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YYEBHOI'O KYPCA «I'EOMETPUS»



INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMma yue6HOro kypca «I'eomerpusi» 0a30BOro ypoBHs JUIsi 00y4aromIuXCs
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa cpexHero oduero odpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH,
IPEIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMI pOCCHICKOrO 0Opa3oBaHUS.
Peanmzanuss  mporpamMmbl  o0ecrieyMBaeT  OBJIAQJCHUE  KIIOUEBBIMH  KOMIIETEHIMSAMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpa3BUTHsI M HENPEpPHIBHOIO 00pa3oBaHUS, IIEIOCTHOCTh
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0YUYaAIOIIMXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETpHM Ha YpPOBHE CpelHEero oomiero oOpa3oBaHUS
00yCIIOBIICHa TPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yJbTaTOB
00yueHHsI TEOMETPUH B HANpaBJICHUH JMYHOCTHOIO PA3BUTUS OOydaromuxcs, GOpMHUPOBaHUSL
(GYHKIIMOHATHPHON MaTeMaTHYeCKOW TPAMOTHOCTH, HW3YyUEHHs IPYTUX YYEOHBIX IHCIUTUINH.
PazButne y oOydaromuxcsi MPaBUJIBHBIX IPEACTABICHUI O CYIIHOCTH W MPOUCXOXKICHUU
reOMETPHUECKUX a0CTPaKIMiA, COOTHOIICHHH PEaThbHOTO M MICAITBHOTO, XapaKTepe OTPakeHUs
MaTeMaTHYeCKOM HayKOH SBICHHH U MPOLECCOB PEalbHOTO MUPA, MECTE TEOMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTHYEeCKOTO MOJCIMPOBAaHHMS B HAyYHOM I[IO3HAHWM W B TIPAKTHKE
crocoOCTByeT (OPMHPOBAHMIO HAyYHOIO MHPOBO33PEHHUS YUAIIMXCsS, a TakXke KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JUTS aanTallid B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBiseTCS OAHMM U3 0a30BBIX IPEIMETOB HA YPOBHE CPETHEro OOIIEero
o0pa3oBaHUs, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHS KaK IUCIUIUIMH €CTECTBEHHO-
HayYHOH HaIlpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (QopMHpyeMOe MpU H3YyYEHUH OOyYarolIMMHCS MOHATUMHBIX
OCHOB TEOMETPUM M TOCTPOCHUM LEMOYKU JIOTUYECKUX YTBEPXKACHUI B XOJ€ peIIeHUs
rE€OMETPUUECKUX 3a]a4, yYMEHHE BBIIBUTATh M OIPOBEPraTh THUIOTE3bI HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl MIPU pEIIeHUH 337a4 eCTECTBEHHO-HAYYHOro IIMKJIA, B YaCTHOCTU U3 Kypca
buzuku.

YMeHue OpHUEHTHPOBAThCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pPOJIb BO BCeEX
o0macTsax JesTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M TMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMaJIbHOTO OBITHS, (hopMa OTpPaKEHHUs OKpPY>KaIoLIero MHpa,
YCIIOBHE  YCIENIHOTO TIO3HAHWUS W  AKTHUBHOTO TpPeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEJUHSET Pa3HbIe BUJIbI YU€OHOH U TPYI0BOii
NEeSITETTHHOCTH, SBISIETCS OJHUM M3 NMPO(ECCHOHAIFHO BaXKHBIX KAayeCTB, MOATOMY aKTyallbHA
3ajjaya (OPMHUPOBAHUS Y OOyYarOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPaKTUYECKOMH
JESITeIbHOCTH [0 MHOTHM HAaIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOYyUCHHS
— o0meoOpazoBaTenbHOE M OOIIEKYJIBTYpPHOE pa3BUTHE OOydYaloOLIMXCS uepe3 olecreyeHue
BO3MOYKHOCTH MPHOOPETEHUSI W UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T€OMETPHUSCKUX 3HAHWHA U
JecTBUH, crieU(pUUHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOIOJIKEHUsI 00pa30BaHus 110
CHEHUATBHOCTSM, HE CB3aHHBIM C IMPHUKJIAIHBIM HCIIOIB30BAHUEM T€OMETPHUH.

[Tporpamma 1o reoMeTpuu Ha 0a30BOM YypOBHE MpelHA3HAueHa s O0y4aromuxcs
CpeIHeW IIKOJbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyAHEHUH Ha YPOBHE OCHOBHOTO
oOmiero obpaszoBanus. Takum oOpa3oM, oOydaronrecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
o0mre MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIC CO CHENM(PHUKON TeOMETPHH U HEOOXOTUMBIE IS
KHU3HHU B COBpeMEHHOM ob1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXHOCTh U3YUUTh T€OMETPHIO



Oosee riyO0KO, €cli B AaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX 3HAHUSAX B
npodeccuoHaNbHOM e TEIbHOCTH.

JlocTikeHue el OCBOGHUS MPOrpaMMbl 00€CIIEUHBACTCS PEILICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopuTteTHBIMU 3ajauaMu OCBOEHHsI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJNbTyphl H

OCO3HaHUE €€ B3aUMOCBSI3H C OKPY’KAIOLIUM MUPOM;

e (opMupoBaHHE IPEACTABICHUS O MHOIOTPaHHUKAX M TelaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3ydaTh pa3HbIE
SBJICHUS OKPY KAIOIIETr0 MUPa;

e (dopMupoBaHHE yMEHMs pacIO3HABaThb Ha UYEpTEXKax, MOAEISAX M B PEaTbHOM MHpE
MHOTOI'PaHHMKH U TeJla BpallleHus;

e OBJIAQJICHHE METOAAMU pELIeHHMs 3aJad Ha IOCTPOCHMS Ha H300pakeHHSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHsS ONEPUPOBATh OCHOBHBIMH IOHATUSAMH O MHOTOTPAHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AJITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHUE YMEHHUS
IIPOBOAMTH  HECJIOXHBIE  JOKAa3aTENIbHbIE  PAacCyXJACHHS B  XOJI€  pPELICHUS
CTEepEOMETPUUECKHX 3a]1a4 U 33]1a4 C MPAKTHUECKUM COJIEPKAHUEM;

e Dpa3BUTHE MHTEIUIEKTYQJIbHBIX UM TBOPYECKHUX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEICBAHTHOW T'€OMETPUHU: yYMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MpPH H3YyUYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpPOBaTh HMX Ha S3bIKe
reOMeTpUH M CO37aBaTh T'EOMETPUYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
FEOMETPUUYECKUN anmapaT s pPELIeHUs NPaKTHUKO-OPUEHTUPOBAaHHBIX  3ajad,
UHTEPIIPETUPOBATh U OIICHUBATh [TOJIyYEHHbIE PE3YJIbTAThI.

OTtnuunTenbHOW 0COOEHHOCTBIO MPOrPaMMBI SIBJISETCS BKIIOUEHHE B KypC CTEPEOMETPHH
B Hayaje ero M3y4yeHHUs 3a7ay, pelIaeMblX Ha YypOBHE HHTYUTHUBHOIO TIO3HAaHUS, U
ornpeneN€HHBIM 00pa30oM OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJHUPYET MPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaIbHENILIEMY U3YUEHHIO IIPEAMETA.

[Ipenmourenue OTHAETCS HAIJIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-IPAKTHUECKON
JeSTeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y ydalluxcss B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 337a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpaza HPOBOAUTCA C
OIIOPOI Ha HATJIATHOCTh, @ OTIEPUPOBAHUE O0PA30M — B YCIOBHSX OTBJICUEHUS OT HATJISATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIEPIKaHuUs.

OcHOBHBIE  coepxaTenpHble JMHMM Kypca «l'eomerpum» B 10-11 Kmaccax:
«MHororpanHukny, «lIpsMble U IIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHNE JTOTMUYECKUX YMEHHUN PACTIPEAEIIAETCS HE TOIBKO
MO0 COAEp)KaTeIbHBIM JIMHUAM, HO W TO ToJgaM OOydYeHHsl Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaTaM OCBOCHHS
paboueii mporpamMmsl, pacrpeaeaEHHbIM M0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TI'E€OMETPUYECKHMMM  TOHATUSMU U HaBBIKAMHU  OCYILECTBISUIOCH
MIOCJIEIOBATENbHO U IOCTYNATENbHO, C COOJIIOJJICHHMEM IPHHLIUIA MPEEeMCTBEHHOCTH, YTOObI



HOBBIC 3HAHUS BKJIIOYAJIKCH B OOIIYIO CUCTEMY F€OMETPHUSCKUX MPECTABICHUN 00ydaromnuxcs,
pacmpsist 1 yrryoutsis €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun orBoautcs 2 daca B HeAento B 10 kimacce u 1 yac B Henemio B 11
KJ1acce, BCero 3a JiBa roja o0yuenus - 102 yyeOHBIX yaca.

COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpEeOMETpUH. Touka, IpsAMasi, INIOCKOCTb, TPOCTpaHcTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJlIeIbHbIE U
cKpemuBaromuecss npsmble. IlapamnensHOCT MNpPSAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapajulejbHble MPsAMBbIE B IPOCTPAHCTBE; MNAPAJLIEIBHOCTh TPEX IPSAMBIX; IMapaJLIEIbHOCTh
IpPSAMOM M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU CTOPOHAMH; YIOJl MEXIy NpSAMBIMH B
npocrtpaHcTBe.  [lapaiuieIbBHOCT  INIOCKOCTEH:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TuIockocTel. [IpocTeiimme mpocTpaHcTBEHHbIE PUTYpPhI HA MJIOCKOCTHU: TETPadap,
KyO, mapajijieNienue;; IoCTPOeHUE CeUSHUH.

[lepneHUKyISIpHOCTH OPSMOM M IUIOCKOCTH:  IEPIEHAUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUIClIbHbIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYJSIPHOCTA TPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsSMOM NEPHEHANKYJISIPHON
IJIOCKOCTH. YTIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMON M IUIOCKOCTBIO; JBYI'PAaHHBIN yrol,
JIMHENHBIN yroJl IBYTpaHHOro yria. llepnenaukyisip M HakJIOHHBIE: PACCTOSHHME OT TOYKH A0
IUIOCKOCTH, PACCTOSHUE OT NPAMOM 70 TIUIOCKOCTH, MNPOEKUMs (GUIypbl Ha IUIOCKOCTb.
[lepneHqUKyISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPIECHIUKYIIApaXx.

