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HOACHUTEJIBHAS 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.

HEJU U3YYEHUSA YYEBHOI'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
HNOHSTUSIMU U HaBBIKAMU OCYILECTBISJIOCH MOCEI0BATEIBHO U MOCTYNATENbHO,
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 YYHEBHOM 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.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, mpsiMas, TUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpEeCcEKaroluecs,
napajyiebHble W CKpeIIMBarommecss npsiMbie. [lapamienbHOCTh NpSIMBIX U
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:  NapajuleNibHble  IIJIOCKOCTH;  CBOMCTBaA
napajuleNibHbIX TuIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Napayiesenune; moCTpOeHuEe CeYeHHI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMbBIE MapajuiebHbIE U MEPHEHAUKYISAPHbIE K TJIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIECHANKYIISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM yroj JBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IIJIOCKOCTH,
paccTosiHHEe OT MPSMOM 10 IUIOCKOCTH, MPOEKUUS (GUTYpPbl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yromnpHas mpu3Ma; TpaHW U OCHOBAHHUS IMPU3MBI;, NpsiMas H
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, nDpPsAMOYrOJbHBIM MapajuICJCNUIle] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mupamMuaa, rpaHd ¥ OCHOBAaHUE MUPAMHJIBI; OOKOBas U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBUIbHAS W YyCEUYEHHAas MNHPAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHas TMUpaMuia U OPaBWIBHBIA  TeTpasap; 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 NOHUpaMUAaxX, 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 MOBEPXHOCTH MPABUIBHOW NUPaMUIBbI,
TeopeMa O IUIomaaAu yceuéHHou mnupamujbl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

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

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCThb,  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.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth u B mpocTpaHcTBe. CllokKeHWe 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.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKJAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTHUX
HayKax, TEXHOJOTUSIX, c(hepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTBIO  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMUYHBOCTBIO K MaTeMaTHYECKMM aclleKTaM pa3ju4YHbIX BHUJIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATUHA M OTJIBIXA, PETyJsipHas GU3NIecKass aKTUBHOCTH); (PU3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHHOMN
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  TpodecCHOHANBHON  JEATeIBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpedbl, OCO3HAHMEM TJIOOAJBHOTO XapakTepa JKOJOTHYECKUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHUM A



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

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHNUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIUBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTHUKW U MAaTEMAaTUYECKOW KyJIbTypOd KaK CpPeJCTBOM IO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCMBUIMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCKUX,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHUSI, KPUTEPUHU ITPOBOJUMOTO aHAJIN3A;

e BOCIPUHUMATh, (GOPMYIHPOBATH W MPEOOPa30BLIBATH CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHUE;
YCIIOBHBIE;

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

e JIeNaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, 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 ncciaenoBare/ibCKue AeiiCTBUSA:

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSATEIBHO  CIUIAHUPOBAHHBIA  DIKCIIEPUMEHT,
WCCJICIOBAHNE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



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

CaMOCTOSITeIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS UM  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIICHUH;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH HHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOITPOC U JIJI PELLCHHUS 3a]1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpPOBaTh HWH(MOpPMAIUIO, MPEACTABISATH €€ B Ppa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

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

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

BOCIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJICHHS 3aJaBaTh BOIPOCHI TIO CYIIECTBY OOCYXITaeMOi
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBATh MJICH, HAIICJICHHBIC
Ha TIOWICK PEIIEHUsS; COIMOCTaBISATH CBOM CYXKICHHUS C CYXKICHHUSIMH
APYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3INYUe U CXOACTBO
TIO3WIIHIA; B KOPPEKTHOW (opMe (GOpMYyIHPOBATH PA3HOTIIACHS, CBOU
BO3PKEHUS;

NPEJCTaBIATh  PE3yAbTaThl  pENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJIEJIOBAHUS, TIPOCKTa; CAMOCTOATEJHbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Yy4YETOM 3aJad TPe3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W  HUCIHOJB30BaTh  MNPEUMYIIECTBA  KOMaHAHOM W
WHANBUAYaTbHON paOOThl MPHU PEIICHUU y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJIbKHUX JIFO/ICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U HHBIEC); BBINOIHATH CBOI 4YacTb
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMNA MPOAYKT MO
KpUTEpUsIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedyusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUZHEHHbIX HABLIKO6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIALETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISA
IIPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NPHU pPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IPUYMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MPSMas, INTOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
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 ABYrpaHHOTO yTJa; JMHEWHBIN yroyl ABYIPaHHOTO yTria; IpaaycHas mMepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPAHHUK, JJIEMEHTHI MHOTOTPAaHHUKA, TIPABHIIbHBI MHOTOT PAaHHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MpU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMBbIE ¥ HAKIIOHHBIE TIPU3MBI, TTApaJIICTICTUTICbI).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

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

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aJTOPUTMaM, MIPUMEHSS U3BECTHBIE AHATMTUIECKHAE METOIBI TIPH PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKTY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKHX BEJIMYMH MO oOpa3uam
WM aJdrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUH
CTaHJAPTHBIX MAaTE€MaTUYECKUX 3aJlad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MOpUMEHEHUuEM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAY TIOLAAIMU MTOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3Bnekath, npeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUYECKUX (UTYpax, MPEICTABICHHYIO HA YepTexKax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIMICHUs, €ClId YCJIOBUS
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aad.

[TpuBoaUTH TIpPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOIEC U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[TpumeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYyallul U TPUMEHSTh H3YyYCHHbIE TMOHSTUS B MpOIECCe MOUCKA PEeIIeHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH M TEOpeM, almapara aireopsl;
pelmarb NpakTUYECKHE 3aJadyM, CBA3aHHBIE C HAXOXKICHHEM I'€OMETPUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yIolue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTbD,
oOpasyrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; C(heprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U mmap).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTAa; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOIO CIJIOS, 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 OKOJNO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

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

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



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, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YTOJ
MEXIY BEKTOPAMH, CKaJsIpHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITAaHAPHBIE BEKTOPBHI.

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

3a/aBath IMJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

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

Pemate nmpocTeiime reoMeTpUYECKHE 3a/1aud 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
3aj1ady.

[TpuMeHAT, MpoCTEHIe NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUCCKUX 3a1aY.

[TpuBOIMTH TIPHMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOIC H
’KU3HHU, Pacrio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMH, HCCIIECIOBAaTh IIOCTPOCHHBIC MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta aiareOpsl;
peliaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.
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HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThl
bubmmoreka [IOK
1 B
BEAICHIE B CTCPEOMCTPHIO 10 https://m.edsoo.ru/1c209e37
[IpsiMbIE M TIIIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12 bubnuoreka [JOK
MPSAMBIX U IIOCKOCTEHN https://m.edsoo.ru/1c209e37
VYriasl MeXay NPIMBIMU U bubnuoreka [IOK
4 10 1 :
TJIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M
HOTOTPaHEHET 1 1 https://m.edsoo.ru/1c209e37
N bu6moreka [IOK
6 06
DOMBL MEOTOTDEHHIROB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



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

11 KJIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
bu6morteka [IOK
1 T
©1d Bpatieni 12 https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
2 06
DEMBLTET S 1 https://m.edsoo.ru/1c209e37
Bekrops! n
3 KOOPJIUHATHI B 10 1 bubnmmoreka HOK
P https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHME, . 1 bubnuorexa [JOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/1c209e37
3HAHUM

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo yacon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
OcCHOBHBIE TTOHSITHS
CTEPEOMETPHUHU: TOYKA,
psiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna bubnuoreka [JOK
1 M300paKeHUS HA PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paKeHUs MIOCKOCTEH, d
MapajuIeIbHbIX MPAMBIX
(OTpe3KoB), CepeMHBI
OTpe3Ka
[Tondarus: nepecekaromuecs
bu6moreka [IOK
IIJIOCKOCTH,
2 1 https://m.edsoo.ru/2d8a9c9
NepeceKaroIuecs npsamas u 9
IUIOCKOCTh -
[Tondarus: nepecekaromuecs
bubnuoreka [JOK
IIJIOCKOCTH,
3 1 https://m.edsoo.ru/db685e7
NepeceKaroIuecs npsamas u 3
JIOCKOCTH B
4 3HAKOMCTBO C 1 bu6mmoreka [JOK
MHOTOI'PaHHUKAMHU, https://m.edsoo.ru/a63959e



