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IMNOACHHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «I'eomeTpus. YTIIyOJICHHBIH YPOBEHBY
ans 10- 11 xmacca cocraBieHa Ha ocHoBe ofgHouMeHHoW @PIL. T'eomerpus
SIBJISIETCSL OJTHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpEeAHEro o0Iero oopazoBaHus,
TakK Kak o0ecreuyrnBaeT BOZMOXHOCTh U3YUEHUS TUCLUILIIUH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH W NPEIMETOB T'YMAHUTAPHOTO IUKJA. [lockoiibKy Jorumyeckoe
MBIIIJIEHUE, (OPMUPYEMOE NPH HM3YYEHUU OOYYaIOIIMMHMCS TMOHATUWHBIX OCHOB
TE€OMETPUH, IMPU TOKA3aTEIbCTBE TEOPEM M INOCTPOEHUHU LEMOYKH JIOTHYECKHUX
YTBEPKICHUW NPU PEMIEHUM TEeOMETPUUYECKUX 3a/lady, YMEHHUE BBIIBUTAThb U
ONpPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA MpPU PEIICHUU 3a]ad
€CTECTBEHHO-HAYYHOT0 IIUKJIa, B YaCTHOCTH (PU3UYECKUX 3a]au.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomerpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIWBUIYAJIbHBIX CIIOCOOHOCTEH OOyyarommxcs mpu
U3YYCHUU TEOMETpPUH uepe3 O0OeCledyeHHe BO3MOXKHOCTU MPUOOPETEHUS U
UCIOJIb30BaHUsl Oojee TiNyOOKMX TE€OMETPUYECKMX 3HAHUW U JACeHCTBUM,
cnequ(pUYHBIX T€OMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOr0 Npo(hecCHOHAIBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMATHKH.

[TpuopureTHpIMM 3aJauyaMu Kypca TE€OMETpPHUH Ha YINIyOJEHHOM YpPOBHE,
PACHIMPSIONIMMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne NpeaCcTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYIKAIOIIMM MUPOM;

dopMupoBaHHE MpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJIENSAX, MO3BOJSAIONIMX OINUCHIBATh M M3y4aTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAaHUE TOHITUITHOTO anmnapara 1o pasjaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOPEM,
dbopMynT ¥ yMEHHE HUX TPHUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HAXOIUThH
HECTaHJapTHbIE CIIOCOOBI PEICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHHS PacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEalbHOM
MUpE MHOTOIPAHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHMYECKOIO MOCTPOEHUS
MaTEeMaTUYECKUX TeOopuil, (popMUpOBaHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJEHUHN PACCYKIACHUM;

dopMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeJIbCTB M aJIrOPUTMOB
pelIeHns, YMEHUSA UX HPUMEHSTh, MPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B
XO/JI€ PEIlICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33J1a4 C MPAKTUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUYM MaTEMATUUYECKUX YTBEPKJICHUN U POJIU AKCHOMATHUKH B TIPOBEJICHUH
JNEAYKTUBHBIX PaCCy>KJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

¢opmupoBanre (yHKIUMOHAIBLHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUSI PAclo3HABaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCIEIO0BAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MNOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHs B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIep KaTelIbHbIM JIMHUSIM y4eOHOTO Kypca, a
(GopMHpOBaHHE JIOTMYECKMX YMEHHMI  pacmpelnensieTcss He TOJBKO IO
COJIEpKaTeNIbHBIM JIMHUAM, HO U 10 TojaM obydenus. Coaepxanue oOpa3zoBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanbHoil padoueit
IpOrpaMMbl, paclpeleiaEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAaM 00ydaroIuecs
oOpaliaquch HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHM30BaTh  OBJAJCHHE
r€OMETPUYECKUMU OHATHUAMH U HaBbIKAMU MOCIIEI0BATENBbHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, pACIIUPS U YIIIyOJIsis
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb  ycnmoBus s guddepeHuuanuu  00ydeHHS, TMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMM, oOO€CleuuTh YIiyOJEHHOE
U3YYEHUE T€OMETPHUH KaK COCTaBJsIoIIEH yueOHoro npeamera «MaTtemaTukay;

