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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHus, TaK Kak 00ecleYuBaeT BOZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W NPEIMETOB T'yMAHMTAPHOIO IMKJIA.
[TockonpKky  JOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yUYEHUU
00yYaronMMucss TOHATUIHHBIX OCHOB F€OMETPUHU, MIPHU JI0KA3ATEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHUH T€OMETPUUYECKUX
3a1a4, YMEHHE BBIABUIaTb M ONPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PEUICHUM 3a]lad €CTECTBEHHO-HAayYHOTO LIMKJIA, B YACTHOCTHU
bu3nuecKux 3aaay.

[lens ocBoeHUs mporpaMMel yueOHoro kypca «I'eomerpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHUE HHIMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaroluxcs MOpu
U3YYEHUU TE€OMETPUM uepe3 O00ECHeUYeHHE BO3MOXKHOCTU NPUOOPETEHUS U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHUM U JeWCTBUH,
cnenuUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIsl YCIEIHOTI0 Ipo(hecCHOHaIbHOTO
o0Opa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuopureTHpIMM 33JayaMu Kypca TE€OMETPHUH Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSIOIIMMH U YCUIMBAIOIIHUMH Kypc 0a30BOT0 YPOBHS, SBIISFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYpPHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHUIINX MAaT€MAaTHUYECKHX MOJENSAX, IO3BOJSIOIIMX OINMCHIBATH W U3y4daTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHHEe ~ yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATHUSMHU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dopMyn M yMeHHE MX MPHUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTAaHJIapPTHbIE CTIOCOOBI PEIICHNUs 3a/1a4;

dbopMHpoBaHrE YMEHHS paclio3HaBaTh HA YepTekKax, MOACNISIX U B pealbHOM
MUpE MHOTOIPAHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJIEIN;

¢opMupoBaHHE TMOHWMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTeMaTUYeCKUX TEOpHi, (popMHUpOBaHME MOHMMAHUS POJIM AKCUOMATUKH TPHU
IPOBEJCHUM PACCYXACHUN;

dbopMHpOBaHWE yMEHUS BIAAETh METOJAaMHU JOKAa3aTeIbCTB U aJIrOPUTMOB
pELICHHs, YMEHHUSI UX HPUMEHSTh, MPOBOJUTH JI0KA3ATEJIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMupoBaHHE NpPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBAaHWY MAaTEMaTUYECKUX YTBEPXKIICHUN U POJIM aKCMOMATHKH B MPOBEJCHUHU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroIIMXCs, M03HAaBATeIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUM, KPUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (HYHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHUSl PAclo3HaBaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANbHBIX CUTyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIETEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHwus», «BeKTopsl M  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpPKATENbHBIM JIMHUSIM Y4EOHOro Kypca, a
dbopMHpOBaHHE JIOTMUECKMX YMEHHMH  pacmpenensieTcss He  TOJbKO 1O
COJIepKaTeNIbHBIM JIMHUSIM, HO U 10 rojgaM oOyuenus. Coaepkanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOil paboueit
IpOrpaMMbl, paclpele’aEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCaM OO0y4YaroIrecs
oOpamiaJiich  HEOJHOKPAaTHO. JTO  TO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJTI0/IeHEM TPUHIIMITA TPEEMCTBEHHOCTH, @ HOBbIC 3HAHMSI BKJIIOYATh B OOMIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCs, PACIIUPSS U YIIIyOJIsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb  ycnmoBus s guddepeHuuanuu  00ydeHHS, TMOCTPOCHHUS
WHIAUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMM, OO€CHeuuTh YIiyOJEHHOE
U3YYEHUE T€OMETPHUH KaK COCTaBJsIoIIEH yueOHoro npeamera «MaTemaTukay;

NOJATOTOBUTH OOYYaIOIIMXCA K MPOAODKEHUI0 H3YYEHUST MAaTE€MaTHKH C
yaéToM BBIOOpa Oymymield mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXITY
o01uM 1 mpoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COJEPXXAHME OBYUYEHUA
10 KIIACC

IIpsiMble M VIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, nmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOECHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnonoxeHue IMpsMBIX B IPOCTPAHCTBE: II€peceKaroluecs,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh TPAMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MapaJUICIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1iockoctd. IlapamienbHoe M LEHTpabHOE MPOEKTHUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpoeKTHpoBaHUs. M300paxeHue
buryp B mapajielbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapayeapHOCTh INIOCKOCTEN: MapaJlIeIbHbIE
IJIOCKOCTH, CBOWCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlp, Napaulelenumnen,
IIOCTPOCHUE CEYCHUU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MPSIMBIE MMAPAJUIENbHBIE W IEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIEHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT  HOpsAMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM:  TNPHU3HAK  NEPHNEHIUMKYJSAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX MePHEHAUKYISPax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYIPAHHOIO yria. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoliCTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBONCTBA IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Bunasl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, npsMas U HaKJIOHHasi PU3Mbl, OOKOBAsi U IMOJIHAs IOBEPXHOCTb MPU3MBI.
[Tapamnenenunen, OPAMOYTOJIBHBIM — IMMApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiiiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema OJilnepa.
ITpoctpancTBeHHass Teopema Ilugaropa. Ilupammpa: n-yrosnpHas mnupamuna,
npaBuwibHas W yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TIpaHel
NpaBWIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpAaHHUKH: IpPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IMpPaMHUJA, IPaBUIbHAA TPEYroJIbHAs IHPaMHUAA W IPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKadAp U UKOCAdP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalid, YIJIbL
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH HPSIMOU MPHU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH MPABUIBHOW MHpPaMUJIbI,
TEOpeMa O IUIOLIAAN YCEUEHHOU TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMeETpusi B MPaBUJIBHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajuiejIeunea, CUMMETPUsS IPAaBWIbHBIX IMPU3M, CUMMETpUsA IIPaBUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKECHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHCIIO.
IToHsaTHE KOMIUIaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamtenenunena. Teopema O pas3loOKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAaHapHBIM  BeKTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN Mexay BekTtopamu. CKamspHOE IpPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsTHS: TWIMHAPWYCCKAsh IMOBEPXHOCTh, KOHWYECKas IOBEPXHOCTH,
chepuueckas TIOBEPXHOCTh, OOpasyroiue MoBepxHocTeld. Tema BpamieHus:
IWIMHAP, KOHYC, YCCUu€HHBIA KOHYC, cdepa, map. B3aumHOE pacnojoxeHue
chepbl M IUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpusi cepbl U
mrapa.

O6béM. OcHOBHBIE CBOiicTBAa O00BEMOB Tein. Teopema 00 00bEME
NpSIMOYTOJIBHOTO Tapayvienenunena u ciueactBuss u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPHU3MBI, IWIMHIpPA, TUPaMHIbl ¥ KoHyca. O0BEM IIapa U MIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpamieHUss W MHOrOTpaHHWKOB. I[Ipw3ma, BmmcaHHas B
IWIMHIpP, OINWCaHHAas OKojJo IpumHApa. llepecedenne cdepsl w mmapa c
wiockocThio. Kacanme mapa u chepsl TiockocThio. [loHSTHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPaHHUK WM TeEJO
BpaLICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYCA, IJIONMaab chepbl U e€ 4JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHME OOBEMOB, IUIONIAACH MMOBEPXHOCTEH
nono0HeIXx Quryp. IlpeoOpazoBanune mogodusi, romoreTus. PemieHue 3amau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUs: CEUEHUS LIIMHAPA
(mapaJieIbHO MW MEPIEHAMKYISIPHO OCH), CEUCHHS KOHyca (mapaljieiabHble
OCHOBAHMIO M MIPOXOJSIINE Yepe3 BEPIIMHY), CEYEHUs 11apa, METOAbl IOCTPOCHUS
CEYEHMIl: METOJ CJIEJ0B, METOJl BHYTPEHHErO0 IPOEKTUPOBAHHUS, METOJ MEPEHOCa
CEKYILEeH IIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHctBe. Omnepauuu HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXEHHA. [IpsamoyronbHas
cucTeMa KoopAMHaT B npocTtpaHcTse. KoopaunaTel Bektopa. Pasznoxxenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TMpPHU PEIICHHUH TIE€OMETPUUYECKHUX
3a/1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBuxenuss npoctpaHcTBa. OtoOpakeHus. J[BUXKeHUsT U paBEHCTBO (UTYP.
OOmue cBoicTBa JABWXKEHUWNW. BuIbl ABWKEHUN: MapauiebHBIA TEpeHoC,
LHEHTpaJbHass CHUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nmonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aHMOJICMICTBOBATh C COUMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C HX
GYyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCHMCKONW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IMOBEAECHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEJIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHHUH, pacCyKICHHUIN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (370pOBOE MHTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN JESITENBHOCTHIO;

6) TpynoBoe BocnuTaHHuE:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun W pean30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HAa TMPOTSHKEHWH BCEW JKHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHIO B PEIICHUHU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HAMpaBIIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COIMATIbHO-AKOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHONU M COLUATIbHOU
Cpelnbl, 0CO3HaHUE TJIO0ATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUEHTAITIS
HAa TMPUMEHEHHE MaTeMaTUYeCKHX 3HAaHMM JUIsl pelieHus 3a7ad B 00JacTu
OKpYy>Karollled cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJISl OKPY>KaIOIEe Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTeMaTU4YeCKOM HayKHh Kak c]epbl uYeloBEYeCKOW JesTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW Kak CpEeACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO U HCCIEAOBATENbCKYIO JEeATEIbHOCTh
WHJMBUAYaJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble ornueckue aAecTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUSAMH, (POopMyITUpOBaATH
OTpEe/ICJICHHs TIOHSITUM, YCTAaHABIMBAThH CYILIECTBEHHBIN MPU3HAK Kilaccu(puKaIuy,
OCHOBaHUSI JiJ1s1 000OIIEHHS U CPABHEHMUSI, KpUTEPUU MTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, CIMHIUYHbIC, YACTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoJiee MOAXOAAIIUA €  y4€ToM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble nccienoBare/bCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIECOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTr0 00bEKTa, SBICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
MPOBEAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BHIBOJOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI PEUICHUS 3aa4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYpHUpOBaTh WH(OpMAIIHIO, MPEJACTABIATh €€ B Pa3IUUYHBIX (Qopmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uHdopmanuu o CaMOCTOSITETIbHO
chopMyITMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEpPCAJbHbIE YYeOHbIe 1elCTBUSA

