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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.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopemMa O IUIomaAu yceuéHHOW mnupaMuapl. I[loHstne 00 o00BEMe. OOBEM
MMAPAMUBI, TPU3MBI.

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

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCThb,  OOpasywoliue  MWIMHAPUYECKOM
MOBEPXHOCTH, OCh IWIMHAPUYECKON MOBEpXHOCTU. [[unuHAp: OocHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3ymollass U OCh; IUIOHIAAh OOKOBOW M TOJHOU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yoIire KOHUYECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOM moBepxHocTH. KoHyc: ocHOBaHME U  BepIIUHA,
oOpasymoriasi 1 OCh; IUIONIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAadb MOBEPXHOCTH C]ephl.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmiMHapa U
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJI0 cdepbl; chepa, BIucaHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlcHUsI.

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

[TogoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenuss nuiauHApa (MapauieTbHO U TMEPHEHAMKYISIPHO OCH), CEYEHUS
KOHYyca (mapajijieIbHOe OCHOBAHMUIO M IMPOXOJIAIIEe Yepe3 BEPIIMHY), CEUCHHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4Yuco. PasnmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaMm. [IpaBuno mnapamnenenunena. Pemenuwe 3amady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTeEMa KOOpAuHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocreitmue
3a7laud B KOOpJAMHATaX. YTOJd MexAy BekTopamu. CKalApHOE MHpPOU3BEIICHHE
BEKTOPOB.  BbluucieHue yrjioB MeEXAy MNPSIMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOEHHUS NpPOrpaMMbl Y4YeOHOro 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 (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TpaKIaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MAaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUNCKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TOBEJICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3judHbIX BHUOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO yMEHHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUS B
MHTEpEecax 370pOBOr0 M 0Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTyJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHUS, pu 3aHATUIX CIIOPTUBHO-03/I0POBHUTEIIHHOM
NEATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  NpodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M e¢ NMPHIOKSHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKUX 3a]la4 MaTEMAaTHYECKOW HAMPaBIECHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYIBTYphl, TTIOHUMAaHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npooOieM; OpHEHTalMel Ha NPUMEHEHHE MaTeMaTHYECKUX 3HAHUW It



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

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HayKd M OOIIECTBEHHOM MpPaKTUKH,
MOHUMAaHUEM MAaTEMaTUYECKON HAyKH Kak c(epbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTUKU U MATEMAaTHUYECKOW KYyJIbTYpOM KaK CPEeICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeSATENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsMUY, YHUBEPCANbHLIMU Pe2YTAMUBHLIMU 0eUCMBUAMU.

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 JJI1 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;
CTPYKTYpHpPOBaTh HWHGMOpPMAIUIO, MPEACTaBIATh €€ 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 IO CYIIECTBY OOCYXTaeMOi
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 (GOpMYIHPOBATH PA3HOIIIACHS, CBOU
BO3PKEHUS;

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

CoTpyaHu4ecTBO:

3)

NOHMMATh W  HUCIOJB30BaTh  MNPEUMYIIECTBA  KOMaHAHOM H
WHANBUAYaTBLHON paOOTHl MPU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJbKHUX JIIO/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 YUYACTHUKAMH B3aUMOJICHUCTBUS.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

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



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHHs 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 CIHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
IIpPOLIECCa 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
IPOCTPAHCTRBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYrpaHHOTO yTJa; JMHEWHBIN yroyl ABYIPaHHOTO yTria; IpaaycHas mMepa
JIBYTPAHHOTO YTIa.

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

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPDAaHHUKOB (MHpamMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

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

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceuYeHHUsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD: 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 TTPSIMBIMHU.



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

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

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 (PUTYpaAX, 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 TpPUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
’KU3HU, PacO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[TpumeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallul U TIPUMEHSATHh H3YyYECHHbIE TMOHSTUS B MPOIECCE MOUCKA PEeIIeHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON NPOOJIEMBbI, MOJEIUPOBATH pealIbHbIE
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH M TEOpeM, almapara aireopsl;
pelmarb NpPaKkTUYECKHE 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, HCCIICIOBAaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta ajareOpsl;
peliaTh MPaKTUYCCKUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHEM I'€OMETPHUYCCKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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[IpsiMBI€ M TIOCKOCTH B
p | TPocTPAmCIBe. 12 1 htps://m.edso0.ru/WT7NSO14T
[TapamrensHOCTE NPSIMBIX U
IJTOCKOCTEMN
IT
3 epHeHHHKyMpHOCTE 12 https://m.edsoo.ru/V611APUCD
MPSIMBIX U IJIOCKOCTEN
v
4 [JIBT MEHLY TIPAMBINH 1 10 1 https://m.edsoo0.ru/R38METBTQ
IJIOCKOCTSIMA
MHOrorpaHHuKu 11 1 https://m.edsoo.ru/XPW9U5FB2
OO6BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOPEHHE: CCHCHHA, 4 1 https://m.edsoo.ru/LIAAMHO3D
PacCTOSIHUS U YTJIbl
OBUIEE KOJIMYECTBO 68 c 0
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

I[TPOTPAMME

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoTbI padoTsI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI TEN 5 1 https://m.edsoo.ru/BOYORVIYC9
Bexkrops! n
3 KOOP/JIMHATHI B 10 1 https://m.edso0.ru/ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
6006 ,
4 000BIIEHHE 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMaTHU3aIUs
3HaHUHI
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmmmuecTBo yacos
DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka KonTpoJbHbIE IIpakTH4eckue
Bcero U3y4YeHH s o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
OcCHOBHBIE TTOHSITHS
CTEPEOMETPHUH: TOUKA,
psiMast, MIIOCKOCTB,
npocTpaHcTBo. [IpaBuna
https://m.edsoo.ru/D3VCJ7
1 M300paKCHUS HA PUCYHKAX: 1 UN4
M300paKeHUS TIIIOCKOCTEH,
MapajuIeIbHbIX MPAMBIX
(OTpe3KOB), CepeMHBI
OTpe3Ka
[Tondarus: nepecekaromuecs
5 IUIOCKOCTH, 1 https://m.edsoo.ru/NR6VJ
nepecekarouecs npsamas u YCGK
IIJIOCKOCTh
[Tondarus: nepecekaromuecs
3 IUIOCKOCTH, 1 https://m.edso0.ru/O6RND
IepeceKarouecs npsamas u FAMO
IIOCKOCTh
4 3HAKOMCTBO C 1 https://m.edsoo.ru/KMUQ
MHOI'OTpaHHHUKAMU, PILLO



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0

H300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

HauanbHubie cBeienus o kyoe

U IUPAMULE, UX PA3BEPTKU U 1 https://m.edsoo.ru/FPW2J
mozenu. Ceuenust NHCZ
MHOTOTPaHHUKOB

HauanpHabie cBeieHms 0 Kyoe

U NIApaMUJE, UX Pa3BEPTKU U 1 https://m.edsoo.ru/IMQ3A
mozenu. CeueHust J3S5
MHOTOTPaHHUKOB

