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HOACHUTEJIBHAS 3AIIMCKA

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
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 IIVIAHE

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

OcHOBHBIE TIOHATUS cTepeoMeTpud. Touka, Tmpsmas, IUIOCKOCTD,
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.

MHoOrorpaHHuKu

[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 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.

[TogoOupie Tema B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAISIMHU
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 M B mpocTpaHcTBe. CllokKEHHWEe W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yuco. Pa3nmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHbIM BekTopaMm. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTEMa KOOpAWHAT B IpocTtpaHcTBe. Koopauuatel BekTopa. Ilpocrteimiue
3aJlaud B KOOpJMHATAX. YTOJd MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeXAy MNOpPSIMBIMU M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOILIECTBa, NPEACTAaBIEHUEM
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.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(pOpMHPOBAHHOCTBIO  POCCHMCKON  TpaXKJAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKUCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUHW B JPYTHUX
HayKax, TEXHOJOTUSIX, chepax 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;
BOCIIPUUMYHBOCTBIO K MaTeMaTHYECKMM aclleKTaM pa3ju4YHbIX BHJIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ NHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyJsIpHas pU3NYecKass aKTUBHOCTh); (PU3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHLHOMN
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  cdepaM  NpodEeCCHOHANBHON  JEATCIbHOCTH, CBS3aHHBIM C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO HAa MPOTSHKEHUHM 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 MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsI HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJIEHUEM
A3BIKOM MAaTEeMaTHUKW U MAaTEMAaTHYECKOW KyJIbTypOd Kak CpPeJCTBOM IO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCLICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCMBUIMU.

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

ba3oBble JJornyecKkue NecTBUA:

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, (OPMYIHPOBATH U MPEoOPa30OBLIBATH CYKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHbIC, €JUHUYHbIC, YaCTHbIE U OOIIUE;
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 JIOTHUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

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

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

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJIb30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHNE 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, BEIBOJAOB U 0000IICHUIA;
POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh  HAA&KHOCTH  MHPOPMALUM 1O  CAMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

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

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

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh 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  Pe3ydbTaThl  pEIICHHWS  3a/Jadd, OSKCIICPUMEHTA,
UCCJICJIOBAHUS, TIPOCKTa; CAMOCTOATEJHHO  BbIOMpaTh  (hopmar
BBICTYIUICHUSI C Yy4YETOM 3aJad TPe3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOTHl MPHU PEIICHWH y4eOHBIX 3a/ad; 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
MHEHHM, «MO3rOBbI€ IITYPMbD» U WHBIEC); BBINOJHATH CBOI 4YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMNA MPOAYKT MO
KpUTEpUSIM, CPOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
Vuusepcanvnvie  pezynamuenvie  Oeticmeus,  obecnedusarom

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



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(dIeKCUM KakK OCO3HAHUsA
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 pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
IPUYMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TpuMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX MPH pPEHICHUH
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 ABYIpaHHOTO yTia; JTMHEHHBIN yroyI ABYIPaHHOTO yTia; rpaaycHas mMepa
JIBYTPAHHOTO YTJIa.

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

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPDAaHHUKOB (MHpamMHUaa; NpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

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

OnepupoBathb MOHATUSIMU CeKyIIas TUIOCKOCTb, 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 HaXOXXJIEHUE TEOMETPUUECKHX BEJIMYUH MO OOpasiamM
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
CKPEIIUBAIOITUMUCS 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 TMPSAMBIMH, MEXAY HOPSIMOM M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

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

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; 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 reomerpuyeckue (akThbl IS PEIIEHUS CTEPEOMETPUUECKUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIMIEHUs, €CId YCJIOBUS
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPHU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoAUTH TIpPUMEpPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpumeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE TMOHSATHS B MPOIIECCE TMOUCKA pElICHUs
MaTEMaTUYECKH CHOPMYIUPOBAHHONW MPOOJIEMBI, MOACIUPOBATH peaTbHBIC
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 KIJACC

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

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa 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 TUIOLIAISIMU [TIOBEPXHOCTEN U 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 HAa YHCIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroJI
MEXIy BEKTOpPAMH, CKaJsIpPHOE 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 IMJIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[TpumeHsATs TeoMeTpuveckue (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 [0Ka3aTejIbCTBO MATEMATUYECKUX OTHOUICHUU 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.

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

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyalluh W TPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHONH TPOOJIEMBI, MOJCIUPOBATh pPEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMHM, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta ajareOpsl;
peliaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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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 TIIOCKOCTH 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 KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
OcCHOBHBIE TTIOHSTHS
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
nepeceKaroImecs npsmas 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 CTEPEOMETPUU 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 CTCPCOMETPHUU:

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: mapauieabHbIe https://m.edsoo.ru/2e18f25
IUIOCKOCTH )
CBoiicTBa mapayiieIbHBIX 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

IIJIOCKOCTEN: 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
napajuiesieuIne/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 [IOK
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
HPSIMBIMH, MEXTY IPIMON U