MHoOrorpaHHuKHU

IlonsiTMe MHOrOrpaHHUKA, OCHOBHBIC DJJIEMEHTBl MHOIOIDAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOIpaHHMKA. [Ipyu3ma: n-yroiapHas npusMma; rpaHu
¥ OCHOBAHHUS NMPHU3MBI; IPSIMasi U HAKJIOHHAsi IPU3MBbL; OOKOBas U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpsAMOYTOJBHBIM MapajUleenunes U ero cBorcTa. [Iupamuna: n-yromapHas
nupamMusia, TpaHW W OCHOBAHME NHpaMHJIbL; OOKOBas M TOJHAs MOBEPXHOCTh MUPAMUJIBI;
NpaBUJIbHAs W YCEUEHHas Nupamuga. OJIEMEHTHl NpU3Mbl M nupamuisl. IIpaBuibHbIE
MHOTOI'DAHHUKHU: TOHATHE IPABWIBHOIO MHOTOIPDAHHMKA; IPAaBUIIbHAs IPU3Ma U IPAaBUIbHAS
NUpaMK/a; MpaBUiIbHAsE TPEyroiabHasl MUpaMKia U IPaBUIBHBINA TeTpalap; KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOAEKa’aAp M uKocadap. CeueHus NpuU3MbI U
MApaMU/IBbL.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IHPSIMOMH, IMJIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUPaMUAaX, Napajuielenuneaax, IpaBuiIbHbIX MHOTOTPAHHUKAX.

Brruuciienue 31eMEeHTOB MHOTOIPAaHHHUKOB: pEOpa, AuaroHanu, yrisl. Ilnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM IOBEPXHOCTU NPSAMOM NPHU3MBI, ILIOIMIAJb OCHOBAaHUH, TEOopeMa O
OOKOBO MOBEPXHOCTH MpsMON Mpu3Mbl. Ilnomanas OGOKOBON MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIBHOM MUpaMHUabl, TeopeMa O Iulomaau yceuy€éHHoW nupamuibl. l[lonarue o0 oOnéme.
OO0BEM MupaMuabl, MPU3MBI.



[Tonobupie Tena B mpocTpaHcTBe. COOTHOIIGHUS MEXIy IUIOMAASMH TMOBEPXHOCTEH,
00bEMaMHU MTO00HBIX TEJL.

11 KJIACC

Tena ppamenust

[{umHApUYecKass IMOBEPXHOCTb, 00pa3ylolue IMINHAPHYECKOM TMOBEPXHOCTH, OCh
HWIMHIpUYECKOl nmoBepxHocTU. L{nanHap: ocHOBaHUS 1 OOKOBas MOBEPXHOCTh, 00pa3yrolas u
0Cb; TUIOIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3ylolife KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIWHA
KOHMYECKOW MoBepxHOCTH. KOHyc: OocHOBaHME M BeplIMHA, OoOpasyolias W OCh; IUIOMIAIb
OOKOBOIl M MOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3ylollMe U BBICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: mneHrp, paamyc, QuUameTp; IUIOMIAAb MOBEPXHOCTH cdephl. Bzanmuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cepe; Iomaab chepbl.

N3o06paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka HMIMHIpa U KOHYcA.

KomOuHanmu Ten BpalieHUss U MHOTOIPAaHHMKOB. MHOTOTpaHHMK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BIMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpPallleHUs.

[Tonsitne 00 o00béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. TeopemMa 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cieActBus u3 He€. O0bEM muauHApa, KoHyca. O0bEM
I1apa v Iiomaab chepsl.

[TogoGubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenust umwiauHApa (mapajulebHO W MEPHEHAMKYJISPHO OCH), CEYeHHs] KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXOAIIEE YEpe3 BEPIINHY ), CEUEHUS 111apa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miuockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpPEM HEKOMIUIAHApHBIM BekTopam. IlpaBuio
napajuienenunena. Pemenne 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEHCTBHUI C BEKTOpaMHU.
[IpsmMoyronbHas cucremMa KoopaumHaT B mpoctpaHcTBe. KoopamHatel BekTopa. I[Ipocteitmme
3aJaud B KOOpJAMHATax. Yroa Mexay BekTopamu. CKalsipHOE IpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay OpsIMBIMH U TUIOCKOCTSIMH. KoOpIHMHATHO-BEKTOPHBIH METOJ MpH
pELIEHNN T€OMETPUYECKUX 3a/1ay.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHS IpOrpaMMbl y4eOHOro mnpeamera «MaremaTHKa»
XapaKkTEepU3yTCS:

I'pazxxnanckoe Bocnuranue:

c(OpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3MIMM OOydwaromierocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCUICKOro OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, Mpouenyp TIpakIaHCKOro o0IIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIBHBIMM HHCTUTYTAaMH B
COOTBETCTBUU C UX (PYHKIHMSIMHU U Ha3HAYCHHEM.

IIarpuoTrHyeckoe BoCIUTaAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUICKON I'paXKAAaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOIJIOMY
U HACTOALIEMY POCCHHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHKCHHUSIM



POCCHUICKMX MaT€MaTUKOB M POCCUHCKONM MAaTeMaTH4eCKOW IIKOJBI, K HCIOJIb30BAHUIO 3THUX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEICHNUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAyKH U JIeATENbHOCThIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOWYUBOTO Oy TyTIEero.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKJIKOYas JCTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUuH, pacCyXIeHUH; BOCHPUUMUYUBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUI0B UCKYCCTBaA.

dusuyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS MPUMEHSATh MaTeMaTWYecKHe 3HaHUS B HUHTEpecax
3I0pOBOr0 M 0e30macHOro odpasza >KM3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/I0pPOBBIO
(3mopoBoe mHTaHWe, cOATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, pPEryjsipHas gusnueckas
aKTUBHOCTD); ()U3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSX CIOPTUBHO-03/I0POBUTEILHOM
JESITENIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM ILIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3INYHBIM
chepam mpodeccuoHaNbHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBII BBIOOp Oyyiel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIEC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHI0 H
caM0o00Opa30BaHUI0 Ha MPOTSHKEHUHM BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNH MPAaKTUYECKUX 3a1a4 MaTeMaTUYECKOM HallpaBI€HHOCTH.

IK0JIOTHYEeCKOe BOCIIUTAHHUE:

c(OpMHUPOBAHHOCTHIO JKOJIOTUYECKOM KYyJIbTYpbl, MOHUMAHHUEM BIIUSHUSA COLIMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE IPUPOAHONW M COLMAIBHON Cpenbl, OCO3HAHHEM
ro0aJbHOTO  XapakTepa JKOJOTMYECKUX MpobjieM; OpHeHTalued Ha  I[pUMEHEHHE
MaTeMaTHYECKUX 3HAHUHM JJIS PelIeHus 3a1ad B 00JacTH OKpY’Karolle cpelibl, MIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUH JJISl OKPYKAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKU M OOLIECTBEHHOW NMPAKTHKHU, TOHUMaHHEM MaTeMaTHYeCKOW HAayKu Kak chepsl
YEJIOBEYECKOM NEeATEIbHOCTH, STANoB €€ Pa3BUTHS W 3HAYUMOCTHU IS Pa3BUTHUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKH M MAaTEMaTU4ECKOW KyJIbTypOM KakK CpEICTBOM IMO3HAHHUSA
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYIO M  HUCCIIEJOBATEIbCKYIO JIEATEIbHOCTh
WHAWBUYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3y IbTaThl OCBOSHHS MMPOrPaMMbl y4eOHOTO mpeameTa «MaTemMaTuka
XapakTEPU3yIOTCSI  OBJAJCHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbIMU  OCLICMEUIMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHIMU — OCUCMBUAMU,  YHUBEPCANLHOIMU — Pe2YNAMUGHbIMU
oelicmseusmu.

1) Ynusepcanvuvie noznasamensusie deticmsus, obecneuusarom gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YUarowWuxcs (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIOWe20 MUpd,
npuUMeHeHUe J102UYeCcKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBbie jiornueckue 1eMCTBUSA:

® BBUIBIAITh M XapaKTEPU30BATh CYNICCTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,

MOHSATHH, OTHOIICHUN MEXIy MOHATUAMH, (HOPMYJTHUPOBATH OIMpPEICICHHUS MOHSATHII,
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yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(DUKAIIMHA, OCHOBAHUS Ui 0000IICHIS
Y CpaBHEHHSI, KPUTEPHUHU TIPOBOJMMOTO aHAIIH3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa3oBbIBATh CYKJIEHUS: YTBEpAUTEIbHbIE U
OTpHLIATEeNIbHBIC, CIUHIUYHBIC, YACTHBIC U O0IIKE; YCIOBHBIE,

BBISIBIIITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (haKTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKACHUSAX; TpeIaraTh KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

JieNlaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITETIHHO JJOKA3aTeIbCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsIMbIe
U OT TMPOTUBHOTO), BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

BBIOMpPATh CIOCOO pemieHus y4eOHOM 3ajaud (CpaBHMBATh HECKOJBKO BAapHUaHTOB
peleHus, BEIOUpaTh HanOoJIee MOIXOAAUINNA C YIETOM CaMOCTOATENBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciea0oBaTeIbLCKUE AelCTBUSA:

WCIIOJIb30BaTh  BOIPOCHl KAk  HCCIAEAOBATEIIbCKUM  WMHCTPYMEHT  TO3HAHUS,
(dbopMyIHpOBaTh BOIMPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh
HUCKOMOE M JaHHOe, (OPMHPOBATH THIOTE3y, APTYMEHTHPOBATh CBOIO TO3HUIIHIO,
MHEHHE;

NpoOBOAUTL CaMOCTOATCIBHO CHHaHI/IpOBaHHblﬁ SKCIICPUMCHT, HCCICAOBAHUC II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHyeckoro oObeKTa, SBICHHS, Tpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MCXKAY O6’beKTaMI/I, SABJICHUAMM, ITPOLCCCAMU,
CaMOCTOSITENILHO ~ (opMynUpoBaTh O0OOMICHUS ¥  BBIBOABI IO  pe3yJibTaTaM
poBeAEHHOTO HAOIIOJCHMSI, UCCIEIOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYyUEHHBIX
pe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUTaTh MPEAIOI0KEHUS
O €I'0 pa3BUTHU B HOBBLIX YCJIOBUSAX.