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOAY PELICHHUs 3a/layu,
KOMMEHTHPOBATh MOJYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, peliaeMo 3a7auyu, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha TIOUCK
pEUIEHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
Jajaora, OOHapyXKUBAaTh PA3IWYUe W CXOJCTBO MO3WIIHNHA, B KOPPEKTHOW (opme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIeIOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ay IUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHOM  pediiekcMd Kak  OCO3HAHUA
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perIeHHs
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JOCTUKEHUS WIM HEJOCTUKEHHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mNpU pelleHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
JEATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYX AaTh MPOLECC U pe3yiabTar padoTHI,
000011aTh MHEHHUST HECKOIBKHUX JIIOACH;

y4acTBOBaTh B TPynmnoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMB» U HHBIC), BBHINIOJHATH CBOK 4YacTh pabOThHl U
KOOPJAWHUPOBATh CBOM JACHUCTBUA C JPYTMMH 4YJIE€HAMU KOMAaH/bI, OLICHWBAaTh
KauyeCcTBO CBOETO BKJaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICHCTBUS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUM TIPU
pelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCyKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUH
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXIY NOPSIMONl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYToJIbHBIN Mapaienaenunen, Kyo);

e KJaccuuIUpoBaTh  MHOTOTPAHHHMKH,  BbIOMpas  OCHOBaHHMS IS
KJ1acCu(UKAIUY;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOTPAHHUKOB IIJIOCKOCTBIO;

e BBINIOJHSTH napajjiebHoe, [EHTPAIbHOE U OpPTOTOHAIBHOE
MIPOCKTUPOBAaHKUE (PUTYP HA IIIOCKOCTh, BBINOJHATH M300pakeHusi Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISATH  IUIOMIAAM  IOBEPXHOCTEH  MHOTOIPaHHUKOB  (MpH3Ma,
MMpaMuJia), TCOMETPUUYECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

e CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OIEPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPAMH;

e pelmarh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKHX OTHOLICHUN H
HaxXO0XXJICHUE TCOMETPUUYECKUX BEIUYHH, MPUMEHSISI HU3BECTHBIE METOJbI
MIPU PEIICHUN MaTeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJICKaTh, MPeOOpPa3OBBIBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH I[OJYYECHHbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh M
aHAJM3UPOBATh PEalbHbIC CUTYyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mporiecce IMOMCKa pelieHus MaTeMaThudecku  cpopMyaupoBaHHOU
npoOJsieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHU,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aireOpbl, peniarh MPaKTUYECKHUE 3aJ1ayH,
CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUUHH;

e UMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca o0y4aronuiicss HAy4IuTCs:



CBOOO/IHO OINEPUPOBATh TMOHATUSAMH, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYEeHHUS;

OIEpUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPALIECHUS: [IWIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYUESHHS TEJl BPAIlCHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TE€J BpalllCHMS,
00BEMBI U TUIOIIAIN MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpaIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cepy H
OMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYHCIIATh COOTHOIICHUS MEXKY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEIN;

n300paxarh u3ydaeMble (UTYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHMUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpMaLMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peliaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
LIEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PELICHNH;
CcBOOO/IHO ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMU C JBU)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHU;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAaHHUKOB W TEJI BpalICHUs MpH
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MOI00Us;
CTPOUTBH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlCHMS: CEYEHUS LUJIUHIPA
(mapasienbHO U MEePIEeHIUKYIISIPHO OCH), CEYeHHs KOHyca (mapaljiesibHbIe
OCHOBAHMIO U MPOXOISALIME YepPE3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHU: METOJ CJIE0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH INIOCKOCTH;



NIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAIIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYaLlUU, IPUMEHSITh N3YUYCHHbBIC
MOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE€ CHUTYyallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemarh M[PAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBiIeHUss 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbIx B
POCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKYISPHOCTD NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

VYTl B paccTosiHUA
MHororpaHHuku
BexTopsl B mpocTpaHcTBE

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AITUS
3HAHUN

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Ne i/

Amnanutuyeckas TreoMEeTpusa

[ToBTOpeHue, 0600mIEeHNE 1
cUCTeMaTH3aIus 3HAHUH

O0BEM MHOTOTpaHHUKA
Tena BpaieHnus

[Tnomanu moBepxXHOCTU U 0OBEMBI
KpPYTJIBIX TEJl

JBrxeHus

[ToBTOpeHue, 0600mEeH e 1
cucTeMaTH3aIysI 3HaHUN

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBO 4acos

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTsI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJbHbIE

padoThbI

OcHoBHbIE TpaBUiIa

M300paKECHHS HA PUCYHKE

IUIOCKOCTH, MapaiieIbHbIX 1
MPSAMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

IMonarusa CTCPCOMETPHH: TOUKA,

npsiMasi, MI0CKOCTb,

npoctpaHcTBO. OCHOBHEBIC

npaBuiIa N300pakeHMs Ha 1
PHUCYHKE IJIOCKOCTH,

napauIeTbHBIX MPSIMBIX

(OTpe3KoB), cepeIMHBI OTpE3Ka

[TonsaTHs: nepecekaromuecs
IUIOCKOCTH, IT€peCceKaroLrecs
npsiMasi ¥ MI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsaTHs: nepecekaromuecs
IUIOCKOCTH, IT€peCceKaroLrecs
npsMasi ¥ MI0CKOCTb;
MOJIyIPOCTPAHCTBO

MHoTOrpaHHHUKH, N300paKeHNE
NPOCTEUIINX MPOCTPAHCTBEHHBIX

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbBIe N (ppoBbIe
o0pa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

https://m.edsoo.ru/T2NNAUSWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

10

11

¢buryp, HECYIIECTBYIOIIHNX
00BEKTOB

MHororpaHHuKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIC CIEACTBHS U3 HUX

Axcuomel CTCPCOMCTPHUH U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
HIEpBbIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

N3o00pakeHune ceueHnin
MUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBbIE MTPOXOASAT Yepe3 X
pEbpa. N3o0pakenue
nepecedeHus MoJTyuYeHHBIX
miockocrei. PackpammBanue
TIOCTPOCHHBIX CEUCHHH Pa3HBIMH
[[BETAMHU

N3o6paxkenue ceueHuit

MUPAMHUIBI, KyOa U IPU3MBIL,

KOTOPBIE TPOXOJAT YEPE3 UX 1
pe€opa. NzobpakeHune

nepeceyeHus! MoTydeHHbIX

https://m.edsoo.ru/88UACES52Y

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LO2

https://m.edso0o.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
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IJI0CKOCcTe. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
LBETaMHU

N3o0pakeHne ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE ITPOXOJAT Yepe3 UX
p€6pa. NzobpakeHune
[IepeceUeHUs MOITYYEHHBIX
mockocren. Packpammsanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
LIBETaMU

N3o0pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBbIE MTPOXOAST Yepe3 X
pébpa. N3obpaxenue
nepecedeHus MoJIyYeHHBIX
miockocrell. PackpammvBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMU

Meton cneioB 1Sl MOCTPOEHUS
CeUYeHUU

Mertona cnenoB 11 HOCTPOESHUs
ceyeHnid. CBOMCTBA NepecedeHU
IPSIMBIX U IIJIOCKOCTEN

Merton cienoB Uil MOCTPOSHUS
ceyeHnid. CBOMCTBA NepeceyeHU
IPSIMBIX U IIJIOCKOCTEN

[TocTpoeHue ceueHui B
nupamuje, Kyoe mo TpéM Toukam

https://m.edso0.ru/08SLAY6GMF

https://m.edsoo.rt/EKWHLAWS84

https://m.edsoo.ru/1JOON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
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Ha pé6pax. Co3aaHne BHIHOCHBIX
YepTEekKEW U 3aIUCh I1aroB
MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupamujie, Kyoe no TpéM Toukam
Ha pé6pax. Co3maHue BEHIHOCHBIX
YyepTexeil U 3ammch 1aroB
MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupamujie, Kyoe no TpéM Toukam
Ha pé6pax. Co3maHue BEHIHOCHBIX
yepTexeil U 3ammuch 1aroB
MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupaMmujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHue BEHIHOCHBIX
YyepTexeil U 3ammuch 1aroB
MOCTPOEHUS

IToBTOpEHME IIIAHUMETPUN:
TeopemMa 0 mMpONOPLMOHATBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

IToBTOpEHME IIIAHUMETPUN:
Teopema Menenas. Pacuertsl B
CEYCHHAX Ha BBIHOCHBIX
yeprexax. Mcropus pazBurus
IUTAHUMETPUH U CTEPEOMETPUN

KoHnTtponbHas pabora "AKCHOMBI
crepeoMerpun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
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B3anmuoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroiuecs npsimMble.
[Ipu3Haku ckpeluBarOMMXCcs
npsaMmeix. [lapamiensHble npsivMble
B [IPOCTPAHCTBE