NOJATOTOBUTH OOYYaIOIIMXCA K MPOAODKEHUI0 H3YYEHUST MAaTE€MaTHKH C
yaéToM BBIOOpa Oymymield mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKIY
o01mM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HeZIeN0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
napajuielibHble W CKpellMBarolmuecss mnpsmble. [Ipu3Haku CKpemuMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
U 1uiockocTd. [lapamienbHoe M LIEHTpabHOE MPOEKTHUPOBAHUE, HM300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeNbHOIO MpoekTupoBanus. W3o0paxenue
buryp B mapasiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMA B IIPOCTPAaHCTBE. [lapayiepHOCTh TUIOCKOCTEN: MapaJuIeIbHbIE
IJIOCKOCTH, CBOICTBA MapaJuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapaulelieuIie],
IIOCTPOCHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK  NEPHNEHIMKYJSAPHOCTH  JIBYX
I0CKOCTEN. Teopema o TpEX MePHEHAUKYIAPaX.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIOJI, JIMHEWHBIW yroJl ABYI'PAHHOIO yriya. TpEXTpaHHbI U MHOTOI'PaHHbIE YIJIbI.
CBoliCTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma, npsMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBAsl U MOJHAs IOBEPXHOCTb MPU3MBI.
[Tapamnmenenunen, NOpsSAMOYrOJIBHBIA — MHapajuleJIENUIe] W €ro  CBOWMCTBA.
Kparuaiimine mnyTM Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammupa: n-yroiapHas mnHpaMuja,
npaBuwibHas W yceu€HHass nupamuiabl. CBolicTBa pébep M OOKOBBIX TI'paHEl
NPaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpAaHHUKH: IPaBUJIbHAS IpU3Ma U



MpaBUWIbHAS IHUpPAMUJA, MPABUJIbHAS TPEYrOJjbHAs MNHUPAMUIA W MPABUIIbHBIN
TeTpadsip, KyO0. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
JNOAECKAdIP U UKOCADIP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalid, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IIONAJAh OCHOBaHWI, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOW MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIHHOM MHUPaMUIbI,
TEOpeMa O IUIOLIAAN YCEUEHHOU TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B MPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamtenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. IIpsimMoyronpHas cucremMa KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBsA3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN MeEXIy BekTopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[loHATHA: UUAMHIpPUYECKAsT TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTb,
chepuueckass TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnonoxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalieHusl Ha TUIockocTh. Pa3BépTka munuHapa U koHyca. CuMmmerpus chepsl u
miapa.

O6béM. OcHOBHBIE CcBOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbI, HUJIUH]IpA, MUpaMUIbl U KOHyca. OOBEM I1apa M 1apoBOTO
CEerMEHTA.

KoMOuHnainuyu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
HWIMHAP, ONHCAaHHAs OKojo nuiauHapa. Ilepeceyenne cdepbl M mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,



OIKMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPaHHUK WM TEJO
BpaLICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYCA, IJIONMaab chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, ILIONIAACH MOBEPXHOCTEN
nonobueix ¢uryp. IIpeoOpasoBanue momoOusi, romoTeTHs. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUs: CEUEHUS LIIMHAPA
(mapayieTbHO YW MEPIEHAMKYISIPHO OCH), CEUCHHS KOHyca (mapaljieiabHble
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPILINHY), CEYEHUS 1Iapa, METObI IOCTPOCHHUS
CEUYEHHMI: METOJ CJIEIOB, METOJ BHYTPEHHEIrO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEKYLIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHctBe. Omnepauuu HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBAa BEKTOPHOIO YMHOXEHHUA. [IpsmoyronbHas
cucTemMa KoopauHat B mpoctpaHcTBe. Koopaunats! Bekropa. PasznoxkeHune Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH TE€OMETPUUYECKUX
3asay.

J{BMKEeHUS B IPOCTPAHCTBE

JIBixxenust mpoctpanctBa. OToOpaxkenus. [[BrkeHuUss U paBeHCTBO (uryp.
OO6mue cBoicTBa JABWXKEHUM. Buabl ABWKEHUN: MapauiebHBIA IEepeHoC,
LHEHTpaJbHass CUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IPOLLJIOMY M HACTOSLIEMY POCCHMCKONW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsA AICTETHKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUNA, PACCYKICHUH, BOCIPUUMUIUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTIIbIXa, PEryisipHas ¢pu3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-0310POBUTEILHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun U pean30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTEeMAaTUYeCKHX 3HaHMM JUIsl pelieHus 3afad B 00JacTu
OKpYJ)Karolel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA ¥ 3HAUYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEOBATEIbCKYIO JIEATETbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUW, OTHOIICHHH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBATH
OTpeieNICHUs] TIOHSITUH, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN34;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBIOWpATh crmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yyuy€ToM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATH3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS MO XOAY PELICHUs 3a/layu,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:

BIAJCTh HABBIKAMH  TI03HABATEIHHON  pedyIieKCMM  KaK  OCO3HAHMS
COBEPINAEMbIX JIEUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAICTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JTOCTIDKCHUS VI HEJIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHJIUBHUAYaIbHOU
paboTBl TpHM pEHICHWH YYCOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeneniTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTar padoTHI,
00001aTs MHCHUS HECKOJILKHX JIIOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH UYJICHAMH KOMAaHIBI, OIICHUBAThH
KauyeCcTBO CBOETo BKJaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

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 KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpHUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOMl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU 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 MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LHEHTPaJIbHOE U OpTOTOHAJIBHOE
MIPOCKTUPOBAaHKUE (PUTYP HA IIIOCKOCTh, BBINOJHATH M300pakeHusi Guryp
Ha IUIOCKOCTH;

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,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
duryps;

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

e BBINOJIHATH JACUCTBUS HaJl BEKTOPAMHU;

e pelmarh 3aJa4d Ha J0Ka3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TCOMETPUUYECKUX BEIUYMH, MPUMEHSISI HU3BECTHBIE METObI
MIPU PEIICHUN MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJI0KHOCTH,;

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,
HCCIIEIOBATh MMOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajreOpbl, peliath MPaKTUYECKHUE 3aJ1ayH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0y4aronuiicss HAyIuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS,;

ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C TEJIaMU BpPALCHUS: LIWJIMHAPOM,
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;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHus,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHKOB WM TEJI BPAICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OMMCaHHBINA 0KOJIO cdepsl, chepa, BIUCaHHAST B MHOTOTPAHHUK WA TEJIO
BpAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXKY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEIN;

n300paxarh u3ydaeMble (UTYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, IMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
periaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTJIOB MEXKY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUMUCIICHHE PACCTOSTHUM OT TOYKH JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JABUKCHUM;

BBITIOHATh M300paXEHUsI MHOTOTPAHHUKOB U TEJl BpAIllCHUS MpU
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, TIPY TTOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LUIMH]IPA
(mapanienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajljieibHbie
OCHOBAHHUIO U TIPOXOASIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METO/bl TOCTPOCHHSI CEUEHWI: METOJA CJEJI0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



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-KOMMYHHKAIIMOHHbBIE
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/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUNIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTl B paccTosTHUA
MHoOrorpaHHuku
BexTops!l B mpocTpaHcTBE

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3AIIUS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Amnanutudeckas reoMeTpus

[ToBTOpeHme, 0600mEeHNE 1
cHUCTeMaTH3allMs 3HAHUI

OO0BEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJl

JBrxeHus

[ToBTOpenue, 0600mEeHNE 1
cUcTeMaTH3aInsI 3HaHUN

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

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

padoThbI

OcHoBHbIE NpaBUiIa

M300paKEeHHS HA PUCYHKE

IUIOCKOCTH, MapaiiebHbIX 1
MPSAMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

IMonarusa CTEPCOMETPHH: TOUKA,

npsiMasi, MI0CKOCTh,

npoctpaHcTBO. OCHOBHEBIC

npaBuiIa N300paKeHMs Ha 1
PHUCYHKE IJIOCKOCTH,

napauIebHBIX TMPSIMBIX

(OTpe3KOB), cepeIMHbI OTpe3Ka

[TonsTHs: nepecekaronmecs
IUIOCKOCTH, IE€peCceKaroIrecs
npsiMasi ¥ MI0CKOCTb;
HOJIyIPOCTPAHCTBO

[TonsTHs: nepecekaromuecs
IUIOCKOCTH, IepeceKaroIecs
npsiMasi ¥ MI0CKOCTb;
HOJIyIPOCTPAHCTBO

MHoTOrpaHHHUKH, N300paKEeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX

IIpakTHyeckue
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
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buryp, HECYIIECTBYIOIIHNX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIHNX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CJIECTBUS U3 HUX

Axcuomel CTCPCOMCTPHUH U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBbIE CIEICTBUS U3 HUX.
CriocoOblI 3a1aHusI IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

N3o00pakeHune ceueHni
MUPaMUJIBL, KyOa U TPU3MBIL,
KOTOpBIE MTPOXOISAT Yepe3 uxX
pEbpa. N3o0pakenue
nepecedeHust MoJIy4YeHHBIX
miockocrel. PackpammuBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
[[BETaMU

N3o6paxkenune ceueHuit

MUPAMHUIBI, KyOa U IPU3MBIL,

KOTOPBIE TPOXOJAT YEPE3 UX 1
pé6pa. M3obpaxenue

nepeceyeHus! MoTy4eHHbIX

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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II0CKocTel. PackpammmBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
LBETaMU

N3obpaxenue ceueHmit
NUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT Yepe3 UX
p&opa. N3obpakeHune
NIEPECEUEHUS TTOITYYEHHBIX
mockocrel. PackpammyBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU
L[BETaMU