ITousarue 00

aKCHOMAaTUYECKOM
https://m.edsoo.ru/SLMI7

R3BL

MOCTPOCHHUH CTEPEOMETPHUH: 1
AKCHOMBI CTEPEOMETPUH U
CIIC/ICTBUS U3 HUX

[Tousarue 00

aKCHOMAaTUYECKOM
https://m.edsoo.ru/DUKA

X7QE1

MIOCTPOCHUU CTEPEOMETPHUHU: 1
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5
MLJL



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL

ITousaTue 00
aKCHOMATHYECKOM

https://m.edsoo.ru/13A98J6

10 | mocTpoeHHH CTEepEeOMETPHUH: 79

aKCHOMBI CTEPEOMETPUU U

CJICJICTBHS U3 HUX

B3anmHoe pacronoxenue

MPSIMBIX B TIPOCTPAHCTRBE:

https://m.edsoo.ru/IUIW8

11 | mnepecekaromuecs, KRS

napajuiesibHble U

CKPEIIUBAIOIIHNECS TIPSIMbIC

[TapamrensHOCTE IPSIMBIX U

IJIOCKOCTEHN B IPOCTPAHCTBE:!

MapasieabHble NPSIMbIC B https://m.edso0.ru/CS9VL
12

MPOCTPAHCTBE; QLH6

MapajuIeIbHOCTh TPEX

MIPSAMBIX

[TapamienbHOCTh NPSMBIX U
13 IJIOCKOCTEH B MPOCTPAHCTBE: https://m.edsoo.ru/PO5J6D

[TapannensHOCTH NPSIMOM U 23U

IIJIOCKOCTH

VYTIbl ¢ COHANPaBJICHHBIMU https://m.edsoo.ru/LLIAV
14

CTOpPOHAMU HVBW
15 Yroa Mexay npsMbIMU B https://m.edsoo.ru/KGJM8

IIPOCTPAHCTBE 0EUK
16 Yroa mexay npsMbIMU B https://m.edsoo.ru/24LVW

IIPOCTPAHCTBE

H9V8



https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8

[TapannensHOCTH

https://m.edsoo.ru/BUSTQ

17 | mnnmockocTel: mapaieabHbIe OHZT
IIJIOCKOCTH ——
CBoiicTBa mapayieIbHbIX https://m.edsoo.ru/0KQQK
18 .
IUIOCKOCTEN 2ABA
IIpocreitmme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI https://m.edsoo.ru/MRT13
Ha IIJIOCKOCTH: TETPadp, XP79
KyO, mapaJuienenumnes
20 | Tlocrpoenie ceqeruii https://m.edsoo.ru/DISAX
P 0518
. https://m.edso0.ru/20GC3Z
21 | TloctpoeHue ceueHmit
PoP
KonTtponpHas padota no
teme "[IpsiMble U TIIOCKOCTH
https://m.edsoo.ru/BI405Q
22 | B TIPOCTpPAHCTRBE. IEB
[TapannensHOCTh NPSIMBIX U o
mIockocteit"”
[lepnenauKyIApHOCTH
23 MPSAMOM U TIJIOCKOCTH: https://m.edsoo.ru/RN45Y
MEPIEHINKYIAPHBIE IPAMBIE BOSR
B IPOCTPAHCTBE
[IpsiMble mapaiieabHble U
24 | HenmerInKVIsSOHEL K https://m.edsoo.ru/32MXR
CPUCIIHTKYIIPHBIE ZDDL
IIOCKOCTH
https://m.edsoo.ru/JPUOTO
25 | Ilpsmble mapasienabHble U

I3N



https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N

NEPIEHIUKYIISIPHBIE K

IJI0CKOCTH
[Ipu3nax
https://m.edsoo.ru/DC41W
26 | mepHeHINKYIIPHOCTH 5K 14
IIPSIMOM U IUIOCKOCTH
[Ipu3nak
https://m.edsoo.ru/HD3D6
27 | TepIeHIUKYIIPHOCTH 355p
MPSIMOM U TUIOCKOCTH
Teopema o npsimoit
28 | mepremmRyDHOL https://m.edso0.ru/YOIQS
P yIp MOH1
MJI0CKOCTH
Teopema o npsimoit
. https://m.edso0.ru/81R5K
29 | mepneHIuKYISIPHOU
USRJ
IIJIOCKOCTH
Teopema o mpsiMoi
30 | nepmermikvIspHO https://m.edsoo.ru/HFKNP
PIICHIUKYIISIP KZ7T
IIJIOCKOCTH
[Tepnienaukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT
31 | Touki 10 MI6CKOCTH https://m.edso0.ru/638GK
a - WY7V
paccTosiHue OT MPAMOM 110
IIJIOCKOCTH
[lepnenaukynsp u
3y | HAKIOHHBIC: PACCTOSIHHE OT https://m.edsoo.ru/AD6RC

TOYKH JO IIJIOCKOCTH,
PacCTOAHUC OT HpHMOP’I 0

ACRA



https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA

IIJIOCKOCTH

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT

https://m.edsoo.ru/VLLIQ7

33 | TOYKHM JI0 IIJIOCKOCTH, HXC
paccTostHue OT MPSAMOM 10
TIJIOCKOCTH
[lepnenaukyisp n
HaKJIOHHBIE: PACCTOSIHHE OT
https://m.edsoo.ru/6P5BV
34 | TOYKHM /10 IIJIOCKOCTH,
o V34R
paccTosiHUEe OT MPSAMOU JI0
TIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: Yol
. https://m.edsoo.ru/PSFIXU
35 | Mexay npsMou u All
IUIOCKOCTBIO T
BYTI'PaHHBINA yIroJI,
a yr}v) . 7 https://m.edsoo.ru/6R4A0E
36 | JMHEWHBIN yroJ
OMD
JBYTPAHHOI'O yria
BYTI'PaHHBINA yIroJl,
o yrrv) . 7 https://m.edsoo.ru/ML0ZZ
37 | JWHEWHBIH yron
YZC7
JBYTPAHHOI'O yria
[lepneHaMKyIIpHOCTD
38 TJIOCKOCTEH: TPU3HAK https://m.edsoo.ru/YRQDS
MEPIEHINKYIAPHOCTU IBYX MONH
IIOCKOCTEN
39 [IepneH AUKYIAPHOCTD https://m.edsoo.ru/DY2AF

IIJIOCKOCTEMN: IPU3HAK

8412



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2

NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

[lepnenuKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK

https://m.edsoo.ru/TS80OA

40
MEPIEHINKYIAPHOCTH IBYX 9NH2
IIJIOCKOCTEMN

41 Teopema o Tpéx https://m.edsoo.ru/0W5LZ
NEPIEHANKYIApax 1RVZ

42 Teopema o Tpéx https://m.edsoo.ru/OP44K
MEPIEHINKYIApAX E54N

43 Teopema o Tpéx https://m.edsoo.ru/OWG81
MEPIIEHANKYIApax WDV3
KonTtponpHas padota no
TeMaM

m "IlepneHUKYyIAPHOCTH https://m.edsoo.ru/VOXA
NPSAMBIX U IIOCKOCTER" 1 BPOPB
"Vrael MeXly NpSIMBIMU U
IJIOCKOCTAMU"
[lonsiTE MHOTOIPaHHUKA,
OCHOBHBIE DJIEMEHTBI