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 KOOP/JMHAT B
bu6moreka [IOK
MPOCTPAHCTBE.
24 https://m.edsoo0.ru/48db705
Koopaunnats! BekTopa. 8
[Ipocreitmme 3amaun B B
KOOpJIMHATAX
Yron mexnay
o5 BekTopaMu. CKaJIsIpHOE bubnuoreka [IOK
MPOU3BE/ICHHE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruucnenue yrios
26 MEXIY IPSAMBIMH U bubmorexa [OK
Ay TP https://m.edsoo.ru/8efbe78e
IIOCKOCTSIMH
KontponpHas padora mo
97 Teme "BekTopsl n bubnuoreka [JOK
KOOPJIMHATHI B https://m.edsoo.ru/77c22fc5
npocrpanctae"
[ToBTOpEHME, bu6mmoreka [JOK
28 00001ICHUE https://m.edso0.ru/1780ba5

cucreMaTulanusa

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

3HaHUNU. OCHOBHbIE
¢burypsl, haxTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
00001eHue u
cUCTeMaTH3aIus
3HaHUNU. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPUU

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

30

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

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

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aLlH
3HaHUU. 3agaun
TJIAHUMETPUHU U METOIbI
UX pelIeHUs

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

32

IToBTOpEHME,
o0o0mieHune u
cUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

bu6mmoreka [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

¢burypsl, hakTsl,
TEOpeMBI Kypca

CTepEeOMETPUHU

33 HroroBas KOHTpOJIbHAS 1 bubnuorexa [JOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 00001IeHNE U 1 bu6morteka [IOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/f465d10e
3HaHUU

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



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 nporpaMmmsbl CpEeIHET0

pe3yJibTara 0011ero o0pa3oBaHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX IPH PEIICHUN T€OMETPHUISCKUX 3a1ad
7.3 OnepupoBaTh NOHATHUAME: MAPALIEIBHOCT U MEPHEHANKYISIPHOCTD MPSMBIX U TIOCKOCTEN
7.4 KnaccuduiupoBaTs B3aMHOE pacIoyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YrOJ, TPAaHU JIBYTPAHHOTO yTila, peOpo ABYrpaHHOTO YIJia, JIWHEWHBIN
yroJ1 IBYTPaHHOIO yIJia, FpaaycHas Mepa JBYTPaHHOIo yria
76 OnepupoBaTb MOHATHUSAMU: MHOTOTPAHHUK, BBINYKIbI W HEBBINYKJIbI MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTPaHHHKA, MPAaBUIIbHBI MHOTOIPAHHUK
77 PacrioznaBath OCHOBHBIE BUbI MHOTOTPAaHHHUKOB (MMpaMH[Ia, MpPU3Ma, MPSIMOYTOJbHBIN Mapasiesenumne],
' ky6)
78 KnaccuduinmpoBars MHOTOrpaHHUKH, BBIOMpAsi OCHOBAHMS JJsl KiIacCU(UKALUU (BBIMYKIIbIE M HEBBITYKJIbIC
' MHOTOTPaHHUKH, MPABUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapasUIeICIHUIIe IbI)
7.9 OnepupoBaTh MOHATHSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
7.10 OOBACHATH MPUHIIMITBHI TOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS METOJ CIIEI0B




7.11

CTpOI/ITB CCUCHUSA MHOTOI'PAHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIC) IJIOCKHUEC YCPTCIKU U3

PUCYHKOB NPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HaXO0XACHHUEC TICOMCTPHYCCKUX BCJIIMYHUH IIO 06pa3uaM WM aJiropuT™MaM, MNPUMCHSA
N3BCCTHBIC AHAJIMTHYCCKHUEC MCTOJbI IMPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYMCIICHUC
paCCTOSIHI/Iﬁ MCXKIAY JAByMda TOYKaMH, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKIAY

CKPCHIMBAOIIUMHUC IMTPAMBIMUA

7.13

Pemath 3amaum Ha HaxoXJAECHHE TI'€OMETPUYECKUX BEIMYMH IO o0pa3llaM WM ajJropuTMaM, NpUMEHSs
W3BECTHBIE AHAIMTUYECKHE METOJbl IIPU PEUICHUH CTAHJAPTHBIX MATEMaTUYECKHUX 3a7a4 Ha BBIYKCIICHHE
YIJIOB MEXJIY CKPEHIMBAOIIMMUCA NPSIMBIMH, MEXAY HNPSIMONH M IUIOCKOCTBIO, MEXAY IIIOCKOCTIMU,
JBYTPAaHHBIX YIJIOB

7.14

Brruucnsate 00bEMBI M TIJIOMIATN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MHUpPaMHUa) C MPUMEHEHHEM
(¢bopMyn, BBIYUCIATH COOTHOLICHUS MEXAY IUIOIIAJIMU  TOBEPXHOCTEH, 00bEMaMH  MOJOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUAMU: CUMMETPUS B TIPOCTPAHCTBE, IEHTP, OCh U IIOCKOCTb CUMMETPHH, LIEHTpP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
¢burypax, IpeJacTaBICHHYIO Ha YepTexkax U PUCYHKaX

7.17

HpI/IMeHHTB ICOMCTPHUUCCKUC (l)aKTBI AJId peIICHUA CTEPCOMETPHUICCKUX 3aaad, IMPCAroJararomux HECKOJIbKO
1aroB pCIICHUs, €CJIN YCJIIOBUS IIPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

HpI/IMeHHTL HpOCTCfII.HPIG nporpaMmMHbIC CpPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMbI IIpU
pPEIICHUU CTCPCOMECTPHUICCKHUX 3aaa4