PabGora ¢ undopmanmeii:

BBISIBJIATh A€(DUIUTHI MH(DOPMALUK, JaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BOIPOC U
JUIS pellieHus 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3IM4YHBIX THUIIOB, AHAJIM3HPOBATH,
CHCTEMAaTH3UPOBATh U MHTEPHPETHPOBATH WH(POPMAIMIO PA3THYHBIX BHIOB M (OPM
NPECTaBICHHUS;

CTPYKTypUpOBaTh HMH(}OpMaIMio, MpeIcTaBIATh €€ B  Pa3IMYHbIX (opmax,
WUTIOCTPUPOBATh IpapuuecKy;

OLIEHMBATh HAAEKHOCTb MH(GOPMALMHU IO CaAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAGMUBHbBIE OelicmBUs, 00ecneyusarom cohopmuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menmne:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYKICHHS B COOTBETCTBUH C YCJIOBUSIMH U IEIISIMH
OOIIeHUSI; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS TIO0 X0y PEIICHHUs 3a/1a4l, KOMMEHTHPOBATh
MTOJIyYEHHBIN pe3ysbTarT;

B X07Ie 00CYXICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CY)AaeMOM TEMBbI, POOJIEMBI,
peIHaeMoﬁ 3aJda4u, BBICKA3bIBaTb HJCH, HaNCJICHHBIC Ha TIOMCK PCIICHUA,
COTOCTABJIATh CBOM CYXJCHUS C CYKICHUSMH JIPYyTHX YYacTHHKOB JHaliora,



OoOHaApyKUBaTh PA3IUYUE U CXOJICTBO MO3UIIUN; B KOPPEKTHOU Popme HopMyTHpOBAThH
pa3HOTJIacHsl, CBOH BO3PAKCHUS;

® [IpPEACTaBIATh PE3yJbTaThl PELIECHUS 3aJaud, IKCIIEPUMEHTA, UCCIEIOBAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ YYETOM 3ajad TPE3CHTAUUA U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

® [IOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOH W WHIUBUAYaIHHOU PaOOTHI
IpU pelleHWH Y4YeOHBIX 3amad; MPUHUMATh Ieb COBMECTHOW JeATeIhbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOThl, paclpeneNiaTh BHJIBI padoT,
JIOTOBapUBAaThCSA, OOCYXKIaTh MPOIECC W pe3yldbTaT paboThl; 0000maTh MHEHHS
HECKONIBKHX JIOJIEH;

® y4YacTBOBATh B IPyMIoOBHIX (hopmax paboThl (00CYkIeHUsI, 0OMEH MHEHHH, «MO3TOBbBIE
IITYPMBD) W WHBIC); BBIMOIHITH CBOIO YacTh pPabOTBl U KOOPJAWHUPOBATH CBOU
JEUCTBHS ¢ IPYTMMHU YWIEHAMU KOMaH/Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIa/ia B OOMIHiA
MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

3) Vuueepcanvhvie pecynamuesnsie oelicmsus, obecnedusarom Gopmuposarue cCMoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3amnus:

®  COCTaBIISTH IUJIaH, AJITOPUTM PELICHUS 331a4H, BBIOUPATh CIIOCO0 PEIIeHuUs ¢ YUYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ yU€TOM HOBOU HMH(OPMALIUH.

CaMOKOHTPOJIBb:

e BIAJETh HAaBBIKAMHM I[103HABATEIbHOM pediekcud Kak OCO3HAHUS COBEPIIAEMBIX
JNCUCTBUIA W MBICTUTEILHBIX TIPOIECCOB, WX PE3yJbTaTOB;, BIAICTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3yibTaTa peUIeHUs MaTeMaTHYeCKO
3314w,

® MPEeABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEHICHUH 3a/1a4d, BHOCHTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, MAHHBIX, HAMIEHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIHM U YCJIOBUAM, OOBSACHATH MPUUYUHBI
JOCTHKCHHSI WJIM HEJOCTHKCHHS PE3YyJbTaTOB JIEATEIBHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

OnepupoBaTh MOHATHIMHM: TOYKa, MPsMasi, IIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MIPH PEIICHUH T€OMETPUUECKUX
3a/1a4.

OnepupoBaTh TOHSATHSAMHU: MMAPALICIBHOCTh U MEPHCHIUKYISIPHOCTh TIPSIMBIX |
IJIOCKOCTEH.

KrnaccuduimpoBaTh B3aUMHOE PaCIONOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JBYTPaHHBIA yToJ, TpaHH JBYIPAHHOrO YIia, pedpo
JIBYTPAHHOTO yTJa; IWHEHHBINA yroJl ABYTPAHHOTO YIJIa; TpaayCHAas Mepa JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIBHBI MHOTOTPAaHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (MMHpaMHa; MPU3Ma, MPSIMOYTOJIbHBIN
napaJiesienurnen, Kyo).



KnaccupunupoBarh MHOTOTPaHHUKH, BBIOMpass OCHOBaHUSA Uil  KiIacCH(DUKAIUU
(BI)IHYKJ'IBIC U HEBBIIIYKJIBIE MHOIOIpaHHUKH, IMPABUJIBHBIC MHOIOIPAaHHUKH, IIPAMBIC U
HAKJIOHHBIC PU3MBbI, TAPAJUICIICTIATIC/IbI ).

OHepI/IpOBaTB MMOHATUAMU: CCKYyIIas MIOCKOCTh, CCUCHUEC MHOI'OIPAaHHUKOB.

OOBSACHSTH IPUHITUITBI IIOCTPOCHUS CEUYCHUH, HCITOJB3YSI METO/ CIIC/IOB.

CTpOI/ITB CCUYCHHUA MHOTI'OI'paHHHUKOB METOJAOM CJICI0B, BBINIOJJIHATH (BBIHOCHI)IG) IIJIOCKHEC
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemnrate 3aga4i  Ha HaxXOXICHUC TCOMETPHUYCCKUX BCJIWYHMH II0 06pasuaM 1501050
aJITOPUTMaM, TPUMEHSS M3BECTHBIC AHATUTHYCCKHE METOABI TMPH PEIICHHH CTaHIapTHBIX
MATEMATHUYCCKHUX 3a4a4 HA BBIYUCIICHUC paCCTOﬂHI/II\/'I MCXKIAY JABYMA TOYKaMH, OT TOYKH IO0
TPSIMO#, OT TOYKH JI0 TUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMHU.

Pemrate 3aga4i  Ha HaXOXICHUC TCOMETPUYCCKUX BCJIWYHMH II0 06pasuaM 1501050
aJITOPUTMaM, TPUMEHSS M3BECTHBIC AHATUTHYCCKHE METOABI TMPH PEIICHHH CTaHIapTHBIX
MAaTEMATUUYCCKUX 3a/lad Ha BBIYHCIICHUC YIJIOB MCXKAY CKPCHIMBAIOIIMMUCA IPAMBIMU, MCKIY
NPSIMOM U TUTIOCKOCTBIO, MEXK]Ty IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brraucisate 00bEMBI U TIIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMuIa) C
npuMeHeHHeM  (OpMyJI; BBIYHMCIISATH COOTHOIICHHS MEXIY IUIOMAASIMU TMOBEPXHOCTEH,
00BbEMaMK TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBath TMOHATHAMH: CHMMETPHs B MPOCTPAHCTBE;, IEHTP, OCb M IUIOCKOCTb
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, npeacTaBieHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTh reomeTpuueckue (akThl IS PEHICHUS CTEPEOMETPHUYSCKUX — 3aj1ad,
NPEIOIaraoluX HECKOJIBKO IIIarOoB PEIICHUS, €CAM YCIOBUS NPUMCHEHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATs mpocTellne MPOrpaMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBoauTe NHpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: AHAJIU3UPOBATH PEANBHBIE CUTyallud M
OPUMEHSTh  M3YYCHHBIC TOHATHS B  MPOIECCe TOMCKA  PEIICHUS  MaTeMaTHUeCKH
chOopMyIMPOBaHHONW MPOOIEMbI, MOIEIHUPOBATh pEalbHbIE CHTyallud Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIC MOJICNIM C HMCIOJIb30BAHHEM TI'€OMETPUYCCKUX TMOHITHH U TEOPEM,
amnrmapara aﬂre6pm; pemaTh NPAKTHYCCKUEC 3aaa4U, CBA3aHHBIC C HAXOXKJACHUCM I'COMETPUICCKUX
BCJTMYMH.

11 KJIACC

OmnepupoBathb MOHSTUSMU: [WIHHIpUYECKast MOBEPXHOCTH, oOpazyroriue
HWIMHIPUYECKON MOBEPXHOCTH; IMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHUYECKOM
MOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

PacmoznaBats Tena BpameHnus (MAIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI TIOTYUYEHUS T BPAICHUS.

KnaccudumupoBats B3auMHOE pacmoiokeHue chepsl U TUTOCKOCTH.

OmnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CIIOS, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TUIOIMIAIU TTOBEPXHOCTEH TeN BpAIIEHUS, TE€OMETPUYECKHUX Tell C
npuMeHeHueM (Gopmyi.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIIMCAHHBIM B cepy M OMUCAHHBIA OKOIO
chepsr; chepa, BNUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAICHUSI.



BbIUNCIIATE COOTHOLICHUS MEXIY IUIOMAASIMU TOBEPXHOCTEH M 0O0bEMaMH MOJOOHBIX
Tel.

N300paxkaTh u3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3BnekaTh, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKuX GUrypax, NpeACcTaBIEHHYIO Ha YepTexax U pUCyHKaxX.

OneprpoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmomaaTe lIGfICTBI/ISI CJIOKCHUA BECKTOPOB, BbIYUTAHUA BECKTOPOB U YMHOXKCHHUA BCKTOpPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeNICAIIE .

OnepupoBarh MOHATUSAMU: AEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpA, YIroJ MEKAY BCEKTOpaMH, CKaJIIAPHOC
[IPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaXOlII/ITB CyYMMY BEKTOPOB U MPOU3BCACHNEC BCKTOPA HA YHUCJIO, YIOJI MCXKIY BCKTOPAMMU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 JIBYM HEKOJIIMHEAPHBIM BEKTOPAM.

3asaBaTh IVIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPINHAT.

[TpumensaTp reomeTrpuueckue (akTbl Ui  pEHICHUS CTEPEOMETPHUYECKUX — 3a7ad,
MIPEANOIAraloIMX HECKOJIBKO INAroB PEIICHMs], €CIM YCIOBHS NPUMEHEHUS 3aJaHbl B SBHOU
dopme.

Pemats HpOCTGfIHIHC reOMETPHUYCCKUC 3aaa4u Ha NPUMCHCHNUE BECKTOPHO-KOOPAWMHATHOI'O
METOA.

Pemats 3aladyyd Ha JA0Kas3aTCJIbCTBO MAaTEMaTHYECKHUX OTHOIIEHUH | HaXO0XJICHUC
reOMETPUUECKUX BEJIUYMH M0 00pasliaM WM ajJropuTMaM, NMPUMEHss W3BECTHBIE METOJbI MPH
PEIICHUN CTAaHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

IIpuMeHATs mpocTeHlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPHU PEUICHUHU CTEPEOMETPUUECKUX 3a1ad.

IIpuBoauTe NpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJAE U IKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUH B UICKYCCTBE.