N3o0pakeHrne ceueHUi
MUPAMUJIBI, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEPE3 UX
pé6pa. N3obpaxenue
nepeceyeHus! MOTyYEHHbIX
miockocrell. PackpammvBanue
TIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMU

Merton cneoB 1Sl MOCTPOEHUS
CEUYECHUU

Mertoa cie1oB Ui MOCTPOCHHUS
ceyeHnid. CBOMCTBA NepecedeHni
IPSIMBIX U IJIOCKOCTEH

Merton cienoB Uit MOCTPOSHUS
ceyeHnid. CBOMCTBA NepeceyeHU
IPSIMBIX U IIJIOCKOCTEN

IToctpoenue ceueHuii B
nupaMuje, Kyoe mo TpéM Toukam

https://m.edso0.ru/0SLAY6GMF

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. Co31aHne BEIHOCHBIX
YyepTexeil U 3ammch 1aroB
MOCTPOEHUS

ITocTpoenue ceyenuii B
nupamuje, Kyoe no TpéM Toukam
Ha pé6pax. Co31aHne BEHIHOCHBIX
YyepTexeil U 3ammch 1aroB
MOCTPOEHUS

IToctpoenue ceuenuii B
nupaMmuje, Kyoe no TpéM Toukam
Ha pé6pax. Co3maHue BEHIHOCHBIX
YyepTexeil U 3ammch 1aroB
MOCTPOEHUS

IToctpoenune ceuenuii B
nupaMuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHne BEHIHOCHBIX
YyepTexeil U 3ammuch 1aroB
MOCTPOEHUS

[ToBTOpEHME MIIAHUMETPUN:
TeopemMa 0 mMpONOPLHHMOHATBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

[ToBTOpEHKE TITAHUMETPUH:
Teopema Menenas. Pacuertsl B
CEUYEHHUSAX Ha BHIHOCHBIX
yeprexax. Mctopus pazButus
TUTAHUMETPHUH U CTEPEOMETPUN

KonTtponbHas 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
HPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroiuecs fnpsiMble.
[Ipu3Haku ckpemuBarOmMXCcs
npsameix. [lapamiensHble npsiMble
B [IPOCTPAHCTBE

Teopema o cymecTBOBaHUH U
€JUHCTBEHHOCTH IIPSIMOU
napajuleJIbHOU TaHHOH IPSIMO,
IIPOXOJSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JaHHOM npsimoit. Jlemma o
[epECEeYCHUH NapaIeIbHBIX
IPSIMBIX IJIOCKOCTBIO

[TapamienbHOCTB TpEX NPSIMBIX.
Teopema 0 TpEX MmapaaeabHbIX
npsaMeix. Teopema o
CKPEIIHUBAIOIINUXCS MPSMBIX

[TapannenbHoe MPOSKTHPOBAHHE.
OcHOBHBIE CBOMCTBA

napajuIeIbHOTO MPOCKTHPOBAHUS. 1
N3o0pakeHune pa3HbIX (GUTyp B
napasuiebHON TPOCKIIMHU

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

3agaun Ha JOKa3aTEIbCTBO U
HCCIeI0BaHNE, CBI3aHHEIC C 1
paCIOIOKEHUEM MPSIMBIX B

https://m.edso0o.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3IMZ

https://m.edsoo.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

30

31

32

33

34

35

POCTPAHCTBE

[TonsATHA: MapaIebHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
[apaJUIEIbHOCTH NPSMOU U
mockoctH. CBOMCTBA
[1apaJuUIeIbHOCTU IPSIMON U
IIJIOCKOCTH

I'eomerprueckue 3agaun Ha
BBIYUCJICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C M1APAJUICIIBHOCTHIO
NPSIMBIX U MIJIOCKOCTEN B
MIPOCTPAHCTBE

IToctpoenue ceuenus,
MIPOXOJISIIIETO Yepe3 TaHHYIO
NpsIMYIO Ha YepTeke U
napajuiebHOTO JPYTrod MPSIMO.
Pacuér oTHOIIEHNI

[TapannenpHas npoexuus,
MPUMEHEHUE JIJTS IOCTPOCHUS
cedyeHui Kyoa u
napauienenunena. CpoicTea
napajuieNienune1a u Ipu3Mbl

