BEKTOP M0 JIBYM HEKOJIJIMHEApHBIM BEKTOpam
6.18 3agaBaTh MJIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CHUCTEME KOOPJMHAT
6.19 Pemrate npocreiiine reomeTpuuecKie 3a1a4l Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOa
Pemats 3amaum Ha J0Ka3aTeNbCTBO MaTeMAaTUYECKHMX OTHOLIEHUN M HaXOXXICHHE TeOMETPUYECKHX
6.20 BEIMYMH 1O o0Opa3laM WM alrOpuTMaM, MPUMEHSST W3BECTHbIE METOJbl IpPU PEIICHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/1a4
6.01 [IpumeHsTh TpoOCTEillIne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMbI IPU
' pEIICHUH CTEPEOMETPUYECKUX 3a1a
6.22 [IpuBOANTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE
' 3aKOHOB I'€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MONydeHHBbIE 3HAHMS Ha TMPAKTUKE: aHAIM3UPOBATh pEalbHbIE CHUTYyallUM W TPUMEHSTH
U3yYeHHbIE TIOHATHS B TIpOIlecCe IMOMCKAa pPEIIeHUs MaTeMaTH4eCKu CGHOpPMYIHUPOBAHHON MpPoOIEeMBbl,
6.23 MOJICIUPOBaTh peajbHbIE CUTyallud Ha $A3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C

HCITOJIb30BAHUEM I'COMCTPUUCCKUX MOHATUN U TCOPCM, allllapara anre6pLI, peuiaTtb NpakKTUICCKUEC 3a/1a4u,
CBA3AaHHBIC C HAXOXKJICHUCM I'COMCTPUICCKUX BCINYINH




I[TPOBEPAEMBIE SJIEMEHTBI COJAEPKAHUA

10 KJIIACC

Kon

[IpoBepsiemMblil AIEMEHT COAEpKAHUS

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CcTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, NHpocTpaHcTBO. [loHsTHE 00 aKcMOMaTHYECKOM
IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX

7.2

B3anMHOe pacrmosioxkeHue TPSMBIX B TPOCTPAHCTBE: IMEpPECeKAIONINecs, MapajljIeIbHbIE U CKPEIIMBAIOIIUECS TPSMBIE.
[TapamiensHOCTE NPSIMBIX U IJIOCKOCTEW B MIPOCTPAHCTBE: MapaJIebHbIE MIPSMBIE B TPOCTPAHCTBE, NapAJIIEIBHOCTD TPEX
MPSIMBIX, TAPAJIENBHOCTh NPSIMOM M IIOCKOCTH. YTIIBI C COHAIpPaBICHHBIMM CTOPOHAMH, YrOJI MEXJIy NpPSIMBIMU B
npoctpanctBe. [lapanienbHOCTh IUIOCKOCTEW: TapajuielibHbIE IIJIOCKOCTH, CBOMCTBA IMAapajuICNIbHBIX TJIOCKOCTEH.
[Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA TIOCKOCTH: TETpadp, KyO, napajuiesenune, NoCTPOCHNE CeUeHU !

7.3

[lepnieHIUKyNIApHOCTh MPSIMOM M TJIOCKOCTHU: NMEPHEHIUKYISAPHBIE MPsSMbIE B MPOCTPAHCTBE, MPSMBbIE MapajielbHble U
MEePHEeHIUKYIApHbIE K TUIOCKOCTH, MpPH3HAK MEPHEHAUKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TeOopeMa O MpsMOi
MEPHEeHIUKYIAPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yol MEXIy NPSIMONW U IUIOCKOCTBIO, JBYIPaHHBIM Yrod,
JTUHENHBIA yros AByrpaHHoro yria. [lepneHaukymnsp U HaKJIOHHbBIE: PACCTOSIHME OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM  JI0 IJIOCKOCTH, MpoeKius GUrypbl Ha IUIOCKOCTh. [lepneHauKyaspHOCTh  IUIOCKOCTEH: MpU3HAK
MEePIEeHIUKYIIPHOCTU JBYX IIIOCKOCTeH. Teopema o TpExX nepneHauKyspax