IIpuMeHATh TOJIy4eHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATh PEAIBHBIC CUTyallUd U
MMPUMCHATH HN3YUYCHHBIC IIOHATHUA B mponecce IIOHNCKa peIcHnA MaTEMATHYCCKHU
c(hopMyIMpPOBAaHHONW MPOOIEMbl, MOIEIUPOBATH pEalbHbIE CHUTyallud Ha sI3bIKE T'€OMETpPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIEIN C HCIOJIB30BAHMEM TI'€OMETPUYECKHUX IOHATUN U TEOPEM,
anmapara ajnreOpbl; pelaTh NpaKTHUECKUE 3a/1a4M, CB3aHHbIE C HAX0XKJICHHEM I'e€OMETPHUECKUX
BCJINYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo yacos
Ne HanMenoBanue pa3ieoB U TeM JIeKTPOHHBIE (HH(POBHIE)
n/n MporpaMMblI Bcero Konrpoaensie | IlpaxTaieckue oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
1 BBeneHue B CTEpeOMETPHIO 10 https://m.edsoo.ru/C50O3R7VIP
2 IpsmbIe 1 1110CKOCTH B MPOCTPAHCTBE. 12 1 https://m.edsoo.ru/WT7NSO14T
[TapasienbHOCTh NPSMBIX M INIOCKOCTEH
3 HepHeHHHEyHﬁpHOCTB MPAMBIX 1 12 https://m.edsoo.ru/V6I1APUCD
TUTOCKOCTEH
4 YTel MeXAYy NPSIMBIMH U TUIOCKOCTSIMH 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010EX2SJB
7 [ToBTOpEHME: CEUEHMSI, pACCTOSIHUS U YIJIBI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBLIEE KOJIMYECTBO YACOB I10 63 5 0
[TPOI'PAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/WT7NSO14T

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHbIe (HU(POBHIe)

Ne n/n MPOrpamMMbl Bcero Kontpoabueie | IpaxTieckue o0pa3oBaTeIbHBIE PeCypChI
padoThbI padoThl

Tena BparieHus 12 https://m.edsoo.ru/HYOWQLSKQ
OO6BEMBI TEN 5 1 https://m.eds00.ru/B9ORVIYCI
BeKTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/4NCL4GOMF
Hosropene, 06061116HIE€, 7 1 https://m.edsoo.ru/DORV3P725
CHCTeMaTH3anus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME
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https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ

IHOYPOYHOE IINTAHUPOBAHUE
10 KITIACC

Ne n/m

Tema ypoka

KoaundyecTBO 4acoB

KounTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JJIEKTPOHHBIEe IH(POBbIE
o0pa3oBaTe/IbHBIE Pecypchl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUU: TOYKA,
npsiMasi, MI0CKOCTh, TPOCTPAHCTBO.
[paBuia n300pakeHus HA PUCYHKAX:
M300paxKeHUsl TIOCKOCTEH, MapalieIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlonsTus: MEPECCKAIMNECS IIOCKOCTH,
NICPCCCKAOIIMECCA NMpsdMas U IMJIOCKOCTb

https://m.edsoo.ru/NR6VIJYCGK

IlonsTus: NEepeCeKaromurecs rmIoCKOCTH,
INEPECCKAOMUECC MpAMad U IIJIOCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTPaHHHKAMH,
n300pakeHNEe MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha IPOSKIIMOHHBIX YepTeKax

https://m.edsoo.rt/KMUQPILLO

HauanbHble cBefieHHs 0 KyOe U nmupamuje,
ux pa3BEpTKu U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHUs 0 KyOe U nmupamue,
ux pa3BEépTku U Mojenu. CeueHust
MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/1IMQ3AJ3S5

[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUU
CTCPCOMETPHUU: AKCUOMBI CTCPCOMCTPUU U
CJIICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTECPCOMETPHUU: AKCUOMBI CTCPCOMCTPUN U
CJIICACTBUA U3 HUX

https://m.edsoo.ru/DUKAX7QE]1

[TousiTHE 00 AKCHOMATHYECKOM MMOCTPOCHUU

https://m.edsoo.ru/YPKS5SMLJL
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https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/D3VCJ7UN4

CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

[TonsaTue 06 akCHOMAaTHYECKOM ITOCTPOSCHUH

10 CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/I3A98J6Z29
CJICAICTBUS U3 HUX
B3anMHOe pacnosnoxeHue npsMbIx B

11 HPOCTPANCTBE: HIEPECERAIONMECH, https://m.edsoo.ru/IUTWSKRSQ
napasiesIbHbIe M CKPEIIMBAIOIIHECs
psIMBbIE
[MTapamtenbHOCTB MPSIMBIX U TUIOCKOCTEH B

12 MPOCTPAHCTBE: MAPAJLICIILHBIC TIPAMDIC B https://m.eds0o0.ru/CSOVLQLH6
IPOCTPAHCTBE; MapaALIEIBHOCTD TPEX
IPSIMBIX
[MapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

13 npoctpancTBe: [lapamienbHOCTh TPSIMON 1 https://m.edsoo.ru/POS5J6D23U
TUIOCKOCTH

14 VYTIIbl ¢ COHANpaBIEHHBIMU CTOPOHAMU https://m.edsoo.rt/LLJAVHVBW

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.rt/KGIMSOEUK

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24L VWHIOVS

17 HapasenbHoCTs M10CKOCTCH: https://m.edsoo.ru/BUSTQOHZT
napajsiesbHble IIOCKOCTH

18 CaolicTBa napauieiabHbIX INIOCKOCTEN https://m.edsoo.ru/O0KQOK2ABA
[Ipocreiime npocTpaHCTBEHHbIE (PUTYPHI

19 Ha TUIOCKOCTH: TE€TPa’p, KyO, https://m.edsoo.ru/MRT13XP79
napajiesIenune,

20 [TocTpoenue ceueHui https://m.edsoo.ru/DI3AX0O5]8

21 [TocTpoenue ceueHuit https://m.eds00.1ru/20GC3ZPI9P
Konrtponsnas padora o teme "[Ipsimbie u

22 IIJIOCKOCTH B IPOCTPAHCTBE. https://m.edsoo.ru/BI405QJEB

[TapayiesnbHOCTh NPSIMBIX U IIOCKOCTEN"
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https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/I3A98J6Z9

23

[TepieHAMKYISAPHOCTH NPAMOUN 1
TNIOCKOCTH: ICPICHANUKYJIAPHBIC ITPAMBIC B
IPOCTPAHCTBE

https://m.edsoo.ru/RN45YBOS8R

24

[Ipsimbie mapaiebHbIE U
NCPHCHAUKYJISIPHBIC K IIJIOCKOCTHU

https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble napaensHble U
NIEPIECHIUKYJISIPHBIE K INIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak neprneHIuKyIIpHOCTU MPSIMOU U
IJI0OCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepneHaANKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsMoil meprneHAUKYIIPHON
IJIOCKOCTH

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

29

TeopeMa 0 npsAMON NEpIEHIUKYIISIPHON
IUIOCKOCTH

https://m.edsoo.ru/81RSKUS5RJ

30

Teopema 0 IpsAMOM NEPIICHAUKYIAPHON
IJI0OCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[TepieHAMKYJISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[TepienAMKYJSAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT
NPSMOM 10 TIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[TepieHAMKYJSAp M HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[TepieHAMKYISAp M HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
NPSMOM J10 TIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM
U TJIOCKOCTBIO

https://m.edsoo.ru/PSFJIXUAI1I

15


https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/RN45YBO8R

36

JIByrpaHHbIi yToJ, JUHEHHBIA YOl
JIBYT'PAHHOTO yTJia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN YIroJl, TMHEHHBIA yroj
JBYTPaHHOI'O yIria

https://m.edsoo.ru/ML0ZZYZC7

38

[leprieHANKYASIPHOCTD TIIOCKOCTEM:
MIpU3HAK MNEPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9NH

39

[leprieHAMKYIAPHOCTD MIOCKOCTEH:
MPU3HAK NEPICHAUKYIJIIPHOCTH JABYX
IJI0CKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[TepnieH IUKyYISAPHOCTD MIIOCKOCTEH:
MPU3HAK MEPIECHIUKYIISIPHOCTH JIBYX
IUIOCKOCTEH

https://m.edsoo.ru/TSSOAINH2

41

Teopema 0 TpEX MepNeHIUKYISIpax

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema 0 TpEX NepreHAUKYIIAPaAX

https://m.edsoo.ru/OP44KE54N

43

Teopema 0 TpEX NMepreHANKYIIApax

https://m.eds00.ru/OWG81WDV3

44

KonrtpomnbHas pabora o Temam
"IleprnieHAUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEN" M "V TIIbl MEXy NPSAMBIMU U
IJIOCKOCTSIMU"

https://m.edsoo.ru/VOXABPOPB

45

IlonsTne MHOrorpaHHuKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH pasBépTKa
MHOI'OrpaHHUKa

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipu3ma: n-yrosnpHas npusma; rpaHu U
OCHOBAHUS PU3MBL; IPsIMasi U HAaKJIOHHAs
pU3MbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamienenumen, NpsMOyTrOJIbHBII
napauleJIENUIE] U €r0 CBOWCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[InpaMuja: n-yrojbHas NUpaMua, TpaHu U

https://m.edsoo.ru/1 TOFX00PA
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https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/6R4A0E0MD

OCHOBaHUE MUpaMUbl; OOKOBas U MOJTHAS
NOBCPXHOCTb MUPAMUbI; IIPpABUJIbHAA U
yced€HHas TUpaMuia

49

[IpaBuUIbHBIE MHOTOIPaHHUKU: TOHSATHE
MPaBUILHOTO MHOTOTPAHHUKA; TpaBUJIbHAS
MpU3Ma U NMPaBUIIbHAS TMPAMUJIA;
MpaBUJIbHAs TPEYTOJIbHAS MTUPAMUIA U
MIPaBWJIbHBIN TeTpa’ap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBienue o npaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’Ap, J0JIeKa’ip U
HKOCadIP.

https://m.edsoo0.ru/06SHO021DD

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEILHO TOYKH, MIPSMOH, MIIOCKOCTH.
DIIeMEHThl CAMMETPHUH B TUpamMuaax,
napajuieJenumneax, npaBUiIbHbIX
MHOTOI'PaHHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Bbrunciienne 31eMeHTOB MHOTOTPAaHHHKOB:
p€Opa, MuaroHau, yribl

https://m.edsoo.ru/EUP4MN760

53

[1nomanp 60KOBOIM NOBEPXHOCTH U MOJIHOM
MOBEPXHOCTHU MPSAMOU MPU3MBI, ILTOMIAh
OCHOBaHUH, TeopeMa 0 OOKOBOU
NOBEPXHOCTHU NPSIMOM MPU3MBI

https://m.edso0o.ru/SQY9XSIL6

54

[Tnomaae 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MPABUWIBHON TUPAMHUIBL,
TeopeMa O IUIoMAau OOKOBOW MTOBEPXHOCTH
YCEYEHHOW MUPAMUIBI

https://m.edsoo.ru/R22FHBG60

55

KonTponbhas pabota no teme
"MHororpaHHuku"

https://m.edsoo.ru/VHYNJOMQD

56

[Tonsatre 00 00BEME

https://m.edsoo.ru/GM1LC394G

57

O06BEM TUPAMUIBI

https://m.eds00.ru/B307P8WTC

58

O06BEM TUPAMUIBI

https://m.edsoo.ru/PQZ9ED3YF
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https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/LWNGFZTWE