45 | MHOTOTPaHHHKR, BLITYKILIE https://m.edsoo0.ru/L5FTEZ
U HEBBINYKJIbIE 8QX
MHOTI'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA

46 IIpusma: n-yronpHas https://m.edsoo.ru/ZAL6D

Ipu3Ma,; rpaid 1 OCHOBAHUSA

KFQL



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL

IIPU3MBIL; IpsIMas U
HAKJIOHHAas1 HpI/I3MLI;
OOKOBas U ITOJIHAS
HOBCpXHOCTI) HpI/I3MLI

47

[Tapamrenenunen,
MIPSIMOYTOJIbHBIN
HapajuIeIIenUIe] U €ro
CBOMCTBA

https://m.edsoo.ru/ITCOB1
WIO

48

[Inpamuia: n-yrosipHast
nMpamua, TpaHy u
OCHOBaHUE HPaAMUJIbL;
O0KOBas U MOJIHAs
MTOBEPXHOCTb TUPAMMU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupamuaa

https://m.edsoo0.ru/1TOFX0
OPA

49

[IpaBunbHbIE
MHOTOT'PaHHHUKH: TIOHSITHE
MPAaBUIIHLHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS IPU3MA U
MpaBHJIbHAS TUPAMUJIA;
MpaBHJIbHAS TPEYTOJIbHAS
MUpaMUa U MPaBUILHBINA
TeTpa’p; Kyo

https://m.edsoo.ru/LWNG
FZTWE

50

[IpencraBnenue o
MPaBUIIbHBIX
MHOTOI'PaHHUKAX: OKTadIp,

https://m.edso0.ru/06SH02
IDD



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD

JOACKadIp U UKOCAdIP.

51

Cummetpus B
MIPOCTPAHCTBE: CUMMETPHSI
OTHOCHTEIIEHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DneMEeHTbl CUMMETPUH B
MUpaMUIax,
napaJuleenunesnax,
MIPAaBHIIBHBIX
MHOTOTpaHHHKaX

https://m.edsoo.ru/SWEUC
9ENR

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHalv, yribl

https://m.edsoo.ru/EUP4M
N760

53

ITomans 00KOBOI
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOMIA/Ib
OCHOBaHUH, TEOpeMa 0
OOKOBOI MOBEPXHOCTHU
MPSAMOU MPU3MBbI

https://m.edso0.ru/SQY9X
SIL6

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM
MMUPaMU/IbI, TEOPEMa O
ILIOIaau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MTUPAMH/IBI

https://m.edsoo.ru/R22FH
BG60



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O

KonTtponsnas pabora o

https://m.edsoo.ru/\VHYNJ

55
teMe "MHororpaHHuKu" QMQD
https://m. ) M1L
56 IMousarue 06 00bEMe Utps://m.edso0.ru/G C
394G
.. https://m.edsoo.ru/B307P8
57 O06bEM TUpamMuIbI WTC
.. https://m.edsoo.ru/PQZ9E
58 OO0BEM TUpaMHUTBI D3VYE
59 OO0BEM TTUPaMHUTBI https://m.edsoo.ru/RZ8BIT
MU9
. https://m.edsoo.ru/OHRFO
60 | OOBEM mHpaMUIbI LT
. https://m.edsoo.ru/YEQP6
61 | OOBEM mpu3MbI 37D4
. https://m.edsoo.ru/B46EM
62 | OOBEM mpU3MBI RRGE
. https://m.edsoo.ru/FIMQW
63 | OOBEM mpu3MbI 6KET
KontponpHas padoTa no
" R https://m.edso0.ru/23S50I
64 TeMe "OOBEMBI 30N
MHOTOI'PaHHUKOB" T
[ToBTOpEeHUE, 0000IICHNE
65 CHUCTEMATHU3AaIUsA 3HAHUH. https://m.edsoo.ru/KXTOC
[Toctpoenue ceueHuit B 10JG
MHOTOTpaHHUKE
66 IToBTOpEeHue, 0600IIeHNE https://m.edsoo.ru/HKP613

CHCTeMaTHU3alus 3HaHUH.

Juc



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC

Beruucnenue paccTossHuMn:
MEXAY IBYMSI TOUKaMH, OT
TOYKH JI0 IPSMOM, OT TOUKHU
70 IUIOCKOCTH, MEXY
CKpEILMBAIOILUMHUCS
MPSIMBIMH

67

Hrtorosast KOHTpOJIbHASA
paborta

https://m.edsoo.ru/KB3EK
0A9U

68

[ToBTOpeHue, 0600IICHNE
CHCTEeMaTH3aIus 3HAaHUH.
Beruucnenue yrioB: Mexnay
CKpEIIMBAIOIIUMHUCS
NPAMBIMH, MEXKTY IPSIMOU U
IJTIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXKY
IUIOCKOCTSIMH

https://m.edsoo.ru/X7CJU5
LOO

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
[ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/ Bcero HU3yUYeHusi o0pa3oBaTtejibHbIE
padoThI padoTsbI
n pecypchl
Cdepa u map: neHrtp,
1 panuyc, tuaMeTp; 1 https://m.edsoo.ru/TW8759
IUIOIIAb TIOBEPXHOCTH CHJ
chepsl
Bzaumnoe
pacnojiokeHue cepsl U
5 IUIOCKOCTH; 1 https://m.edsoo.ru/YCMWC
KacaTelibHas IIOCKOCTh 4M3lI
K cdepe; mIomnaab
chepsl
N3obpaxenue chepsl,
https://m.edsoo.ru/QDCF8U
3 1iapa Ha MIOCKOCTH. 1
GXE
Ceuenus mapa
HunuHapuaeckas
MTOBEPXHOCTb,
oOpa3syrolue
pasy . https://m.edso0.ru/8516BB
4 IAJTUHIPHIECKOM 1 EO7
MTOBEPXHOCTH, OCh
LWIMHAPUYECKOU
MMOBEPXHOCTHU
5 Hunueap: ocHOBaHUS U 1 https://m.edsoo.ru/W0JR97



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

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

Vo

N3o06paxkenune
LWIMHpa Ha
IJI0CKOCTH. Pa3BépTka
nunuHapa. CeyeHus
HWIMHIpA
(TTOCKOCTHIO,
napasieIbHON UITN
MEPIEHIUKYIIIPHON OCH
UAJTUHIPA)

https://m.edsoo.ru/OYMSP
W10Z

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

https://m.edsoo.ru/H64QF3
E6R

Konyc: ocHoBaHue 1
BepIlnHa, 00pa3yroras
M OCh; IUIOIA/b
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB
6GT

VY ced€HHBIN KOHYC:
o0Opa3ymollne 1 BbICOTa;

https://m.edso0.ru/80VNIT
u20



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O

OCHOBAaHHUSA U OOKOBas
IIOBEPXHOCTh

N3006pakenue KoHyca
Ha IUJIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus KoHyca