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

M300paxkeHue d
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MIPOCKIIMOHHBIX YePTEIKAX
HauanbHubie cBeienus o kyoe
bu6moteka [IOK

U IApaMUJE, UX Pa3BEPTKU U

monenn. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/b30dff3
8

HauanpHbie cBeieHns 0 Kyoe
Y TTUPAMUJIE, UX Pa3BEPTKH U

moaenn. CeueHus
MHOTOTPaHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd3
2

ITousarue 00
AKCUOMATUYECKOM

MOCTPOCHHUH CTEPEOMETPHUH:

aKCHOMBI CTEPEOMETPUHU U
CIIEJICTBUS U3 HUX

bu6moreka [IOK
https://m.edsoo.ru/0Occ5c4f
e

ITousarue 00
AKCUOMATUYECKOM

IIOCTPOCHUHU CTEPECOMETPHU:

AKCHOMBI CTCPCOMCTPHH U
CIICACTBHA U3 HUX

bu6mmoreka [IOK
https://m.edso0.ru/239c8cb
4

[Tousarue 00
aKCHOMAaTUYECKOM

MMOCTPOCHUHU CTCPCOMCTPHUU:

AKCUOMBI CTCPECOMCTPHUU U
CICACTBUA U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/65c6b10
6



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

ITonusaTue 00

aKCMOMaTHYECKOM bu6mmoreka [IOK
10 | TOCTpPOCHUU CTEPEOMETPHH: https://m.edsoo.ru/258fc24
AKCHUOMBI CTEPECOMETPUU U 5
CJICACTBUA U3 HUX
B3anmHoe pacrionoxenue
MPSAMBIX B IPOCTPAHCTBE: bu6moreka [IOK
11 | nepecexkarouuecs, https://m.edsoo.ru/1a2520f
napajuieJIbHbIE U 6
CKPEIIUBAIOIIHNECS TPSIMbIC
[TapamrensHOCTE NPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6moreka [IOK
napajuieIbHbIE TIPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MPOCTPAHCTBE; 3
MapajuIeTbHOCTh TPEX -
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U
. ) bu6moreka [IOK
IJIOCKOCTEH B IPOCTPAHCTRBE:
13 . https://m.edsoo.ru/ee1d19b
[TapannensHOCTh IPSMOI U 9
IUIOCKOCTH B
bubmuoreka [JOK
VYTIIBl ¢ COHANpaBIICHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOpOHAMHU 9
VYron Mexay npsMbIMU B bubmorexa LOK
15 Y 1P https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE 5
16 | VYromn mexay npsMbIMU B bubnuorexa [IOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

MIPOCTPAHCTBE https://m.edso0.ru/2935a9a
0
[TapannenbHOCTD bubnuorexa [JOK
17 | mnnmockocTel: nmapajieabHbIe https://m.edsoo.ru/2e18f25
IUIOCKOCTH )
CBoiicTBa mapajuieIbHbIX bubmorera [JOK
18 N p https://m.edso0.ru/e504d65
TJIOCKOCTEH 5
[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI bubmorera [JOK
19 P https://m.edsoo.ru/4a28dc0
Ha TUTOCKOCTH: TEeTPadIp, )
KyO, apaienenure;y B
bu6moreka [IOK
20 | TloctpoeHue ceveHMiA https://m.edsoo.ru/1d434d0
f
bu6moreka [IOK
21 | TloctpoeHue cevyeHMIA https://m.edsoo.ru/ec26fe5
d
KonTpossnas pabora no
teme "[IpsiMble U MIIOCKOCTH bubnuoreka [JOK
22 | B IPOCTpPaHCTRBE. https://m.edsoo.ru/9a0a9e5
[TapaniensHOCTh NPSMBIX U 6
ockocTeit"”
[leprieHTUKYIAPHOCTD
3§ slleoﬁII[/I niociOCTH' bubmotera [JOK
23 P ' https://m.edsoo.ru/b19f6a5

NepIeHNKYIISPHbIE MPsIMble
B IIPOCTPAHCTBE

d



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

[IpsiMble napajuIeabHbIE U

bubnuoreka [IOK

24 | mneprneHAMKYISPHBIE K https://m.edsoo.ru/0ac11c9
IUIOCKOCTH )
[IpsimMble napajuieabHbIE U bubnuorexa [JOK

25 | mepueHAMKYISPHBIE K https://m.edsoo.ru/ba54596
IUIOCKOCTH 6
[Tpu3znak bubnuoreka [JOK

26 | mepIeHIUKYIIPHOCTH https://m.edsoo.ru/f85bfc4
HPSAMOH U TIOCKOCTH 6
[Ipu3nak bubnuoreka [JOK

27 | TepIeHIUKYISIPHOCTH https://m.edso0.ru/79165d1
OPSMO# U TITIOCKOCTH S
Teopema o mpsimoit bubnuorexa [JOK

28 | mepneHIuKYISIPHOU https://m.edso0.ru/635¢c508
MJI0CKOCTH 7
Teopema o mpsimMoit bubnuorexa [JOK

29 | mneprneHIuKYISIPHOU https://m.edsoo.ru/bd3745f
TUIOCKOCTH 8
Teopema o npsiMoii bubnuoreka [JOK

30 | meprneHAUKYASIPHOU https://m.edsoo.ru/7d18834
IUIOCKOCTH b
[Neprienaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT bubnunoreka [JOK

31 TOYKH JI0 TNIOCKOCTH, https://m.edsoo.ru/33c477d

PacCTOAHUC OT HpHMOI\/’I 0
IIIIOCKOCTH

3



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

[lepnenukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT

bu6mmoreka [IOK

32 TOYKH [0 IUIOCKOCTH, https://m.edsoo.ru/66fefad
PacCTOSIHKE OT NPAMOi 10 d
IJI0OCKOCTH
[lepnenaukyisp n
HAaKJIOHHBIE: PACCTOSIHUE OT bubnuoreka [JOK

33 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTostHue OT MPSAMOM 10 3
MJI0CKOCTH
[lepnenaukynsp n
HAaKJIOHHBIE: PACCTOSIHUE OT bubnuoreka [JOK

34 TOYKH 0 IUIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTostHue OT MPSMOM 10 c
MJI0CKOCTH
VYTIBl B IPOCTPAHCTBE: YOI bubnuoreka [IOK

35 | Mexay npsMou u https://m.edsoo.ru/6b61b2b
IJIOCKOCTBIO 4
JIByrpaHHbIN yrod, bubnuoreka [JOK

36 | JMHEWHBIN yrom https://m.edsoo.ru/5fa0b3c
JBYTPAHHOTO yTiia e
JIByrpaHHbI# yrod, bubnunoreka [JOK

37 | NMHEWHBIH yron https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yria d
[lepneHaMKyIIpHOCTD bubmorexa HOK

38 https://m.edsoo.ru/ec3e2da

IIJIOCKOCTEMN: IPU3HAK

3



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

NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

[lepnenquKyIApHOCTH
IJIOCKOCTEMN: IPU3HAK

bu6mmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEePIEHINKYISIPHOCTH BYX o
IJIOCKOCTEN =
[IepnenuKyIApHOCTH BuGmorexa LOK
IUIOCKOCTEN: IPU3HAK

40 P https://m.edsoo.ru/ba75dc5
MEePIEHNKYIIIPHOCTH BYX -
IJTIOCKOCTEN -
TeoneMa o Thix bu6moreka [IOK

41 p p https://m.edsoo.ru/e4972cd
MePIEHINKYIISIpax c
Teobema 6 Théx bu6moreka [IOK

42 P P https://m.edsoo.ru/52188a7
MePIEHINKYIISIpax q
Teobema 6 Théx bu6mmoreka [IOK

43 p p https://m.edso00.ru/9f24673
MePIEHINKYIISIpax 6
KontponpHas padoTa no
TEMaM
"[lepnieH IUKYISIPHOCTD bubmnorexa [IOK