59 O06BEM TUpaMuIbl

https://m.edsoo.ru/RZ8BITMU9

1
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O6bEM TPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 O0BEM IPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM IPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT

Kontponbnas padota mo teme "OObEMBI

64 "
MHOTOI'PaHHHUKOB

https://m.eds00.ru/23S50I80N

[ToBTOpenue, 0000IIEHNE CHUCTEMATH3AIUS
65 3HaHuil. [locTpoeHue ceueHuii B
MHOTOT'PAHHHUKE

https://m.edsoo.ru/KXTOCIOJG

[ToBTOpenue, 0000IIEHNE CHUCTEMATH3AITUS
3HaHUW. BeluncieHne pacCTOSHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKHU JI0 IPSIMOM, OT
TOUYKH JI0 IMIJIOCKOCTH, MEKIY
CKPEIIMBAIOIIMMUCS TPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67 Wrorosast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/KB3EK0A9U

[ToBTOpeHme, 0600IIIEHNE CHCTEMAaTH3AITUS
3HaHUU. BbIUKCICHHE YTTI0B: MEXKIY

68 CKPEILIMBAIOIIUMHUCS IPSIMBIMU, MEXKIY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MY TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/RZ8BITMU9

11 KJIACC

Ne i/m

Tema ypoxka

KoaunuyecTBO 4acoB

KonTpoabHbI

Bceero
e padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE PeCypcChl

Cdepa u map: ueHTp, paguyc, IMamerp;
UTONIA b TOBEPXHOCTH Cephl

https://m.edsoo.ru/TW8Z59CHJ

B3aumnoe pacnonoxenue chepsl U
IJIOCKOCTH; KacaTeabHas MIIOCKOCTh K

chepe; momanas chepsl

https://m.edsoo.rv/YCMWC4M31

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenust mapa

https://m.edso00.ru/QDCF8UGXE

Hunuuagpuyueckasi TOBEPXHOCTD,
00pasyronme MHUIHHIPUICCKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MTOBEPXHOCTH

https://m.edso0.ru/8516BBEO7

[{uwmHap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yIoIasi U OCh;
TUIOINAh OOKOBOM W TOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/W0JR979V9

N300pakeHne HWINHAPA HA TUIOCKOCTH.
Pa3péprka nnnunapa. CeueHus MUIMHApPA
(MI0CKOCTHI0, apaIeIbHOW WK
NEePNEeHIUKYISIPHON OCH LIMIIMHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckasi moBepXHOCTh, 00pa3yromme
KOHUYECKON NIOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKOW TOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHMe U BEpIINHA,
oOpasyrolias U 0Ch; IIIONIAAb OOKOBOW U
ITOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHbIN KOHYyC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast

https://m.edsoo.ru/8OVNITU20
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https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ

MIOBEPXHOCTh

N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TIOCKOCTHI0, MapaIeIbHOM OCHOBAHHUIO, https://m.edsoo.ru/OPVICKUYU
Y TJIOCKOCTBIO, ITPOXOIALLIEH uepe3
BEPIIUHY)

11 ﬁsz;;ziiizg BPatletus 1 https://m.edsoo.ru/4VHGTY X8F
MHOrorpaHHuK, OTIMCaHHBIN OKOJIO c(ephl;

12 chepa, BIIMCaHHAss B MHOTOTPAaHHUK HJIN B https://m.edsoo.rt/RMYY ISTLP
TEJIO BpAICHUS

13 HOH..HTHG 00 oonéme. Ocnosibie CBOICTBa https://m.edsoo.ru/4ACENHGLOZ
00BEMOB TeN

14 O06BEM mIMHJIpa, KOHYCa https://m.edsoo.ru/ W8 TGNS5799

15 O6bEM 1mapa ¥ miomaab chepsl https://m.eds00.ru/G7TAYCMITT
[TomoOHBIE TEa B TPOCTPAHCTBE.

16 CooTHoIIeHUsI MEX Ty IUIOIASIMU https://m.edsoo.ru/4NO4FYUUX
MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEJT

17 Komponssax paoa 1o e "Tena hitps//m.edsoo. K COMHISWW

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CrokeHue U BIYMTAHHE BEKTOPOB https://m.edsoo.rt/PMNHTUK7G

20 YMHOKEHHE BEKTOpa HA YHCIIO https://m.edsoo.ru/4H7PLGBI1
Paznoxxenue BexkTopa 1o Tpém

21 HEKOMIUIaHapHBIM BekTopaM. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napauiesienune/a
Pemenwne 3ama4, CBSI3aHHBIX C

22 NpUMEHEHUEM MpaBUII ACUCTBUI ¢ https://m.edsoo.ru/73F23EPUS
BEKTOpaMH

23 KoopanHaTHO-BEKTOPHBIN METOJT TPH https://m.edsoo.ru/BBII139Z27U
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https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU

PEIICHUN I'COMCTPUYICCKUX 3aa4

24

[IpsimoyronbHas cucTeMa KOOpAWHAT B

npoctpancTse. KoopanHartel BekTopa.
[Ipocreiinue 3a7a4u B KOOpJMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

VYron mexay Bekropamu. CKansipHOe
MIPOU3BEJICHUE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruucrnenue yrioB Mexy NpsIMbIMUA U

IIJIOCKOCTAMU

https://m.edsoo.ru/EGRV3NF84

27

KoHnTtponbhas padota mo teme "BekTopsl u

KOOpJMHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHME, 00600IIeHUE 1
cucTemMartu3anus 3Hanui. OCHOBHBIC
¢burypsl, ¢pakThl, TEOpEMBI Kypca
TUIAHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHME, 0000IICHUE U
cucremaru3ansi 3HaHui. OCHOBHBIC
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMCTPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHME, 0000MEHUE 1
cUCTeMaTH3allus 3HAaHUH. 3a7aun
IJIAHUMCETPHUHN U MCTOAbI UX PCIICHU S

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600IIEHUE U
cUCTeMaTH3alus 3HaHWi. 3a1a4uu
IJIAHUMCETPHUUN U MCTOABI X PCIICHU

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, 0600IIEHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUNU

https://m.edsoo.ru/ZY6BYLY7W

33

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/VPECXOC4C

34

[ToBTOpeHue, 06001IeHUE 1
CHCTeMaTH3als 3HaHUI

https://m.edsoo.ru/70QSTDCAP
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https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/X9TSDNSQ3

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

34
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemblie NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3oBaHus

7

I'eomerpus

7.1

OHCpI/IpOBaTB TIOHATUAMU . TOYKA, IIpAMasd, IMJIOCKOCTb

7.2

IIpuMeHATh aKCUOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPU PELLECHUU
IF€OMETPUYECKUX 3314

7.3

OnepupoBaTb MOHATUSAMH: MAPAUIENBHOCTh U MEPHEHIUKYISPHOCTh
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccuduimpoBaTh B3aUMHOE PACIIOIOKECHHE TPSIMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUAMU: ABYTPAHHBIN YroJl, TPaHU IBYI'PAHHOIO YIJIA,
pedpo ABYTpaHHOTO yriia, JUHEHHBIA Yol IBYIPaHHOIO YIJia, rpaycHas
Mepa ABYTPaHHOIO yria

7.6

OHCpI/IpOBaTb MOHATUAMU: MHOI'OI'PpAaHHUK, BLIHYKJ'IHﬁ nu HCBLIHYKHBIﬁ
MHOI'OI'paHHUK, 5JICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJ'II)HBH\/Jl MHOTI'OIrpaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
pSIMOYTOJIbHBIN Napajiesienunes, Kyo)

7.8

KnaccupunupoBarb  MHOrOrpaHHHMKM, BBIOMpass  OCHOBaHHMS  JUIs
KJ'IaCCI/I(bI/IKaHI/II/I (BI)IHYKJ'IBIG u HCBBIITYKIIBIC MHOTI'OI'paHHUKH,
IIPAaBWJIBHbIE MHOIOIDAaHHUKH, IIPSIMBIE W  HAKIOHHBIE IIPU3MBI,
napajuieenue ibl)

7.9

OHepI/IpOBaTI) TIOHATUSAMMU: ceKymasa ITIJIOCKOCTB, CCUCHHUC
MHOI'OI'PAHHUKOB

7.10

OOBICHATH MMPUHIUITBI MMOCTPOCHUA CEeUYCHUI MHOT'OT'PpaHHUKOB,
HCIIOJIB3YA MCTOA CJICIOB

7.11

CTpouTh CEYeHUS MHOTOTPAHHUKOB METOJIOM CJICNIOB, BBITIONHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (QUTYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHHE T€OMETPUUECKUX BEIIMYUH MO 00pasiam
WIM ajdropuTMaM, MPUMEHsS W3BECTHbIE AHAIUTUYECKHE METOAbl MpHU
pELIEHUH CTaHJAPTHBIX MAaTEMATMYECKHX 33Jady Ha BBIUYHUCICHHUE
PAcCTOSTHUN MEXAYy NBYMs TOYKaMH, OT TOUKH JO MPSIMOH, OT TOUYKHU J0
TJIOCKOCTH, MEXAY CKPENTUBAIOIIMMHUCS TTPSIMBIMHU

7.13

Pemate 3amaun Ha HaXOXKJICHHE T€OMETPUUECKUX BEIMYUH IO 0Opasiam
WIN ajropuTMaM, MPUMEHsS W3BECTHbIE AHAIUTUYECKHE METOJAbl MpHU
pPELICHUM CTAHJAPTHBIX MATEMATHYECKUX 3aJlad Ha BBIYHMCIICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCS MPSIMBIMH, MEXIY MPSMON U IJIOCKOCTBIO,
MEK]1y TUIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOIAJM MOBEPXHOCTEH MHOI'OIPaHHHUKOB
(mpu3Ma, mupaMua) ¢ IpUMEeHEeHHEeM (OpMYJI, BEIUUCIISATh COOTHOIICHUS
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MEXIY ILTOIIAISIMHA MMOBEPXHOCTEH, 00BéEMamMu MOJOOHBIX
MHOTOTPAaHHHUKOB