10 (TI0CcKOCTHIO, https://m.edso0.ru/0PVICK
napasieabHON uYyu
OCHOBaHHUIO, U
IUIOCKOCTBIO,
MPOXOISIIEH yepe3
BEPIIHHY)
KomOunamus ten
11 BDALLCHIA 1 https://m.edsoo.ru/4AVHGT
patit YX8F
MHOTOTPaHHUKOB
MHOrorpaHHuK,
OIMCAaHHBII 0KOJIO
chepsr; chepa, https://m.edsoo.ru/RMYY1
12
BITNCAHHAS B STLP
MHOTOTPaHHUK WUJIU B
TEJIO BpallCHHs
ITousarue 00 00BEME.
13 OcHOBHbIE CBOficTEa https://m.edsoo.ru/4CENH
N GLOZ
00BEMOB Tenn
14 O0BéM nuuHIpa, https://m.edsoo.ru/W8TGN

KOHYyca

5799



https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99

O0BeM mapa u

https://m.edsoo.ru/G7TAYC

15
iomaab cheps MOTT
ITooOHbIC Tena B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY
16 OISV https://m.edsoo.ru/4ANO4FY
am } UUX
MMOBEPXHOCTEH,
00BEMaMM IOJOOHBIX
Ten
KonTposbHas pabora no
17 temam "Tena https://m.edsoo.ru/KCOMHJ
BpamieHus" u "OO0beMbI SWW
Ten"
18 Bektop Ha miockocTu u https://m.edsoo.ru/AQ405S
B IIPOCTPAHCTBE B7C
Cnoxenue u https://m.edsoo.ru/PMNHT
19
BBIYMTAHHUE BEKTOPOB UK7G
20 YMHOXKEHHE BEKTOpa Ha https://m.edsoo.ru/4H7PLG
9HUCIIO BIl
Paznosxenue BekTopa 1o
21 TpéM HEKOMILTaHAPHBIM https://m.edsoo.ru/NZSOLF
BekTopam. [IpaBuio WN1
napajuiesenume/a
Pemenue 3amay,
https://m.edsoo.ru/73F23EP
22 CBSI3aHHBIX C

MMPUMCHCHUCM IIpaBHJI

us



https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5

JNEUCTBUN C BEKTOPAMHU

Koopaunarno-
BEKTOPHBIN METOJ IIpU

https://m.edsoo.ru/BBI1139Z

23
pelLIeHuun v
reOMETPUYECKHUX 3a7a4
[IpssMoyronpHas
cucTeMa KOOpAUHAT B
24 IIPOCTPAHCTBE. https://m.edso0.ru/X9TSDN
Koopaunnats! BekTopa. SQ3
[Ipocreitmue 3amauu B
KOOpJIMHATaX
Yron mexay
o5 BeKTODAMIL. CKATADHOE https://m.edsoo.ru/RPAQM
DaMH. P BCDO
MIPOU3BE/ICHUE BEKTOPOB
Brruncienue yrios
https://m.edsoo.ru/EGRV3
26 MEXTy IPSIMBIMU 1
NF84
IIJIOCKOCTSIMU
KounTposbnas pabora no
97 Teme "BekTopsl 1 https://m.edsoo.ru/NSKELE
KOOPJIMHATHI B BHL
npocrpanctae”
IToBTOpEHME,
0000111eHHE U
https://m.edsoo.ru/16ASE1
28 CUCTEMaTHU3aIus

3HaHuil. OCHOBHBIE
¢burypsl, GhakTsl,

TYU



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU

TEOPEMBI Kypca
IUIAaHUMETPUU

29

IToBTOpEHNME,
o0obuieHne u
cUCTeMaTH3aLus
3HaHUNH. OCHOBHBIE
¢burypsl, GpakTsl,
TEOPEMBI Kypca
IUTAaHUMETPUU

https://m.edsoo.ru/VEMVY
73YE

30

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3aIlHs
3HaHUN. 3agaun
IJTAHUMETPUHU U METO/IbI
UX pEIIeHUs

https://m.edsoo.ru/UF02M9
43T

31

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3Ha”Hul. 3aga4u
TJIAHUMETPUHU U METOIbI
UX pelIeHUs

https://m.edsoo.ru/FG4PJN
2IF

32

IToBTOpEHME,
0000111eHHE U
cUCTEMaTu3alus
3HaHuH. OCHOBHBIE

¢burypsl, GhakTsl,
TEopeMbI Kypca

https://m.edsoo.ru/ZY6BYL
Y7W



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W

CTEPEOMETPUHU
HroroBas KOHTpOJIbHAS https://m.edsoo.ru/\VP8CXO
33 1
pabora c4ac
[ToBTOpEHME,
00001IeHNE U https://m.edso0.ru/70QSTD
34 1
CHUCTEMAaTH3aIusl CAP
3HAaHUMN
OBUIEE KOJIMYECTBO 4

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMue NMpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 nporpaMmsbl CpEIHET0

pe3yJibTara 0011ero o6pa3oBaHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPH PEIICHUN T€OMETPHYCCKHX 33134
7.3 OnepupoBaTh NOHATHUAME: MAPALIEIBHOCT U MEPHEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEN
7.4 KnaccudumupoBaTs B3aMMHOE pacIoyioKeHUE MPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMU: IBYIPAHHBINA YTOJI, TPAaHU JIBYTPAHHOTO yIila, peOpo JABYIPAHHOTO YIJia, TWHEHHBIN
yroJ IBYTPaHHOIO yIJia, TpaaycHasi Mepa JBYTPaHHOro yria
76 OnepupoBaTb TMOHATHUSAMU: MHOTOTPAHHUK, BBINYKIbI W HEBBINYKJIbI MHOTOTPAHHUK, 3JEMEHTHI
MHOTOTpaHHHKA, MPABUIbHBI MHOTOIPAHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpamMuaa, MpHU3Ma, MPSMOYTOJbHBIN MapasieNenure],
' ky6)
78 KnaccudumnmpoBare MHOTOrpaHHUKH, BHIOMpAsi OCHOBAHMS JJsl KiIacCU(UKALUU (BBIMYKIIbIE M HEBBITYKJIbIC
' MHOTOTPaHHUKH, MPAaBUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapasUIeICIHUIIe IbI)
7.9 OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTh, CEYeHNE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCTIOJIB3YS METOJ CIIEI0B




7.11

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

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

7.12

Pemate 3aa4i Ha HAXO0XACHHUEC TICOMCTPHYCCKHUX BCJIIMYHUH IIO 06pa3uaM WM ajiropurMaM, IPUMCHIA
N3BCCTHBIC AHAJIMTHYCCKHUEC MCTOJbI IMPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKIAYy JAByMda TOYKaMH, OT TOYKH [0 HpﬂMOfI, OT TOYKHM J0 IINIOCKOCTH, MCKAY