44 . https://m.edsoo.ru/5b971ef
MPSMBIX U IJIOCKOCTEH" 1 3
"Vribl MEXy NPSAMBIMU U -
ILIOCKOCTSIMHU"

45 [lonaTre MHOTOTpaHHUKA, bu6mmoreka [JOK

OCHOBHBIC 3JICMCHTBI

https://m.edsoo.ru/2d24e87



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

MHOT'OI'PAHHUKA, BBITYKJIbIC
U HEBBIIYKIIbIE
MHOTOI'PAHHUKH; pa3BEPTKA
MHOT'OI'paHHUKA

o8]

[Ipu3ma: n-yronpHas
MIpU3Ma; TPaHu U OCHOBAHMS
MIPU3MBIL; IpsIMast U

bu6moreka [IOK

46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAsI IPU3MBI, q
OOKOBas U IOJIHAA =
MTOBEPXHOCTDH MTPU3MBI
[Tapamnenenurnen,
. bu6moreka [IOK
MPSAMOYTOJTBHBIN
47 https://m.edsoo.ru/8a7be68
napajuieJIeuIe]] ¥ €ro 3
CBOIiCTBa -
[Tupamuga: n-yroapHas
UpaMu/a, TpaHu U
OCHOBAHME MTUPAMU/IBIL; bubnuorexa [JOK
48 OOKOBas U IOJIHAS https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTh MUPAMHU/IBI; 5
MpaBUJIbHAS U YCCUEHHAS
nupamMua
IIpaBunbHBIE
MHOTOTPaHHUKH: TIOHATHE
bubnuoreka [JOK
MIPaBUIILHOTO
49 https://m.eds00.ru/074c886
MHOTOTpaHHUKA;

IpaBHJIbHAA IIpU3Ma U
IpaBHJIbHAs MUpaMHU A,

5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

[IpaBUJIbHAs TPEYIrOJIbHAsA
MAPaMHUJIA ¥ TIPABUIIBHBIN
TeTpadap; Kyo

[IpencraBnenue o

HpABUITHHBIX bu6mmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHUKAX: OKTadIp, ;
TOJIEKadIP ¥ HKOCAIP.
Cummetpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH,
MIPSIMOM, TUIOCKOCTH. bubnuoreka [JOK
51 | DnemMeHTH CHMMETPHH B https://m.edsoo.ru/b9e777d
nupaMuiax, 9
napajuie/ieumne/1ax,
MTPABUIIBHBIX
MHOTOTPaHHUKAX
Brruncienue 31neMeHToB bubnuorexa [JOK
52 | MHOrorpaHHHUKOB: p&Opa, https://m.edsoo.ru/6cdbece
JMaroHaJH, yribl f
ITomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTHU MPSIMOi bubnuoreka [JOK
53 | mnpu3MBI, IJIOIAIb https://m.edso0.ru/37d8415
OCHOBAaHHUH, TEOpeMa O 7
OOKOBOM TOBEPXHOCTH
MIPSAAMOM IIPU3MBI
54 [Tmomaas 60KOBOM bu6mmoreka [JOK



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

IIOBEPXHOCTU U
IIOBEPXHOCTH ITPABUIIBHOMN
IIAPaMHU/IbI, TEOPEMA O
rona iy G0KOBOM
ITIOBEPXHOCTH YCEUEHHOMU
MU PaMM/IbI

https://m.edso0.ru/5603e30
b

55

KonTpossHas padora no
teMe "MHororpaHHUKHT"

bu6moreka [IOK
https://m.edsoo.ru/a95f5c0
4

56

TTousttiie 00 00BEME

bu6moreka [IOK
https://m.edsoo.ru/7ad0020
b

57

O06BEM TUpaMuUIBI

bu6moreka [IOK
https://m.edsoo.ru/235171b
3

58

O06BEM TUpaMuUIBI

bu6moreka [IOK
https://m.edsoo.ru/f47dfefd

59

O06BEM TUpaMuUIBI

bu6mmoreka [IOK
https://m.edsoo.ru/79¢1031
2

60

O06BEM TUpaMuUIBI

bubnuoreka [JOK
https://m.edsoo.ru/2faadc3f

61

O06BEM MTPU3MBI

bubnuoreka [JOK
https://m.edso0.ru/7985360
8

62

O0BEM npu3MBbI

bu6mmoreka [JOK
https://m.edso0.ru/1e05389



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

0

bu6mmoreka [{OK

63 | OOBEM pU3MEI https://m.edsoo0.ru/482d3f5
1
KonTposbHas padora no bubnuorexa [JOK
64 | Tteme "OOBEMBI https://m.edsoo.ru/28a6573
MHOTOTpaHHUKOB" c
[ToBTOpEHue, 06061IeHNE
cucTeMaTH3alus 3HaHUH. BubmaoTera LIOK
65 . https://m.edsoo.ru/098beda
[ToctpoeHune ceueHuii B q
MHOTOTpaHHUKE
[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3alMs 3HAHMIA.
Brrunciienue paccTosHUM:
MEXy IBYMS TOYKaMHU, OT bubmmorexa T[OK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSIMOU, OT TOUKH 9
JI0 TUTOCKOCTH, MEXKITY
CKPEITUBAIOIIMMHUCS
MPSMBIMA
HroroBas KOHTpOJIbHAS bubmmorexa I[OK
67 https://m.edsoo.ru/b9146bc
pabota 0
[ToBTOpEeHUE, 0000IICHNE
CHUCTEeMaTu3alys 3HAHHH. bubnuoreka [JOK
68 | BeruncieHue yrioB: MEXIY https://m.edso0.ru/56765e8

CKPEINBAIOIUMHUCS
NPSIMBIMH, MEXTY IPAMOM 1

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

IIJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/ Bcero HU3yUYeHus: o0pa3oBaTte/ibHbIE
padoThI padoTsbI
n pecypcsl
Cdepa u map: neurp,
dep P ) P bubnuotexa [JOK
paanyc, TuameTp;
1 1 https://m.edsoo.ru/0341bc2
TIOMIA/Ib TOBEPXHOCTH b
cdepbl B
B3anmuoe
pacnojiokeHue cepsl U
5 ITIOCKOCTH; 1 bubnuorexa [JOK
KacaTesbHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K cdepe; mIomnaib
chepsl
H3o00paxxenue chepsl,
3 ma apHa HJIOCKoq;TEI 1 bubamorera LOK
P ' https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hunuaapuyeckas
MMOBEPXHOCTb,
oOpazyomiue bubnuoreka [JOK
4 HWIMHAPUYECKON 1 https://m.edso0.ru/6054b8c
MMOBEPXHOCTH, OCh 1
HWIMHAPUYECKOU
MMOBEPXHOCTHU
5 [MunuHezap: ocHOBaHUS U 1 bubnuorexa [IOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

OOKOBasi IOBEPXHOCTbD,
oOpa3yroIas u oCh;
TI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

https://m.edso00.ru/188f6216

N3o06paxenune
LWINHpa Ha
IJI0CKOCTH. Pa3BépTka
nunuaapa. CeyeHus
LHWIHHIpa
(TTOCKOCTHIO,
napasieIbHON UITN
MEPIEHIUKYIIIPHON OCH
UAJTUHIPA)

bu6moreka [IOK
https://m.edsoo.ru/016e25eb

Konndeckas
TTOBEPXHOCTb,
obOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

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

Konyc: ocHoBaHue U
BepIlnHa, 00pa3yroras
M OCh; IUIOIA/b
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

bubmuoreka [JOK
https://m.edso0.ru/897dd3b
2

VY ced€HHBINM KOHYC:
o0Opa3ymollne 1 BbICOTa;