7.4

ITonsaTue MHOTI'OI'paHHUKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PAHHHKA, BBIITYKJIBIC WU HEBBIITYKJIBIC MHOTI'OTPAaHHUKH, pa3BépTKa
MHOI'OI'paHHHKA. HpI/I3MaZ N-yrojibHas Ipu3Ma, 'paHd U OCHOBAHUs NPHU3MBI, NpsIMasd U HAKJIOHHAas IIPU3MBI, OoKOBas U
IIOJIHAA IMOBCPXHOCTH IMPU3MBEI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ mapajuiCiacnuiea u €ro CBOICTBA. HI/IpaMI/II[aZ n-
yrojibHas nvupaMuzia, I'paHd W OCHOBAHUC IIHUPAMHUIBI, OOKOBass M IOJIHAS IMOBCPXHOCTh MNMUPAMUJBI, IMpPaBUJIbHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI Npu3Mbl " MUPAMUIBI. HpaBI/IHLHHe MHOT'OTpaHHUKH: TOHATHC MPABUIIBHOIO
MHOTOI'paHHUKA, IMPAaBUJIbHAA TIPpU3Ma U IIPABUJIBHAA TIUpaMHWJid, MMPpaBHJIbHAA TPCYroJibHAd IMHpaMHuIa H HpaBI/IJ'HJHHﬁ




TeTpa’ap, Ky0. [IpeacraBienue o NpaBUIBHBIX MHOTOIPAaHHUKAX: OKTAdIp, JOJACKa’p U ukocadapyrue CedeHus Ipu3Mbl U
I PaMHU/IbI
75 CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOH, IUIOCKOCTU. OJEMEHThl CUMMETPUU B
' MAPaMHUJIAX, ITapajuIeIeuIIeax, IPaBUIbHBIX MHOTOTPAaHHUKAX
Borunicnenue 55€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yribl. Ilnomans OOKOBOM MOBEPXHOCTH W TOJHOMN
76 MOBEPXHOCTHU MNPSIMON MPHU3MBI, IUIOLIAJAb OCHOBAHUM, Teopema O OOKOBOW MOBEPXHOCTU MpsAMOil mpusMsbl. [lnomanb
' OOKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPAaBUIBLHOW MUpPaMUbl, TEOPEMA O IUIOIMAaN yceu€HHON nupamuabl. [lonsTie 00
00bpéme. O0BEM nUpamMuabl, IPU3MBbI
7.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIECHUS MEX Y TUTOMIAIIMU MTOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEJ
11 KJITACC
Kon [IpoBepsiemMblIii AIEMEHT COEpKaAHUS
6 I'eomeTpust
6.1 Hunuuapudeckas OBEPXHOCTh, 00pa3yrouiie HUIMHAPUYECKON MOBEPXHOCTH, OCh LIMIMHIPUYECKON MOBEPXHOCTH.
' Hunuuap: ocHoBaHUs M OOKOBasi HOBEPXHOCTh, 00pa3yrolias U 0Ch, IJIONAAb OOKOBOH U IOJHOW NOBEPXHOCTH
KoHnnueckass moBepxHOCTb, 00pa3yrolliie KOHHYECKOH IOBEPXHOCTH, OCh M BEpLIMHA KOHHYECKOM HMOBEPXHOCTH.
6.2 Konyc: ocHOoBaHMe U BeplIMHa, 00Opa3yrouias U OCh, IUIOIIAAb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEYEHHBIH KOHYC!
o0pasyloliye 1 BbICOTa, OCHOBAHUS U OOKOBAsi IOBEPXHOCTh
6.3 Cdepa m map: umeHTp, paguyc, AUaMeTp, IUIOIAAb MOBEPXHOCTH cdepbl. B3aummHoe pacnosioxeHue chepbl H
IJIOCKOCTH, KacaTeslbHas IIOCKOCTb K cepe, mionaap chepsl
6.4 N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka HuiMHApa 1 KOHyca
6.5 KomOuHanum Ten BpalleHHst ¥ MHOTOI'paHHMKOB. MHOTrOTpaHHUK, ONHCAaHHBIN oKkojio cdepsl, cdepa, BOUCaHHAS B