OnepupoBaTh MOHATHAMHU: CUMMETPHUsS B IPOCTPAHCTBE, LEHTP, OCbh U

7.15
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3Bnekarb, mpeoOpa3oBbIBATE M WHTEPIPETHPOBATH HH(OpMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpPEACTAaBICHHYIO Ha
YepTekax U pUCYHKAX
[TpumensTh reomerpudeckue (GaxkThl A PEIIEHUs CTEPEOMETPUUYECKUX
7.17 3a/1a4, MIPEANONAralolliuX HECKOJIbKO IIaroB pELICHMs, €CIU YCIOBUS
IpPUMEHEHHUs 331aHbl B IBHOM hopme
718 [TpuMmensaTs mnpocTeiline NporpaMMHBIE CpPEICTBA U AJNEKTPOHHO-
) KOMMYHHKAIIMOHHBIE CHCTEMBI NP PEIICHUH CTEPEOMETPUYECKHX 3314
719 [TpuBOAUTH MpPHUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHPOJE U
) KHU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE
[TprMeHsATH MoJTyyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh peajlbHbIe
CUTyallud W TPUMEHSTHh H3YYCHHbIC TOHSATHS B TMPOLECCE TIOMCKA
peLeHus MaTeMaTHYEeCKU chopMyIMpPOBaHHON poOJIeMsl,
7.20 MOJIEJIMPOBaTh pEabHbIE CUTyallMM Ha SI3bIKE€ T'€OMETPHUH, HUCCIIEN0BATh
HOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM I'€OMETPUUECKUX IMOHITUH U
TEOpeM, ammapara ajareOpsl, pelaTh MPaKTHYECKUE 3aa4uu, CBI3aHHBIE C
HAaXO0KJCHUEM I'eOMETPUYECKHX BEJIMYUH
11 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
poBep o0pa3oBaTeIbHOM NMPOrpaMMbl CpeHero o0mero 00pa3oBanus
pe3yJbTara
6 ["'eomerpust
OnepupoBaTh NOHATUAMU: LWIMHAPUYECKAs IOBEPXHOCTh, 00pasyromue
6.1 UWINHAPUYECKON MOBEPXHOCTH, LMIMHIP, KOHUYECKAs IMOBEPXHOCTD,
’ oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpameHus (IMIIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOTYUYSHHS TEJl BPALICHHUS
6.4 KnaccuduimpoBars B3auMHOE PacosioKeHHe cephl U IIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBONH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CErMEHTa, IIApOBOW CIJIOM, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IIAPOBOTO CJI0s1, IAPOBOU CEKTOP
6.6 Boerancnare 00BEMBI M IIIOMIAAM  TIOBEPXHOCTEH TeNm  BpaleHHs,
) TreOMETPUUECKUX TeJl C MPUMEHEHHEM (HopMyJT
OmnepupoBaTh MNOHATHSAMU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
6.7 OIIMCAHHBIN OKOJIO cdepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaLICHUs
6.3 BblUMCIATE  COOTHOLIEHHS MEXAy IUIOIAASIMU TIOBEPXHOCTEH H
) 00bEMamMu OJOOHBIX TeJ
6.9 N3006paxaTh n3yyaemble GUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
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YepTEKHBIX HHCTPYMEHTOB

6.10

BbImonHATE (BBIHOCHBIE) IIIOCKHE YEPTEeXKH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Yy; CTPOUTb CEUEHHUS Tel
BpaIICHUS

6.11

W3Bnekatb, MHTEPNpPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, TPeICTaBICHHYI0 Ha
YEpTEKaAX U PUCYHKAX

6.12

[TpumenaTy reomeTpudeckue (PaxkThl ISl PEIICHUs CTEPEOMETPHUUECKHUX
3a/1a4, MPEIOJaraloliiX HECKOJIbKO IIAaroB PELICHMs, €CJIU YCJIOBHUS
NPUMEHEHUs 3a]]aHbl B IBHON (hopme

6.13

OnepupoBath MNOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINIOSHATE JICHCTBHUS CIIOKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpA HA YHCIO, OOBSCHATh, KAKUMHU CBOWCTBAMU OHHU
o0JIazaroT

6.15

HpI/IMeHHTB IIPpaBUJIO NAapaJUICIICIIUIICAA TP CJIO0KCHHUHN BCKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBbI KOOPAHWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroia Mexay  BEKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M IPOW3BEAECHHE BEKTOpa Ha YMCIO, Yrojl
MEXJly BEKTOpaMH, CKaJIIPHOE TPOM3BEAEHHUE, PACKIIAAbIBATh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOfI CUCTCMC KOOpAHAT

6.19

Pemate mpocredimme TreoMETpUYECKHME 3aJayd  Ha I[PUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METO1a

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIIbCTBO MAaTCMATHYCCKHX OTHOIIICHUU H
HaXO0XIACHUC T'COMCTPUUICCKHUX BCIWYHH I10 o6pa3uaM WK aJIrOpuTMam,
IMTPUMCHS A HU3BCCTHBIC MCTOJBI npu peuIcHUN CTAaHAApPTHBIX
MAaTEMAaTUYCCKUX 3a/Ja4

6.21

[IpumeHaTy mpocTeine MNporpaMMHBIE CpEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOgUTE NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh TONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh
peajbHble CHUTyalldd U TPUMEHSITh HM3YUYCHHBbIC MOHSATUSL B Ipoliecce
MOMCKAa pELICHUS MaTeMaTHYecKd COPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh peajbHbIe CUTYyallMu Ha SI3bIKE T'€OMETPHUHU, MCCIIEOBAThH
MOCTPOCHHBIE MOJENU C HCIOJIb30BAaHHEM I€OMETPHUUYECKUX MOHATUN U
TEOpeM, anmnapara aareOpsbl, peuaTh NPaKTHUYECKUE 3a/1a4d, CBSI3aHHbBIC C
HaX0JIEHUEM T€OMETPUYECKUX BEJINUHH
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ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBeprEMblﬁ 3JIEMEHT COACPKAHUSA

7

['eomeTpust

7.1

OcHOBHbIE MOHATHUSA CcTepeoMeTpuu. Touka, HpsMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHMOMAaTHYECKOM  IIOCTPOGHHUH  CTEPEOMETPHUU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3anMHOe pacnonoxkeHue NOpsAMBIX B IPOCTPAHCTBE:  MEpECEKaroIInecs,
MapajuielbHblE M CKpellMBarommecs npsMble. [lapamienbHOCT NOpPAMBIX U
IJIOCKOCTEN B  MPOCTPAHCTBE: MapajulelibHbIE NpsIMblE B  MPOCTPAHCTBE,
MAPAIJIENBHOCT TPEX MPAMBIX, MAPALIETBHOCTh NPSIMOM M IUIOCKOCTH. YTJbI C
COHANPABJICHHBIMA CTOPOHAMH, YyIOJd MEXAy HpSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEN: NapaljIesIbHbIE INIOCKOCTH, CBOMCTBA NapalIeIbHbIX
mwiockocteil. [Ipocteiiimue mpocTpaHCTBEeHHBbIE (GUTYPHI HA IUIOCKOCTH: TETPas’p,
Ky0, mapayiesenue;], IOCTPOSHHE CeUeHHM

7.3

[lepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHAMKYJISAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBbIE TIapaJUICIbHbIE U NIEPIEHANKYJIIIPHBIE K IUIOCKOCTH, TPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON NMEPIEHAUKYIISIPHON
IUDIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YroJdl MEXIy MpPsSMOM M IIIOCKOCTBIO,
JBYI'PAHHBIM YIrOJI, JIMHEMHBIM yroa JABYrpaHHoro ymia. Ilepnenauxkyisp u
HAKJIOHHBIE. PAaCCTOSIHME OT TOYKM J0 IUIOCKOCTH, PAacCTOSHUE OT MNpSIMOU 10
TUIOCKOCTH, MPOEKIUS (PUTYpHl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEMH:
IpU3HAK  MNEPHNEHAMKYISPHOCTHM  JABYX  Iulockocteil. Teopema o  Tpéx
NIEpIEHIUKYISIPaxX

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIIYKJIbIE W
HEBBIIIYKIIbIE MHOIOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
npuU3Ma, TPAaHU W OCHOBAHHWS NPU3MBI, MpsiMas W HAKJIOHHAS MPHU3MBI, OOKOBas U
II0JIHAsl TOBEPXHOCTH Npu3Msl. llapamienenunen, npsiMOyTroJIbHbBIN NapauICICIUIIE]
u ero cporcrtsa. llupamuaa: n-yroyipHas nupamuaa, TpaHd U1 OCHOBaHUE NMHUPAMU/IBI,
O0KOBast M IOJIHAsl IOBEPXHOCTh MUPAMUbI, IPaBUIbHAS U yCeuEHHasl MUpaMHJA.
OnemeHTHl NOpu3Mbl M nupamuabl. [lpaBuibHBIE MHOTOTPAHHUKH: IIOHSTHE
[IPAaBUJILHOTO MHOIOIPaHHHUKA, IIpaBUIIbHAs IpU3Ma U IpaBUIbHAsg MUPAMUIA,
IpaBWIbHAs TPEYroJibHas NMUpaMuAa U MPaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
O IPAaBWIBHBIX MHOIOIPAaHHHKAX: OKTAdJp, NOAEKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMUBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUM B MMUPAMUJIAX, MapajlieJenueaax, NpaBuibHbIX
MHOTOTPAHHUKAaX

7.6

Borunicnenue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. Ilmomans
OOKOBOH MOBEPXHOCTH UM TOJHONH TIOBEPXHOCTH MNPSAMON MpPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMol npu3Mmsbl. [Inomans 60koBoM
MIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM INHpaMHUAbI, TE€OpeMa O IUIOIIAan
yceu€HHoi nupamuibl. [loHsTre 06 06bEMe. OOBEM NHpaMUIbl, TPU3MbI

7.7

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOUIAIIMU TOBEPXHOCTEH,
00bEMaMu MOTOOHBIX TeI
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11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

6

['eomerpus

6.1

Hunuaapudeckass HOBEPXHOCTh, 00pa3yroIue MUIMHIPUYECKON TTOBEPXHOCTH, OCh
[WJIHHIPUYECKON MOBEPXHOCTH. [IMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCTH,
o0pa3yromias ¥ 0Ch, TUIOMIAIb OOKOBOH U MOJHON OBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yIoIie KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIINHA
KOHM4YeCcKol mnoBepxHOocTH. KoHyc: ocHOBaHWE M BepuIMHA, oOpa3yolas U OcCh,
TUIOIIA b OOKOBOW W TOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromme u
BBICOTAa, OCHOBAHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIAlb OBEPXHOCTH chephl. B3anmuoe
pacrionokeHue cepsl U TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, UIomaib

chepsl

6.4

H306paxenne Ten BpalieHus Ha IocKocTH. Pa3BEpTka nuamHapa u KoHyca

6.5

KomOunammu Tten BpaiieHus ¥ MHOTOTPAaHHHKOB. MHOTOIpaHHUK, OMUCAHHBIN
okoJ10 chepsl, chepa, BMcaHHasi B MHOTOTPAHHHUK, WIH TEJIO0 BPAIICHUS