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

OCHOBaHUS U OOKOBas 3
MMOBEPXHOCTh
N3006paxenue KoHyca
Ha IUIOCKOCTH.
Pas3BépTka KoHycCa.
Ceuenus koHyca
10 (TTOCKOCTHIO, bubnuotexa [JOK
MapajuIeIbHON https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, U
IUIOCKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)
KomOunamnus ten
11 BDALLCHIA 1 bu6moreka [IOK
patll https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHOrorpaHHuK,
OIMCAHHBIN 0KOJIO
cdhepsi: cepa bu6moreka [IOK
12 ’ ’ https://m.edso0.ru/0b13615
BIIMCAHHAA B g
MHOTOTPaHHUK WIIH B -
TEJIO BpAIllCHHUS
ITousarue 00 00BEMeE.
. bubnuoreka [{OK
13 OCHOBHBIE CBOMCTBA
. https://m.edsoo0.ru/26a03fb7
00BEMOB Tenn
OGBEM HHIPa bubmuoteka [{OK
14 pa, https://m.edso0.ru/5513d87

KOHYyca

b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

O0BEM mapa u

bubnuoreka [IOK

15 https://m.edsoo.ru/d189bde
iomaab chepsl )
[Togo6HEIE TENa B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEK
16 TOLATSIMI o bu6moreka [IOK
e N https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH,
00BbEMaMH IOTOOHBIX
Ten
KonTpossnas padbora no
17 temam ""Tena bu6moreka [IOK
BpamieHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"
18 Bektop Ha miockocTu u bubnuoreka [IOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxenue u bubnuorexa [JOK
BBIUUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXKEHHE BEKTOpa Ha bubnuoreka [JOK
YUCIIO0 https://m.edsoo.ru/dee379eb
Pasnoxxenue Bekropa 1o
21 TpEM HEKOMILJIAHAPHBIM bubnunoreka [JOK
BekTtopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napajienenumneaa
Pewwenne 3azas bubmuoreka [JOK
22 ’ https://m.eds00.ru/5a82790

CBsA3aHHBIX C

0



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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/5a827900

IIPUMEHEHHUEM IIPABUII
JNEUCTBUN C BEKTOPAMHU

Koopaunarno-
BEKTOPHBIN METOJ IIpU

bu6mmoreka [{OK

23
peuieHun https://m.edsoo.ru/d3alfe30
TEOMETPUUECKHX 3a]1a4
[IpssMoyronpHas
CUCTEMa KOOPJUHAT B
bu6moreka [IOK
MPOCTPAHCTBE.
24 https://m.edsoo.ru/48db705
Koopaunnats! BekTopa. 8
[Ipocreitmme 3amaun B B
KOOpJIMHATAX
Yron mex
25 BEKTO aMIf yCKaJm HOE Bubamorexa [JOK
paMi. P https://m.edsoo.ru/725effc4
MPOU3BEJICHUE BEKTOPOB
Brruncienue yrios
26 MEXTy IPSMBIMU 1 Bu6amorexa [JOK
Ay TP https://m.edsoo.ru/8efbe78e
TJIOCKOCTSIMU
KontponpHas padoTa no
97 Teme "BekTopsl 1 bubnuoreka [JOK
KOOPJIMHATHI B https://m.edsoo.ru/77c22fc5
npocrpanctae"
IToBTOpEHME,
oGoGeHe i bubnuoreka [JOK
28 https://m.edso0.ru/1780ba5

cucreMaTulanua
3HaHui. OCHOBHEIC

d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

¢burypsl, hakTsl,
TEOpeMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
o0obmuieHue u
CUCTeMaTH3aIus
3HaHUNU. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPUU

bu6moreka [IOK
https://m.edso0.ru/078cd18
4

30

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HaHUN. 3agaun
IJTAHUMETPUU U METO/IbI
UX pEIIeHUs

bu6moreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLlH
3HaHUN. 3agaun
TJIAHUMETPUHU U METOIbI
UX pelIeHUs

bu6moreka [IOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHME,
0000111eHHE U
CUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

¢burypsl, GhakTsl,

bubnuoreka [JOK
https://m.edsoo.ru/74b2ad9
1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

TEOpEMBI Kypca
CTepEOMETPUH

33

Hrtorosast KOHTpOJIbHAS
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME,
00001IeHNE U
CUCTEMaTH3AIUS
3HAHUM

bu6morteka [IOK
https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 NmporpaMmabl CpEIHET0

pe3yJibTara 0011ero o0pa3oBaHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX NP PEIICHUH TCOMETPHUSCKUX 3a/1a9
7.3 OnepupoBaTh NOHATUSAMU: MAPAILIEIBHOCTh U MEPHEHANKYISIPHOCTD IPSIMBIX U TIOCKOCTEH
7.4 KnaccuduiupoBaTs B3aMHOE pacIoyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMU: IBYIPAHHBINA YTOJI, TPAaHU IBYTPAHHOTO yTila, peOpo ABYrpaHHOTO yria, TUHEHHBIN
yroJ1 IBYTPaHHOIO yIJia, FpaaycHas Mepa JBYTPaHHOIo yria
76 OnepupoBaTb TMOHATHUSAMU: MHOTOTPAHHUK, BBINYKIbI W HEBBINYKJIbI MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTPaHHHKA, MPAaBUIIbHBI MHOTOIPAHHUK
77 PacrioznaBaTth OCHOBHBIE BUJbl MHOTOTPAaHHHKOB (MHMpaMHia, MPU3Ma, MPSIMOYTOJIbHBIN MapaljieNenunesn,
' ky6)
78 KnaccuduimpoBars MHOTOIpaHHUKH, BHIOMpAsi OCHOBAHMS JJsl KiacCU(UKAUU (BBIMYKIIbIE M HEBBITYKJIbIE
' MHOTOTPaHHUKH, MPABUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapasUIeICIHUIIe IbI)
7.9 OnepupoBaTh MOHATUSAME: CEKYIasl IIIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOCHUS CEYSHUN MHOTOTPAHHUKOB, UCIIONB3YSI METO]T CIICA0B




7.11

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

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

7.12

Pemate 3aa4i Ha HAXO0XACHHUC TCOMCTPHUYCCKHUX BCIIMYUH 110 06pa311aM WKW aJIropuTMam, IPUMCHAA
N3BCCTHBIC AHAJIMTHYCCKHUEC MCTOJbI IMPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHUC
paCCTOSIHI/Iﬁ MCXKIAYy JAByMda TOYKaMH, OT TOYKH 10 prlMOﬁ, OT TOYKHM 10 IIJIOCKOCTH, MCKIAY

CKPCHIMBAOIIUMHUC IMTPAMBIMUA

7.13

Pemats 3amaum Ha HAXOXKIEHME TIE€OMETPUUECKHUX BEJIMYMH MO oOpa3lamM WIu ajlropuTMaMm, HpUMEHs
W3BECTHBIE AHAIMTUYECKHE METOJbl IIPU PEUICHUH CTAHJAPTHBIX MATEMaTUYECKHUX 3a7a4 Ha BBIYKCIICHHE
YIJIOB MEXJIY CKPEHIMBAOIIMMUCSA MPAMBIMU, MEXKJIy NPSIMOM W IIOCKOCTBIO, MEXKIY IUIOCKOCTSMH,
JBYTPAaHHBIX YIJIOB

7.14

Brruucnsate 00bEMBI U TIJIOMIATM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MHUpPaMHUA) C MPUMEHEHHEM
(¢bopMyn, BBIYUCIATH COOTHOLIEHUS MEXAY IUIOIIAJIMU  IOBEpPXHOCTEH, 00bEMaMH MOJOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUAMU: CHUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHU, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI

7.16

W3Bnekarb, nmpeoOpazoBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX N€OMETPHUYECKHUX
¢burypax, IpeJacTaBICHHYIO Ha YepTexaxX U pUCYHKaX

7.17

HpI/IMeHHTB ICOMCTPHUUCCKUC (baKTBI IJId peHICHUA CTECPCOMETPUUCCKUX 3aJay, IpCArnojararomux HECKOJIbKO
1aroB pCIICHUs, €CJIN YCJIIOBUS IIPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

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

7.19

HpI/IBOI[I/ITL IMPUMCPBI MATEMATUUCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U KHU3HU, PACIIO3HABATH IMPOABJIICHUC
3aKOHOB I'€COMCTPUH B UCKYCCTBC