MHOTOI'paHHUK, WX TCJIO BPAIICHU




[Tonsitne 06 00bEMe. OcHOBHBIE cBOCTBA 00BEMOB Ten. Teopema 06 00bEME MPSAMOYTOIBHOTO MapajuIeNienuena u

6.6 R i .
cieactBus u3 He€. OO6BEM nmmHApa, Konyca. O0bpEM mapa u riomaznb chepol
6.7 [TonoGHbIe Tena B mpocTpancTBe. COOTHOMIECHHUS MKy TUIOMAASIMH TIOBEPXHOCTEH, 00BEMaMU MOJOOHBIX T
6.8 Ceuenust umnuHzApa (ImapajulebHO W MEPHEHIMKYISIPHO OCH), CEYEHMs] KOHyca (MapajyielbHOE OCHOBAHHMIO H
' MIPOXOJIAIIee Yepe3 BEPUINHY), CEUSHHUsI 11apa
Bextop Ha miockocT M B mpocTpaHcTBe. ClOKE€HHE M BBIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
6.9 Pa3noxxeHue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napannenenunena. Pemenne 3anad, cBI3aHHbBIX
C IPUMEHEHUEM NTPaBUJI ACUCTBUI C BEKTOpaMH
[IpssMmoyronpHas cuctema KoopAuHAT B mpocTtpaHcTBe. KoopamHatel BekTopa. IIpocrelimue 3amaun B KOOpAMHATaX.
6.10 VYron mexay Bekropamu. CkaJsipHOE MPOU3BEIEHNE BEKTOPOB. BrIuncieHne yrioB MeXAy MPsIMbIMU U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ NIPU PEIIEHUH F€OMETPUYECKHUX 3a/1a4




ITPOBEPSIEMBIE HA EI'D [TO MATEMATUKE TPEBOBAHUS K PE3VJIBTATAM OCBOEHUSI OCHOBHOI
OBPA30BATEJILHOM ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA30BAHUS

Koz mposepsiemoro
TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K IPESIMETHBIM PE3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON
MIPOTpaMMBI CpeJTHEro 00IIero oOpa3oBaHUs

Brnagenne MeTtomamMu JIOKa3aTeNbCTB, QJITOPUTMAMH pPEIICHUS 3aJady;, yMeHHe (OpMYyIUpOBaTh U
OTICpUPOBATh TOHATHUSAMH: ONpEICIICHUEe, aKCuoMma, Teopema, CIIEJICTBHE, CBOWCTBO, MPH3HAK,
JI0Ka3aTeNIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh MX; YMEHHE (popmyianpoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH IIPUMEPHl U KOHTPIPHUMEPHI, HCIOJIB30BAaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIUH, IIPOBOAUTE NOKA3aTCIIBHBIC PACCYKIACHUA MPU PCIICHUN 3aaa4, OLICHUBATH
JIOTUYCCKYIO IMpaBHUIIBHOCTDH paCCY)K}IeHHfI; YMCHUEC OIICpUpOBATH IIOHATUAMU MHOXECTBO,
MOJIMHOXECTBO, OTIEpallii HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIbh30BATh TEOPETUKO-MHOKECTBCHHBIH
anmapar sl OTIMCaHMsI PEATBbHBIX MPOLECCOB U SIBICHUH M NIPH PEIICHUH 33]1a4d, B TOM YHCJIE U3 IPYruX
y4eOHBIX MPEAMETOB; YMEHHUE OTNEPHPOBATh MOHATHAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, Tpad Ha
TUTOCKOCTH; YMEHHE 3a/laBaTh M OTHCHIBATH Tpadbl Pa3TUIHBIMUA CIIOCOOAMH; HCIOIB30BaTh Tpadbl IpU
pellIeHUN 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HaTypajdbHOE YMCIO, LEJI0E€ YUCIO, CTENEHb C LIeJbIM MOKa3aTeleM,
KOPEHb HaTypaJbHOHN CTENEHH, CTENEHb C PALMOHAIbHBIM IOKa3aTelleM, CTENEHb C JeHCTBUTEIILHBIM
nokasaresueM, Jiorapum 4ucia, CHHyC, KOCUHYC U TaHT'€HC ITPOU3BOJILHOIO YHCIIA, OCTATOK IO MOAYJIIO,
paLMOHATIBHOE YMCJIO, UPPALMOHAIBHOE YHCIIO0, MHOXKECTBA HATypaJIbHBIX, ILEJbIX, palMOHAJIBHBIX,
JeWCTBUTENBHBIX YUCEN; YMEHHE MCII0JIb30BaTh IPU3HAKU JAEITMMOCTH, HAMMEHbUINHM OOIIUI nenuTens U
HaMMeHblIee olliee KpaTHOe, alropuTM EBKIMAa npu pelieHuu 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMU
HNO3UIIMOHHBIMUA CUCTEMAaMH CUUCIIEHUS; YMEHHE BBINOJIHATh BbIUMCIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIP@KEHUI €O cTenmeHsMH U Jiorapupmamu, npeoOpa3oBaHUS IPOOHO-PALMOHANBHBIX BBIPAKEHUNH;
YMEHHUE ONEepUPOBATh MOHATUAMU: MOCIIEI0BATEIbHOCTD, ApU(PMETHYECKAsK POTPECCHs], TeOMEeTpHYEecKast