Teopema o CylecTBOBaHUM U
€JUHCTBEHHOCTH IIPSIMOMU
NapajuleJIbHON TaHHOH IPSIMO,
IIPOXOJSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JaHHOM npsimoit. Jlemma o
IIEPECEYECHUH NapaAJIEIIbHBIX
IPSIMBIX TTIOCKOCTBIO

[TapamienbHOCTB TpPEX NPSIMBIX.
Teopema 0 TpEX MmapayIeabHbIX
npsMeIx. Teopema o
CKPEIIHUBAIOIINUXCS MPSAMBIX

[TapannenbHOE MPOEKTUPOBAHHUE.
OcHoBHBbIE CBOMCTBA

napajieIbHOTO TPOSKTHPOBAHUSI. 1
N3o06paxeHnune pa3HbIX GUryp B
NapaJyIeIbHON MPOEKIINH

entpanpHas mpoekuus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMH. 1
VYros Mexay NpsMbIMA

3amaun Ha JOKa3aTeIbCTBO U
HCCIIeIOBaHNE, CBI3aHHEIC C 1
PacIoJIOKEHUEM TIPSIMBIX B

https://m.edso0o.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3IMZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5SFPA6SHI

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
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POCTPAHCTBE

IloHATHA: MapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
NapaJUIEIbHOCTH NPSAMOU U
miockocTh. CBOMCTBA
[IapaJuUIeIbHOCTU IPSIMON U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYUCJICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MAPAJUICIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXO/ISIIETO Yepe3 TaHHYIO
NpsIMYIO Ha YepTekKE U
napajuieIbHOTO JPYTroi MPSIMOi.
Pacuér oTHOIIEHUI

[TapannensHas npoekuus,
MIPUMEHEHHUE TSI TOCTPOCHHUS
cedyeHui Kkyoa u
napasienenumnena. CBolcTBa
napajuiejenuneaa u Npu3Msl

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH JBYX
TIOCKOCTEN

Teopema 0 mapauiebHOCTH U

€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE

https://m.edsoo.ru/N18CU0Q03L

https://m.eds00.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV &8

https://m.edsoo.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
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MIPUHAJIEHKAILYIO TaHHOMN
IUIOCKOCTH U CJIEICTBHA U3 HEE
CaoiicTBa napasmuieabHbIX
IUIOCKOCTEH: 0 mapasuieaIbHOCTH
IPSIMBIX TIEPECEUEHUs IPU
[IEPECEUECHUU [IBYX
IapaJuIeIIbHBIX TUNIOCKOCTEN
TpeTben

CaoiicTBa napasmieabHbIX
IUIOCKOCTEM: 00 oTpe3Kkax
HapauIeIbHBIX MIPSIMBIX,
3aKTFOYEHHBIX MEXTY
napaieIbHbIMU TIOCKOCTSIMU; O
nepecedeHu  MpsiMoii ¢ AByMs
napajuieIbHBIMU TUIOCKOCTSIMH

IToBTopenwue: Teopema ITudaropa
HAa TJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Kyba 1
IPSIMOYTOJIBHOTO
napaJuleenuneaa

Bbruucienue JyIMH OTPE3KOB B
Ky0Oe U IpsIMOYTOJILHOM
napajuleJenunes1e

[leprieHAMKYASAPHOCTH MPSAMOI 1
rwiockocTH. [Ipu3nak
NEPIECHIUKYISIPHOCTU IPSIMON U
MJIOCKOCTH

https://m.edso00.ru/3KIKV3ROG

https://m.edsoo0.ru/QLA4PYRAT

https://m.edso00.ru/9VIZIWC6]

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850Q

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFRHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
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[leprieHAMKYASAPHOCTH MPSAMOI 1
mockoctu. [Ipusnak
NEePHEHANKYISIPHOCTU MPSIMOUN U
MJIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOIA,
MPOXOJAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K IITIOCKOCTH

[Tnockoctu u
MEePIEHANKYIISIPHBIC UM TIPSMBbIC
B MHOTOTpaHHUKAX

ITnockoctu n
HNEPIEHIUKYIIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnenauKyIsip 1 HAKJIOHHAS.
[TocTpoeHue neprneHuKysapa u3
TOYKH Ha IPSIMYIO

[MepneHauKyIsIp U HAKIOHHAS.
[TocTpoenue neprneHAUKyIsIpa U3
TOYKH Ha TIPSIMYIO

Teopema o Tpéx
nepreHuKysIpax (mpsmas u
oOpatHasi)

Teopema o Tpéx
NepreHuKyIsIpax (mpsmas u
oOpatHasi)

Yron mexay CKpelrBarOmIMUC

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/WE3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/2IIUD45PR

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
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MMPSAMBIMHA

ITouck nepreHIuKyIpHBIX
IIPSIMBIX € ITIOMOILBIO
NEPHEHANKYJSIPHBIX IUNIOCKOCTEN

OpTOFOHaJ'IBHOC IIPOCKTUPOBAHNC

[Toctpoenue ceuenuit kyoa,
IPU3MBI, IPABUIBHON MUPAMU/IbI
C MOMOUIbIO OPTOTOHAJIBHOM
IIPOEKLINUN

[Toctpoenue ceuenuit kyoa,
MPU3MBIL, IPABUJILHOM MHUpPaMUIbI
C MOMOUIbIO OPTOTOHAJIBHOM
HPOEKINH

CumMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[InockocTn cMMMETpHI B
MHOT'OI'paHHHMKaxX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

[IpaBuUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTostHUH OT TOYKH 10
IUIOCKOCTH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccrosHuii OT TOUKH 10
IJIOCKOCTH

Cnoco0ObI OIyCTHUTH
NEPIEHANKYJISAPBI: CAMMETPHS,

https://m.edsoo.rt/EBY VPSMSI

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/T5S0FUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
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CABUT TOYKH I10 NapajuIeIbHON
PAMOM

CuBur no HenapamieabHOU
IPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTtponbHas padora "B3aumuoe
pacmoj0XKeHUE NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: Yyroa MEeKIY
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIILHOM
TPEYroJibHUKE, TEOpEeMa
KOCHUHYCOB

[ToBTOpEHME: Yyroa MEeKIY
CKPELMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

['eomeTpuueckue MeTo bl
BBIUKCJICHHSI YTIIa MEXTY
IPSIMBIMUA B MHOTOTpaHHHKAX

JIByrpanssiii yroa. CBoHCTBO
JUHENHBIX YTJIOB IBYTPaHHOTO
yria

[lepnieHaUKyISPHBIE TIOCKOCTH.
CBoiicTBa B3aUMHO
MIEPIICHIUKYJISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpEMA O IMPSIMOM
[IEPECEUYCHM IBYX IUIOCKOCTEH

NEePIEHANKYISIPHBIX TPEThEU

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JWSUZNNRSJ

https://m.edsoo.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69INVD

https://m.edsoo.ru/FYSTMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
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INIJIOCKOCTH

[IpssmMOyTOIBHBIM
napajuieNienune; Kyo;
WU3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOT'O
napajulesenumne1a

Teopema o guaroHanu
HPSIMOYT'OJIbHOT'O
napajuieJienumne/a u CJIeICTBUE
13 Hee

CrepeomMerpuueckue u
IMPUKIAAHBIC 3a1a4H, CBA3aHHBIC
CO B3aUMHBIM PACIOJIOKECHUEM
MMPAMBIX U IIJTOCKOCTHU

[ToBTOpEHME: CKpELIMBAIOLIUECS
psiMblE, MTapaiebHbIe
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHMKaX

[Tapa napanensHbIX MI0CKOCTEN
Ha CKPEIIMBAIOIINXCS MPSIMBIX,
pacCTOsIHUE MEXY
CKPEIUBAIOIIUMHUCS MPSIMBIMH B
MPOCTHIX CHUTYaIHsIX

PaccrosHue oT TOUkH 10
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH

Brrunciienue pacCTOsTHUN MEXIY
CKPEIIHUBAIOIIUMHUCS MTPSIMBIMHU C
IIOMOILBIO TIEPIICHAUKYJIIPHON

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6]

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/ W5GN48EIM

https://m.edsoo.ru/SWOVIIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
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INIJIOCKOCTH

TpéxrpaHHslii yroj, HEpaBeHCTBA

AJId TPCXTPAHHBIX YIJIOB.
Teopema Iludaropa, Teopemsl
KOCHHYCOB U CUHYCOB JIs
TPEXTPAHHOTO yTIa

DeMeHTHI cheprudecKoit
TE€OMETPHUH: T€0JIe3NIECKUE
JMHUM Ha 3emJiie

Kontpomnbnas pabora "Yrisl u
paccrosiHus"

CucreMarusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMCHTHI"

[Tupamuga. Buasl nupamu.
[IpaBunpHas nupamuaa

IIpusma. Ilpamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

[Ipsamoit napamienenunes,
MPSIMOYTOJIbHBIN
napajuieNienunes, Kyo
Brimmykiibie MHOTOTpaHHHKH.

Teopema Diinepa

BrInmykiible MHOTOIpaHHHKH.