7.19

HpI/IBOI[I/ITL MpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUPOAC U KU3HU, PACIIO3HABATH IMPOABJIICHUC
3aKOHOB I'€COMCTPUH B UCKYCCTBC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUW HA ITPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTYallUW U IPUMCHATH H3YUYCHHLIC




MOHATUSL B TPOLECCE TOMCKA PEIICHHs MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOJIEeMbl, MOJAEIHPOBATH
peanbHble CUTyallUH Ha S3bIKE I'E€OMETPHUM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C MCIOJb30BaHUEM
FEOMETPUYECKUX IOHATUN M TEOpeM, ammapara ajareOpbl, peuiarb MPaKTUYECKHE 3a/ayd, CBSI3aHHBIE 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 KinaccudumupoBaTs B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATHSMU: IIAPOBOIM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CErMEHTA, IApOBOH CIIOM,
' OCHOBAHHME IIAPOBOTO CJIOsI, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbrauciare 00bEMBI M TUIOINAAM TOBEPXHOCTEH TEJI BpAIICHUS, TEOMETPHUYECKUX TEl C MPUMEHEHUEM
' Gopmyn
6.7 OnepupoBaTh MOHATUAMU: MHOTOTPAaHHUK, BIMCaHHBIA B cdepy M OMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAS! B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BbIYHCIATE COOTHOLIEHUS MEXK Ty TUTOMIAASIMH MMOBEPXHOCTEN U 00bEMaMHK MOTOOHBIX TE




6.9

N3o6paxats n3ydyaembie GUTYpPBI OT PYKU U C IPUMEHEHUEM 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 U MIPEOOPA30BBIBATh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUICCKUX
' ¢burypax, IpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX
6.12 [IpumensaTs reomeTpuyeckue (akTbl [UIsI pPELIEHUS CTEPEOMETPUYECKUX 3a7ay, MpeArnosararmiumx
' HECKOJIbKO LIIaroB PelleHus], €CJIU YCJIOBUS IPUMEHEHNUs 3aJIaHbl B SBHOM opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh EeHCTBUS CIIOKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 4YHCIIO,
' 00BSACHATH, KAKUMHU CBOICTBAMH OHU 00JIaJIal0T
6.15 [IpuMeHATs MpaBWIIO NApAIIENETIUIIENA [TPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATHUSAMU: JIEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA, PAaBEHCTBO
6.16 BEKTOPOB, KOOPAMHATBHl BEKTOpPA, YroJl MEXKJIy BEKTOpPaMH, CKaJspHOE IPOU3BENCHHUE BEKTOPOB,
KOJUIMHEApHbIE 1 KOMIJIAHAPHBIE BEKTOPBI
6.17 Haxomuth cymMmy BEKTOpPOB M NIPOM3BEIECHUE BEKTOpAa Ha YHUCIO, YrOJ MEXKAY BEKTOpaMH, CKalIpHOE
' IPOU3BE/IEHUE, PACKJIaIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3anaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemats npocreiinine reoMeTpuuecKre 3a1a4i Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METOAa
Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEeMAaTUYECKHMX OTHOLICHUH M HAaXOXKICHHE TeOMETPUUYECKHX
6.20 BEJIMYMH MO oOpa3naM WIH alropuUTMaM, MPUMEHSSI M3BECTHbIE METOIbl MPU PELICHUH CTaHAApPTHBIX
MaTeMaTHYECKUX 3a/1a4
6.21 [IpumeHsaTh TpoOCTEilne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IPHU
' PELIEHNN CTEPEOMETPUYECKHX 3a7au
6.22 [IpuBOAUTE MpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B PUPOJAE U KU3HU, pAaclIO3HABATh MPOSBICHUE

3dKOHOB I'COMCTPHUH B UCKYCCTBC




6.23

IIpuMeHATh NOJy4YEHHBIE 3HAHMWS HAa IPAKTHKE: AHAIU3UPOBATh PEAIBHBIE CUTYallUH M IPUMEHATH
U3yUYCHHBIC TIOHATHS B TIPOLIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH CQPOPMYIUPOBAHHOW MPOOIIEMBI,
MOJCJINPOBATh DPEAIbHBIC CUTyallUM Ha S3bIKE TE€OMETPHM, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATHI U TEOpPEM, armapara ajareOpsl, pelaTh MPaKTHYeCKUe 3a1aqH,
CBSI3aHHBIE C HAXO0XKJACHUEM IT'€OMETPUYECKUX BEIIMYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TOHATUS CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBO. IloHsATHE 00 akcMOMaTHYecKOM
ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3anMHOe pacmosiokeHue TpsIMBIX B TPOCTPAHCTBE: TMEPECEKAIONINecs, MapajuleIbHbIe W CKPEUIUBAIOIINECS TPSMBIE.
[TapamiensHOCTE NPSIMBIX U IIJIOCKOCTEW B MIPOCTPAHCTBE: MapaJIebHbIE MIPSAMBIE B TPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX
MPSMBIX, MApauIeIbHOCTh MPSAMOM M IUIOCKOCTU. YTJIBI C COHAINpPaBJICHHBIMH CTOPOHAaMH, Yrojl MEXIy MNPSMBIMU B
npoctpanctBe. [lapaniaenbHOCTh TUIOCKOCTEW: TNapajuielibHbIE IIJIOCKOCTH, CBOMCTBA IMAapajuICNIbHBIX TJIOCKOCTEH.
[Ipocreiiye npocTpaHCTBEHHbBIE PUTYPHI HA TIOCKOCTH: TETpadp, KyO, napajuiesenunea, NoCTPOCHNE CeUeHU !