mporpeccusi, OeCKOHEYHO  yObIBaioIas  TeOMeTpUYecKass  MpOrpeccusi;  yYMEHHE  3a7aBaTthb
MIOCTIIOBATEIBPHOCTH, B TOM YHCJE C IOMOIIBIO PEKYyppEeHTHHIX (OpMyJT; yMEHHE OIEepHpPOBATh
HOHSATUSIMU: KOMIUIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO YHcia, (hopMa 3amicH KOMIUIEKCHBIX YHCEN (reoMeTpuvecKas, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb IPOU3BOJIUTH apU(PMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMU YHCIAMH;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCENl; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u

3X3, ompeaenuTeNb MaTPHIIBI, TEOMETPUICCKHII CMBICIT OTIPEICITUTEIIS

YMenue omnepupoBaTh NOHSTHUAMU: pPALMOHAIbHBIE, HppalOHAJIbHbIE, IOKa3aTelbHbIEC, CTEHEHHBIE,
jorapumMuyueckre, TPUrOHOMETPUUYECKUE YPaBHEHUSI U HEPaBEHCTBA, UX CUCTEMbI; YMEHHE ONEPHUPOBAThH
MOHATUSIMHM: TOXJECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHCTEMa
yYpaBHEHUN W HEPAaBEHCTB, PAaBHOCUJIBHOCTb YypaBHEHUMN, HEPAaBEHCTB U CHUCTEM; YMEHHE peuaTh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3IMYHBIX MPUEMOB; pellIaTh YpaBHEHMsI, HEPABEHCTBA
U CHCTEMBl C IapaMeTpOM; IPUMEHITh YPABHEHHUS, HEPABEHCTBA, HX CHCTEMBI I PEIICHUsA
MaTeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00IacTe HAyKHU U peaIbHOM KU3HU

YMenue onepupoBaTh MOHATUAMHU: (YHKIUS, YETHOCTh (YHKIUH, NEPUOAMYHOCTh (YHKIUH,
OTPaHUYEHHOCTb (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUU, SKCTpeMyM (PYHKIMHU, HauOOJIbIIee U HAUMEHbIIEe
3HaueHUsl (QYHKIMM Ha MPOMEXKYTKe, HeMpepbIBHAS (YHKIIHMS, aCUMITOTHI Irpaduka QyHKUINHU, TIepBas U
BTOpasi MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3HUECKUN CMBICI MPOU3BOIHOI, mepBooOpa3Has,
ONpeNeNEHHBI WHTErpai; yMEHHE HaxXOIUTh AaCUMITOTHl Tpaduka (YHKIUU; yMEHUE BBIUYUCIATH
POU3BOJIHBIE CYMMBI, MPOU3BEACHUSA, YACTHOTO M KOMIIO3UMIWU (PYHKIUI, HAXOAUTHb YpaBHEHHE
KacaTeJIbHON K Tpaduky QyHKIUHU; YMEHHE HAXOAWTh MPOU3BOIHBIC IEMEHTAPHBIX (DYHKIHM; YMEHHE
UCIIOJIb30BaTh TPOM3BOJHYIO JIsSi UCCIENOBaHUs (PYHKUMN, HAXOAWTh HAWOOJbIINE M HAaWMEHBIIHE
3HaueHus: (PyHKUUH; CTpOUTh rpadMKd MHOTOWIEHOB C HCIIOJIb30BAHMEM armapaTra MaTeMaTHU4ecKOro
aHalIM3a; MPUMEHSTh IPOU3BOAHYIO JUI HAXOXKICHHS HAWITYYIIIEero PEIIeHHs B IPUKIAJHBIX, B TOM YHCIe
COIMANIbHO-9KOHOMHMYECKUX U (PU3MYECKHUX 3a/a4yax; HAXOAWUTh IUIOMIAJd U O0BEMBI (UTY C MOMOIIBIO
WHTETpasa; IPUBOJUTH MPUMEPHl MATEMATHUYECKOTO MOJEIUPOBAHUS C MOMOIIBI0 U hepeHInaTbHBIX