Teopema Ditnepa. [IpaBusibHbIC U

MOJTyTPaBUIIbHBIE
MHOTOTPaHHUKHU

KonTtponsHas padota

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

https://m.edsoo.ru/JNDHOOSEQ

https://m.edso0.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edsoo.ru/QOMX9GA1S

https://m.edsoo.ru/3AN52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
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"MHororpaHHuku"

[lonsiTHE BEekTOpa Ha MIOCKOCTU
U B IIPOCTPAHCTBE

CymMa BEKTOpPOB

Pa3HocTh BeKTOpPOB

[IpaBuno napannenenunena
YMHOKEHHE BEKTOPA Ha YUCIIO

Paznoxenue BexTopa 1o 6azucy
TPEX BEKTOPOB, HE JICKAILUX B
OJIHOM IIJIOCKOCTH

CkansspHOe Mpou3BeIeHNE

Brruucnenue yria mexuay
BEKTOPAaMH B IPOCTPAHCTBE

[Ipocreitmume 3anauu ¢
BEKTOpaMH

[IpocTreiimue 3agauu ¢
BEKTOpaMHU

[Ipocreitmme 3anauu ¢
BEKTOpaMU

[Ipocreituume 3anauu ¢
BEKTOPaMH

O00011eHNEe U CUCTEMATU3ALMS
3HAHUHU

O00011IEHNE U CUCTEMATH3AIIS
3HAHUHU

Wrorosas kKoHTpoJbHASA paboTa

Hrorosast koHTpObHAs paboTa

— e e

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2XI 8
https://m.edsoo.ru/SHBMZ1POH
https://m.edsoo.ru/XS6ANTLA2
https://m.edsoo.ru/MJUH128LR

https://m.edsoo0.ru/U760IDCTG

https://m.edso0.ru/JZ46 VNC71

https://m.edsoo.ru/IU5196UQP

https://m.edsoo.ru/FIXV79T8B

https://m.eds00.ru/JCWURNGO1

https://m.edsoo.ru/BEHWOELKS

https://m.edso0o.ru/PIWEWZZSY

https://m.edsoo.ru/ECRMXSNM3

https://m.edsoo.ru/XXBTFP5SWL

https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

O0001eHne 1 cucTeEMaTu3a
102 HICHHE H CHCTEMATHSATHA 1 https://m.edsoo.ru/931 AWXEK 1

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 6 0


https://m.edsoo.ru/931AWXEK1

11 KUIACC

Ne
n/n

10

Tema ypoka

IToBTOpEHME TEMBI
"KoopauHatsl BekTOpa Ha
IJIOCKOCTH M B TIPOCTPAaHCTBE"

[ToBTOpenue tems! "CkanspHoe
IIPOU3BEIECHNUE BEKTOPOB"

[ToBTOpEHME TEMBI
"BblunciieHue yriia Mexmuy
BEKTOPAMH B ITPOCTpaHCTBE"
[ToBTOpenue temsl "YpaBHeHNE
MPSIMOM, MPOXOISIIECH Yepe3 1B
TOYKH"

YpaBHEHHE IUTOCKOCTH,
HOpMaJib, ypaBHEHHE MJIOCKOCTH
B OTpe3Kax

YpaBHEHHE MII0CKOCTH,
HOpMaJTh, YPaBHEHUE TUIOCKOCTH
B OTpEe3Kax

BekropHoe npousseneHue

JIuHeiiHble HEPaBEHCTBA,
JMHEWHOE MPOrpaMMHUPOBAHUE

JIuneliHble HEPABEHCTBA,
JIMHENHOE MPOrPaMMHUPOBAHHE

AHanuTH4ecKne MCTOAbI

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/WERSDSI4U

https://m.edsoo.ru/M6JO60NJ7

https://m.edsoo.ru/55KY41LVG

https://m.edsoo.ru/U20HPUS6W

https://m.edsoo.ru/VYIHSTERW

https://m.edsoo.ru/541910WGX

https://m.edso0o0.ru/NTYOG2APM

https://m.edsoo.ru/54EQ7JQ8E

https://m.edsoo.ru/VPKWBB4AA

https://m.edsoo.ru/KHI20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
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15

16

17

18

19

20

pacuéra yria Mexay IpsSMbIMU B
MHOTOTpaHHUKAX

AHaTUTHYECKUE METOIBI
pacdéra yria Mexmay
IUIOCKOCTSIMH B
MHOTOT'PaHHHKAX

dopmyiia pacCTOSIHUSA OT TOUKH
J10 IJIOCKOCTU B KOOPAMHATAX

Haxoxnenue pacctosiHui ot
TOYKH JI0 IJIOCKOCTH B KyOe

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTHU B
IPaBUJIBHON MUpamMue

KonTponbHas padora
"AHanmuTHyeckas reomerpus”

CeueHHsT MHOT OI'PaHHUKOB:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHN

CeueHnst MHOTOTPAaHHUKOB:
METO/I CJIEIOB

CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHHIE TIJIOCKOCTH,
repecedeHust MPsIMbIX U
TUIOCKOCTEH

[TapamienbHbIe IPsIMBIE U
IUIOCKOCTU: MapaJlieIbHbIe
CeueHUs

[TapasienbHbIe IPSIMBIE U
IUIOCKOCTH: PACYET OTHOLLICHUI

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1GHFM

https://m.eds00.ru/219603NHQ

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

https://m.edso0o.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
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24
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26

27

28

[TapannenbHble PAMBIE U
TJIOCKOCTH: YTJIBI MEXTY
CKPELIUBAIOMIMMUCS TPSIMBIMHU

[lepnenukynsipHble NpsMbIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphl
NEPIECHIUKYJIAPHBIX TNIOCKOCTEN
U IPSAMBIX, CHMMETPHHN
MHOTOI'PaHHUKOB

[lepnieHauKynsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEPIIECHIUKYJIApax
[IepnieHauKyIsApHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

[ToBTOpeHue: momaIm
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSL TITOMIAICH, COOOpaKEHUS
nojo0ust

[ToBTOpeHue: miomam
MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTSL TITOMIAICH, COOOpaKEHUS
nojo0ust

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, ()OPMYIIBI
JUTSL TITOIAICH, COOOpaKeHUS
nogoous

[Inomaau ceuenuit

MHOTOTPAaHHHUKOB: TUTOIAH
MOBEPXHOCTEH, pa3pe3anus Ha

https://m.edsoo.ru/26EPTM74A

https://m.eds0o0.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

https://m.edsoo.ru/FDRZO9G4X

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

https://m.edsoo.ru/HWHVFNLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
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37

Y4acTH, COOOpaKEHUS MO00Us

IImomanu ceuenmi
MHOTOTPaHHUKOB: IUIOIIAIN
MMOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUS MOJ00Us

KontponbHas padora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHS MHOTOTPaHHUKOB"

00béM Tena. O0beM
MPSIMOYTOJILHOTO
napa’suiesenuresia

3amaun 06 yaBOCHHH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKIIHH
yria

CrepeoMmeTpuiecKHe 3a1a4u,
CBsI3aHHBIE C 00HEMOM
IPSIMOYTOJIBHOTO
napasuiesienure/a

HpI/IKJIa,Z[HBIG 3aJa4M, CBA3aHHBIC

C BBIYHUCIIEHUEM 00BEMA
MIPSIMOYTOJIBHOTO
napasuiesienure/a

OO0BEM IpSIMO TPU3MBI

CrepeoMeTpHyecKUe 3a/1a4H,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

[Ipuknagueie 3a1a4n, CBSI3aHHbBIE

¢ 00BEMOM TIPSIMON TIPU3MBI

https://m.edsoo.ru/SH4ELYIN6

https://m.edsoo.ru/SSUWIWWV1

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo0.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/S8AILOYHYJ

https://m.edsoo.ru/ID8HV54A9

https://m.edsoo.ru/QIYC4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
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41

42

43
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Brruncienue 00EMOB TeI €
TIOMOIIBIO OMTPEEITEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBbI

Brruncnenne o00bEMOB TEI C
TIOMOIIIBIO OIPEICAEHHOTO
uaTerpayia. O0bEM TUPaMU/IBI

dopmyia 00bEMa MUPaAMH/IBL.

OTtHomIeHNE 00BEMOB TUPAMUT C

0OLINM YIJIOM

dopmyiia 00bEMa MUPaMHIBL.

OTtHomeHne 00beMOB TUPAMU]T C

O0IIKM YTJIOM

CrepeoMeTpuueckue 3a1auy,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOW NPU3MBI

CTepeOMeTpI/IquKI/IC 3aJa4u,
CBsI3aHHBIE C 00BEMAMHU
nrupaMHnuabl

[IpukiagHele 3aga4m 1o TEME
"OO0BEMBI TeN", CBSI3aHHBIE C
00bEMOM HAKJIIOHHOH TIPU3MBbI

[IpukiagHeie 3aga4m 10 TEME
"O0BEMBI TEN", CBSI3aHHEIC C
00BEMOM NMUPAMUIBI
[Tpumenenne 00bHEMOB.
Brruucnenue paccrossHus 10
IJI0CKOCTH

https://m.edso0.ru/ON585060H

https://m.edsoo.ru/2CJLCMK8N

https://m.edsoo.ru/AL3PODCI9E

https://m.eds00.ru/3IGOOAJRNY

https://m.edsoo.ru/7TRERHWO7

https://m.eds00.ru/SF480DTS6

https://m.edsoo.ru/9SF6OYY VX

https://m.edsoo.ru/Z4MZ27RMY

https://m.eds00.ru/I39CXO3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
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52
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54
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56

Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"

HunuHapuyeckass HOBEPXHOCTb,
00pa3yromue MIHHIPUIECKON
IIOBEPXHOCTHU

Hunuuap. [psmoi kpyrosou
uwmHap. [nomans
MOBEPXHOCTHU IMIMH]IPA
Konnueckasi moBepXHOCTb,
o0pa3yrolire KOHUIeCKOn
nosepxHocTU. Konyc

CedeHue KOHycCa IIOCKOCTBIO,
napaiesIbHON IIOCKOCTH
OCHOBaHHUS

VY ceu€HHBI KOHYC.
N306paxkenne KOHyCOB U
YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM OBEPXHOCTU