7.3

[lepnieHIUKyYIAPHOCTh MPSIMON U IJIOCKOCTHU: MEPHEHIUKYISIPHBIE MPSMbIE B MPOCTPAHCTBE, MPSMBbIE MapajlieibHbIe U
MEPHeHIUKYIApHblE K IUIOCKOCTH, NpPHU3HAK MEPHeHIUKYISIPHOCTH MpPSIMOW M IUJIOCKOCTH, TeopeMa O MpsSMOi
MEPHEeHIUKYIAPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yol MEXIy MNPSIMONW M IUIOCKOCTBIO, JBYIPaHHBIM Yrod,
JTUHENHBINA yroa AByrpaHHoro yria. [lepneHaukymnsp U HaKJIOHHbBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TMJIOCKOCTH, TMPOEKHUs (GUrypbl Ha IUIOCKOCTh. [lepmeHauKyaspHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEeHIUKYIIPHOCTU ABYX IMIIOCKOCTeH. Teopema o TpEX nmepneHauKyspax

7.4

ITonsaTue MHOTI'OI'paHHUKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PAHHHKA, BBIITYKJIBIC U HEBBIITYKIIBIC MHOI'OT'PAHHUKH, pa3BépTKa
MHOT'Or'paHHUKaA. HpI/I3MaI N-yrojibHas IpuU3Ma, 'PaHA U OCHOBAHHUA IIPU3MBI, IIpsIMas U HAKJIOHHAas NPU3MBI, OokoBas u
IOJIHasA ITOBCPXHOCTb IIPU3MBI. Hapannenennnen, HpHMOYFOJ'IBHHﬁ napajjiejienmIiiey u €ro CBOICTBA. HI/IpaMI/II[aZ n-
yrojibHas nupaMuzia, Ir'paHd WU OCHOBAHUC IIHUPAMUIBI, OOKOBass M IOJIHAS IOBCPXHOCTh NHPAMHIBI, IMPABUJIbHAA U




yceqéHHaﬂ nupamMuaa. DJEeMEHTBI MNpu3Mbl W IMHUPAMHUBI. HpaBI/IJIBHBIe MHOI'OT'paHHUKH: TIOHATHUC IIPABUIIBHOTIO
MHOTI'OrpaHHUKa, IpaBUWJIbHAA IIPpU3Ma U IIpaBUWJIbHAd IMHpaMua, IMpaBWIbHAA TPCYrojbHasd IHUpaMua U HpaBHHBHBIﬁ

TeTpa’ap, Kyo. [Ipencrasienne o mpaBUIHLHBIX MHOTOIPAHHUKAX: OKTAdP, AOJCKAdIp U uKocadapyrue CedeHus Mpu3Mbl U

I PaMHU/IbI
75 CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSAMOW, IUIOCKOCTU. OJIEMEHThl CHUMMETPUU B
' MAPaMHUJIAX, MMapajuIeIenuIIe1axX, IPAaBUIbHBIX MHOTOTPAaHHUKAX
Bbrunicnenue 351€MEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yribel. Ilnomane OOKOBOM MOBEPXHOCTH U IOJIHOM
76 MIOBEPXHOCTU MPSIMON MPU3MBI, IUIOLIAJh OCHOBaHWM, TeopemMa O OOKOBOI MOBEpPXHOCTH HpsiMOM mpu3Mbl. [lnomans
' OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON MUpaMUbI, TEOpeMa O IJIomaan yced€éHHol mupamubl. [lonstiue 06
00bpéme. O0BEM nHUpaMUabl, IPU3MBbI
7.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOICHUS MEX Y TIJIOMIAISIMH MIOBEPXHOCTEH, 00bEMaMH TI0I00HBIX TeJ
11 KIJACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomeTpust
6.1 [unuuapudeckas MOBEPXHOCTh, 00pa3yloliue WINHAPUYECKON MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBEPXHOCTH.
' Hunuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 0Opa3yroliast U 0Cb, IUIONIAAb OOKOBOM U MOJIHOM NOBEPXHOCTH
Konnueckass moBepxHOCTb, 00pa3yrollide KOHHYECKOH NOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH MOBEPXHOCTH.
6.2 Konyc: ocHoBaHMe U BepIIMHa, 0Opa3yrolias U OCb, IUIOIIAAb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC!
o0pasyloliye 1 BbICOTa, OCHOBAHUS U OOKOBAasi IOBEPXHOCTh
6.3 Cdepa u map: meHTp, paguyc, AUaMeTp, IUIOIAAb MOBEPXHOCTH cdepbl. B3aummHoe pacnosioxkeHue chepbl U
IJIOCKOCTH, KacaTeslbHas IIIOCKOCTh K cepe, mionaap chepsl
6.4 N306pakeHue Ten BpalleHHs Ha MII0CKOCTH. Pa3BEépTka HuIMHIpa U KOHyca