YpaBHEHUU

YMeHnune omepupoBaTth MOHATUSAME: Tpaduk (yHKIMH, oOpaTHas (QYHKIUS, KOMIIO3UIMS (YHKIUH,
nuHeWHas (QyHKOMS, KBagpaTHdHAs (YHKOUS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETpPHUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIMH, TIOKa3aTelbHas U
gorapudmuueckas (QYHKIMH; YMEHHME CTPOUTh TIpa@UKH M3YYEHHbIX (YHKUUH, BBIIOJHATH
npeoOpazoBaHusi TrpadukoB (GYHKIUH, MCHOJIB30BaTh TrpadUKH I  HW3YYEHHUS] TPOIECCOB U
3aBUCHUMOCTEH, MpU PEHIeHUM 3aJad U3 JIPYTUX Y4eOHbIX NPEIMETOB M 3a/Jad M3 pealbHOU >KHU3HHU;
BBIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BETHUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHUN
JUIL pelIeHWs YpaBHEHHH, HEpaBEHCTB W 3aJad C MapaMeTpaMH; H300pakaTh Ha KOOPIUHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue periaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha TPOICHTHI, JOJIM M YacTH, Ha
JBUKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIIYT, HAJIOTH, 3a/la4l M3 OOJACTH YIpaBJICHUS JUMYHBIMU U
CeMEIHBIMU (PMHAHCAMU); COCTABIISATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO
3a/lauM, MCCIEN0BATh IMOJIyY€HHOE pelIeHHEe M OLIEHHWBATh IMPaBAONOJO0OHOCTh PE3YNIbTAaTOB; YMEHHE
MOJENTUPOBATh pealibHble CUTYyalldd Ha S3bIKE MaTEMaTHKH; COCTaBJISATh BBIPAKEHUS, YypaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI 10 YCIIOBUIO 3aJ]aui, UCCIIEI0BATh NOCTPOCHHBIE MOJIENIH C UCTOJIb30BaHUEM
anmnapara ajiredpbl, HHTEPIPETHUPOBATH MMOJTYUYEHHBIIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTHuecKkoe, MeauaHa, HauOoJiblliee U HauMEHbIee
3HAueHUs, pa3Max, IUCIEePCHUs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeHHE H3BIIEKaTh,
UHTEPIPETUPOBATh HMHQPOpPMAIINIO, TPEACTAaBICHHYI0O B Taliulax, Ha JAuarpaMmax, Trpadukax,
OTpaXarollyl0 CBOWMCTBA PEaJbHBIX MPOLIECCOB M SIBICHUI; MPEACTaBIATh MH(YOPMAIHMIO C MOMOIIBIO
TaONIuUI ¥ JUarpaMmm; UCCIEeN0BaTh CTATUCTUUECKUE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM rpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEACTB; rpaUuecKd HCCIEeI0BaThb COBMECTHbIE HAOIIONEHUS C TOMOIIbIO
JyarpamMM pacceuBaHUs U IMHEHHOM perpeccuu