CKPCHIMBAONIUMHUCA ITPAMBIMUA

7.13

PemaTth 3amaum Ha HaxOXJEHHE TI'€OMETPUUYECKUX BEIHWYMH IO 00pa3liaM WM aJroOpuUTMaM, HpPUMEHSS
W3BECTHBIE AHAIMTUYECKHE METOJbl IIPU PEUICHUH CTAHJAPTHBIX MATEMaTUYECKHUX 337a4 Ha BBIYKCIICHHE
YIJIOB MEXJAYy CKPEHIMBAOIIMMUCA MPAMBIMHA, MEXKIYy NPSIMON M INIOCKOCTBIO, MEXIY IUIOCKOCTSIMM,
JBYTPAaHHBIX YIJIOB

7.14

Brruucasate 00bEMBI U TIJIOMIATM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MHUpPaMHUA) C TMPUMEHEHHEM
(GbopMyn, BBIYUCIATH COOTHOLICHHS MEXAY IUIOIIAJIMU  IOBEPXHOCTEH, O00bEMaMHU  MOAOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUAMU: CUMMETPUSI B TIPOCTPAHCTBE, IEHTP, OCh U IIOCKOCTh CUMMETPHH, LIEHTpP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPHI

7.16

W3Bnekarb, nmpeoOpazoBbIBaTh U MHTEPHPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX N'€OMETPHUYECKHUX
¢burypax, IpeJacTaBICHHYIO Ha YepTexaxX U pUCYHKaX

7.17

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

7.18

HpI/IMeHHTL HpOCTCfII.HPIG nporpaMMHbI€C CpPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTECMbI IIpU
pPEIICHUU CTCPCOMCTPHUUYCCKHUX 3aaa4

7.19

HpI/IBOI[I/ITL MMpUMEPbI MATCMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUPOAC U KHU3HU, PACIIO3HABATH IMPOABJIICHUC
3daKOHOB I'€COMCTPHUH B UCKYCCTBC

7.20

HpI/IMeHHTL TMOJIYYCHHBIC 3HAHUW HA MPAKTUKE: aHAJIU3UPOBATHL PCAJIbHBIC CUTyalluu U ITPUMCHATL U3YUCHHBIC




MOHATUSL B TPOLECCEe TOMCKA PEIICHHs MaTeMaTH4eCKu CPOPMYIUPOBAHHOM MPOOJIEeMbl, MOIEIHPOBATH
peanbHble CUTyallUH Ha S3bIKE I'E€OMETPHUM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C MCIOJb30BaHUEM
FEOMETPUYECKUX IOHATUN M TEOpeM, ammapara ajareOpbl, pelaTh MPaKTUYECKHE 3a/ayd, CBSI3aHHbIE C

HaXO0KIACHUEM I'COMCTPHUICCKUX BCIIMYNH

11 KJIACC

Kox nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpamMMbl

pe3yJbTara cpeaHero oo1ero o0pa3zoBaHus
6 I'eomerpust
OnepupoBaTh MOHSATHAMHU: MWIMHAPUYECKAsT TOBEPXHOCTh, 00pa3yIoIIne WINHAPUICCKOH TOBEPXHOCTH,
6.1 IUJIUHIP, KOHWYECKas IOBEPXHOCTb, OOpa3yloIIMe KOHWYECKOW IMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTH
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaIlCHUS
6.4 KinaccudumupoBaTs B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATHSAMU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CErMEHTA, IIAPOBOH CIIOH,
' OCHOBAHHME IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbrauciare 00bEMBI M TUIOINAAM TOBEPXHOCTEH TEJI BpAIICHUS, TEOMETPHUYECKUX TEll C MPUMEHEHUEM
' hopmysn
6.7 OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BIHCaHHBIA B cepy M OMUCAHHBIA OKOJIO cdepbl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS
6.8 BbIYHCnATh COOTHOLIEHUS MKy TUIOMIAASIMH MOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TE




6.9

N3o6paxats n3ydaembie GUTYpBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

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

6.10
CHU3Y; CTPOUTDH CEUEHMUSI TEJ BPAILICHUSI
6.11 W3BnekaTh, MHTEPIPETHPOBATH U MIPEOOPA30BBIBATh HH(GOPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUICCKUX
' ¢burypax, IpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX
6.12 [IpumensaTs reomeTpuyeckue (axkTbl [UIsl pPELIEHUS CTEPEOMETPUYECKUX 3aJad, MpeArnosararumx
' HECKOJIbKO LIIaroB PElleHUs], €CIIU YCJIOBUS IPUMEHEHNUs 3aJIaHbl B SIBHOM Gopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh EeHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 4YHCIIO,
' 00BSACHATH, KAKUMHU CBOICTBAMH OHU 00JIaJIal0T
6.15 [IpuMeHATHh MpaBUIIO NApAIIENETIMIIENA ITPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMU: JIEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA, PAaBEHCTBO
6.16 BEKTOPOB, KOOPIMHATHI BEKTOpPA, YITOJd MEXIy BEKTOpPaMHM, CKaJspHOE TPOU3BEICHHE BEKTOPOB,
KOJUIMHEApHbIE M KOMIJIAHAPHBIE BEKTOPBI
6.17 Haxomuth cymMmy BEKTOPOB M NIPOM3BEIEHUE BEKTOpAa Ha YHUCIO, YrOJ MEXKAY BEKTOpaMH, CKalIpHOE
' IPOU3BE/IEHUE, PACKJIaIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3anaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemats npocreiinine reoMeTpuuecKre 3a1a4l Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METOAa
Pemarp 3amaum Ha J0Ka3aTeNbCTBO MaTEeMAaTUYECKHMX OTHOLIGHUI M HAaXOXKIEHHE TeOMETPUUYECKHX
6.20 BEJIMYMH MO oOpa3namM WIM alroOpuUTMaM, MPUMEHSSI U3BECTHBIE METOJbl MPU PELICHUH CTaHAApPTHBIX
MaTeMaTHYECKUX 3a/1a4
6.21 [IpumeHsaTh TpOCTElne MPOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IPHU
' PELIEHNN CTEPEOMETPUYECKHX 3a7au
6.22 [IpuBOINTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTENW B IPUPOJIE U JKU3HHU, PACIIO3HABATH MIPOSBICHUE

3dKOHOB I'COMCTPHUH B UCKYCCTBC




6.23

[IpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATh PEAIBHBIE CUTYallUH W IPUMEHATH
U3yUYCHHBIC TIOHATHS B TIPOLIECCE IOWCKA PEIICHHS MaTeMaTHYeCKH CQHOPMYIUPOBAHHOW MPOOIEMBI,
MOJCIIMPOBATh DPEAIbHBIE CUTyallUM Ha S3bIKE TE€OMETPHM, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATHI U TEOpPEM, armapara ajareOpsl, pelmaTh MPaKTHYeCKUe 3a1aqH,
CBSI3aHHBIE C HAXO0XKJICHUEM IT'€OMETPUYECKUX BEIIMYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHN U CIEACTBUS U3 HUX

7.2

B3anMHOe pacmosioxkeHue TPSMBIX B TPOCTPAHCTBE: IMEpPECEKAIONINecs, MapajlyIeIbHbIE U CKPEIIMBAIONIUECS TPSMBIE.
[TapamiensHOCTh NPSIMBIX U IJIOCKOCTEW B MIPOCTPAHCTBE: MapaJlIeIbHbIE MIPSMBIE B TPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX
MPSMBIX, MApauIeTbHOCTh MPSAMOM M IUIOCKOCTU. YTJIBI C COHAIpPaBJICHHBIMH CTOPOHAaMH, Yrojl MEXIy MNpSMBIMU B
npoctpanctBe. [lapanienbHOCTh IUIOCKOCTEW: TNapajuieNibHbIE IIJIOCKOCTH, CBOMCTBA IMAapajuICNIbHBIX TJIOCKOCTEH.
[Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA TIOCKOCTH: TETpadp, KyO, napajuiesenune, NoCTPOCHNE CeUeHU !