KomOunamuu Ten BpamieHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN 0KoJio cdepsl, cdepa, BOUCaHHAS B

6.5 MHOTOT'PaHHUK, WJIH TEJIO BpaLCHUS
6.6 [onsitne 06 06bpéMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00bEME MPSAMOYTOJIFHOTO MapaIeenuIea a u
' cieacteus u3 He€. OO0BEM nmnmMHApa, Konyca. O0bEM 1mapa u wiomaab chepsl
6.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIECHHUS MEX Y TUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMK MIOJIOOHBIX TEJ
6.8 Ceuenust umnuHApa (mapajulebHO W MEPHEHAMKYISIPHO OCH), CEYEeHHs KOHyca (IapajuleIbHOE OCHOBAaHUIO U
' MIPOXOJIAIIee Yepe3 BEPUINHY), CEUEHHUsI 11apa
Bextop Ha miockocT M B mpocTpaHcTBe. ClOKE€HHWE M BBIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
6.9 Pa3noxxenue BekTopa 1no TpéM HEeKOMIUIaHapHBIM BekTopaM. [IpaBuio mapannenenunena. Pemenue 3anad, cBS3aHHBIX
C IPUMEHEHUEM MTPABUJI ACWCTBUI C BEKTOpaMU
[IpsimoyronpHasi cucteMa KOOpAWHAT B mpocTtpaHcTBe. KoopauHatel Bektopa. [IpocTeiimue 3aiaum B KOOpAUHATAX.
6.10 VYron mexay Bekropamu. CkajsipHOE MPOU3BEIeHNE BEKTOPOB. BrIuncieHne yrioB MeXAy MpsIMbIMU U TUIOCKOCTSMHU.

KoopauHaTHO-BEKTOPHBIN METO NPH PEIICHUH T€OMETPUUYECKUX 3a/1au




INPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

Brnagenne MeTtomamMu JIOKa3aTeNbCTB, QJITOPUTMAMH pEIISHHUS 3aJad; yMEHHe (OpMYyIUpOBaTh U
OTICpUPOBATh TOHATHUSMH: OTpEICIICHUEe, aKCuoMa, TeopeMa, CIICJICTBHE, CBOWCTBO, MPH3HAK,
JI0Ka3aTeNIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOpMYIHpOBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH IIPUMEPHl U KOHTPIPHUMEPHI, HCIOJB30BaTh METOJ
MaTeMaTU4YEeCKOU HWHAYKIUHU, ITPOBOAUTE NOKA3AaTCIIBHBIC PACCYKACHUA IPU PCIICHUN 3aad, OLCHUBATH
JIOTUYCCKYIO IMpaBHUIIBHOCTH paccy>K}1eHI/H71; YMECHUE OIICpUPOBATH IIOHSTUAMM: MHOXECTBO,
MOJIMHOXECTBO, OTIEpAllid HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIbh30BATh TEOPETUKO-MHOKECTBEHHBIH
anmapar Jisl OTIMCaHMsI PEATBHBIX MPOIECCOB U SIBIICHUH U MPH PEIICHUH 3a7a4, B TOM YHCIE U3 JPYrHX
y4eOHBIX MPEAMETOB; YMEHUE OTNEPHPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
TUTOCKOCTH; YMEHHE 33]1aBaTh W OMHCHIBATH Tpadbl Pa3TUYHBIMUA CIIOCOOAMHM; UCTIOIB30BATh Tpadbl MpU
pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJdbHOE YMCIO, LEJI0€ YUCIO, CTENEHb C LIeJbIM MOKa3aTeIeM,
KOPEHb HaTypaJbHOHN CTENEHH, CTENEHb C PALMOHAIbHBIM IIOKa3aTelleM, CTENEHb C JeHCTBUTEIbHBIM
nokasareseM, Jiorapum 4ucia, CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YHUCIIA, OCTATOK 110 MOJYIIO,
paLlMOHATIBHOE YMCJIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATypaJIbHBIX, ILEJbIX, pallMOHAJIBHBIX,
JeWCTBUTENBHBIX YHCEN; YMEHHE MCII0JIb30BaTh IPU3HAKU JAE€TMMOCTH, HAMMEHBUINHM OOIUI NenuTens U
HaMMeHblIee olliee KpaTHOe, alropuT™M EBKINAa npu pelieHuu 3a/ad; 3HAKOMCTBO C Pas3jIMYHBIMU
NO3UIIMOHHBIMU CUCTEMAaMH CUUCIJIEHUS; YMEHHE BBINOJHATH BBIUMCIIEHHE 3HAUYCHUH U MpeoOpa3oBaHUs
BBIP@KEHUI CO cTenmeHsMH U Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-PALMOHANBHBIX BBIPAKEHUH;
YMEHHUE ONEepUPOBATh MOHATUAMU: MOCIE0BATEIbHOCTD, ApU(PMETHYECKask IPOrPECCHsl, TeOMeTpHYecKast




mporpeccusi, OeCKOHEYHO  yObIBaioIas  TeOMETpUYecKass  MpOrpeccusi;  yYMEHHE  3a7aBaTthb
MIOCTIEIOBATEIPHOCTH, B TOM YHCJE C IOMOIIBIO PEKYpPPEHTHBIX (OpMyT; yMEHHE OIEepHpPOBAThH
HOHSATUSIMU: KOMILJIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIAa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO YHcia, (hopMa 3amicl KOMIUIEKCHBIX YHCEN (reoMeTpudecKas, TPUTOHOMETpUYecKas U
anreOpanveckasl); yMeTb IPOU3BOJIUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MIPUBOJIUTH MPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YMCEJ; ONEPUpPOBATh MOHITUSIMM: MaTpuua 2x2 u

