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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCJIOBIIEHA NPAKTHUECKONH 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTaTOB OOYyUYEHHsS] TE€OMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUIUINH. PazButre y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHHUU TCOMETPHUUYCCKUX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTUUECKOTO0 MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalIUXCsl, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ pCIIeHUsS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX HeATeIbHOCTH dYenoBeka. OpHEHTalus YelOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU

oOpa3zamMu OO0BEIUHSET pa3Hble BUIBl Y4EOHOW M TPYJOBOW JEATEIHHOCTH,
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ABJIIETCSI OJHUM W3 MPO(PECCMOHATBHO BaXKHBIX KadyecTB, MO3TOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEITEIIbHOCTH IO MHOTUM HApPABICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCUCTBHUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4JaronuXxcst CpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHCHHM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crnenu@uKod TEeOMETPUH U HEOOXOAUMBIE Il JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJIaX BpaILCHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3a/lad Ha TOCTPOCHHS Ha M300paXKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH HECIOXKHBIE JOKa3aTeIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;

2



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTE U 3aKOHOMEpHOCTEeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PElIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENTEHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIIIETCS BKIIOYCHHE B KypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpPENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpefeN€HHbBIM 10 TrojaM oOyuYeHus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4arolIuXcs, paclivpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npocTpancTBo. I[loHATHe 00 aKCMOMAaTHYECKOM IOCTPOSHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. IIpocTeiliine npocTpaHCTBEHHbIE QUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, Teopema O IpsSMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.



CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTH.  DJEMEHThl CHUMMETpPUM B  NHpaMHlax, Hapajliesienunenax,
MPaBUILHBIX MHOTOIPAHHUKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
NOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX TEN.

11 KVIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMOBepxHOCTU. LlunmuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHUME U BEpILMHA, 00pa3yroas
U OCh; IUIOWIAAhr OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KoMOuHnanun Tenm BpalleHHMss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAIlICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEMeE
MPSMOYTOJILHOTO Tapajienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M TPOXOsIIEee uYepe3 BEpIIMHY), CEUCHUs
mapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTon Mexay BekropamMu. CKanspHOE INPOU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIeCTBa, NPENCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMY U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKEHUU B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHUN HAYKHU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM pa3jIMYHbIX BUIAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP



Oynymeld mpodeccmr W peaqu30BBIBATh COOCTBCHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXKU3HHM; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTHYECKHX TMpoOJIeM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAroIel Ccpeanl, IUTAHUPOBAHHS TIOCTYIIKOB U OIEGHKH WX
BO3MOJKHBIX TTOCJICACTBUM 11 OKPY>KAIOIIECH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKHM W MaTeMaTHYeCKOW KyJIbTypoW KaK CpEJACTBOM IIO3HAHUS MHUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaroweo  Mupa;,  npumeHeHue  Jl02U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;



e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJIBL

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnedusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.
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OO0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU UM LIETSIMU OOIIEHUS; SICHO, TOUHO, I'PaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA TTIOUCK
pELICHMs; COIMOCTABIATh CBOU CYXKIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOH popme GpopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
IPEACTAaBIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JESATEIBHOCTH, IUIAHUPOBATh OPTraHU3allMi0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;
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e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3ybTaTOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHAMMU: NTAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEWHBIH Yrojl ABYTPAaHHOIO yIJa; rpaJycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIE/IOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKIEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY

IJIOCKOCTAMM, ABYI'PDAHHBIX YIJIOB.
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Beraucisate 00bEMBI U TUIOMIAAN MTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOararouX HECKOJIbKO MAroB PEIICHHS], €CITH YCIIOBUS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PaCIiO3HABATh MIPOSBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPHUH, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: UWIUHAPUYECKAs TOBEPXHOCTh, OOpPA3yIOIIHE
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3ymolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.
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BbIYUCHIATE COOTHOIIEHHSI MEXAY IUIOLIAASMHU MOBEPXHOCTEH W 00BbEMAMHU
MOJIOOHBIX TEJI.

N300paxkarh u3ydyaemble (QUIYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJ1aIOT.