7.3

[lepnieHIUKyYIAPHOCTh NPSIMON U IJIOCKOCTHU: NMEPHEHIUKYISAPHBIE MPSMbIE B MPOCTPAHCTBE, MPSMBbIE MapajlieibHbIe U
MEPHeHIUKYIApHbIE K IUIOCKOCTH, NpPHU3HAK MEPHEHAUKYISIPHOCTH TMPSMOM U TIJIOCKOCTH, TeopeMa O MpsMOi
MEPHEeHIUKYIAPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yol MEXIy NPSIMONW U IUIOCKOCTBIO, JBYI'PAaHHBIM Yrod,
JTUHENHBIA yros AByrpaHHoro yria. [lepneHaukymnsp U HaKJIOHHbBIE: PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 IJIOCKOCTH, MpoeKius GUrypbl Ha IUIOCKOCTh. [lepmeHauKyaspHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEeHIUKYIIPHOCTU ABYX MIIOCKOCTeH. Teopema o TpéX nmepneHauKyspax

7.4

ITonsaTue MHOTI'OI'paHHUKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PAHHHKA, BBIITYKJIBIC WU HEBBIITYKJIBIC MHOI'OTPAaHHUKH, pa3BépTKa
MHOT'OI'paHHUKaA. HpI/I3MaI N-yrojibHas IpuU3Ma, 'paHd U OCHOBAHUs NMPHU3MBI, NpsiMasi U HAKJIOHHAas IIPU3MBI, OoKkoBas U
IOJIHasA ITOBCPXHOCTH IIPU3MBI. Hapannenennnen, HpHMOYFOJ'IBHHﬁ napajjiejienmIiiey u €ro CBOICTBa. HI/IpaMI/II[aZ n-
yrojibHas nupaMuzia, I'paHd WU OCHOBAHUC IIHUPAMUIBI, OOKOBass M TOJIHAS IOBCPXHOCTh NHPAMHIBI, IMPABUJIbHAA U




yceqéHHaﬂ nupamMujia. DJ1EeMEHTBI Npu3Mbl W IMHUPAMUIBI. HpaBI/IJIBHBIe MHOTI'OTpaHHUKH: TIOHATHUC IIPABUJIBHOTIO
MHOT'OrpaHHUKa, IIpaBUJIbHAA IIPpU3Ma W IpPaBUJIbHAA IMUpaMuJad, IMpaBHJIbHAA TPCyroJibHad IHUpaMuaa H HpaBHHBHBIﬁ

TeTpa’ap, Kyo. [Ipencrasinenne o mpaBUILHBIX MHOTOIPAHHUKAX: OKTAdP, JOJCKAdIp U uKocadapyrue CedeHus Mpu3Mbl U

I PaMHU/JIbI
75 CuMMeTpusi B MpPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOW, IUIOCKOCTU. OJIEMEHThl CHUMMETPUU B
' MAPAMHUJIAX, MTapajuIeIenuIIe1aX, IPaBUIbHBIX MHOTOTPAaHHUKAX
Bbrunicnenue 351€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribel. Ilnomane OOKOBOM MOBEPXHOCTH W IOJHOM
76 MIOBEPXHOCTH MPSIMON MPHU3MBI, IUIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOH MOBEpPXHOCTH HpsiMOM mpu3Mbl. [lnomans
' OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIHHOW MUpaMUbI, TEOpEMa O MJIomaan yced€HHoW mupamubl. [lonstiue 06
00bvéme. O0BEM nHUpaMuabl, IPU3MbI
7.7 [Tomo6HnbIe Tema B mpocTpancTBe. COOTHOIIEHHUS MEXY TIIONIAISIMH MIOBEPXHOCTEH, 00bEMaMu TT0T00HBIX Tell
11 KIJACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 I'eomeTpust
6.1 [unuuapudeckas MOBEPXHOCTh, 00pa3yroliue WINHAPUYECKON MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBEPXHOCTH.

]_II/IJ'II/IHI[pZ OCHOBaHMS 1 OOKOBas IIOBCPXHOCTD, o6pa3y10ma$[ K OCh, IIOIIAAb OOKOBOI U IMOJIHOM IIOBCPXHOCTH

Konunueckass moBepXHOCTb, 0Opa3yroliye KOHHYECKOW MOBEPXHOCTH, OCh M BEpPIIMHA KOHUYECKOW MOBEPXHOCTH.
6.2 Konyc: ocHoBanue u BepinHa, 00pa3yomias U oCbh, MIOMAAb OOKOBOI U MOJHON MOBEPXHOCTH. Y CEUEHHBINH KOHYC:
oOpa3ymolne U BbICOTa, OCHOBAHMS U OOKOBasi MOBEPXHOCTh

Cdepa u map: meHTp, paguyc, AUaMeTp, IUIOIAAb MOBEPXHOCTH cdepbl. B3anmMmHoe pacnosioxkeHue chepbl H

6.3
IJIOCKOCTH, KacaTellbHas MIIOCKOCTh K cepe, mionaap chepsl

6.4 N306pakeHue Ten BpalleHHs Ha IOCKOCTH. Pa3BEépTka uIMHApa U KOHyca




KomOunamuu Ten BpamieHust ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN 0KoJo cdepsl, cdepa, BOUCaHHAS B

6.5 MHOTOT'PAaHHUK, WJIH TEJIO BpalCHUS
6.6 [onsitne 06 06bpéMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOJIBHOTO TapajuIeenueia u
' cieactBus u3 He€. OO0BEM nmmHApa, Konyca. O0bEM 1mapa u wiomanb chepsl
6.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIECHHUS MEXK Y TUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMH MIOJOOHBIX TEJ
6.8 Ceuenust umnuHApa (mapajulebHO W MEPHEHAMKYISIPHO OCH), CEYEeHMs] KOoHyca (TmapaieIbHOE€ OCHOBAaHHIO MU
' MIPOXOJIAIIee Yepe3 BEPUINHY), CEUEHHUsI 11apa
Bextop Ha miockocT M B mpocTpaHcTBe. ClOKE€HHWE M BBIUMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
6.9 Pa3noxxenue Bektopa 1no TpéM HEeKOMIUIaHapHBIM BekTopaM. [IpaBuio mapamnenenunena. Pemenue 3agay, cBsS3aHHBIX
C IPUMEHEHUEM MTPaBUJI ACWCTBUI C BEKTOpaMU
[IpsimoyronpHasi cucteMa KOOpAWHAT B mpocTtpaHcTBe. KoopauHatel Bektopa. [IpocTeiimue 3amaum B KOOpAUHATAX.
6.10 VYron mexay Bekropamu. CkanasipHOE MPOU3BEACHNE BEKTOPOB. BhIunciaeHne yrioB MeXIy NPsSMbIMU U MJIOCKOCTSMH.