3x3, onpeAenuTens MaTPHUIlbl, TEOMETPUUECKUIN CMBICIT OTIPEIETUTEIIS

YMenue omnepupoBaTh MNOHSTHUAMM: DPALMOHAIBHBIE, HppallOHalbHbIE, IOKa3aTelbHbIC, CTEHEHHbIE,
JorapuMuyueckre, TPUrOHOMETPUUYECKUE YPaBHEHUSI U HEPaBEHCTBA, UX CUCTEMbI; YMEHHUE ONEpHUPOBAThH
MOHATUSIMHM: TOXKJECTBO, TOXJIECTBEHHOE TIpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa
yYpaBHEHUN W HEPAaBEHCTB, PAaBHOCUJIBHOCTb YypaBHEHUMN, HEPAaBEHCTB U CHUCTEM; YMEHHE peulaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO Pa3IMYHBIX MPUEMOB; pelIaTh YpaBHEHUsI, HEpaBEHCTBA
U CHCTEMBl C IIapaMETpOM; NIPHUMCHATH YpPaBHCHMs, HEPAaBEHCTBA, HMX CHCTEMbl M PEIICHUS
MaTeMAaTHYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00IacTe HAyKH U peaIbHOM KU3HU

YMenue onepupoBaTh MOHATUAMHU: (YHKIUS, UYETHOCTh (YHKIUH, HEPUOJAUYHOCTh (YHKIUH,
OTPaHUYEHHOCTb (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUHU, SKCTpEeMYyM (PYHKINHU, HanOOJbIIee U HAUMEHbIIEe
3HaueHusl (QYHKIMM Ha MPOMEXKYTKE, HeMpepbIBHAS (YHKIIMS, aCUMITOTHI Ipaduka QyHKUINHU, TIepBas U
BTOpas MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3NUECKUN CMBICI MPOU3BOJHOM, mepBooOpa3Has,
ONpeNeNEHHBI HHTErpai; yMEHHEe HaXOJIUTh AaCUMNTOTHl Tpaduka (QYHKIUU; yMEHHUE BBIYUCISTH
MPOU3BOJHBIE CYMMBI, TMPOU3BEACHUS, YACTHOTO U KOMIIO3ULUU (PYHKIUH, HAXOIUTh YpaBHEHHE
KacaTeJbHON K rpaduky QyHKUIMU; YMEHHE HAXOIUTh MPOU3BOJTHBIC JEMEHTAPHBIX (DYHKIMI; yMEeHHE
UCIOJIb30BaTh TPOU3BOJHYIO JIsi UCCIENOBaHUsS (PYHKUWN, HAXOAUTh HAWOONbIINE M HaWMEHBIIIHNE
3HaueHus: (PyHKIUH; CTpOUTh rpadMKd MHOTOUIEHOB C HCIIOJIb30BAHHMEM arlapara MaTeMaTU4ecKoro
aHalIM3a; MPUMEHSTh IPOU3BOIHYIO JUIS HAXOKICHHUS HAMITYy4IIer0 PEIICHHs B IPUKIAIHBIX, B TOM UHCIE
COIMANIbHO-9KOHOMHMYECKUX U (PU3MYECKHX 3a/a4yax; HAXOAWTh IUIOMIAIU U O0BEMBI (GUTY C MOMOIIBIO
WHTETpasa; IPUBOJUTH MPUMEPHl MATEMATHUYECKOTO MOJIEIUPOBAHUS C MOMOIIBI0 Tu(hepeHInaTbHbIX