[IpuMeHSTh NpaBUiIO Napauieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiilliie reoMeTpUuyYecKUe 3a/laud Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajirOpUuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aay.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MpUPOAEC H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh W3YYEHHBIE TOHSATHUSA B MPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'eOMETPUUECKUX TIOHATUHN U TeOpeM, arapara ajareopsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYHMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThbI
1 BBenenue B cTepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHEThe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
I1
3 CPICHATEYTIPHOCTE HPANMBI 1 12 hitps://m.eds00.ru/HBSIB2HC
IUIOCKOCTEH
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHUKH 11 1 https://m.edso0.ru/H4T8T003J
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 IToBTOpEHME: CEUECHMUS, PACCTOSHUSA U YIJIbI 1 https://m.edsoo.ru/Y0B4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME

14



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakruyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Tena BpaieHus 12 https://m.eds00.ru/S522P7H5N
OO6bEMBI TEN 5 https://m.eds00.ru/U2Z5G4Q9N
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 https://m.edsoo.ru/K7Z1X5A7E
IT 6006
OBTOPEHHE, 00 memfe, 7 1 https://m.eds00.ru/T4M8POISF

cucTeMaTHh3alys 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME

15



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N KonuyecTBo yacos

(1)

. Tema ypoxka

/i Yp Beero Kourpoabuble IIpakTHyeckue
padoTshI padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUU: TOUKA, TIPSIMAs,
IUIOCKOCTh, MPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
PHUCYHKaX: NU300paKeHHUsI
TUIOCKOCTEH, apajuieIbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHs: MepeceKaronecs

MJIOCKOCTH, NepeCceKarouecs 1
npsiMasi ¥ MI0CKOCTh

https://m.eds00.ru/S0S2Y902Z

https://m.edsoo.ru/N8VV5J9H6P

[TonsATHs: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAOIINECS 1
psiMasi U IJI0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB

1 https://m.edsoo.ru/N4AW710A5S
Ha PUCYHKaX, Ha MPOEKITMOHHBIX
yepTrexkax
HauanpHabie cBeneHus o kyoe u
MUpaMUJIE, UX PA3BEPTKH U
PAMILIS, % DASBEp 1 https://m.eds00.ru/D3GOUAVET

monenu. CeueHus
MHOTOTPaHHUKOB

17



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

HavansHbie cBeeHus 0 Kyoe u
nupamMujie, uxX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

https://m.edso0.ru/C7R7N3P7Z

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D

TTousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edso0.ru/Y1T1U8Y5S

10

11

12

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B POCTPAHCTBE:

MEPECCKAOIUECA, MaApaIIICIbHBIC

Y CKPEIIMBAIOIIUECS MPSIMBbIE

HapaJ'IJ'ICJIBHOCTB MpsAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE:
napaajaCJIbHbIC ITPSAMBIC B
IMPOCTPAHCTBE; NMapaJICIIbBHOCTD

https://m.edsoo.ru/U9FIN7T3X

https://m.edso0.ru/Q4H1S4S9C

https://m.edsoo.ru/BOHON6RIT

18



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

TPEX MPAMBIX

[TapannensHOCTh MPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D00O
[TapamienbHOCTE IPAMOM U
IJIOCKOCTH
v

14 TR € COHApARICHHEM https://m.edso0.ru/O9F7F7S7L
CTOpPOHaMHU
N

15 O MEALY TIDAMBIMIL B https://m.eds00.ru/M2W6EKAM1C
MIPOCTPAHCTBE
N

16 PO MERAY HIPAMBIMI B https://m.edsoo.ru/U4P7UON8C
IIPOCTPAHCTBE
I1 i:

17 ApAICIBHOCTE TIOCKOCTE https://m.edsoo.ru/W5I1H7V1H
napajuieiabHble INTIOCKOCTH
CaolicTBa napain

18 POHCTE 13 DALIEILHBIX https://m.edsoo.ru/\VV3C9AOLOE
IJIOCKOCTEHN
IIpocreiimre npoCTpaHCTBEHHBIE

19 (GuUryphl Ha TNIOCKOCTHU: TETPadIp, https://m.edsoo.ru/K2B6X6Z6F
KyO, mapasuiesnenumnes

20 IToctpoenune ceueHnit https://m.eds00.ru/C3U4V3I5K

21 [TocTpoenwme ceueHmit https://m.edsoo.ru/\V0J4J9P1L
KonTtponbHas pabora o teme
"H