7.20

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




MOHATUSL B MPOLECCe TOMCKA PEIICHHs] MaTeMaTH4eCKU C(HOPMYIHPOBAHHOW MPOOIEMbI, MOJETUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'E€OMETPHUM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C MCIOJb30BaHUEM
F€OMETPUYECKUX IOHATUM M TEOpeM, ammapara aiareOpbl, pemarb MPaKTUUYECKUE 3aJlauM, CBSA3AHHBIE C

HaXO0XKIACHUEM I'COMCTPHUICCKUX BCIIMYUH

11 KJIACC

Kox nposepsiemoro

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl

pe3yJbTara cpeaHero oo1ero o0pa3zoBaHus
6 I'eomerpust
OnepupoBaTh MOHATHAMHU: TWIMHAPUYECKAsT TOBEPXHOCTh, 00pa3yroIIne MWINHAPUICCKOH TOBEPXHOCTH,
6.1 IUJIUHIP, KOHWYECKash IMOBEPXHOCTh, OOpa3yloIIMe KOHWYECKOW IMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTH
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOJIYUYEHHUS TEJT BpaIlCHUS
6.4 KiaccuduiupoBaTh B3auMHOE pacioyiokeHue chepol v MI0CKOCTH
6.5 OnepupoBaTh MOHATHSMU: IIAPOBOIM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CErMEHTA, IApOBOH CIIOM,
' OCHOBAHHME IIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CJIOS, IIIAPOBOI CEKTOP
6.6 Bbrauciare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpAIICHUS, TEOMETPHUECKUX TEl C NMPUMEHEHHUEM
' Gopmyn
6.7 OnepupoBaTh MOHATUAMU: MHOTOTPAaHHUK, BIMCaHHBIA B cdepy M OMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAS! B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BbIYncnsaTh COOTHOMIEHUS MKy TUIOMIAASIMH MTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TEI




6.9

N3o6paxxats u3ydyaembie GUTYpBI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BEIMONHATE (BBIHOCHBIC) IJIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHJ CBEPXY, COOKY,

6.10
CHU3Y; CTPOUTH CEUEHMUSI TEJ BPAILICHUSI
6.11 W3BnekaTh, MHTEPIPETHPOBATH M MPEOOPA30BBHIBATh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
' ¢burypax, IpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX
6.12 [IpumensaTs reomeTpuyeckue (axkTbl JUIsI pPELIEHUS CTEPEOMETPUUYECKUX 3afad, MpeArnoararimnx
' HECKOJIbKO LIaroB PEleHUs], €CIIU YCIOBUS IPUMEHEHUs 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh EeHCTBUS CIIOKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 4YHCIIO,
' 00BSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJJat0T
6.15 [IpuMeHATh MpaBUIIO NApAIENENUIIEAA IIPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATHUSAMU: JIEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA, PAaBEHCTBO
6.16 BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YIrOJd MEXIy BEKTOpPaMH, CKaJspHOE TPOU3BEICHHE BEKTOPOB,
KOJUIMHEApHbIE 1 KOMIJIAHAPHBIE BEKTOPBI
6.17 Haxomuth cymMmmy BEKTOpPOB M MpPOW3BEIECHHE BEKTOpa HAa YHUCIIO, YrOJd MEXAY BEKTOPaMHU, CKaJSpHOE
' IPOU3BE/IEHUE, PACKJIaIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT
6.19 Pemats npocreiinine reoMeTpuuecKre 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAa
Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEeMAaTUYECKHMX OTHOLICHUH M HAaXOXKICHHE TeOMETPUUYECKHX
6.20 BEJIMYMH MO oOpa3namM WIH alropuTMaM, MPUMEHSS M3BECTHBIE METOJAbI MpPHU PEHICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/1a4
6.21 [IpumeHsaTh TpOCTEiilliNe MNPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IPHU
' PELIEHNN CTEPEOMETPUYECKHX 3a7au
6.22 [IpuBONTE MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBIICHNE

3dKOHOB I'COMCTPHUH B UCKYCCTBC




6.23

IIpuMeHATh NOJy4YEHHBIE 3HAHMS Ha IPAKTHKE: AHAJIM3UPOBATh pEANBHbIC CUTYallUM W IIPUMEHATH
U3yUYCHHBIC TIOHATHS B TIPOLIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH CQPOPMYIUPOBAHHOW MPOOIIEMBI,
MOJCJIMPOBATh pPEAIBbHBIE CUTyallUM Ha S3bIKE TI'€OMETPUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM M'€OMETPUUYECKUX MOHATUN M TEOpEM, arrapara ajireopsl, pelaTh NPakTUYECKUE 3aauH,
CBSI3aHHBIE C HAXO0XKJACHUEM IT'€OMETPUYECKUX BEIIMYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTPAHCTRBO.
[Tonatue 00 aKCHMOMATHYECKOM TOCTPOCHHUU CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MpsAMBIX B INPOCTPAHCTBE: IepeceKarouiuecs,
MapajuleJIbHbIE W CKpeluBarouuecs mnpsMble. [lapainensHOCT NpsSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TapajUIeIbHBIE TIPSMBIE B IMPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPAMBIX, NAPAIUICIBHOCTh MPSIMON M IUIOCKOCTH. YTJIBI C
COHallpaBJICHHBIMU CTOpOHaMH, YroJl MCEXKAY IMNOpAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCT  IJIOCKOCTE: napajjieibHble  IUIOCKOCTH, CBOMCTBA
nmapajuieTbHbIX TUIOcKocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (QUTYpBl Ha
IJIOCKOCTHU: TETpadip, KyO, Mmapasiesenure], IoCTpOeHHe CeYeHU

7.3

[lepneHUKYISpPHOCTh OPSIMOM M IUIOCKOCTH: NEPIEHAUKYJISPHBIE NPSIMBIE B
MIPOCTPAHCTBE, MpSMbIE NApAJJICIbHBIE W NEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
MPU3HAK NEPIEHAUKYIIPHOCTH MpPSMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NEPHEHIUKYIISIPHON IIJIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YrOJl MEXAY NPSIMOU U
IJIOCKOCTBIO,  JIBYTPAHHBI  yroy, JIMHEWHBIA YroJl JIBYTPaHHOIO  yrJja.
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MOpsAMOW  J0  IUIOCKOCTH, MpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCTh  IUIOCKOCTEH: MPU3HAK NEPHEHAMKYISIPHOCTH  ABYX
Iockocren. Teopema o TpEX NMEpIEHAUKYIISIPAX

7.4

ITonsaTue MHOI'OI'paHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PAHHHMKA, BBIITYKJIBIC U
HEBBIITYKJIBIEC MHOT'OI'PAHHUKH, pasBépTKa MHOTI'OI'paHHHKaA. HpI/ISMaI N-yrojabHas
IIpu3Ma, rpadu 1 OCHOBAHHA IIPU3MBI, IIpsAMAad U HAKJIIOHHAS IMPU3MBI, OoKOBas U
IIoJHas MMOBEPXHOCTH MMPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI
HnapajuieJenuIea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojibHas nupamMuga, rpaHu U
OCHOBAHHC IMUPAMUIBI, OOKOBas W MOJIHAS MOBCPXHOCTh MMUPAMUIBI, IIPpaBUJIbHAA
n yceqéHHa;I nupamuja. OIEMEHTBI INpu3Mbl W NHUPAMU/JBI. HpaBI/IHBHHC
MHOTOT'paHHUKHU: MMOHATHUEC MPABUJIIBHOTO MHOI'OI'pAHHHKA, IMPABUJIbHAA IIPpU3MaA U
InpaBUJIbHAad NHUPpaMHJa, TpaBUJIbHASA TPCYyrojibHasgd NDHUpaMuaa U HpaBHJ’ILHBIfI
TCTpas’ ap, K}/6 Hpe,[[CTaBJ'ICHI/IC O TIpaBUJILHBIX MHOI'OI'paHHUKAX: OKTa’3ap,




nojaexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUIbI

7.5

CummeTpusi B TOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEJIBHO TOYKH, IPAMOM,
IJIOCKOCTH.  DJIEMEHThl CUMMETPUH B MHUpaMUJAX, Mapaviejenuneaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Borunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM IOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU MPSMON MPHU3MBI, IUIOIIAIb
OCHOBaHHUH, TeopeMa O OOKOBOW IOBEPXHOCTH MpsAMOW mpusMbl. [lnomans
OOKOBOM TOBEPXHOCTH M IOBEPXHOCTU NPAaBUIBHOM NUPaMU[BI, TEOpPEMa O
momaan yceu€éHHod mnupamuasl. [lonarne o6 o0béme. OOBEM mMHUpaMubI,