Y TIOJIHOM IIOBEPXHOCTH KOHYCa

[Tmomranb 60KOBOI MOBEPXHOCTH

M TIOJIHOM MIOBCPXHOCTU KOHYCa

CrepeomeTpruyeCKHE 3a1a4l HA
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYEeHUN
IWIMHPA, KOHYyCa
CrepeoMeTrpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYECHUN

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVHSEXL9

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
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63
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66

MWINHAPA, KOHYyCa
HpI/IKJIaI[HBIe 3ada4u, CBA3aHHBIC
C LMJIMHIPOM

[IpuknaaHbie 3314, CBSI3aHHBIC
C IJIUHAPOM

Cdepa u map

[Tepeceuenue cdeps! u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TUIOCKOCThIO. Bua n
n300paxxeHue mapa

[lepeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TUIOCKOCThIO. Bua n
n300paxkeHue 1mapa

VYpaBuenune cepsl. [Lnomans
cdepsl u e€ yactei

Cummetpus cdepsl 1 mapa

CrepeomeTpHuueckue 3aa4u Ha
JI0KA3aTeIbCTBO U BEIYMCIIEHUE,
CBsI3aHHBIE CO CEpOH U 1IapoM,
MOCTPOEHUEM UX CEUEHUI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cepoi U 1apom,
MOCTPOEHUEM MX CEUCHUI
IJIOCKOCTBIO

HpI/IKJIaI[HBIe 3ada4u, CBA3aHHBIC

https://m.edsoo.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WITVKAJOR

https://m.edsoo.ru/JESNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XWS5LI7A9J



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
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77

co cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUSA B
OKPY)KHOCTI/I, CTaH)IapTHBIG
nogoous

Paznuunsie KOM6I/IHaI_II/II/I TCI
BpalcHud 1 MHOT'OI'paHHUKOB

3agaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

3agaum o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

Konrtponbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O06weém muuHapa. Teopema 00
00BEME MPSMOTO IMIIHHIPA

Breraucinenne 00bEMOB TeI C
TIOMOIIBIO OMTPENEIEHHOTO
unterpana. O6bEM KoHyca

TTimommaan OOKOBOH U TTOJTHON
MOBEPXHOCTH KOHYyCa

CrepeomMeTpHYECKHE 3a/1a4H,
CBSI3aHHBIE C BEIYUCIEHUEM
00BEMOB IUITUH/IPA, KOHYCA

[IpuknaaHble 3a7a4u Mo TEMe
"OOBEMBI U ILIOLIAAN
oBEpXHOCTEN Ten"

O06béM 1mapa u mapoBoro
cektopa. Teopema 00 00bEMeE

https://m.edsoo.ru/EJ2QDAVE]

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCGS54E

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edso0.ru/709VIJYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/VV60ONBVZX



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
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mapa. [Tmomane chepsr.
CrepeoMeTpuieCcKHe 3a1a4uu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, MIapOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

[Ipuknagubie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM I1apa U TMIOIAbI0
cdepsl. COOTHOILIEHUS MEXTY
IIJIOIIAIIMU ITIOBEPXHOCTEH U
00bEMaMH MOJJOOHBIX TEll

[TogoOHbIE TENIa B MPOCTPAHCTBE.
N3menenue o0bEMa npu
nonobun. CTepeoMeTpruecKue
3aJ]a4M, CBI3aHHEIC C
BBIUHCJICHHEM 00BEMOB TEII U
IJTOIIAJEH MTOBEPXHOCTEN

KonTponbnas pabota "[1nomaam
MMOBEPXHOCTU U O0BEMBI 1
KpYyIJbIX Ten"

JIBu>KeHUsI TPOCTPAHCTBA.
OrobOpaxenus. JIBuxeHUs 1
paBeHcTBO puryp. O6mue
CBOMCTBA JBUKECHUM

Bunsl nBukeHnii:

napajieJIbHBbIN epeHoc,

LEHTpaJIbHasi CAMMETPHUS, 1
3epKajibHasi CHMMETPHS,

IIOBOPOT BOKPYT NPSIMOU

https://m.edsoo.ru/EZHIGRUEJ

https://m.edsoo.ru/H24I88MKQ

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4Y W6NA

https://m.edsoo.ru/ZSUA77TNTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
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[IpeobpazoBanus momoowus.
[Ipsimast u chepa Ditnepa
I'eomerpuueckue 3agaun Ha
MNPUMCHCHUC OABVKCHUS

Konrtponsnas padora "BekTopbl

B IIpOCTpaHcTBe"

O6o6matomee moBropenue 11
HOHATHI U METOI0B Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTHU3alMsl 3HAHUM:
"ITapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B pocTpaHcTBe"

O6o06maromee moropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CHUCTEMaTU3alMs 3HAHUMN:
"BekTops! B pocTpaHcTBe"

O6o06maromee moBropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMaTU3alsl 3HAHUMN:
"BekTops! B IpocTpaHcTBe"

O6o6maromee moBropenue 11
TOHATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
CHCTEMAaTH3aIUs 3HAHUI:
"O06beM MHOrOrpaHHuka"

O6o06mmaromee nopropenue 11
MOHATUN U METOJIOB Kypca

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJ0O

https://m.edsoo.ru/3ANIJOLN63

https://m.edso00.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

91

92

93
94

95

96

97

reometrpun 10—11 kmaccos,
CUCTEeMaTH3alus 3HaHUN:
"O6beM MHOrorpaHHuka"

O6o06maromiee nopropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10-11 kinaccos,
CUCTeMaTH3alusl 3HAaHHH:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TN

O6o06maromiee nopropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 kinaccos,
cUCTEeMaTu3als 3HaHUM:
"Ilnomany moBEpXHOCTU U
00BEMBI KPYTJIBIX TET"

HtoroBas koHTposIbHAs paboTa
Nrorosas koHTpoJsibHas paboTa

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMATU3aIUs 3HAHUH

Hcropus passutns
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hctopus pazsutus
CTEPEOMETPHH KAK HAYKH U €€
POJIb B Pa3BUTHUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.eds00.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

https://m.edsoo.ru/UI26CB4XL

https://m.edsoo.ru/IESALO6BS

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hctopus pazsutus
CTEPEOMETPHM KAK HAYKH U €€
POJIb B Pa3BUTHUU COBPEMEHHBIX
WHYKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hctopust pazButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

Hctopust pazButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hctopus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hctopus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edso0.ru/41 X3XKQOG

https://m.edsoo.ru/4PGHOJYAH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbLHOM NMPOrPaAMMBbI CpeIHero 001ero oopa3oBanusi

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, PsIMasi, INIOCKOCTh

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEIACTBUSA M3 HUX IIPU PELICHUU
F€OMETPUYECKHX 3a/1a4

OnepupoBaTh NOHATHAMM: MAPAUIEIBHOCTb U [EPHEHAUKYISAPHOCTh
MPSAMBIX U IIJIOCKOCTEMN

KrnaccudunupoBaTe B3auUMHOE pACIIOIIOKEHHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMM: JIBYI'PAHHBIM yroJl, TpaHU [BYI'PAHHOIO YIJa,
pebpo ABYTpaHHOTO yria, JUHEWHBIA YroJl JBYTPAHHOTO yTiia, TpagycHas
Mepa JBYTpaHHOIO yria

OHCpI/IpOBaTB NOHATUAMU: MHOT'OI'PAHHUK, BLIHYKHBIﬁ n HCBLIHYKJ'IBII\/'I
MHOT'OrpaHHUK, 3JICMCHTBI MHOTOI'paHHUKaA, HpaBHHBHLIﬁ MHOT'OIrpaHHUK

Pacnio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPaHHHMKOB (IHMpamulia, MpU3Ma,
NPSMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccupunupoBate  MHOTOIpaHHUKHM,  BBIOMpasl ~ OCHOBaHUSA s
KJaccuuKaluuu (BBIMYKIIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOT'OI'PaHHHKH, IPSIMbIE U HAKJIIOHHbIE ITPU3MBbI, TapauIeIeTIUIIEe/Ib])

OHepI/IpOBaTI) MOHATHUAMU: CCKYIIAsd IMITOCKOCTh, CCUCHUEC MHOT'OI'PAHHUKOB

OOBACHATH MPUHIIMIBI IOCTPOCHUSI CEYCHUH MHOTOTPAHHUKOB, UCIIONB3YS
METOJI CJIEJIOB

CtpouTh ce4yeHHs] MHOTOTPAHHHUKOB METOJOM  CJIE€/IOB, BBIMOJHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/JI CBEPXY, COOKY, CHU3Y

Pemiate 3amaun Ha HAaXOXJIEHHE T€OMETPUUYECKUX BEJIMYMH MO OoOpasliam
WU ajdropuTMaM, MPUMEHSS H3BECTHBIE AHATUTUYECKUE METOJbl MpH
pelIeHUN  CTAaHJAPTHBIX MaTEeMaTHYeCKMX 3aJad Ha  BBIYUCIICHHUE
pacCTOSTHUN MEXAy ABYMS TOYKAMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS PSIMBIMU

Pemarp 3amaun Ha HAXOXKIECHUE TC€OMETPHUYSCKUX BEJIMYMH IO OOpasiam
WU aJdropuTMaM, MPUMEHSS H3BECTHBIE AHATUTUYCCKUE METOJbl TMpH
pElIeHNH CTaHAAPTHBIX MaTeMaTHMYeCKHUX 3aJad Ha BBIYHCIEHUE YIJIOB
MEXAYy CKPEIIMBAIOIIUMUCSA MPSIMBIMU, MEXIY MPSAMOM M IIJIOCKOCTHIO,