6.6

[Tonstne 06 o0béMe. OcHOBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Tapajuieenunena u cieacTBus u3 He€. O0bEM UIMHIPA, KOHYCA.
O6béM 1mapa U mIoIa b chepbl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUST  MEXAY  IUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ

6.8

Cevenuss nmuMiaMHApa (MAapajuleIbHO W TMEPHEHIUKYJSIPHO OCH), CEUEHHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEe Yepe3 BEPUIMHY ), CEUCHHUs 11apa

6.9

BeKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBE. CroxeHue W BBIUUTAHUE BCKTOPOB.
YMHOXEHHE BEeKTOpa Ha uucio. Pa3noxeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
NPUMEHEHUEM MTPaBUJI ICUCTBUHN C BEKTOpaMU

6.10

[IpsmoyromnbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreiimne 3amadyn B KOOpAMHATaxXx. Yroil Mexnay Bekropamu. CkaisgpHoe
IIPOU3BE/IEHUE BEKTOPOB. BBIUNCIIEHHME YIVIOB MEXKIY NPSMBIMH U IJIOCKOCTSMHU.
KoopanHaTHO-BEeKTOPHBIM METO/1 IPH PEIICHUU T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHEI'O
OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Brnanenne meromamMu JI0OKa3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3ajad;
yMeHue (opMylnupoBaTh W ONEPUPOBATh MOHATHSMH: OIpENEIICHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, TPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCHIIbHBIE (POPMYIIHMPOBKH; IPUMEHSTH UX; YMEHHE (POPMYyITUPOBATH
00paTHOE W TMPOTHUBOIIOJIOKHOE YTBEPXKIEHHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHBI, HCIOJbB30BATH MCETO/ MaTeMaTHYEeCKOU HHIOYKIWH,
NPOBOIUTH  JIOKAa3aTeJbHBIE PpACCYKIEHHs TPH pEIIeHUH 3a/ad,
OLICHUBATh  JIOTMYECKYH0  IPAaBUIBHOCTb  PACCYKICHUN;  YMEHHE
OTIEPHPOBATH TMOHITUSMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPaIldN HaJ
MHOXCCTBaAMHU, YMCHHUC  HCIIOJIB30BaTh TGOPCTI/IKO-MHO)KCCTBCHHblﬁ
ammapar Ui ONIMCAaHUs PEeATbHBIX TPOIIECCOB U SIBJICHUN U TIPU PEIICHUN
3aJa4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TPEAMETOB; YMEHHE
OTIEpUPOBATH MOHATUSAMH: Tpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBATh TIpadbl pPa3TUUYHBIMU
croco0aMu; MCTOIb30BaTh rpadbl MPY PEIICHUH 3a71a4

VMeHHe onepHpoBaTh MOHATHSIMHU: HATypalbHOE YHCIIO, IEJI0e YHCIIO,
CTETIeHb C IIeNIBIM TI0Ka3aTesIeM, KOPeHb HaTypalbHOM CTENeHH, CTeNEeHb
C palMOHAIbHBIM  TOKa3aTeleM, CTEHNeHb C  JICHCTBUTEIbHBIM
mokaszarejaeM, JorapupM UYMCIa, CHUHYC, KOCHMHYC M  TaHTEHC
NPOU3BOJIFHOTO YHWCIIA, OCTATOK IO MOJXYJIIO, PalMOHAIBHOE YHCIIO,
UppallMOHATPHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  ILEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKK JIEIMMOCTH, HAMMEHBIIWK OOLIM NenuTeNb M HauMEHbIlee
o01ee KpaTHoe, anropuT™ EBKiHIa mpu penieHnn 3aaad; 3HaKOMCTBO C
pPasNIMYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMHM  CYHCICHHS;, YMEHHE
BBITIOJIHATH BBIYHMCIICHUE 3HAYCHUI M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTETeHsIMH M Jlorapupmamu, Mpeodpa3oBaHusi APOOHO-PALMOHATBHBIX
BBIDAKCHUH; YMEHHE OIEpUPOBATh MOHATHAMH: IOCIIEIOBATEIHEHOCTD,
apupMeTHIecKas nporpeccus, reoMeTpuiecKas nporpeccus,
OeckOHEYHO yOBIBaiOmmIasi TEOMETPUYECKas IPOTPECCHs; yMEHHE
3aaBaTh MOCIEAOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE OIepUpOBATh MOHATHSIMHU: KOMIUICKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIC YMCIIA, MOJLYJIb U apTyMEHT KOMITJIEKCHOTO
yucina, (opmMa 3amMcH  KOMIUIEKCHBIX — 4Hcesl  (TeoMeTpudecKas,
TpUrOHOMETpUYecKass U  anreOpandeckas); yMeTb IPOU3BOJHUTH
apupMeTHUeCKHe JeHCTBUS C KOMIUICKCHBIMH YHCIaMH; PUBOIUTH
OpUMEpPbl  HUCTOJNBb30BAaHUS ~ KOMIUIEKCHBIX — YHCEN;,  ONEpPHUpOBATH
MOHATHSAMU: MaTpuua 2X2 u  3X3, onpeaenuTelb  MaTpHIbI,
TeOMETPHUUECKUI CMBICT ONPEIeTUTENs

YMmenue ONCprUpOBaTh IOHATHUAMU. PALUOHAIBHBIC, HPPAIHNOHAILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/ILIGCKI/Ie, TPUT'OHOMCTPUYICCKHUC
YpPaBHCHHUA W  HCPABCHCTBA, HX CHCTCMbI; YMCHHC OICPHUPOBATH
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MOHSTUSAMU: TOXAECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMA YpaBHEHUH M HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C MOMOILIBIO PA3JIMYHBIX MPUEMOB; peIIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBl C TIapaMeTpOM; IPUMEHATH
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMbI JJIsl PEHICHUS MaTeMaTHUYECKHUX
3a]a4 U 3a]a4 U3 pa3IMyHbIX 00JacTell HayKu U peabHOM JKU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKIMSA, YETHOCTH (DyHKIWH,
NEepUOTUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIIUUA, HAUOONbIlIee ¥ HaUMEHbIIee 3HAYCHHS
(GYHKINU HAa TPOMEXYTKE, HenpepbIBHAs (YHKIIMS, aCUMIITOTHI Tpaduka
GyHKIMH, TIepBas U BTOpasi MPOW3BOIHAS (DYHKINH, T€OMETPUIECKUIN 1
¢u3uUecKuil CMBICT TPOU3BOJHOM, IepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpajl; YMEHHE HaXOIUTh aCHMNTOTHI rpaduka (QyHKINH;, yMEHHUE
BBIYUCIIATh  TPOU3BOJHBIE CYMMBI, IPOM3BENEHHs, YacTHOTO U
KOMITO3MIIMH (DYHKIMH, HaXOAUTHh YpaBHEHHE KacaTeIbHOH K rpaduky
(GYHKIMU; yMEHHE HAaXOJUTh IMPOU3BOJAHBIC 3JEMEHTApHBIX (QYHKLUH;
yYMEHHE HCIOJIIb30BaTh MNPOM3BOAHYIO Ui HCCIEIOBaHHUS (DyHKIHH,
HAXOIUTh HAWOOJBIINE M HAUMEHBIIWE 3HAUCHHUs (QYHKUUH; CTPOUTH
rpaKu MHOTOYJICHOB C HCIIOJIb30BAHMEM allapaTa MaTeMaTHYeCKOTO
aHanmu3a; NPUMEHATh TPOU3BOAHYIO JUIsI HAXOXKICHHS HAMIy4IlIero
pelIeHus] B TPHUKJIAJHBIX, B TOM YHUCIE COLUAIBHO-JKOHOMHYECKUX H
busznyecKux 3aJa4ax; HaXOIUTh TUIOMATH U 00BbEMBI (GUTY C TTOMOIIBIO
MHTETpaja; MPUBOAUTH NMPHUMEPbl MAaTEMAaTHYECKOTO MOAEIMPOBAHHS C
noMombio auddepeHnnanbHbIX YpaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Trpaduk QyHKUUH, OOpaTHas
byHKIMsI, KOMTo3uiusd GyHKIWHA, JTUHEWHas (QyHKIHS, KBaJpaTHIHAS
byHKLUS, panoHagbHas byHKIHA, CTETICHHAs GbyHKIHA,
TPUTOHOMETpHUYECKHEe  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢yHKIMM, TOKa3aTedbHas H JiorapudMuueckas (QYHKUUH; yMEHHUE
CTPOUTh TpadUKH H3YYEHHBIX (PYHKIIMH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH A U3yYSHHS POLIECCOB U
3aBUCUMOCTEH, NMPU PEIICHUH 3a/1a4 U3 JPYTHX YYCOHBIX TPEAMETOB U
3aa4 U3 peaqbHON JKU3HU; BBIPaXKaTh (OpMYJIaMHU 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOWMCTBa W rpaduku (QYHKIHNA s
peleHns ypaBHEeHUI, HEPABEHCTB U 3aJa4 C MMapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOW IIJIOCKOCTHM MHOXKECTBA PEIICHUN ypaBHEHHI,
HEPaBEHCTB U MX CHCTEM

YMeHue pemiaTth TEKCTOBBIE 3aJayd Pa3HBIX TUIIOB (B TOM YHCIIE Ha
MPOLEHTHI, JOJIH U YacTH, Ha JBIKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJOTH, 3aJa4i U3 00JacTH yIPaBJICHUS TUYHBIMA U CEMEHHBIMU
¢dbuHaHCaMM); COCTaBIISATh BBIPAXKCHUS, YPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBUIO 3a/layM, HUCCJIEN0BAaTh IIOJYyUYEHHOE pPEIIECHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJAEIUPOBATH
peaibHbIE CUTYyallUd Ha SI3bIKE MaTEMAaTHUKH;, COCTABJISTH BBIPAXKECHUS,
YpaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCIIE0BaTh IOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM ammapara
areOpbl, MHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

VYmenue OIICPHUPOBATH IMOHATHAMU. CPCOAHCC apI/I(l)MeTI/IquKOG, MCauaHa,
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HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUCHepCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO HabOpa, yMEHHE W3BIICKATbH,
UHTEPIIPEeTUPOBaTh MH(GOpPMALMIO, MPEACTaBIEHHYI0 B TalOiuiax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA PeallbHbIX MPOIECCOB U
SBJICHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U TUarpaMm;
HCCICA0BaTh CTATUCTUYCCKUC HNAHHBIC, B TOM YHUCJIC C HNPHUMCHCHUCM
rpaguyeckux METONOB M  DJIEKTPOHHBIX CPEICTB; TIpaduuecku
HUCCJIICO0BATH COBMCCTHBIC Ha6JIIO,[[eHI/I$I C InoMompbrO  Juarpamm
paccerBaHus U JMHEHHOU PErpeccuu