MIPU3MBI

1.7

[Tomobnbie Tena B mpoctpaHcTBe. COOTHOMICHHMS MEXAY  IUIOMIAISIMU

MOBEPXHOCTEN, 00bEMAMHU 1TOJOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yrolye UIMHIPUYECKON MOBEPXHOCTH,
OCh IWJIMHApPUYECKOW moBepxHOCTH. Llunmuuap: ocHoBaHus u OokoBas
MMOBEPXHOCTh, 00pa3ymomas u 0Ch, IIIOIIAb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunueckass moBepxHOCTb, 00pa3yroline KOHHYECKOH MOBEPXHOCTH, OChb U
BEpIIMHA KOHWYEeCKoi moBepxHocTH. KoHyc: oOCHOBaHHME U  BepILHHA,
oOpasyromas U 0Ch, IJIOMIs OOKOBOW W TOJHOW MOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yroliye U BbICOTa, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTD

6.3

Cdepa m map: 1eHTp, paauyc, IUAMETp, IUIOHIAJb MOBEPXHOCTU CQEPHI.
B3anMHoe pacnonoxenne chepbl W IDIOCKOCTH, KacaTreidbHas IUIOCKOCTh K
chepe, iomanb chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa OUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJ Bpall€HUA 1 MHOI'OI'PaAHHHUKOB. MHOFOFpaHHI/IK, ONVCaHHBIN
OKOJIO C(l)epbl, C(bepa, BIIMCaHHAA B MHOI'OI'PAHHUK, HJIM TCJIO BPAIICHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE CBOICTBa 00bEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapajuienenunena u cieacTBus u3 He€. O0bEM mmnmmHApa,
KoHyca. O0BEM 1apa u miomaapb chepsl

6.7

[TogoGHble Tema B mpocTpaHcTBe. (COOTHOMIGHUS MEXAY IUIOMAISIMHI
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TE

6.8

CeueHns MUIIMHApAa (HapaJIJ'ICJIBHO " ICPHUCHIAUKYIISIPHO OCI/I), CCUCHHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHWIO U MMPOXOAAIICC UCPEC3 BCpH_II/IHY), CCUCHUS IIapa




6.9

Bexrop Ha muiockoctu U B npoctpaHcTBe. ClI0KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHEe BeKkTOpa Ha u4ucio. PasnoxkeHue BekTOopa MO TpPEM
HEKOMIIJIaHApHBIM BekTopaM. lIpaBuio napamnenenunena. Pemenue 3aznad,
CBS3aHHBIX C IPUMEHEHHUEM IIPABUJI ACVCTBUI C BEKTOpaMU

6.10

[IpssMmoyronpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpAa.
[Ipocreiimume 3amaun B KOOpAMHATaX. YTosl Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BplumcieHne yriioB MeEXIy NpPSIMBIMH U
IIOCKOCTSIMH. KoopanHaTHO-BEKTOPHBII METOJ pu pelneHun
r€OMETPUUYECKHX 3aJ1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMBbl CPeIHEero
0011ero o6pa3oBaHus

Brnagenne MerogamMu JTOKa3aTeabCTB, AITOPUTMAMH PEIICHHS 3a/1a4;
yMeHue (opMyIupoBaTh U ONEPUPOBATH MOHATUSMU: OIpPENEIECHUE,
aKcHoMa, Teopema, CJEJICTBHE, CBOWCTBO, MPHU3HAK, JIO0Ka3aTeIbCTBO,
PaBHOCHUIBHBIE (bOopMyIHPOBKH; IIPUMEHSATH UXx; YMEHHUE
dbopmynupoBaTh O00paTHOE U MPOTHUBOIOJIOKHOE YTBEPXKICHUE,
NPUBOJUTL TNPUMEPBl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YEeCKOU HWHIAYKIOIHUH, IMPOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCHHS TPU pEIICHWHM 3aJa4, OIICHUBATh JIOTHYECKYIO
IpaBUIIBHOCTH paCCYX()IeHHﬁ; YMCHHUE OICpUPOBATH TMOHATHUAMMU:
MHOXKXECCTBO, IIOJMHOXCECTBO, OICpalii HaJd MHOXCECTBaAMH;, YMCHHUC
WCTIOJb30BaTh TEOPETUKO-MHOYKECTBEHHBIM ammapar JUis OTHCaHHS
peabHBIX MPOIIECCOB U SBJICHUH W MPHU PEIICHUH 33/1a4, B TOM YHCIIe
U3 JIPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHATHSIMHU:
rpad, cBs3HBIN Tpad, mepeBo, NUKI, rpad Ha TJIOCKOCTH; YMECHHE
3amaBaTh W ONHUCHIBATh  Ipadbl  Pa3IMYHBIMH  CIOCOOAMH;
UCIIOJIb30BaTh rpadbl MPH PEIICHUN 33124

YMeHue onepupoBaTh NOHATUSAMU: HaTypajlbHOE YUCIIO, LIEJI0E YUCIIO,
CTENIEHb C LEJbIM II0Ka3aTeleM, KOpPeHb HaTypajlbHOM CTeleHH,
CTENEHb C PALMOHAIBHBIM [I0KAa3aTeJIeM, CTEIECHb C JEHCTBUTEIIbHBIM
nokasarenaeM, JiorapupM uyHMclIa, CHHYC, KOCHHYC M TaHI€HC
IPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOAYJIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YMCJO, MHOJXECTBA  HATypallbHBIX,  LEJBIX,
paLlMOHATIBHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHME HCIOJIb30BaTh
NPU3HAKU JE€TMMOCTH, HAMMEHBIIUI OOIIMN 1eNUTeNlb U HaMEHbIIIee
oOmiee kpaTHOe, anropuT™ EBkinia npu penieHuu 3ajad; 3HAaKOMCTBO
C PAa3IMYHBIMM TO3ULIUOHHBIMU CHUCTEMAMM CUYHUCIICHUS; YMEHHE
BBINOJIHAThH BBIYMCIIEHUE 3HaYEHUH U MpeoOpa3oBaHMs BhIpAXKEHUH cO
CTENEHsAMH U Jorapudmamu, npeoOpa3oBaHus JpoOHO-paIHOHATIBHBIX
BBIPAKEHUI; YMEHHE ONEPUPOBATH NOHITUAMMU: MOCIEIOBATEIBHOCTD,
apupmeTHyeckass ~ MPOrpeccHs,  TeoMeTpHuecKkas  IMPOrpeccHs,
OecKOHEUHO YOBbIBaIOIIass TEeOMETpHUYEecKash IpOrpeccus; YMEHHE
3a/aBaTh IOCJIEJOBATEIbHOCTH, B TOM UHCIE€ C  IOMOUIBIO




PEKyppeHTHBIX  (GOpMyN;  yMEHHE  OINEpPUpPOBaTh  MOHATUSAMMU:
KOMIIJIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEeHT KOMIUIEKCHOTO 4YMcIa, (hopMa 3almucy KOMIUIEKCHBIX YHCEll
(reomeTpuyeckasi, TPUTOHOMETPUYECKAsh M anreOpandeckas); yMeThb
IPOM3BOJIUTH apu(PMeTHUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMU;
OPUBOJIUTH  HPUMEPHl  HCIOJb30BAaHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUpOBaTh MOHATUSAMU: MaTpula 2x2 u 3X3, onpeneauTens