7.15

7.16

7.17

7.19

7.20

11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJjbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nUpaMu/ia) ¢ TMpUMEHEHHEM (OpMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMH TOJOOHBIX MHOTOTPaHHUKOB

OHepI/IpOBaTB MOHATHUAMU: CHUMMCTPHUA B IPOCTPAHCTBE, LCHTP, OChb H
IIOCKOCTb CUMMCTPHH, HEHTP, OChb U IINIIOCKOCTb CUMMCTPHUNU (I)I/Il"ypbl

W3BnekaTb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(POPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeICTaBICHHYI Ha
YepTeKax U pUCYHKax

[IpumensaTh reomerpuueckue (GakThl ISl PELICHUS CTEPEOMETPUUYECKHX
3a1a4, NIPEANOJAraroIluX HECKOIBbKO WIArOB PEIICHUA, €CIU YCIOBHUA
IIPUMEHEHMs 3aJjaHbl B IBHOH (opme

IIpuMeHATH HpoCTEMIIME HPOrPpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

[IpuBoauTh MpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U
YKU3HM, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

[IpuMeHATHh MOJTyYEHHBIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATH PEaIbHBIC
CUTYyaIlMi ¥ MPUMEHSTHh U3yYCHHBIC TTOHATHUS B MPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4ecKu cOpMYIUPOBAHHON MPOOIIEMbI, MOJEIUPOBATh peajbHbIe
CUTyallul Ha SI3bIKE T€OMETPUHU, HCCIEN0BAaTh IMOCTPOCHHBIE MOJENHU C
MCIOJIb30BaHNEM T€OMETPUUYECKUX TIOHATUH U TeopeM, ammapara anreOpsl,
pemiath  MpPaKTHYECKUE  3aJauyd,  CBSA3aHHbIE C  HAXOXKICHHEM
T€OMETPUUYECKUX BETUUNH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJILHON NMPOrPAMMBI CpeIHero 001ero oopasoBanusi

I'eomerpus

OnepupoBaTh MOHATHAMU: IMIUHIpUYECKas MOBEPXHOCTh, OOpasyrolue
LWIMHIPUYECKON MOBEPXHOCTH, IWIMHApP, KOHMYECKas IOBEPXHOCTb,
o0pa3yole KOHNYECKO! IIOBEPXHOCTH, KOHYC, chepudeckast IOBEpXHOCTh

Pacmio3znaBats Tena BpameHus (LWIMHAP, KOHYC, cdepa U map)
OOBACHATH C1IOCOOBI OTYUEHUS TEJl BpallleHUs
KrnaccuduuumpoBars B3auMHOE pacrioiokeHue chepsl U MIOCKOCTH

OHGpI/IpOBaTB IIOHATUAMMU. IHapOBOﬁ CEIrMCHT, OCHOBAaHHEC CECTMCHTA, BBICOTA
CErMEHTa, IIAapOBOI CIIOM, OCHOBAaHUE IIAPOBOI0O CIJIOS, BHICOTA LIAPOBOTO
CJ10s1, IIIAPOBOM CEKTOP

Beruucnsate 00BEMBI W IUIOMIAAM TOBEPXHOCTEW TEI  BpAICHUS,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyIT

OnepupoBarh TOHSITHSIMH: MHOTOTPAaHHUK, BIHCAHHBI B cdepy U
ONMHMCAaHHBIA OKOJIO cdephl, chepa, BIHCAHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaIICHUS

BbIuncnsaTe COOTHOILIEHUS MEXTy IUIOMIAASIMHU MOBEPXHOCTEH U 00bEMaMu
MMOTOOHBIX TEI

N3o6paxaTts u3zydyaemble (GUTYpbl OT PYKH M C HMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHHM3Y; CTPOUTb CEUEHHUS TeJ
BpaIlleHUs

W3BnekaTb, HUHTEPHPETHPOBATH M IMPeoOpa3oBbIBATh HH(MOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QHUrypaX, MpPEACTaBICHHYIO Ha
yeprexax U pUcyHKax

[IpumensTs reomerpuyeckue ¢GakThl IS PELICHUS CTEPEOMETPHUUECKHX
3a/1a4, MPEIIOJArailiuX HECKOJbKO IIAaroB pEUICHUs, €CIU YCIIOBUS
MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIHOJ'IHSITB ﬂeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BbBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BCKTOpa Ha 4Yucio, O6’b$ICH$ITI>, KaKuMHn CBOﬁCTBaMH OHU
o0JagaroT

HpI/IMCH}ITB MMpaBUJIO IapaJuICJICIuIICcaa Npru CJI0KECHUN BEKTOPOB

OnepupoBaTh NOHSTUAMH: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, Yrojl
MEX]y BEKTOPaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJIMHEAPHbIE U
KOMILIAaHApHbIE BEKTOPHI

Haxomuth cymMmMy BEKTOpPOB M NPOM3BEJEHHE BEKTOpa Ha 4YMCIO, YTroil
MEX1y BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE, PACKIaJbIBaTh BEKTOp IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate nmpocreifiine reomeTpudeckue 3aj1add Ha MPUMEHEHHE BEKTOPHO-
KOOP/AMHATHOTO METO/1a

Pemrate 3agadu Ha JA0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIEHUH W
HAaXOXIACHUC TCOMECTPUUCCKHUX BCJIHWYHH II0 06pa3uaM WKW aJilrOpuTMaM,
IIPpUMCEHAA HU3BECTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aJa4

[IpuMeHATH mpocCTEMIIME NPOTPaMMHBIE CpPEICTBA UM DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

IIpuBoauTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
’KU3HM, PACIIO3HABATh IIPOSBICHNE 3A4KOHOB T€OMETPUH B UCKYCCTBE

[IpuMeHsTHh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIU3UPOBATh peaibHbIC



CUTYyalluu U MPUMEHITh U3yYEHHbIC TIOHATHS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cPOpMYJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TEopeM, ammapara anreOpsl,
pemiaTth  MpPaKTHYECKUE  3a7auyd,  CBsA3aHHBIE C  HAXOXKJICHHEM
F€OMETPUYECKUX BETUNYNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

OcCHOBHBIC TIOHATHSI CTEPEOMETPHH. TouKa, MpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsTe 06 aKCHOMaTUYECKOM MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIIEACTBHUS U3 HUX

B3anMHOe pacrionoxeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIHECS, ITapaJLIEIIbHbIC
U CKpPCIIMBAIOIIMECA  IMPAMBIC. HapannenLHocn, MIpsAMBIX U MJIIOCKOCTEH B
IIPOCTPAHCTBE: IApaJUICIbHBIE NPSIMbIE B TNPOCTPAHCTBE, IAPAIUIEIBHOCTh TPEX
NPSMBIX, NapAJUICNIbHOCTh NPSIMOM M  IUIOCKOCTH. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAMH, yroj MEXIy IpsIMbIMU B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
MapajuleibHblE IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX ILIOCKOocTel. IIpocreimme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauielnenurnen,
MOCTPOEHUE CEUYCHUI

[lepnieHAUKYISIPHOCTh MPSMOM U IUIOCKOCTH: TMEPHEHANKYJSpHbIE MpsSIMble B
MPOCTPAHCTBE, MPSIMbIE MapajuiebHble U MEePIEeHINKYIIpHbIE K MIOCKOCTH, MPU3HAK
NEePHNEHANKYISIPHOCTA MPSIMOUA U MIIOCKOCTH, TEOpeMa O MPSMOM MepreHIuKYIIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U MJIOCKOCTHIO, IBYTPaHHBIM
YIOJI, IMHEWHBINA yToJ IBYTrpaHHOro yria. [lepneHaukynsp U HaAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, TIPOEKIUs (PUTYPHI Ha
IJIOCKOCTh. [lepreHInKyIApHOCTh INIOCKOCTEN: NMPHU3HAK MEPHEHIUKYIIPHOCTH JBYX
mrockocteil. Teopema o TpEX nmeprneHauKyIspax

IloHsiTHE MHOTIOTpaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIDAHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTIOIPAaHHUKM, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronbHas
npu3Ma, TpaHH W OCHOBAHHS TNPHU3MBI, IpsMas U HAKIOHHAs MpPHU3MbI, OOKOBas W
M0JIHASl TIOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npssMOyroiabHbIN Mapajenenumne]] u
ero cpoiictBa. Ilupamuga: n-yronbHas nmupamuja, TpaHU U OCHOBAaHUE MHPAMUJIBI,
OoKOBasi M TOJHAs MOBEPXHOCTh MHpaMHJIbl, NpaBUIbHAs M yCeu€HHas MUpaMUa.
OneMeHTbl MNpu3Mbl M nUpaMuibl. lIpaBuibHBIE MHOTOTpaHHMKH: IIOHSATHE
[IPAaBWJIBHOTO MHOTIOIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHUIA,
npaBUiIbHAS TPEYroJibHAs MUpaMUIA U MPaBUWIBHBINA TeTpasp, kKyO. Ilpeacraienue o
MIPABWIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOAeKa’aAp u ukxocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IIIIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nupaMmujaax, napajjiejcnmicaax, IMpaBUJIbHBIX
MHOT'OrpaHHHUKax

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriasl. Ilinomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMO MPU3MBI, TIOIIalb OCHOBAHUH,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsIMOM mpu3Mbl. [1momans 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTU TMPaBWIBHONW MUPaMHIbI, TeOpeMa O IUIOMIAJU YCEUEHHOM MUpPaMUIBL.
[TonsaTue 06 00bEMe. OOBEM NUpaMUbl, IPU3MBbI

[Tonob6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAAIMU ITOBEPXHOCTEM,
00béMaMu OJOOHBIX Tell