YMeHue onepupoBaTh MOHATHSAMH: CIYyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCHOJIb30BaHUEM TpadUUyecKUX METOJAOB; MPUMEHSITh
(bopMysIBI CIIOKEHHSI U YMHOXXEHHUS BEPOSTHOCTEH, (OpMyIy MHOIHOMN
BeposTHOCTH, hopMyiny bepHynnu, koMOnHAaTOpHBIE (PaKThl U POPMYIIBL;
OLICHUBATh BEPOSTHOCTH peabHBIX COOBITHH; YMEHHE OIEepHpPOBATH
MOHATUAMM: CiIy4ailHass BeNUYMHA, pacIpelielieHue BepOATHOCTEH,
MaTEMaTHUYECKOE OKUIAHHWE, OUCHEPCHUS MU CTAaHIAAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHbBI, (YHKIUU pachlpefesieHuss M IUIOTHOCTH
pPaBHOMEPHOTrO, II0Ka3aTEJbHOTO M HOPMAJbHOIO pacHpelesICHUN;
YMEHHE HCIOJb30BaTh CBOMCTBA M3YyUEHHBIX paclpeieNeHuil ms
peleHus 3ajad; 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIUX YHCE,
METOJIbl BBIOOPOYHBIX HCCJEIOBAaHUI; yMEHHE TPUBOAUTH MPUMEpPHI
MPOSIBIICHUS 3aKOHA OOJBINHMX YHCENT B MPHPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE OIEPUPOBAThH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YHMCIO TEpecTaHOBOK; OMHOM HpioTOHA; ymeHue
MPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCY>KICHUS 711 peLIeHUs 3a1a4;
OLICHUBATH BEPOATHOCTH peanbHBIX COOBITHIA; COCTaBJISITh
BEPOSTHOCTHYIO MOJIETIb 1 HHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT

YMeHne omnepupoBaTh TMOHATHSAMHU: TOYKA, HpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKUH yTOJI,
JBYI'PaHHBIA yroj, TPEXTPAHHBIA YIroJ, CKPEIIMBAOIIUECS MpPSMBIE,
NapajuIeJIbHOCTh U NEPNEHIUKYJISAPHOCTD MPSIMBIX M IIOCKOCTEH, Yroj
MEXIY MNPSMBIMH, YTrOJ MEXIy OPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXAY
MPSIMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSMU; YMEHHUE UCIIOJIb30BaTh MpU
peleHny 3a7ad M3y4YeHHble (DaKThl U TEOPEMBl TUIAHUMETPHUH;, YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTh
MaTEeMaTUYECKUE MOJENHU C IOMOILIBI0 T'€OMETPUUYECKUX MOHATHH U
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMM IPAKTUYECKUE 3a1a41

10

VMeHHe OnepupoBaTh MOHITUSAMHE: IUIOMAAb (GUTYPBI, 00BEM (QUTYDBI,
MHOTI'OI'paHHUK, HpaBI/IHBHbe/’I MHOTI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHUKA,
Ky0, mapajuieiienurnes, Mnpu3Ma, nupamuiaa, (Gpurypa U MOBEPXHOCTb
BpallleHUs, UIUHAP, KOHYC, map, cdepa, miomans chepsl, miomais
MOBEPXHOCTH TMUPAMH/IBI, MPHU3MbI, KOHYyCa, IUIUHIpa, 00BEM KyOa,
MNpAMOYTOJIBHOI'O IapaJuieICuvIicaa, MnmUpaMubl, HIPHU3MbI, HOUJIWHApPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IMJIMHAPA,
napajuleibHble OCH WM OCHOBAHHUIO, CEUCHHME MIapa, IUIOCKOCTb,
Kacaromiascs chepbl, HWIKHAPA, KOHYCa, yYMEHHE CTPOHMTH CEUYCHHE
MHOTOTpaHHHMKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTH
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BpalCHUs, UX CEUYCHHUS], B TOM YHUCJIE C IOMOLIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTEIEHO
dbopMyIMpoOBaTh OMNpeesieHUs] U3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaxX W MpPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTh HMX; yMEHHE NPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJIHUTEIbHBIC
IIOCTPOEHUS

11

YMeHHne omnepupoBaTh TOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuIebHbIA EPEHOC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3zoBaHue Moa00usi, MOM00HBIE (UTYpBI; yMEHHE
pacmo3HaBaTh paBHbIC U MOJ00HBIE (DUTYpPBI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIIb30BaTh T'€OMETPUYECKHE OTHOIICHHUS
IpU PEIICHUH 3a7a4; HAXOJUTh T€OMETPUYECKHE BEIUYHHBI (IJIHHA,
yroj, IUIomanas, 00bEM) TMPH pEelIeHUuH 3a7ad U3 APYruX YdeOHBIX
MPEIMETOB U U3 PEAbHOM JKU3HU, YMEHHE BBIYHCISATH T€OMETPUICCKUE
BENTMYUHBI (JIMHA, YTOJ, IUIOMAab, OOBEM, TUIONIAAbh IOBEPXHOCTH),
UCTIONB3YSl M3Y4YCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: IJIONIA/lb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, MWINHAPA, TUIOMAAb CHEpsI;
00BEM Ky0a, MPSMOYTOJLHOTO Mapasuielenuneia, MIPaMUubl, MPU3MBL,
IWUTMHIPA, KOHyCa, Iapa; YMEHHE HaXOMUTh OTHOIICHHE OOBEMOB
noA00HBIX (uryp

12

YMeHue onepupoBaTh NOHITUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOpP, KOOPJIWHATHl TOUKH, KOOPAMHATHl BEKTOpa, CyMMa BEKTODPOB,
NPOM3BECHUE BEKTOpAa Ha YHCIO, pasjioKEeHHE BEKTopa Mo Oas3ucy,
CKaJIIpHOE TPOU3BENICHUE, BEKTOPHOE TPOU3BEIACHHUE, YTOJN MEXKIY
BEKTOpAaMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO]T
JUISL peUIeHHs] TeOMEeTPUYECKUMX 3ajJad M 3a7ad JpYrux Yy4deOHbIX
IPEIMETOB

13

YMmenue BbIOMpaTh MOAXOAAIIMA METON Ui pPELICHHUS 3a/lauu;
IIOHMMAHHE 3HAYMMOCTM MAaTEMaTHUKM B W3yYCHHU IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJIECHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU
MaTEMaTHYECKOM HAyKU
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Kon
1 Yucna v BBIYMCIECHUS
1.1 Hatypanbsble u nensle uncaa. [Ipu3Haku JeIMMOCTH LETIBIX YUCEI
12 Pamonaneuble uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TNPOLIEHTHI,
OeCKOHEYHbIE TepUOANYECKUE Apo0Ou
13 ApudmeTnueckuii KOpEHb HaTypaJIbHON CTEIICHHU. [HerictBus c
apu(METHYECKUMH KOPHIMHU HATypaJIbHOM CTETeHU
1.4 Crenenp ¢ nenbiM mokazareneM. CTeneHb € palMOHAIBHBIM I1OKA3aTEJIEM.
CBOJiCTBa CTEIICHH
15 CuHyC, KOCHHYC M TaHIT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHbIC U HATYpAJIbHBIC JOTapHUPMBI
JleiicTBuTenbHBIE YUCTA. ApPUPMETHYCCKHE OMNEpalUd C JICHCTBUTCILHBIMH
1.7 yuciaamu. [IpuOnkEHHBIE BBIYMCICHMS, NpPaBUIa OKPYIJICHMS, NPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUI
1.8 [TpeoOpa3oBaHre BBIPAKECHHH
1.9 KoMiuiekcHsle yncna
2 YpaBHEHMsI M HEPABEHCTBA
2.1 [{enble ¥ 1poOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 HppauyroHanbHbIE YpaBHEHMS
2.3 TpUroHOMEeTpUYECKUE YPABHEHHUSI
2.4 [TokazarenbHble U JJorapupMUuecKie ypaBHEHUs
2.5 I{enwie u poOHO-palMOHATBLHBIC HEPABCHCTBA
2.6 WppannoHanbHble HEPABEHCTBA
2.7 ITokazaTenpHbIC U JOorapuMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEPaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.1
0 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.1 . .
1 Martpuia cucTeMbl JIMHENHBIX YpaBHEHUH. OINpeneanTens MaTpULb
3 OyHKIMK U rpaduKu
31 Oynkuus, cnocoOwl 3ananus ¢yHKuu. ['paduk ¢ynknun. Bzaumuo obpaTHbie
¢dbyskuuu. Yétnsie 1 HeuétHble dyHkuuu. [lepuoanyeckre GyHKIMN
Ob6unacTe ompezaeneHUuss U MHOXKECTBO 3HaueHuM O¢yHkuuu. Hymu QyHkumu.
39 [TpoMeXyTKM 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIIHU.
MakcuMymbl 1 MUHMMYMBI QyHKIMH. HaunOosnblliee n HauMeHbllee 3HAUECHHE
(YHKIMHU Ha IPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM W LENbIM TOKa3zareneM. EE cBoiicTBa u

rpaduk. CBoiicTBa U rpaduK KOpHs 7-0U CTEHEHH
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3.4 Tpuronomerpuueckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 ITokazarenbHast U gorapudmuyeckas GyHKIUHN, UX CBOWCTBA U rpaduKu
36 Toukn paspeiBa. AcuMnToTsl rpadukoB QyHkuid. CBoiicTBa (QYHKIMIM,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MTOCJIEA0BATEIbHOCTEH
38 Apudmernueckass U reoMmerpuyeckas mnporpeccur. Dopmyna  CI0XKHBIX
IIPOLIEHTOB
4 Hayana maremaTrdeckoro aHajimsa
4.1 ITpownsBoanas ¢pyukuuu. [Ipon3BoiHbIE 2JIeMEHTAPHBIX DYHKITHI
[IpumeHneHrne TPOM3BOMHONW K HCCIECIOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHue HauOOJBIIEro ¥ HAaMMEHBIIETO 3Ha4YeHUs (QyHKIHH
Ha OTpE3Ke
4.3 ITepBooOpasnas. MaTErpan
5 MHOKeCTBa U JIOTHKA
5.1 MHOeCTBO, onepanuu HaJ MHOXKecTBaMu. [lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMbIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpalICHUs
7.5 KoopanrHaTel U BEKTOPEI
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