22 PAMIE H TLTOCKOCTH B https://m.eds00.ru/L418D3P1J
npoctpanctse. [lapannenbHocTh
MPSIMBIX U MIJIOCKOCTEN"
[IeprieHUKYIAPHOCTD NPAMOU U

23 IJIOCKOCTH: IIEPIEHAUKYIISIPHBIE https://m.edso0.ru/G9L6L7U1I

IpsIMbl€ B IPOCTPAHCTBE

19



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I

24

[IpsimMble napaienbHbIe U

NEPNCHAUKYIIAPHBIC K IINIOCKOCTH

https://m.edso00.ru/N20302C3R

25

26

[IpsimMble napaienbHbIe U

NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

[Tpu3Hak neprneHIuKyIspHOCTH
PSIMOM U TIIOCKOCTH

https://m.edsoo.ru/E5E5Z5R4W

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepnesuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/E6R4R202J

28

29

Teopema o npsimoit
NEePIEeHIUKYJISPHON MIII0CKOCTH
Teopema o npsmMoi
NEPIEeHIUKYISIPHON MII0CKOCTH

https://m.eds00.ru/S8U6G904R

https://m.edsoo.ru/L7F8S0I6D

30

Teopema o npsimoit
MEPIECHINKYJISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/0O7L4V3D6U

31

32

33

34

[IepnieHauKyIsp U HAKIOHHBIE!
paccTostHuE OT TOYKHU 10
IJIOCKOCTH, PaCCTOSTHUE OT
MPSMOM JI0 TIIIOCKOCTH

IlepnienquKynsp U HAKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[IeprieHquKyIsAp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[leprienaAuKynAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10

https://m.edsoo.ru/R7P7D2B2Z

https://m.edsoo.ru/V701R9G6M

https://m.eds00.ru/S0Q9Z5D9X

https://m.eds00.ru/S6G8J9U00
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https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

35

36

VYribl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U INIOCKOCTBIO
JByrpaHHbI{ yroJ, TMHEHHBIN
YTOJ1 IBYTPaHHOTO YyIJia

https://m.edsoo.ru/Z4J2E9W3F

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJl ABYTPaHHOIO yria

https://m.edsoo.ru/A3Y2P8PIR

38

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/Z1L1L4W00

39

40

41

[TepnieHIUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
IlepnieHAUKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa o Tpéx
NEPIEHIUKYIIpax

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/P0Q7H2S4U

https://m.edso0.ru/Y8YOR3X7G

42

Teopema o Tpéx
NepHeHANKYIISpax

https://m.edsoo.ru/F8W6G114K

43

44

Teopema o Tpéx
NEePIEeHIUKYIIpax

KonTponbHas pabora no Temam
"TleprnieHAIUKYJISPHOCTD MPSIMBIX U

https://m.edsoo.ru/E7TW7R1INSK

https://m.edsoo.ru/X5U3G6K5F
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https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F

miockocteil" u "Yriasl MexIy
NPSAMBIMH U TIJIOCKOCTSAMU"

45

IToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIYKJIbIE MHOTOTPaHHUKU;
pa3BEpTKa MHOTOI'paHHHKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronpHas npusma;
TpaHd U OCHOBAHMS IPU3MBEI,
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U NOJIHAS! IOBEPXHOCTh
HPU3MBbI

https://m.edsoo.ru/B5V5V7J1]

47

48

[Tapamenenunen,
IIPSIMOYTOJIBHBIN ITapaJUICIICIIUIIE]
Y €ro CBOMCTBA

[Tupamupa: N-yroypHas
IIMPAaMHJIa, TPAHU U OCHOBAHUE
NUpaMu/JIbl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHASA U yCeUEHHAS
nupamuia

https://m.edso0.ru/O1Y5N7C5G

https://m.edsoo.ru/EOP3T7B8Q

49

IIpaBuUIBHBIE MHOTOTPAHHUKMU:
IMOHATHUEC ITPABUIIBHOT'O
MHOI'OI'paHHHUKA; ITPpaBUJIbHAA
npu3sMa 1 npaBuJibHasA IUPaMHuaa,
NpaBUJIbHAS TPEYrOJbHAs
HpaMuza U MPaBUITbHBINA
TeTpadap; Kyo

https://m.edsoo.ru/P5D7S5W2N
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https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N

50

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p,
JOJIEKa’Ip U UKOCAIP.