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




COOBITHS; YMEHHE BBIYHCIATH BEPOSATHOCTH C HCIOJIb30BAaHUEM TIpaUyecKHX METOJIOB; MPHUMEHSTh
(OpMYITBI CIIOKEHUS U YMHOKCHHUSI BEPOSATHOCTEH, (popMyiy MOIHOM BeposTHOCTH, popmyny bepryrm,
KOMOMHATOpHBIE (PAKTHI U (HOPMYITBI; OIIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA; YMEHUE ONIEPUPOBATH
HNOHATUSIMM: CilyyaliHash BEJIMYMHA, pACIpPEAEICHUE BEPOATHOCTEM, MAaTEeMaTU4YECKOE O0XHUJaHuE,
JMCTIepCUsl U CTaHIApPTHOE OTKJIOHEHHUE CIy4alHOW BENWYHMHBI, (QYHKUWU pacHpeliesieHus U MIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEIbHOIO W HOPMAJIBHOIO pAaclpelieNieHull; YMEHHE HCIO0Jb30BaTh CBOICTBa
W3YYEHHBIX pacIpe/ielieHni Ui pelieHus 3a/lad; 3HaKOMCTBO C MOHSATUSMU: 3aKOH OOJBIIMX YHCEl,
METO/1bl BEIOOPOYHBIX UCCIIEI0BAaHUI; YMEHNE TPUBOAUTH IPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBLINX YUCEI
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATh MOHATUAMU: COUETaHUE, IEPECTAHOBKA,
YHCIIO COYETAHMM, YUCIIO MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHe MpUMEHATh KOMOUHATOPHBIE (PaKThl U
paccyXJeHus JUIsl pelleHHs] 3a7ady; OLEHUBAaThb BEPOSTHOCTU pPEANbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOJYUCHHBIN PE3yabTaT

YMeHue onepupoBarh MOHATHAMH: TOYKa, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA
yria, IUIOCKAW yroi, JABYTPaHHBIM Yroji, TpEXTpaHHBIA Yroj, CKpelIMBAIOIIUEcs TMpsMBbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YIroJl MEXIY HPSIMBIMHU, YTOJI MEXKIY
OpSIMOM M IIOCKOCTBIO, YIOJl MEX]Y IJIOCKOCTSAMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PAcCTOSHHE
MEXIy HpPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSIMU; YMEHHUE HCIOJIb30BAaTh MPU PEIICHUU 3a/ad
u3ydeHHble (DaKTbl U TEOpPEeMbl IJIAHUMETPUU; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa; CTPOUTh MAaTeMaTUYEeCKHE MOJIEIH C MOMOIIbI0O T'€OMETPUYECKUX IMOHSATHI M BEJIMYUH, peulaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3aa9u
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMAAb (GUTYypbl, 00BEM (GUTYpbl, MHOTOIPAHHUK, MPaBUIbHBII
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKA, KyO, Napajielenurnesn, Npu3Ma, NOupamuaa, Qurypa Hu
MOBEPXHOCTh BpallleHUs, UWIUHIP, KOHYC, Imap, cdepa, Iwiomaab cdepsl, MMIOMAAb MOBEPXHOCTH
NUPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIIMHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO MapaijieNenumnesa, TupaMubl,
IpU3MBI, LUIMHApPA, KOHyCa, Ilapa, pa3BEPTKAa IOBEPXHOCTH, CEUEHUS KOHyca W LMIMHJpA,
napajsenbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIINHAPA, KOHYCA;