YpaBHEHUU

YMmenune omepupoBaTth MOHATUSAME: rpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMIO3UIMS (QYHKIWH,
nuHeWHas (QyHKOMS, KBagpaTHdHAs (YHKOUS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETPHUYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIMH, TIOKa3aTelbHas U
gorapudmuueckas (QYHKIUH; YMEHHME CTPOUTh TIpa@UKH M3YYEHHbIX (YHKIHMI, BBINOJHATH
npeoOpazoBanusi TpadukoB (GYHKIUH, MCHOJIB30BaTh TrpadUKH JJIs HW3YYCHHUs] TPOILECCOB U
3aBUCUMOCTEH, NpU PEHIeHUM 3aJad U3 JIPYTUX Y4eOHbIX NPEIMETOB M 3a/Jad M3 pealbHOU >KHU3HHU;
BBIpaXaTh (GOPMyJIaMH 3aBUCUMOCTH MEXIY BEITMYMHAMU; MCIIOIB30BATh CBOMCTBA M TpapuKH QYHKIUH
JUIL pelIeHWs YpaBHEHWH, HEpaBEHCTB W 3aJad C IapaMeTpaMH; H300pakaTh Ha KOOPIUHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha TPOICHTHI, JOJIM W YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 3aJlaud U3 00JacTU YIpaBlICHUS JTUYHBIMHU U
CEeMEMHBIMU (PMHAHCAMU); COCTABIISATH BHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBHUIO
3a/lauM, MCCIEN0BATh IMOJIyY€HHOE pelIeHHEe M OLIEHHWBATh IMPaBAONOJO0OHOCTh PE3YNIbTAaTOB; YMEHHE
MOJENTUPOBATh pealibHble CUTYyalldd Ha S3bIKE MaTEMaTHKHU; COCTaBJISATh BBIPAKEHUS, YypaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI IO YCIOBUIO 33J]a4i, UCCIIEOBATh IOCTPOCHHBIE MOJIENIN C HCIOIb30BaHUEM
anmnapara ajiredpbl, HHTEPIPETHUPOBATH MMOJTYUYEHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpeiHee apupMeTHUecKoe, MeauaHa, HauOoJibliee U HauMEHbIlee
3HAueHUs, pa3Max, AMUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeHHE H3BIEKaTh,
UHTEPIPETUPOBATh HMHPOpPMAINIO, TPEACTAaBICHHYI0O B Tabluuax, Ha JuarpaMmax, Trpadukax,
OTpaXarollyl0 CBOWMCTBA PEaJbHBIX MPOIECCOB M SIBICHUI; MPEACTaBIATh MH(YOPMALMIO C MOMOIIBIO
TaONMUI ¥ JHarpaMM; UCCIEeN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM rpaduuecKkux
METOJIOB M AJIEKTPOHHBIX CPEJACTB; Ipapuyecku HCClIeoBaThb COBMECTHbIE HAOIIONEHUS C TMOMOIIbIO
JIyarpamMM pacceuBaHUs U IMHEHHOM perpeccuu

YMmenue ONICPpUPOBATH NNOHATUSAMMU: CHy‘l&ﬁHHﬁ OIIBIT U cnyqaﬁHoe CO6BITI/IC, BCPOATHOCTDH cnyqaﬁHoro




COOBITUS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIIOJB30BAHMEM Tpa@HUUECKHMX METOJ]OB; NPUMEHSTh
(OpMYITBI CIIOKEHUS U YMHOKCHHUSI BEPOSATHOCTEH, (popMyiy MOIHOM BeposTHOCTH, popmyny bepHymm,
KOMOMHATOpHBIE (PAKTHI U (HOPMYITBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA; YMEHUE ONIEPUPOBATH
HNOHATUSIMM: CllyyaliHash BEJIMYMHA, pACIpPEAEICHUE BEPOATHOCTEH, MAaTeMaTH4YEeCKOE OXHUJaHuE,
JMCTIepCUsl U CTaHIApPTHOE OTKJIOHEHHUE CIy4alHOW BENWYHMHbI, PYHKUUU pacHpelesieHus U MIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEIbHOIO W HOPMAJILHOIO pAaclpelieNieHull; YMEHHE HCIOJb30BaTh CBOICTBa
W3YYEHHBIX pacIpeseleHnid JJil pelieHus 3a/lad; 3HaKOMCTBO C MOHSATUSAMU: 3aKOH OOJBIIMX YHCEl,
METO/1bl BEIOOPOYHBIX UCCIIEI0BAHUI; YMEHUE TPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATh MOHATUAMU: COUETaHUE, IEPECTAaHOBKA,
YHCIIO COYETAHMUM, YHCIIO MepecTaHOBOK; OnHOM HbloTOHA; yMEeHHe pUMEHATh KOMOWHATOPHBIE (PAKTHI U
paccykJeHUs JUIsl pelleHHsl 3a7ady; OLCHUBATb BEPOSTHOCTH pPEATbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYUCHHBIN PE3yabTaT

YMeHue onepupoBarh MOHATHAMH: TOYKa, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA
yria, IUIOCKAW yroi, JABYTPaHHBIM Yroj, TpEXTpaHHBIM Yroj, CKpELIMBAIOIIMECS IpsMbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yro MEXAy NPSIMbIMU, YTOJ MEXIY
OpSIMOM M IIOCKOCTBIO, YIOJl MEX]Y IJIOCKOCTAMH, PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHHE
MEXIYy HpPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PEIIeHUU 3a]ad
u3ydeHHble (DaKTbl U TEOpPEeMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa; CTPOUTh MAaT€MaTHYEeCKHE MOJICIHU C MOMOIIbI0O T'€OMETPUYECKUX MOHSATHI M BEIMYUH, peulaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3329
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YMeHue onepupoBaTh MOHATUAMU: IJIOMIAAb (GUTYpbl, 00BEM (GUTYpbl, MHOTOTPAHHUK, MPaBUIbHBIN
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKA, KyO, Napajielenurnesn, Npu3Ma, Nupamuaa, Qurypa Hu
MOBEPXHOCTh BpallleHUs, UWIUHIP, KOHYC, miap, cdepa, Iiomanb cdepsl, IMIOMAAb MOBEPXHOCTH
MUPAMUJIBL, TIPU3MBI, KOHYCA, IIMIUHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO MapaljieNienumnesaa, MUPaMUIbI,
IpU3MBI, LWIMHApA, KOHyCa, Ilapa, pa3BEPTKAa IIOBEPXHOCTH, CEYEHMs KOHyca U LWIMHIPA,
napasiesbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIMHAPA, KOHYCa;