https://m.eds00.ru/Q1D7D1T8B

o1

CumMeTpHs B IPOCTPAHCTBE:
CUMMCTPUA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMPAMHJIAX,
napauenenunenax, NpaBUIbHbIX
MHOI'OI'paHHHKaX

https://m.edsoo.ru/H6H3K8Y 2V

52

Briuncnenune 3i1eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMaroHalu, yIiibl

https://m.edsoo.ru/\V6G2M2X5J]

53

[Tnomans GOKOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
MPU3MBI, IUIOIIA/ (b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU
IIPSAMOM TIPU3MBI

https://m.edso0.ru/Q7L2K9F3R

54

[Tnomane 60KOBOI MOBEPXHOCTH
Y ITIOBEPXHOCTHU IIPaBUIIbHOMN
MTUPAMH/IBI, TEOpEMa O TUTOIIAIN
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
TUPaAMUJIBI

https://m.edsoo.ru/Y9D4A9IMOX

55

56

KonTponbhas pabota no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

https://m.eds00.ru/S1S1U3I3Y

https://m.edso0.ru/S8H2N6170

57
58

O06bEM UupamMu/Ibl

O0BEM TUpaMHUTBI

https://m.edsoo.ru/V8Q5A2P2L

https://m.edsoo.ru/Y1Z6B618C

59

O06bEM upamMuIbl

R

https://m.edsoo.ru/R6W0OV8I3N
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https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N

60

O06BEM nupamMuIb1

https://m.edso0.ru/J1V612C7TM

61
62

O0BEM TIPU3MBI

O06BEM pu3MBbI

https://m.edsoo.ru/Z0E6G9A8Q

https://m.edso0.ru/T6P703L5M

63

64

O06BEM pu3MBbI

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPAaHHUKOB"

R

https://m.edsoo.ru/M5G4J509U

https://m.edso0.ru/GOPOS7M6B

65

[ToBTopenue, 0600mIEHNE
cHUCTeMaTU3alus 3HaHU.
IToctpoenue ceuenuii B
MHOT'OI'PAHHUKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTopenue, 0600IEHNE
cUCTeMaTu3alus 3HaHUH.

Brluncnenue paccTossHAN: MEXIY

ABYMSA TOYKaMH, OT TOYKHU OO

HpHMOﬁ, OT TOYKH OO IIIIOCKOCTH,

MCKAY CKPCUIMBAOIIUMHACA
MMpAMbIMHA

https://m.eds00.ru/M6T9Q1G7C

67

68

Wrorosas koHTposibHas paboTa

[ToBTOpenue, o6o0IIeHNE
cUCTEMaTU3alus 3HaHUM.
Brrunciienue yrioB: Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMU,
MEXIY MPSIMOM U IUNIOCKOCTBIO,

JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY

IIJIOCKOCTAMU

https://m.eds00.ru/O6W904C4F

https://m.edso00.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHTp, pajanyc,
JMaMeTp; TUTOIIAb TOBEPXHOCTH
cepsr

B3aumMHoe pacrionoxeHue
cdephl U TIOCKOCTH;
KacaTeJbHast INIOCKOCTh K cdepe;
ioniaab chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

[unusapudeckast TOBEPXHOCTb,
o0pa3yromiue UIHHIPHIECKON
MOBEPXHOCTH, OCh

HUAJIUHAPUYECKON TOBEPXHOCTH

https://m.edsoo.ru/Y752X9Y1D

https://m.edsoo.ru/Y1L6L3Q9W

https://m.edsoo.ru/F9Z1J5V2M

https://m.edsoo.ru/T4X8R6S5P

Hunuaap: ocHoBaHUS U G0KOBast
MOBEPXHOCTh, 00pasyromas u
0Cb; IIJIOIaab OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/T310T9EOD

N3o0pakenue mumHIpa Ha
mockocth. Pazéprka
mrHIpa. CedeHus MITHHApPa
(TTOCKOCTHI0, TTApaJIeTEHOM
WM TIePIICHIUKYISIPHON OCH
UUAJTUHIPA)