MaTpPHUILIbI, FEOMETPUUYECKUI CMBICIT ONPEAETUTENS

YMenune ONICpUPOBATH MMOHATUAMU: pallMOHAIBHBIC, UPppalluOHAJIbLHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘-IeCKI/IC,
TPUTOHOMCTPUYCCKHUEC YPABHCHUA U HCEPABCHCTBA, HNX CUCTCMBI;
YMCHHUEC OICPpUPOBATH TMOHATHAMU: TOXKACCTBO, TOXICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YypaBHCHHH H
HCPaBCHCTB, PAaBHOCHUJIIBHOCTbH ypaBHeHHﬁ, HCpPaBCHCTB H CHCTEM,
YMCHHUE pC€IIaTb YpaBHCHHUA, HEPABCHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3INIHBIX HpI/IéMOB; pe€uiaTth ypaBHCHHA, HCPABCHCTBA U CUCTEMEI C
mapaMETpoM; NPpUMCHATL YPaBHCHUSA, HCPABCHCTBA, UX CHUCTCMBI IJIA
pelleHus MaTeMaTHYeCKUX 3a/ady U 3aJad M3 pa3iMyuHbIX oOnacteit
HAaYKH U peayibHOM KU3HU

YMeHne omepupoBaTh MOHATHAMHU: (DYHKIHS, YETHOCTH (QYHKIIHH,
MEPUOANIHOCTh (DYHKITUH, OTPAHUICHHOCTh (DYHKITMH, MOHOTOHHOCTb
byHkuM, HKCcTpeMyM (pyHKIMM, HaubOobIIee W HAaUMEHBIIEEe
3HaYeHUsT (YHKIMKM Ha TPOMEXKYTKE, HeNpephiBHAS (QYHKIHSA,
acuMnToThl rpaduka (yHKIUW, TepBas W BTOpas MPOU3BOIHAS
(GYHKIMU, TEOMETPUYECKHA M (DU3UYECKHI CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpENeNIEHHBIA WHTErpaj, YMEHHE HaXOIHUThb
aCHMIITOTHI Tpaduka (QYHKIMH, YMEHUE BBIYHCIATH IPOU3BOJIHBIC
CYMMBI, TIPOU3BEJICHHSI, YACTHOTO U KOMIO3HMIIMU (DYHKIIMN, HAXOIUTh
ypaBHEHHE KacaTelbHOW K rpaduky (QYHKIUU; yMEHHE HaXOIHUTh
NPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIMIA; yMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JUTSI UCCIIEIOBaHUS (QYHKIIMH, HAXOIUTh HAUOOJIBIINE U
HAMMEHBIIME 3HA4YCHUS (DYHKIMW; CTPOUTH IpadUKd MHOTOUICHOB C
UCIOJIb30BAaHUEM alapaTa MaTeMaTH4YeCKOTo aHallu3a; MPUMEHSTb
OPOM3BOJHYIO  JUIS  HAxOXJAEHUS  HaWIydllero peHIeHus B
NPUKJIAHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKUX U (PU3MUECKUX
3ajayax; HaxoUTh IJIOLIaaM U 00BEMBI (PUTY C TIOMOIIBIO HHTETPaIa;
HNPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJETUPOBAHUS C HOMOIIBIO
middepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh IMOHATUSAMHU: Tpapuk (QYHKIUH, OOpaTHas




GbyHKIMS, KOMIO3UIMUS (QYHKIMHA, TUHEHHas (QyHKIMS, KBaJpaTU4YHAS
¢GbyHkuus,  panuoHanbHas — (QYHKUOWSA, — CTENeHHas  (QyHKous,
TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMU, TOKa3aTeldbHas W Jorapupmuueckas (yHKIUH; yMEHHUE
CTPOHTH TPAPUKH U3YUYEHHBIX (YHKIIHMA, BBIIOIHATH MPEOOpa30OBaHUs
rpaduKoB (GYHKIMH, HCHIOIB30BATH TPAGHUKH ISl U3YUEHHS POLIECCOB
¥ 3aBUCUMOCTEH, MPH peIIeHUH 33124 U3 JPYruX y4eOHBIX MPEIMETOB
M 33/1a4 U3 peabHOW JKW3HU; BBIpaXaTh (OPMyJIaMU 3aBUCHMOCTHU
MEX]ly BEJIMYMHAMH; HCIIOJIF30BaTh CBOWCTBA M Tpauku (yHKIUH
JUIL pelICHWs ypaBHEHHH, HEPaBEHCTB M 3aJad C MapaMeTpamu;
n300pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUN

YpaBHEHUH, HEPABEHCTB U KX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapOB
W yChyr, HaJOTH, 3aJadd u3 o0JacTu yNpaBi€HUS JIUYHBIMU U
ceMEeHBIMU (QUHAHCAMU); COCTABJIATH BBIPAKEHUS, YypaBHEHUS,
HEpaBEHCTBA M HUX CHCTEMbl [0 YCJIOBHIO 3a/lauM, MCCIEI0BATh
MOJIyU€HHOE pEelIeHHE U OLICHUBATH MPaBAONOJI00HOCTh PE3y/IbTaTOB;
YMEHUE MOJIEIUPOBAaTh PEAIbHBIE CUTyallUd Ha SI3bIKE MAaTE€MATHKH;
COCTaBJIAITh BBIPAKEHHUS, YPABHEHMS, HEPABEHCTBA U MX CUCTEMBI I10
YCIIOBHIO  3a/layd,  MCCJIENOBATh  IOCTPOCHHBIE  MOJAENU €
WCIOJIb30BAHMEM allTapara anreOpbl, HHTEPIPETUPOBATH MOTYUEHHBIN
pe3ynbTaT

YMeHue onepupoBaTh TMOHATUSMHU: cpeAHee apudMeTHdeckoe,
MeauaHa, HauOoJiblilee U HaMEHbIIee 3HAUCHHUs, pa3Max, JUCIepcus,
CTaH/IaPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMeHHE H3BIEKaTh,
UHTEPIPETUPOBATh MHPOPMAIUIO, MPEICTaBICHHYI0 B TaOnHIax, Ha
auarpamMmax, —rpadukax, OTpaXkalollyl0  CBOWCTBA  peaIbHBIX
MPOLECCOB W SBJICHUN; MPEACTABIATh HHPOPMAIMIO C TOMOIIbIO
TaONMUI[ W JUarpamMM; HCCIEIOBaTh CTAaTUCTHYECKHUE JaHHBIE, B TOM
4yHuclie ¢ MPUMEHEHHEeM TIpaHuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeICTB; TpaduuecKkd HCCIeIOBaTh COBMECTHbIE HAOMIOJCHUS C
MOMOILIBIO AHarpaMM paccerBaHUs U JUHEHHOM perpeccun

YMeHue onepupoBaTh IMOHATUAMU: CIyYaWHBIM OIBIT U CIy4alHOE
coObITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCISATH
BEPOSITHOCTh C HCIOJB30BAHHEM TI'paUUECKUX METOJOB; MPUMEHSTh
(hOpMyITBI CIIOXKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (PopMynly MONHOMN
BeposTHOCTH, Qopmyny bepuymmm, komOuHaTopHBIE (aKTBI U
(opMyIbl; OIIEHMBATh BEPOSTHOCTU PEATBbHBIX COOBITHH; yMEHHE




ONEpPUPOBATh TMOHATUSAMM: CllydyailHas BEJIMYMHA, paclpe/iesieHue
BEPOSATHOCTEH,  MaTEMaTHYECKOE  OXKMJAHUE,  JTUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHHE  CIy4ailHOH  BeNMYWHBI,  (QyHKIUK
pacrpeiefieHdss W TUIOTHOCTH PaBHOMEPHOTO, IOKa3aTeIbHOTO W
HOPMAJIbHOTO  pacIpe/efieHuid; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3YYCHHBIX PACIPENCICHU Il pelIeHus 3aaa4; 3HAKOMCTBO C
MOHSATUSAMU: 3aKOH  OOJBIIMX  YWCET, METOAbl  BBIOOPOUYHBIX
WCCJICIOBAaHUM; YMEHHE TMPUBOJIUTH TMPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIUX YKCET B MPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSIX; YMEHHUE
ONIEPUPOBATh  TMOHSTUSIMHU:  COYETaHHE, TEPEeCTaHOBKAa,  YHCIIO
COYETAaHMH, YHCIIO T[epecTaHoBOK; OuHoM HplooToHa; yMmeHHE
MPUMEHATh KOMOWHATOPHBIE (DAaKThI U PACCYKICHHS IS pEHICHUs
3a/1a4y; OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHUM;, COCTABISATH
BEPOSATHOCTHYIO MOJICNIb U MHTEPIPETHPOBATH MOJYICHHBIA PE3YIhTAT