KoopauHaTHO-BEKTOPHBIN METO NP 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
TpeOoBaHUs

IIpoBepsieMble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

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

YMeHue onepupoBaTh MOHATUAMHU: HAaTypaJdbHOE YMCIO, LEJI0E YUCIIO, CTENEHb C LIeJIbIM MOKa3aTeleM,
KOPEHb HaTypaJbHOHN CTENEHH, CTENEHb C PALMOHAIbHBIM IOKa3aTelleM, CTENEHb C JeHCTBUTEIILHBIM
nokasaresueM, Jiorapum 4ucia, CHHyC, KOCUHYC U TaHT'€HC ITPOU3BOJILHOIO YHCIIA, OCTATOK IO MOAYJIIO,
paLMOHATIBHOE YMCJIO, UPPALMOHAIBHOE YHCIIO0, MHOXKECTBA HATypaJIbHBIX, ILEJbIX, palMOHAJIBHBIX,
JeWCTBUTENBHBIX YUCEN; YMEHHE MCII0JIb30BaTh IPU3HAKU JAEITMMOCTH, HAMMEHbUINHM OOIIUI nenuTens U
HavMeHblIee olliee KpaTHOe, alropuTM EBKIMAa npu pelieHuu 3a/ad; 3HAKOMCTBO C PAa3JIMUHbIMU
HNO3UIIMOHHBIMUA CUCTEMAaMH CUUCIIEHUS; YMEHHE BBINOJIHATh BbIUMCIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIP@KEHUI €O cTenmeHsMH U Jiorapupmamu, npeoOpa3oBaHUS IPOOHO-PALMOHANBHBIX BBIPAKEHUNH;
YMEHHUE ONEepUPOBATh MOHATUAMU: MOCIEI0BATEIbHOCTD, ApU(PMETHYECKAsk IPOTPECCHs], T€0 MEeTpHYIEcKast




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

3X3, ompeaenuTeNb MaTPHIIBI, TEOMETPUICCKHII CMBICIT OTIPEICITUTEIIS

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

YMenue onepupoBaTh MOHATUAMHU: (YHKIUS, YETHOCTh (YHKIUH, NEPUOAMYHOCTh (YHKIUH,
OTPAaHUYEHHOCTb (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUHU, SKCTPEMYM (PYHKIIMHU, HauOOJbIlIee U HAUMEHBIIIEE
3HaueHUsl (QYHKIMM Ha MPOMEXKYTKe, HeMpepbIBHAS (YHKIIHMS, aCUMITOTHI Irpaduka QyHKUINHU, TIepBas U
BTOpasi MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3HUECKUN CMBICI MPOU3BOIHOI, mepBooOpa3Has,
ONpeNeNEHHBI WHTErpan; yMEHHE HaxOIUTh AaCUMITOTHl Tpaduka (YHKIUU; yMEHUE BBIUUCISTH
POU3BOJIHBIE CYMMBI, MPOU3BEACHUSA, YACTHOTO M KOMIIO3UMIWU (PYHKIUI, HAXOAUTHb YpaBHEHHE
KacaTeJIbHON K Tpaduky QyHKIUHU; YMEHHE HAXOAWTh MPOU3BOIHBIC IEMEHTAPHBIX (DYHKIHM; YMEHHE
UCIIOJIb30BaTh MPOU3BOJHYIO IS UCCIENOBaHUsS (PYHKUWN, HAXOAUTh HAWOONbIINE M HaWMEHBIIHNE
3HaueHus: (PyHKUUH; CTpOUTh rpadMKd MHOTOWIEHOB C HCIIOJIb30BAHMEM armapaTra MaTeMaTHU4ecKOro
aHalIM3a; MPUMEHSTh IPOU3BOAHYIO JUI HAXOXKICHHS HAWITYYIIIEero PEIIeHHs B IPUKIAJHBIX, B TOM YHCIe
COIMANIbHO-9KOHOMHMYECKUX U (PU3MYECKHUX 3a/Ja4yax; HAXOAWUTh IUIOMIATU U O0BEMBI GUTY C MOMOIIBIO
WHTETpasa; IPUBOJUTH MPUMEPHl MATEMATHUYECKOTO MOJEIUPOBAHUS C MOMOIIBI0 U hepeHInaTbHBIX




YpaBHEHUU

YMmeHnne omepupoBaTth MOHATUSAMH: Tpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMIIO3UIMS (DYHKIHUH,
nuHeWHas (QyHKOMS, KBagpaTHdHAs (YHKOUS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETpPHUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIMH, TIOKa3aTelbHas U
gorapudmuueckas (QYHKIMH; YMEHHME CTPOUTh TIpa@UKH M3YYEHHbIX (YHKUUH, BBIIOJHATH
npeoOpazoBaHusi TpadukoB (GYHKIUH, MCHOJIB30BaTh TrpadUKH 71 HW3YYCHHUs] TPOIECCOB U
3aBUCHUMOCTEH, MpU PEHIeHUM 3aJad U3 JIPYTUX Y4eOHbIX NPEIMETOB M 3a/Jad M3 pealbHOU >KHU3HHU;
BBIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BETHUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHUN
JUI pelIeHWs YpaBHEHWH, HEpaBEHCTB W 3aJad C IapaMeTpaMH; H300pakaTh Ha KOOPIUHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue periaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha TPOICHTHI, JOJIM M YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 3a/la4d U3 OOJACTH YIpPaBIIEHUS JTUYHBIMHU U
CeMEIHBIMU (PMHAHCAMU); COCTABIISATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO
3a/lauM, MCCIEN0BATh IMOJIyY€HHOE pelIeHHEe M OLIEHHWBATh IMPaBAONOJO0OHOCTh PE3YNIbTAaTOB; YMEHHE
MOJENTUPOBATh pEaJibHblE CUTYyalldd Ha $S3bIKE MaTEMaTHKHU; COCTaBJSATh BBIPAKEHUS, YypaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI 10 YCIIOBUIO 3aJ]aui, UCCIIEI0BATh NOCTPOCHHBIE MOJIENIH C UCTOJIb30BaHUEM
anmnapara ajiredpbl, HHTEPIPETHUPOBATH MMOJTYUYEHHBIIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHUSMU: cpefHee apupMeTHUecKoe, MeauaHa, HauOoJiblliee U HauMEHbIlee
3HAueHUs, pa3Max, IUCIEePCHUs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeHHE H3BIIEKaTh,
UHTEPIPETUPOBATh HMHQPOpPMAIINIO, TPEACTAaBICHHYI0O B Taliulax, Ha JAuarpaMmax, Trpadukax,
OTpaXarollyl0 CBOWMCTBA PEaJbHBIX MPOIECCOB M SBIEHUI; MPEACTaBIATh MH(YOPMALMIO C MOMOIIBIO
TaONIuUI ¥ JUarpaMmm; UCCIEeN0BaTh CTATUCTUUECKUE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM rpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEACTB; rpaUuecKd HCCIEeI0BaThb COBMECTHbIE HAOIIONEHUS C TOMOIIbIO
JIyarpamMM pacceuBaHUs U IMHEHHOM perpeccuu