25

https://m.edso0.ru/S3W1M1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

Konnueckast nOBEpXHOCTB,
o0pasyronye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKON IIOBEPXHOCTU

https://m.edso0.ru/P5F6Z919X

Konyc: ocHOBaHue U BepIMHa,
00pa3yromas 1 OCh; IJIOMIA b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

https://m.edso0.ru/R8Z5E7C2T

10

VY ceu€HHbII KOHYC: 00pa3yronme
U BbICOTA, OCHOBAaHUA U OoKkoBas
IIOBEPXHOCTH

N3006paxeHne KoHyca Ha
mIockoctu. Pa3Béprka konyca.
Ceuenus koHyca (IJI0OCKOCTHIO,
rapasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/N5D8T8T4J

https://m.edsoo.ru/14D8U2M2W

11

12

13

KOM6I/IHaL[I/I$I TCJI BpallICHUS U
MHOI'OIrpaHHUKOB

MHororpaHHuK, ONMCaHHbIN
oko1o cepsr; chepa, BucaHHAS
B MHOTOTPaHHHK HIIU B TEIO
BpaleHus

ITousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TET

https://m.edsoo.ru/O4E3T6W0OD

https://m.edsoo.ru/J1K5F8C2A

https://m.eds00.ru/Q0W5V2D4Y

14
15

O0BEM IUIMHIpa, KOHYCa

O06BEéM mapa u miomaas cheps

https://m.edso0.ru/N4K3R2H3lI

https://m.edso0.ru/N4Z000K3V

16

[TogoOHEBIE TENa B MPOCTPAHCTBE.
CooTHoIIeHUS MEXTY

https://m.edso0.ru/H3R3M2N9R

26



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
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IJIOIIAIIMU IIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

17

18

19

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OObeMbI

"

TCI

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnokeHne U BEIYUTaHHE
BCKTOpPOB

https://m.edsoo.ru/lI71710K5Z

https://m.edsoo.ru/X9K2X0Q4E

https://m.edso0.ru/Z3S9D1F7W

20

21

22

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno napasmienenumnena

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUN
C BEKTOpaMu

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z5D5Z4K

https://m.edso00.ru/Z0J2C1G2L

23

KoopnnHaTHO-BEKTOPHBINA METOT
MIPY PEIIEHUH T€OMETPUUECKUX
3a7a4

https://m.edso0.ru/N9Q4H2D20

24

[IpssmoyronbHas cucrema
KOOPJIMHAT B IPOCTPAHCTBE.
KoopanHats! BekTopa.
[Ipocrelimue 3ana4uu B
KOOpAMHATaxX

https://m.edsoo.ru/R2L4B1S40

25

26

Yron Mmexay BEKTOpaMH.
CkanspHoe Mpou3BeIeHNE
BEKTOPOB

Brruncienue YIJIOB MCKAY

https://m.eds00.ru/Q7R3Q6D9T

https://m.edso0.ru/N611F1V3X
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https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
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MMPAMBIMU U IINIOCKOCTSAMU

27

28

29

30

KonrtponbHas pabora no reme
"BeKTOpbl M1 KOOPAUHATHI B
npocTpaHcTse”

[ToBTOpEeHME, 0000IICHUE U
cUCcTeMaTH3aIlHs 3HaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOpPEMBI Kypca IITaHUMETPUN

[ToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca IUIAHUMETPUHU

[ToBTOpEHME, 0000IICHUE 1
cucTeMAaTHu3alusa 3HaHUH. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pelieHus

https://m.edsoo.ru/D2J7V7F7W

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo.ru/O8W1N3W5H

https://m.edsoo.ru/H2H5NOR0OQ

31

[ToBTOpenue, o6obIIEHNE 1
cUCTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPHUH U METOJIbI UX
peleHus

https://m.edso0.ru/NOT3S8F4A

32

[ToBTOpenue, o6odIIEHNE 1
CUCTEMaTU3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpPEMBI Kypca CTEpEOMETpUH

https://m.edsoo.ru/A8C3N2J5C

33

34

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
cUCTEeMaTH3aIlHs 3HAHUH

28

https://m.edsoo.ru/Y0X8R0F9J

https://m.edso0.ru/T6 X6E5K7I
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https://m.edsoo.ru/E7B6D4D6U
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https://m.edsoo.ru/T6X6E5K7I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPSAMasi, INIOCKOCTb
25 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: HapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccudunupoBaTh B3aMMHOE pacrloiOKeHUE MPsIMbIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yrojl, TPaHU JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBINYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
28 Kiaccupukauuy  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHMKH, TIpSMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTIeTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEIOB
11 Ctpouth ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYP:
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BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOMABI IIpU
peliCeHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha  BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHNBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPUHU (le"ypr