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuuapudeckass OBEPXHOCTh, 00Pa3yIOUIKE HINHAPHUECKOW MOBEPXHOCTH, OCh
UAJTUHAPUYECKON mMoBepxHOCTU. [{umuuap: ocHOBaHUsS M OOKOBasi MOBEPXHOCTD,
o0pa3yromias ¥ 0Ch, TUIOIAb OOKOBOM U MOTHON MOBEPXHOCTH

Konunyeckasi moBepxHOCTh, 00pa3yronine KOHUYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHUYECKOW moBepXHOCTH. KoHyc: OCHOBaHME W BepIIMHA, OOpasyrolas U OCh,
wionaab OOKOBOM M TMOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00Opasyromme u
BbICOTA, OCHOBAHUA U 601(0132151 IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, 1uameTp, IUIoHalb noBepxHoctu chepsl. Bzaumuoe
pacnionoxeHue chepsl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iioniaab
cdepsl

N3o0paxenue Ten BpalieHus Ha TIOCKOCTH. Pa3BépTka nMiInHIpa U KOHyca
KoMOuHanmu e BpaieH!sl 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAS] B MHOTOTPAHHUK, WIH TEJIO BpaIleHUs

[Tonsatue 06 oO0BEMe. OcHoOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaieNienunena u cieAcTBus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O06BEéM mapa u miomaas cheps

[Tono6uble Tena B nmpocTpancTBe. COOTHOLIEHUS MEXY IIIOUIaSIMU TTOBEPXHOCTEH,
00BEMaMHU MTOO0HBIX TEI

Ceuenust umiauHApa (MapauieIbHO W TMEPHEHANKYJSIPHO OCH), CEUEHHUs KOHyca
(mapanieabHOE OCHOBAHUIO U IPOXOSIIEE Yepe3 BEPIINHY ), CEUEHHMSI 11apa

Bektop Ha miockoctd M B npocTpaHCTBe. CII0)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHune BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
MIPaBUJI ACUCTBUM C BEKTOpaMU

[IpsmoyronpHas cucrtema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocrefimme 3amaun B KOOpAMHATaxX. YTroia Mexay BekTopamu. CkaisipHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMcieHHE YIJIOB MEXAY HPSIMBIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOA TP PELIEHUH T€OMETPUUECKUX 3a4a4



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

BianeHne MeronaMu 0Ka3aTelbCTB, AJTOPUTMAMM  PEILICHUA 3a7ady;
yMeHHe (OpMYyJIUpOBAaTh U ONEPUPOBATh TMOHATUSAMU: OIpPENEICHUE,
aKCHMOMa, Teopema, CIEIACTBUE, CBOMCTBO, IIPU3HAK, [0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OpMYJIHUPOBATH
o0paTHOE M MPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEDPBI, HUCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HWHIYKIHH;
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHU IIPU PEILIECHUM 3a]1a4, OLICHUBATD
1 JOTUYECKYI0  IPaBWIBHOCTb  PAaCCyKJIEHHH; YMEHHE ONEpPUpPOBATH
MOHATUSAMM: MHOXECTBO, IOJMHOKECTBO, OIEpAaLlMA HaJ MHOXXECTBAMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMCAaHUA PEAIBHBIX IPOLECCOB U SBJICHUN U IPU PELICHUH 3a7a4, B TOM
YHclie U3 JIPYruX YYeOHbIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U OIUCHIBATh Tpadbl Pa3NTUYHBIMUA CHIOCOOAMU; HCIIONB30BaTh rpadbl Mpu

PEUICHUHN 3a1a4

YMeHue onepupoBaThb NOHATUSMM: HAaTypajbHOE YHCIO, LEN0e YHCIIO,
CTENEHb C LIEJBIM MOKa3aTeIeM, KOPEHb HATypaJbHOW CTENEHH, CTENEHb C
palMOHAJIBHBIM TTOKa3aTelleM, CTENEHb C JeHCTBUTENBHBIM IOKa3aTeleM,
jgorapu(M UucCIa, CHHYC, KOCHMHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHCIIA,
OCTaTOK M0 MOJYJIIO, PAaLMOHAIbHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PAlUOHAIBHBIX, JACHCTBUTEIbHBIX
2 qrces; YMEHUE MCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUI 00Init
JeNUTeNb W HauMeHbllee oOuiee KpaTHOe, ainroputMm EBkiaupa npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3ULUOHHBIMU CHCTEMAaMHU
CUHCIJICHUS; YMEHHE BBITIOJIHATH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeo0pa30BaHUs
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  ONEpPUPOBATH  IOHATHUAMMU:

IIOCJIICA0OBATCIbHOCTD, apI/I(i)MCTI/I‘{eCKaH nporpeccusa, TreoMETpUICCKaI



nporpeccusi, OECKOHEYHO YOBbIBarOLas IeOMETpUYecKas IpOrpeccus;
YMEHUE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMyYJI; yMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Mcia,  (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHYECKass | anreOpaumdeckas); YMeETh
IPOU3BOJUTh apuPMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIaMU;
IIPUBOAUTH IIPUMEPBI UCIIOJIb30BAaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUAMM:  Marpuua 2x2  wm  3x3, onpexenuTenab  MaTpULbI,

FCOMeTpI/I"IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHue onepupoBarh IOHATUSAMU: palMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTeabHblE, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
MOHATUSIMHU: TOXIECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH M HEPABEHCTB, DPAaBHOCHUIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMBl C IIOMOLIBK pA3JIMYHbIX IPUEMOB; pPEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1apaMeTpPOM; IPUMEHSATH
YpaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI JUIsI PELIEHUS MaTeMaTH4YECKHX

3a/1a4 W 3aJ1a4 U3 Pa3IuvIHBIX 00JacTel HAYKH U PEATbHON KU3HU

YMeHue omnepupoBaTh TOHATHSAMH: (QyHKIUS, YETHOCTH (YHKIIHH,
HNEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUIWH, HauOOJbIIee W HAaUMEHbIIEe 3HAUYCHUS
(GyHKIIMU Ha TPOMEXKYTKe, HempepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIMH, T€OMETPUYECKUN U
(¢u3nueckuil CMBICI TPOM3BOAHOM, TMEpPBOOOpa3zHas, OMpeNeTEHHbIN
UHTETpaT, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIUKCIIATh  MPOU3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YACTHOIO U
KOMITO3UIIMHM (YHKIMKA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMU; YMEHHE HaXOJWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIIOJIb30BATh MPOU3BOJHYIO JJIsi HCCIEIOBaHMUS (PYHKIMH,
HaXOAWTh HAWOONbIIME M HANMEHbIINE 3HAUYeHUs (QYHKIHH, CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHaJIu3a; NPUMEHATh NPOU3BOAHYIO JUISI HAXOXJIECHHUS HAWJITy4llIero
peumieHuss B IPUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMHYECKUX U

(u3MUecKUx 3aJavyax; HaXOJUTh IUIOMIAIU U 00BEMBI QUTYP C TTOMOIIBIO



HUHTCrpaia;, MNpUuBOAWTL HNPHUMEPbBI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIbI0 Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QYyHKLUS,
KOMITO3UIMS (YHKIMM, nuHeWHas (QyHKUOUS, KBaJpaTU4Has (QyHKUHUSA,
pauvoHaJIbHAas (QYHKUUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIMH, MOKa3aTeabHas U
aorapupmuueckas (yHKIHH; YMEHUE CTPOUTh TpapuKd H3YyYEHHBIX
GyHKUIMH,  BBINONHATH  npeoOpa3oBaHus  TrpadukoB  (QyHKUUH,
UCIOJb30BaTh TPaQUKHU JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelieHny 3a7ad U3 JPYrux ydyeOHbIX IMPeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJAy BEIUYHMHAMU;
WCII0JIb30BaTh CBOICTBA M rpaduku (YHKIUN JUIs pelieHusl ypaBHEHHIH,
HEpaBEHCTB M 3a/Jady C I[apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUM YpaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOLICHTHI, AOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBIATH BBIPAKEHMS, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBAaTh IPaBIONOAOOHOCTh pPE3YyJbTATOB;, YMEHHE MOJEIUPOBAThH
peanbHble CUTyallUd Ha $3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKECHMUSI,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIOJNb30BaHUEM  ammapara  aureOpsl,

UHTEPIPETUPOBATH MOJYYSHHBIN pe3yibTat

YMeHue onepupoBaTh MOHATUAMU: CpeJHee apU(pMeTHdYecKoe, MeIuaHa,
HanOoJbIlIee ¥ HaUMEHbINEe 3HAUYEHUS, pa3Max, AUCIEPCHsi, CTaHAAPTHOE
OTKJIOHEHHE 4YMCJIOBOTr0 Habopa; yMeHHe HU3BJeKaTb, MHTEPIPETUPOBATH
MH(OPMAINIO, PEACTABICHHYIO B Ta0iHIax, HAa AMarpammax, rpadukax,
OTPa’KAIOIYI0 CBOWMCTBA PEabHBIX IPOLECCOB M SIBICHUH; MPEICTABIATh
UHPOPMALIMIO C TOMOMIbIO TaONUII W JAWarpamMM; HCCIEI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM TpadUIecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKu UCCIIE0BaTh COBMECTHbBIE

Ha6J'II-OI[eHI/I$I C IIOMOIIbIO JHUArpaMM paCCCUBAaHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHSATUSIMH: CIYYaHBIM OMNBIT M CIy4allHOE