YMEHHUE CTPOHMTh CEYEHHWE MHOTOTPAHHWKA, N300pa)kaTb MHOTOTPAHHUKH, (HUTYpHl U IOBEPXHOCTHU
BpalICHUs, UX CEYEHUS, B TOM YHCIIE C IIOMOLIBIO AIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATH CBOWCTBA
TeOMETPUIECKUX (UTYP, CAMOCTOSITEIHLHO (POPMYINPOBATH ONPEACICHUS U3y9aeMbIX (pUTYp, BBHIABUTATH
TUIOTE3bl O CBOWMCTBAaX W TPU3HAKAX T'€OMETPUUECKUX (Uryp, 0OOCHOBBIBATH HIIM ONPOBEPrarh HX;
YMEHHME MPOBOJUTH KiIacCU(UKaLKI0 (GUIYp TO pPa3IMYHBIM IpPU3HAKaM, BBINOJHATH HEOOXOAMMBbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne onepupoBaTh NOHSATHIMHA: JBIKEHHE B MPOCTPAHCTBE, MapalIeIbHBIA TIEpEHOC, CHMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuE MOJAOOMS, MOAOOHBIE (QUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE M TMOJOOHBIE (DUTYPHI, B TOM YHCIE B TPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
WCTIONH30BaTh TEOMETPUYECKHE OTHOIIEHHS MPH PEIICHUH 3a/1a4; HAXOJUTh T€OMETPUICCKHAE BEIININHBI
(nmuHa, yroui, miomangs, 00bEM) MPHU pElIeHWH 3a7ad U3 JAPYruX y4eOHbBIX MPEeIMETOB M U3 pealbHOU
KU3HU; YMEHHE BBIUUCIATH T'€OMETPUYECKHE BEIMYWHBI (IUTMHA, YTOJ, TUIOmAab, OOBEM, IUIOMIAIb
MIOBEPXHOCTH), HCHOJb3ysd H3ydeHHbIe (OPMYNIBl M METOAbI, B TOM 4YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMHIbl, MPU3MBL, KOHyca, WWIMHAPA, IUOmaas cdepbl; 00bEM Kyba, MNPAMOYTOJBHOTO
napaenenunesa, IMpaMuIsl, IPU3MBIL, IIIMHIPA, KOHYCA, I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB
10TI00HBIX GHUTyp
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YMeHue onepupoBaTh MOHATUSAMH: MPSIMOYTOJbHAS CHUCTEMa KOOPAMWHAT, BEKTOP, KOOPIAMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOpOB, MPOU3BEICHUE BEKTOpa Ha YHCIIO, Pa3jioXKeHHE BEKTOpa IIo
0a3ucy, CKaJlsIpHOE IMPOU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YroJl MEXIy BEKTOpamMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPJMHATHBIN METOA JUIsl PEeLICHUS] TeOMETPHUECKUX 3aa4 U 3a/1a4 IPYrux
y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOAIIMNA METOJ Ui pelleHHs 3a7ayd; IOHUMaHWe 3HAYMMOCTH MaTeMaTHKH B
U3yYEHUH MPUPOJTHBIX W OOIIECTBEHHBIX MPOLIECCOB U SIBIEHHI; YMEHHE pPacHO3HaBaTh MPOSIBICHHE
3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MAaTEMaTUYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUHBIE TIEPHOINIECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTerneHu. JleficTBUs ¢ apu(pMETUUECKUMU KOPHSIMU HAaTypaJIbHON CTETeHU
1.4 Crenensb c¢ 1nenbiM nokasaresnem. CTeneHb ¢ pallMOHaIbHBIM MoKaszaTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
17 JlefictBuTenbHbIe 4yuciaa. ApupMETHYECKUE OTepaldd C JICHCTBUTEIBHBIMU 4uciaamu. [IpuOnmxEHHbIE BBIYUCIICHHS,
' MIpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIE YPaBHEHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTorapuMUIECKIE YpaBHEHUS
2.5 Ienbie u ApoOGHO-palMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIE HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTemsl JMHEWHBIX ypaBHEHUN. OnpeaennuTesib MaTpUILIbI
3 OyHKINH U TpaPUKH
31 ®yHkuus, cnocoos! 3aganus Gpynkuuu. 'paduk pynkiun. Bzanmuo obpatHbeie pyHkunn. YETHbIE U HEUETHBIE DYHKIUY.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. [IpoMexyTKH 3HAKOMIOCTOSTHCTBA.
3.2 [TpoMexxyTKH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MUHHMYMBI (QyHKIHH. HanOonbliee W HanMeHbIIee 3HAUYCHUE
(GYHKIMH HAa TPOMEKYTKE
33 CrenenHas (QyHKIUS C HaTypaJbHBIM M LENbIM Moka3zareneM. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk KOpHs N-oi
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmMudeckas PyHKIIMH, UX CBOUCTBA U rpaduKH
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHKui. CBoiicTBa GYHKITUH, HEMIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS IOCIIEI0BATEIbHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTu4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipou3BoAHbIE 37I€MEHTAPHBIX (PYHKIIUN
42 [IpuMeHeHre TpOU3BOIHON K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxneHrne HanOoJbIIero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
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