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




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

YMeHue onepupoBarh MOHATHAMH: TOYKa, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA
yria, IUIOCKAW yroi, JABYTPaHHBIM Yroji, TpEXTPaHHBIM Yroj, CKpELIMBAIOIIMECS IMpsMbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YIroJl MEXIY HPSIMBIMHU, YTOJI MEXKIY
OpSIMOM M IIOCKOCTBIO, YIOJl MEX]Y IJIOCKOCTSAMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PAcCTOSHHE
MEXIy HpPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh IPU pEIICHUU 3a1ad
u3ydeHHble (DaKTbl U TEOpPEeMbl IJIAHUMETPUU; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa; CTPOUTh MAaTeMaTUYEeCKHE MOJIEIH C MOMOIIbI0O T'€OMETPUYECKUX IMOHSATHI M BEJIMYUH, peulaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3aa9u
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMAAb (GUTYypbl, 00BEM (GUTYpbl, MHOTOIPAHHUK, MPaBUIbHBII
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKA, KyO, Napajielenurnesn, Npu3Ma, NOupamuaa, Qurypa Hu
MOBEPXHOCTh BpallleHUs, UWIMHIP, KOHYC, IIap, cdepa, Iwiomanb cdepsl, MIOMAAb MOBEPXHOCTU
NUPAMUJIBI, IPU3MBI, KOHYCA, IIWIHHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO Mapajiesenumnesa, MHpaMubl,
IpU3MBI, LUIMHApPA, KOHyCa, Ilapa, pa3BEPTKAa IOBEPXHOCTH, CEUEHUS KOHyca W LMIMHJpA,
napajsenbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIINHAPA, KOHYCA;




YMEHHUE CTPOHMTH CEYEHHWE MHOTOTPAHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (GUTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUS, B TOM YHCIIE C TIOMOLIBIO AIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATH CBOWCTBA
reOMETPUIECKUX (QUTYp, CAMOCTOSTEIHHO (POPMYIIMPOBATH OTPEACICHUS U3ydaeMbIX (UTYp, BBIBHTAThH
THIOTE3bl O CBOWMCTBAaX W TNPU3HAKAX T'€OMETPUYECKUX (DUTyp, OOOCHOBBIBATH HIIM ONPOBEPraTh MX;
YMEHHME MPOBOJUTH KiIacCU(UKaLKI0 (GUTYyp TO pPa3IUYHBIM MpPU3HAKaM, BBINOJHATH HEOOXOAMMBbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne ornepupoBaTh NOHSATHIMH: JBHKEHUE B TPOCTPAHCTBE, MapaUICIbHBIA MEPEHOC, CHMMETpPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuEe MOJAO0MS, MOAOOHBIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE M TMOJOOHBIE (DUTYPHI, B TOM YHCIE B TPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
WCTIONH30BAaTh TEOMETPUUYECKHE OTHOIICHHSI MTPH PEIICHUH 3a/1a9; HAXOJUTh T€OMETPUIECKHE BEIIMINHBI
(nmuHa, yroui, miomangs, 00bEM) MpHU pElIeHWH 3a7ad U3 APYruxX y4eOHBIX MPEeIMETOB M U3 pealbHOU
KU3HU; YMEHHE BBIUMCIATH TE€OMETPUYECKHE BEIMYUHBI (ITMHA, YTOJI, IUIOMmaab, OOBEM, TUIOMIANIb
MIOBEPXHOCTH), HCHOJb3ysd H3y4eHHbIE (GOPMYNIBI M METOAbl, B TOM 4YHCIE: IUIOLAJb I[OBEPXHOCTH
NUpaMHbl, MpPU3MBL, KOHyca, LWIMHApA, IUomaas cdepbl; 00bEM Kyba, MHPIMOYTOJBHOTO
napaenenunesa, IMpaMuIsl, IPU3MBI, IIIMHIPA, KOHYCA, I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB
10TI00HBIX GHUTyp

12

YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTrOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa BEKTOpOB, MPOU3BEICHUE BEKTOpa Ha YHCIIO, Pa3joXKEHHE BEKTOpa II0
0a3ucy, CKaJApHOE IMPOU3BEACHUE, BEKTOPHOE IIPOM3BENICHUE, Yol MEXKAYy BEKTOpaMHu; yMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JUIsl pelICHUS TEOMETPUUECKUX 3a/1a4 U 3a]a4 IPYruxX
y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOAIIMN METOJ Ui pelleHHsl 3a7ayd; IOHUMaHWe 3HAYMMOCTH MaTeMaTHKH B
U3yYEHUH MPUPOJHBIX M OOIIECTBEHHBIX INPOLIECCOB U SIBJICHUI; YMEHUE pAcHO3HABATh MPOSBICHHUE
3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MAaTEMaTUYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH LETBIX YUCET
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE IPOOHU, TPOLICHTHI, OECKOHEUHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHU. JleficTBUS ¢ apupMETUUECKUMU KOPHSIMU HAaTypaJIbHON CTETeHU
1.4 Crenensb ¢ 1enbiM nokasaresnem. CTeneHb ¢ pallMOHaIbHBIM MoKa3zaTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJIbHBIC JOTapUPMBbI
17 JlefictBuTenbHbIe 4yuciaa. ApupMETHYECKUE OTMepaldd C JICHCTBUTEIbHBIMH yuciaamu. [IpuOnmxEHHbIE BBIYUCIICHHS,
' MIpaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YPaBHEHUS
2.5 Ienbie u ApoGHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIE HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTeMbl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULLb
3 OyHKINH U TPaPUKH
31 ®yHkuus, cnocoos! 3aganus Gynkuuu. I'paduk pynknun. B3anmuo obpatHeie pyHkunu. YETHbIE U HEUETHBIE DYHKIUY.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHuss W MHOKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. [IpoMeXyTku 3HAKOTIOCTOSIHCTBA.
3.2 [TpoMexxyTkH MOHOTOHHOCTH (GYHKIIMH. MaKCUMyMbl 1 MUHHMYMbI QyHKIHH. Hambonbliee n HanMeHbIIee 3HAUCHHE
(YHKIIMH HAa TPOMEKYTKE
33 CrenenHas (QyHKIUS C HaTypaJbHBIM M LEJNbIM Moka3zarenaeMm. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk KOpHs N-oit
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmMudeckas GyHKIIMH, ©X CBOUCTBA U rpaduKH
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHkiui. CBoiicTBa (GYHKITUH, HEMIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TOCIIEJOBATEILHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoAHbIE 37€MEHTAPHBIX PYHKIINUN
42 [IpuMeHeHre TPOU3BOIHON K MCCIeI0BaHUIO (YHKIMHA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue HamnbOousbLIiero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHoOecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{uarpammbl Ditiiepa — Benna

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