YMeHue omnepupoBaTh MOHATHSAMH: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA yIJa, IUIOCKUH yroJl,
JBYTPaHHBINA YroJl, TPEXTPaHHBIN YroJ, CKpeUIUBAIOUIUECs MpsSMBbIe,
MapajuiebHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEH, yroJ
MEXAY MPSMBIMH, YTOJ MEXAY MPSMOIl U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHME OT TOYKM [0 IUIOCKOCTH, PAacCTOSIHUE
MEXAYy TMpSMBIMH, pPACCTOSHUE MEXAY IUIOCKOCTSMH; YyMEHHE
WCIOJIb30BaTh TMPH PELIEHUH 3a7ad W3y4eHHble (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPY)KAIOIIETO
MUpa;  CTPOUTh  MaTeMaTH4YeCKHMe  MOJeIM C  [OMOUIBIO
F€OMETPUYECKUX TMOHSITUH W BEJIMYMH, PELIaTh CBS3aHHbIE C HUMU
MPAKTHYECKUE 3a]1a41
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YMeHue onepupoBaTh MOHATHIMHU: TUIOMAAL GUTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHUK, MPABUIIBHBIH MHOTOTPaHHUK, cedeHue
MHOTOTpaHHHKA, KyO, mapajienenumnes, npusMa, nupamuia, Gurypa u
MOBEPXHOCTh BpAllleHUs, UWIMHIP, KOHyC, map, cdepa, Mmiomaib
chepbl, MIOMAAb MOBEPXHOCTH NHPAMUIbI, TPU3MBI, KOHYCA,
MWIMHIpa, 00BEM Kyba, MNPSAMOYTOJIBHOTO  MapaluleNenuiesa,
OUpaMUIbl, MpHU3MbI, LWIMHApPA, KOHyca, Iapa, pa3BEPTKa
IIOBEPXHOCTH, CEYECHHs KOHYCa W LWIMHIPA, NapajuleJIbHblE OCH WIIU
OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb, Kacarouiascs cdepsl,
IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOI'DAaHHUKA,
n300paXkaTb MHOTOTPAHHUKH, (PUTYPBI U MOBEPXHOCTH BpAIECHUS, UX
CEUEHHUs, B TOM UHUCIIE C MOMOIIBIO DJEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATh CBOICTBA TIE€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO




(dbopMynMpoBaTh  ONpeneNieHUus] H3y4aeMbIX (UTyp, BBLIBHraTh
TUMOTE3bl O CBOMCTBAaX M MpPH3HAKAX TI'EOMETPUYECKUX (uryp,
00OCHOBBIBaTh ~ WJIM  ONpPOBEpPrarb  HX; yYMEHHE TPOBOJIMTH
KIaccupUKaMio (GUTYp TO pa3IuYHBIM TPU3HAKaM, BBIIOJIHSITD

HCO6XOILI/IMI)I€ AOIMOJIHUTCIIBHBIC ITIOCTPOCHUSA
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YMeHHue OomnepupoBaTh TOHATHSIMU: JBIKEHHE B TIPOCTPAHCTBE,
napayieNbHbIA EPEHOC, CAMMETPHUS Ha TUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHuEe MOAO00MS, MOJOOHBIE (QUIYpbI; yYMEHHUE
pacrio3HaBaTh paBHbBIE U 1MOJ00HBIE PUTYPHI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKTYPE; UCIOJIB30BaTh TEOMETPUIECKNE OTHOIICHHS
MpHU pelIeHUH 3aJad; HaXOJIUTh T€OMETPUYECKHE BEIHMYUHBI (JUIMHA,
yroj, TJiomanas, oObEM) MPHU PEIICHUH 3a7a4 U3 JIPYrux Y4eOHBIX
MpeIMEeTOB W W3  pealbHOH  KW3HW; YMCHHE  BBIYUCIIATH
reOMETPUYECKHE BETHYUHBI (JITHHA, YToJl, TUIOIaab, 00BEM, TUIOMAb
MOBEPXHOCTH), HCIOIB3ySd H3y4eHHBIE (DOPMYJIBI M METOMABI, B TOM
YHCIIe: TUIONIA/h TIOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCA, IIMITHHIIPA,
momanas cdeprl; 00béM KyOa, MPSIMOYTOJIBHOTO TMapalieNienuiea,
MUPaMUJbl, TPU3MBL, LWJIMHIpPA, KOHYCa, IIapa; YMEHHE HaxOIUTh
OTHOIIICHHE 00BEMOB TIOJIOOHBIX (DUTYD
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YMeHue onepupoBarh MHOHSTHUAMM: TPSIMOYIOJibHasg  CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA Ha YUCIIO, Pa3JIOKEHUE BEKTOpa 1o
0a3ucy, CKaJspHOE IMPOU3BEACHHE, BEKTOPHOE MPOU3BEIECHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPJMHATHBIN METOJ JJIsl PElIeHUs TeOMETPUUYECKUX 3a/au U 3ajau
JIPYTrUx y4eOHbIX IPEIMETOB
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YMenue BbIOMpaTh MOAXOAAIIMI METON JJsl pelIeHUs 3ajauu;
NOHMMAaHME 3HAYMMOCTHM MATEMaTUKd B H3YyYCHUH MPUPOIHBIX U
OOILIIECTBEHHBIX MPOIIECCOB W SBICHHM, YMEHHE paclo3HaBaTh
NPOSIBIICHUE 3aKOHOB MaTeMaTUKH B HCKYCCTBE, YMEHHE NMPUBOAUTH
OpUMephl MaTeMAaTUYECKUX OTKPBITUA POCCUHCKOH U  MHPOBOMH
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypanbeHble u nensie yncna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
12 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOLICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apudMeTnIecKuMu
' KOPHSIMH HATYpaTbHOU CTETICHH
14 Crenenb ¢ mensiM TokazaTeneM. CTEeHb ¢ PalMOHATBHBIM ITOKa3aTelieM.
' CBoiicTBa cTENEHN
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JOTapU(OMBI
JlelictButenbHble 4ynciaa. ApudMETHYECKHE OIepalud C JICHCTBUTEIbHBIMHU
1.7 yucnamMu. [IpuOnkEéHHbIE BBHIYMCICHUS, TMpaBUiIa OKPYIVICHUS, TMPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHUM
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIE YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YPaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.1
0 YpaBHEeHHsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.1

Marpuia cucteMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI




OyHKIMH U TpapUKH

Oynkius, cnocodbl 3axanus Gynkuuu. ['padux ¢yHkinun. Bzaumuo oOparHbie

31 ¢bynkuuu. YérHeie n Heuéteie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompeneneHUss W MHOXKECTBO 3HadeHWH Qyakmuu. Hymm ¢yHkoum.
3.2 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl 1 MUHHMYMBI GyHKIMu. HamOombinee ¥ HauMeHblee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CrenenHas (yHKUIUS C HaTypaJbHBIM M II€JIbIM TIoKaszateneM. EE cBoiicTtBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpruyeckue GyHKIIMU, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u Jorapugmuueckas GyHKIUYU, UX CBOICTBa U rpaduKu
36 Touku paspeiBa. AcumnTorbl TpadukoB ¢QyHkuui. CpoiicTBa (yHKIHIM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TeoMmerpmueckas mporpeccun. Dopmylia  CIOXKHBIX
' MPOIIEHTOB
4 Hayana matemarnueckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJHONM K HCCIAEAOBaHHIO (DYHKIMI HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. Haxoxaenne HanboIbIIero 1 HAMMEHBIIIETO 3HAYeHHS (DYHKIIMN Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTU
7.2 IIpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTH BpaIlCHUSI
7.5 KoopauHaTsl 1 BEKTOPBI