COOBITHE, BEPOSATHOCTh CIYYailHOrO COOBITHS, YMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIIOJNB30BAaHHEM TIpaUUECKUX METOMIOB; IPHUMEHSTh
(GopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyily MOITHOM
BeposiTHOCTH, hopmyny beprymmm, koMOnHaTopHbIe (aKThl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHI; YMEHHE OIEepUpOBaTh
NOHATHSIMH:  CITydaiiHas BEJIMYMHA, pPACIpEIeNiCHUEe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXUJAHWEe, JHUCIEPCHs W CTAHIAPTHOE OTKIOHCHUE
CIIydallHOW  BENMYMHBL, (QYHKIHUW  pacHpeieiieHHs W  IUIOTHOCTH
pPaBHOMEPHOTO, TTOKA3aTEIHHOIO M HOPMAJILHOTO paclpe/e/ieHuil; YMEeHUe
HUCIIOJIL30BaTh CBOMCTBA HU3YYCHHBIX pacnpeneneHI/Iﬁ IJI1 pCIICHUSA 3aaa4;
3HAKOMCTBO C MOHSTUSIMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
I/ICCJIG}IOB&HHﬁ; YMCHHUEC TIPUBOJUTL MPHUMEPLI IIPOABJICHUA 3aKOHAa
OOJBIIUX 4YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OIIEPUPOBATH MOHATUSAMHU: COYCTAHWE, MEPECTAHOBKA, YUCIIO COYCTAHUMU,
YUCIIO  NEPecTaHOBOK; OwHOM  HpIOTOHA; yMeHHE  MNPUMEHSTh
KOMOUHATOpHBIC (DAaKTBhl M PACCYXKICHUS JJIsl PEIICHUs 3a7a4; OICHUBATH
BEPOATHOCTH PeajbHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTJIa, INIOCKUNA YTOJI, IBYTPaHHBIN
yroJI, TPEXTPAHHBIN yTOJI, CKPENIMBAKOIIMECS MPSMbIC, MapaJUIeIbHOCTh U
NEePHEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpsIMBIMH,
Yrojl MEXAy MNpsMOM U IUIOCKOCTBIO, YrOJd MEXKIY IUIOCKOCTSIMU,
paccTosiHue OT TOYKHM JIO IUIOCKOCTH, PACCTOSHUE MEXIAY HPSIMBIMU,
pacCTOsIHUE MEXIY IUIOCKOCTSIMU;, YMEHHE HCIOJIb30BAaTh NMPHU PEIICHUU
3a/1a4 M3ydeHHBbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OILIEHWBATh
pasMepbl OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MaTEMaTHYECKHE
MOJEJIM C TOMOIIbI0 TE€OMETPUYECKUX TMOHSATHM M BEJIUYUH, PpElIaTh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAb (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPaBUJIBHBIA MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, MapajuieNienuIie]l, Mnpu3Ma, NupaMmuiaa, Qurypa ¥ TOBEPXHOCTH
BpalllcHHs, NWIMHADP, KOHYyC, map, cdepa, miomans chepsl, UIOMmab
MOBEPXHOCTH MMHUPAMUJIBI, TPU3MBI, KOHYyca, HWIMHApPA, O0BEM Kyoa,
NPSIMOYTOJIBHOTO  MMapaJuleyIeuIieia, MHUPaMHIbl, TPU3MBI, LHIHHIPA,
KOHycCa, mapa, pa3BEpPTKa TOBEPXHOCTH, CCUCHHUS KOHYyCa W IWIMHIPA,

napajjiCJibHbI€ OCH HWJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTh,
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12

13

Kacamomasca cdeppl, HUWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M MOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(dhopMynHupoBaTh OMpeesieHUs] N3ydYaeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
ompoBepraTh HX; YMEHHE NPOBOAUTH KiIacCHpUKauuioo ¢GuUryp 1o
pa3IMYHbIM TNPU3HAKAM, BBIIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIC

MTOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHSIMH: JBIKCHHE B  IIPOCTPAHCTBE,
napajyieNbHbI MEePeHOC, CUMMETPHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue TOA00Ms, TMOA00HBIE (UTYpPBHI; YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIC (UTYPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIIOIH30BaTh FT€OMETPHUYCCKHE OTHOIICHUS TIPH
peIIeHUH 3a]a4; HAXOJIUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJ,
IIomaab, 00BEM) MPU PEIMICHUH 3a7a4d U3 JPYTHX yUSOHBIX MPEAMETOB U
W3 peajbHOW >KWU3HMU;, YMEHHE BBIYHCISATh T'C€OMETPHUECKHUE BEIUYMHBI
(mmHA, yrou, IIIOMAab, OOBEM, IUTOMAAb TOBEPXHOCTH), HCIIONB3YS
M3y4deHHble (OPMYINIBI M METOJbI, B TOM YHUCIIE: TUIOMAJb MOBEPXHOCTU
MMpaMHIbI, TPU3MBI, KOHyCa, MWIMHIApA, Tomanab chepsr; 00béM Kyoa,
MPSIMOYTOJIFHOTO ~ MapajuleNenumneia, MTUPaMUAbl, TPU3MBIL, ITHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MMOIOOHBIX QUTYP

VYMmenne ONCprUpOBaAThH MOHATUAMU: NPAMOYTOJIbHASA CUCTCMAa KOOPAHHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKEHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TMPOW3BEJCHUE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEKIY
BCKTOpaMu, YMCHHUC HCIIOJb30BATH BCKTOprlf/’I )51 KOOpI[HHaTHI:Iﬁ METO

U pCHICHUA TCOMCTPHUUCCKUX 3a1aYd U 3a/la4 APYTIux y‘le6HBIX npeaMETOB

YMeHne BbIOMpATh OAXOMSIIUNA METOJT IS PEIISHUs 3a]]auH; TOHUMAaHHE
3HQUMMOCTH MATEMAaTHUKA B M3YyUYEHUHM TPUPOJHBIX M OOIIECTBEHHBIX
NPOIECCOB U SIBICHUN; yMEHHE paclo3HABaTh MPOSIBICHUE 3aKOHOB
MAaTeMaTHK{ B UCKYCCTBE, YMEHUE NMPUBOJIUTH MIPUMEPHI MaTEMAaTHUUECKUX

OTKPBITUN POCCUKCKON U MUPOBOW MAaTEMAaTUUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucna v BIYUCICHUS
HatypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEI

Panmonaneubie  uynciia. OOBIKHOBEHHBICE M JIECATHYHBIE JPOOH, IPOIICHTHI,

OeCKOHEUHbIEC IEPUOTUIECKUE IPOOH

ApudmeTnueckuii KOpeHb HaTypaslbHOHM creneHu. [leficTBus ¢ apudmeTnyeckumu

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbM okaszaresieM. CTeneHb ¢ pallMoHaIbHBIM ToKa3zareneM. CBOMCTBa

CTCIICHU

CuHyc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHUHYC,

apKTaHI€HC YHUCIIOBOIO apryMeHTa
Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JleiicTBuTenbHbIe YHUCHA. ApHPMETHYECKHE ONepaluud C JCHCTBUTEIHHBIMU
yricnamu. [IpuOnmkE€HHbIE BEIYHUCICHS, IPABIIIa OKPYTJICHHS, TPUKHUJIKA U OIICHKA

pe3yibTaTa BEIYUCICHUN

[TpeobOpazoBaHue BhIpaKEHUN

KommnekcHsie uncia

YpaBHEHHS 1 HEPABEHCTBA

[{enble 1 TpOOHO-pallOHAIbHBIE YPaBHEHUS
Uppanmonaibubie ypaBHEHUS

TpuronomeTpuueckue ypaBHEHHs

[TokazarenpHbIC U JIOTApUPMUICCKUE YPABHEHHS
[{enbie 1 TpOOHO-paIOHATBHBIE HEPABEHCTBA
WppanronanbHble HEPABEHCTBA

[TokazarenbHbIE U TOrapuPMUUIECKIE HEPABEHCTBA
TpuroHomeTprueckue HEPABEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILIbI

DOyHKINUU U TpaPUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2
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5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynaknus, crnocoObl 3amanus (GyHkmuu. ['paduk dyakuum. B3zaumMHO oOpaTHBIC

¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKIIHI

Ob6nacte ompezneneHuss U MHOXKECTBO 3HaueHWd ¢Qynkuuu. Hynum ¢yHkuum.
[TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMyMbl U MHUHUMYMbI (GyHKUuu. HauGombllee U HauMeHblIee 3HAYCHHE

(GYHKIIMN Ha TPOMEKYTKE

CremnenHas (I)yHKI_II/ISI C HATypaJIbHbBIM M MLCJIbIM I10Ka3aTCJICM. E€ cBoiictBa u

rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTEIICHU
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

Toukm paspeiBa. Acumnrotel rpadukoB QyHkiuid. CBoiicTBa  (QYHKIUH,

HENPEPBIBHBIX HA OTPE3KE
ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs IIOCIIEA0BATEILHOCTEN
Apudmernueckast U reoMmerpuueckas rnporpeccuu. opmyna cI0KHBIX IPOLEHTOB
Hauana maTemaTuyeckoro aHanusa

[TpousBonHas Gyukiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKINUN

[IpumeHeHre NPOU3BOAHONW K HCCIEIOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTb U
sKCTpeMyMbl. Haxoxnenue HanOoOJbIIEro U HAUMEHBIEro 3HaYeHUs (YHKLIUU Ha

OTpe3Ke
[TepBooOpasnas. MaTErpan

MHoxecTBa U JIOTHKa

MHoO)kecTBO, onepanuu HaJ MHOXkecTBaMu. [lnarpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTHCTUKA

OnucarenbHas CTaTUCTUKA

BepostHoCcTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTU

[IpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

MHoOrorpaHHuku

Tena v MOBEpXHOCTH BpAILEHUS

KoopauHatsl 1 BEKTOPBI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