W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3ajad, MPeaNoaraloliuX HECKOJIBKO IIaroB PEIIeHHs, €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIMTE MpHUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HH, paCIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIe
CUTyallud M MPHUMEHATh HU3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH chopMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEalbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara airedpsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHbIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKOW TMOBEPXHOCTH, MHIMHIP, KOHHYECKAs IOBEPXHOCTb,
' oOpa3ylole  KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiioKeHUe cephl U MTOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHUEM (HopMyI
OmnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCaHHBIH B chepy H
6.7 OIMCAaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHUK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASIMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxaTh n3ydaemble (QUTYpHI OT PYKHM M C TIPUMEHEHHUEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbIonHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKW W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBbIBaTE HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, IPEACTAaBICHHYIO Ha
YepTekax U pUCYHKAx
[IpumeHsaTh TeoMeTprueckre (BakThl U PEIICHUsT CTEPEOMETPUIECKUX
6.12

3aaa4, HOpCArojararonmmx HECKOJIBKO IIaroB pemicHUus, €CJIU YCIOBUA

MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
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6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

6.16

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxoauTh cyMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpA Ha YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

Pemars HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METO1a

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrpaAMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH TMONydyeHHbIE 3HAHMA HA TNPAKTUKE: aHAJTU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM I€OMETPUUYECKUX IOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKHe 3aJaul, CBSI3aHHBIE C

HaXO0XXJACHUCM I'€COMCTPHUICCKUX BCINYINH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3auMHOe pacnosnioxkeHue OpsAMBIX B IPOCTPAHCTBE:  I€PECEKaOIIHECs,
napajuleJbHble M  CKpelmuBamolmuecs mpsaMble. llapamnensHOCTh NpSMBIX |
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
MApAJUIEIIBHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IIPSAMON U IUIOCKOCTH. YTIUIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCT MIIOCKOCTEN: MapajuleIbHbIE IUIOCKOCTH, CBOMCTBA MapaUIeIbHBIX
iockocteil. Ilpocreiiine npocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, NoCTPOCHUEe CeUeHN!

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MAPAIIJICIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 0
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEPHEHANKYIIApax

7.4

IloHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBl MHOIOIPDAHHMKA, BBIIMYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYToJIbHBIN MTapauIeIICITNAIIE T
u ero csorcraa. [Iupamuzaa: N-yrojgsHas nupamuia, rpaHd U1 OCHOBAaHUE ITUPAMU/IBI,

OOKOBas M MOJIHAA MMOBEPXHOCTh MHUPaMHUABI, MMpaBUJIbHAA U yceqéHHaﬂ nrupamMujaa.
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OneMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpalrap, kyo. Ilpencrasienue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

7.5

Cummerpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NIUPAMMJIAX, NApaUICICIUIIEaX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

7.6

BbluniciieHne 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH W IOJHONH IIOBEPXHOCTH TNPSMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIoIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKONW TmoBepxHOCTH. [luiuHIp: OCHOBaHWS W OOKOBasi MOBEPXHOCTb,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW TMoBepxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromias U OcCh,

MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AMaMeTp, IIOIAaAb TOBEpXHOCTH ceprl. Bzanmuoe
pacnosnoxeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoIaib
cdepbl

N300pakeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KoMOuHammu Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonsitue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO TMapajienenumnena M ciuenctsus u3 He€. OObEM UMIMHIpA,
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KoHyca. O0BEM 1mapa u miomanb chepsl

HOI[O6HBI€ TCJ1a B IIPOCTPAHCTBE. CooTHONICHUS MCKIY iomaiasaMu

o1 MMOBEPXHOCTEH, 00hEMAMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUCHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTopa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU
[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATaX. YToJl Mexay BekTopamu. CkansipHOoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M ILIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKUX 3a/1a4
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKAECHHUA IpPU PEIICHUH  3aj]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHKS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUAMH: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYNI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
paloHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa rnpu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CUCTEMAMM  CUHUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,
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apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBaOIIas TI'eOMETpUYECKas MpOrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBaTh TIOHATUAMH: KOMILJIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMBI C IIAPaMCTPOM; HPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TEOMETPUUECKUN U
buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro

aHajii3a, MNOPHUMCHATb IPOU3BOJHYIO [JI1 HaXO0XICHHA HAWITYUIICTO
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pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U
($U3MYECKUX 3a7a4ax; HAXOAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; IPUBOJAUTH MPUMEPHl MATEMATHYECKOIO MOJIECTUPOBAHUS C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
byHKIMSA, KOMIO3UIMS (YHKUMH, JUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTH TpapUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS NIPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHts] ypaBHEHM, HEPaBeHCTB U 3a/1a4 ¢ apamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
HCCJIEN0BATh IIOCTPOEHHBIE MOJCINA C HCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIEHHYI0O B TaliMIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCIIE0BAaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM

rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
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ucciacaoBarb COBMCECTHBIC H8.6JHOI[€HI/I$I C I[IOMOHIbIO  JUarpaMm

paccerBaHMs U JIMHEUHOU perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; NPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyin, koMOMHATOpHBIC GaKTHl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTeMaTUYeCKoe OXHUJAaHWE, TUCIIEPCUST U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYHMHBI, (YHKUHUM pacmpeleieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO  PpaCIpeeIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jyis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE TMPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMmeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS TS pEeLICHHS 3a7aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroul,
JIBYTPaHHBIA yroJl, TPEXI'PAHHBIM Yroj, CKPEUIMBAIOUIUECS IPSMBIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
pelleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH HU
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a7aUn

YMeHue onepupoBaTh MOHATUSIMM: IUIOWAAL (UTYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,

KyO, mapajuienenumnen, Nnpu3Ma, OUpaMuia, (urypa U HOBEPXHOCTH
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BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepsl, IIomanb
HOBEPXHOCTU MHMPaMMJIbl, MPU3MBI, KOHYycCa, LWINHApa, 00BEM KyoOa,
IIPSAMOYTOJIBHOTO Napajlleenuneaa, nUpamMuabl, MPU3MbL, LWIAHIPA,
KOHycCa, Il1apa, pa3BEPTKa MOBEPXHOCTU, CCUEHUS KOHYCa W LWIMHIPA,
NapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE 111apa, IUIOCKOCTH,
Kacaromascss cdepsl, LMIMHIPA, KOHYCA; yYMEHHUE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMyIMpOBaTh ONpPEEIICHUS] U3Yy4aeMbIX (UTyp, BBIABUIaTh FMIIOTE3bI
0 CBOMCTBaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
olnpoBepraTb HUX; YMEHHME MPOBOAUTH Kiaccudukauuo ¢uryp mo
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJIOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
IpH PEIICHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (JTHHA,
yroi, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATBHOHN JKH3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4deHHBIC (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJIBHOTO Mapaijiesienumeaa, MUPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB

MOJI0O0HBIX QUryp

12

VYmMmenue ONCpHUpOBAThH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIUHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHUE BEKTOpa 1o Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHE HCIIOJb30BaTh BeKTOpHBIﬁ n KOOp)II/IHaTHBIfI METOL
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOUMpaTh MOIXOMSAIIMN METOX Ui pElIeHHUs 3a/lauu;
IIOHVMMAHHAE 3HAYMMOCTHM MAaTEMaTHUKM B W3YYCHHHM IPUPOJHBIX U
OOIIECTBEHHBIX MPOLECCOB M  SIBICHUH; YMEHHE paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yucel

19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH creneHH. JeHcTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTENEHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI

HevictButenbHple  4ucia. ApupMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYMCIIECHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yabpTaTa BEIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapu(PMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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2.11

Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OTNpenennTenb MaTpHULbl

3 OyHKIUHT U TpapUKU
31 Oynkuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiuu. BzaumHo oOpaTHbIE
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHUM QyHkuuu. Hymum ¢yskunumm.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbiiee M HauMmeHblllee 3HA4YEHUE
(GyHKINU Ha TPOMEKYTKE
23 Crenennass (yHKIMS C HAaTypaJbHBIM W IIeNbIM Toka3arteneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CoiicTBa  (yHKUIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEHN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0KHBIX POLIEHTOB
4 Hauana matemaTnyeckoro aHainusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€eMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEIOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
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7.3

MHororpanHuKu

7.4

Tena 1 MOBEPXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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