YMEHHUE CTPOHMTH CEYEHHWE MHOTOTPAHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (GUTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUS, B TOM YHCIIE C TIOMOLIBIO AIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATH CBOWCTBA
TeOMETPUIECKUX (UTYP, CAMOCTOSITEIHLHO (POPMYIUPOBATH ONPEACICHUS U3Yy9aeMbIX (UTYpP, BBIABUTAThH
THIOTE3bl O CBOWMCTBAaX W TNPU3HAKAX T'€OMETPUYECKUX (DUTyp, OOOCHOBBIBATH HIIM ONPOBEPraTh MX;
YMEHHME MPOBOJUTH KiIacCU(UKaLKI0 (GUTYyp TO pPa3IUYHBIM MpPU3HAKaM, BBINOJHATH HEOOXOAMMBbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne ornepupoBaTh NOHSATHIMHE: JBIKEHUE B MPOCTPAHCTBE, MapauIeIbHBIA MEPEHOC, CHMMETpPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuEe MOJAO0MS, MOAOOHBIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE M TMOJOOHBIE (DUTYPHI, B TOM YHCIE B TPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
WCTIONH30BaTh TEOMETPUYECKHE OTHOIICHHSI MTPH PEIICHUH 3a/1a9; HAXOJUTh T€OMETPUIECKHE BEIIMINHBI
(nmuHa, yroui, miomangs, 00bEM) MpHU pElIeHWH 3a7ad U3 APYruxX y4eOHBIX MPEeIMETOB M U3 pealbHOU
KU3HU; YMEHHE BBIUMCIATH TE€OMETPUYECKHE BEIMYUHBI (ITMHA, YTOJI, IUIOMmaab, OOBEM, TUIOMIANIb
MIOBEPXHOCTH), HCHOJb3ysd H3y4eHHbIE (GOPMYNIBI M METOAbl, B TOM 4YHCIE: IUIOLAJb IMOBEPXHOCTH
NUpaMHbl, MpPU3MBL, KOHyca, LWIMHApA, IUomaas cdepbl; 00bEM Kyba, MHPIMOYTOJBHOTO
napaenenunesa, IMpaMuIsl, IPU3MBI, IIIMHIPA, KOHYCA, I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB
10TI00HBIX GHUTyp
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YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTrOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOpOB, MPOU3BEICHUE BEKTOpa Ha YHCIIO, Pa3joXKEHHE BEKTOpa II0
0a3ucy, CKaJlsApHOE IMPOU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YroJl MEXKIy BEKTOpamMH; yMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JUIsl pelICHUS TEOMETPUUECKUX 3a/1a4 U 3a]a4 IPYruxX
y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOAIIMN METOJ Ui pelleHHsl 3a7ayd; IOHUMaHWe 3HAYMMOCTH MaTeMaTHKH B
U3yYEHUH MPHUPOJHBIX M OOIIECTBEHHBIX INPOLIECCOB U SIBIEHUI; YMEHUE paclO3HABaTh MPOSBICHHUE
3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MAaTEMaTUYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKU




INEPEYEHD DJIEMEHTOB COAEPKAHUMS, TIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH LETBIX YUCET
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOHU, TPOLICHTHI, OECKOHEUHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JleicTBUs ¢ apu(pMETUUECKUMU KOPHSIMU HaTypaJIbHOM CTETIEHU
1.4 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM NoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI
17 JlelfictBuTenbHbIe 4ynciaa. ApudMETHYECKUE OTepaluu C JIEeHCTBUTEIBbHBIMU uuciaamMu. [IpuOmmkEHHBIC BBIYMCICHUS,
' MIpaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YPaBHEHUS
2.5 Ienbie u ApoGHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIE HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTeMsl JMHEWHBIX ypaBHEHUH. OnpeaeauTesib MaTpUILIbI
3 OyHKINH U TPaPUKH
31 ®yHkuus, cnocoos! 3aganus Gynkuuu. I'paduk pynknun. B3anmuo obpatHeie pyHkunu. YETHbIE U HEUETHBIE DYHKIUY.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. TIpoMexyTKH 3HAKOMIOCTOSHCTBA.
3.2 [TpoMexxyTkH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MUHHMYMbI (QyHKIHH. Hanbonbliee 1 HanMeHbIIee 3HAUYCHUE
(YHKIIMH HAa TPOMEKYTKE
33 CrenenHas (QyHKIUS C HaTypaJbHBIM M LEJNbIM Moka3zarenaeMm. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk KOpHs N-oit
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmMudeckas GyHKIIMH, ©X CBOUCTBA U rpaduKH
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHkiui. CBoiicTBa (GYHKITUH, HEMIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHKS NIOCIIEI0BATEIbHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoAHbIE 37€MEHTAPHBIX PYHKIINUN
42 [IpuMeHeHre TpPOU3BOIHON K MCCIe0BaHUIO (PYHKIMHA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxeHue Haubosbuiero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHoOecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBaMu. Juarpammbl Ditiiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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