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH JBYX
TTOCKOCTEN

Teopema 0 mapauieIbHOCTH 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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MIPUHAJICIKALLYIO TaHHOMN
IUIOCKOCTH U CJIEICTBUA U3 HEE
CaoiicTBa napamieabHbIX
IUIOCKOCTEH: 0 mapasuieaIbHOCTH
HPSIMBIX TIEPECEUEHUS ITPU
NIEPECEUECHUH [IBYX
NapaJuIeIbHBIX TUNIOCKOCTEN
TpeTben

CaoiicTBa napasmieabHbIX

IUIOCKOCTEM: 00 oTpe3Kax

HapauIeIbHBIX IPSMBIX,

3aKITFOUEHHBIX MEXKTY 1
napaieIbHbIMU TIIOCKOCTSIMU; O
nepeceueHuy MpsiMoii ¢ AByMs
napaieIbHBIMU TTIOCKOCTSIMH

[ToBTOopenue: Teopema I[Tudaropa
HAa TJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a u
IIPSIMOYT'OJIBHOTO 1
napaesenunesa

Brruncnenue uinH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM 1
napaiesienumne e

[leprieHAMKYASAPHOCTH MPSAMOM 1
wiockocTH. [Ipu3nak
NEPICHIUKYIIPHOCTH IPSIMON U
MJIOCKOCTH

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

https://m.edsoo0.ru/QLA4PYRAT

https://m.eds00.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 MPAMOM 1
wiockocTH. [Ipu3nak
NEePHEHANKYISIPHOCTH MIPSIMOHN U
MJIOCKOCTH

Teopema 0 CylIeCTBOBAHUY U
€MHCTBEHHOCTH MPSIMOH,
MPOXOJSIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K ITTIOCKOCTH

ITlnockoctu n
MEePIEHANKYIJISIPHBIE UM TIPSIMBbIC
B MHOTOTpaHHUKAX

ITnockoctu n
NEPIEHINKYIIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnieniuKyIsip U HAKJIOHHAS.
[TocTpoeHue neprneHuKysapa u3
TOYKH Ha IPSIMYIO

[lepnieniuKyIsp M HAKJIOHHAS.
[TocTpoenue nepneHuKysipa u3
TOYKH Ha IPSIMYIO

Teopema o Tpéx
nepreHuKyspax (npsamas u
oOpatHasi)

Teopema o Tpéx
HepHeHnKyIIApax (npsamas u
oOpatHasi)

Yron Mmexay CKpelyBarOmIMUC

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

52

53

54

55

56

57

58

59

60

MMPAMBIMHA

ITouck neprieHIUKyYIAPHBIX
IIPSIMBIX C ITIOMOILBIO
NEPHEHANKYJISIPHBIX IUNIOCKOCTEN

OpTOFOHaJIBHOC IIPOCKTUPOBAHNC

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHON MUPAMU/IbI
C IIOMOUIbIO OPTOTOHAJIBHOM
IIPOEKLNN

[TocTpoenue ceuenuii kyoa,
MPU3MBIL, IPABUIILHOM MUpPaMUIbI
C MIOMOUIBIO OPTOTOHATIBHOM
POEKINH

CumMMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOT'OI'paHHHMKaxX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

[IpaBusibHBIE MHOTOIPAHHUKH.
Pacuér paccTostHUIM OT TOYKH 10
IUIOCKOCTH

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHui OT TOUKH 10
IJIOCKOCTH

CnocoObI OIyCTHUTH
NEePIEHANKYJISPBI: CAMMETPHS,

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

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/F5SZMOAI1AE

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 MapajuIeIbHON
MPSAMOI

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KontponbHas padora "B3aumuoe
pacroI0kKEHUE NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: yroa MEexKIy
NPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIILHOM
TpPEYroJbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: Yyroa MEeKIY
CKPELMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

I'eomerpuueckue MeTo bl
BBIUKCJICHHSI yTIIa MEXTY
PSIMBIMUA B MHOTOTpaHHHUKaX

JIByrpanssiii yroa. CBOHCTBO
JMHENHBIX YTIIOB JIBYIPaHHOTO
yria

[TepnieHnUKYISPHBIE TIOCKOCTH.
CBoiicTBa B3aUMHO
MIEPIICHIUKYJISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEM; TEOpEMA O MPSIMOM
[IEPECEUYCHMS IBYX IUIOCKOCTEH

NEPIEHANKYISIPHBIX 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/8SH4CYFABO

https://m.edsoo.ru/F1IHM69INVD

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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IIJIOCKOCTH

[IpssMOyTOIBHBIM
napajuiesenunes; Kyo;
WU3MEPEHMsI, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulielenume1a

Teopema o AuaroHanu
HPSIMOYT'OJIBHOT'O
napajuieJienumnesa u cJIeICTBUE
13 HEe

CrepeoMeTrpuueckue u
IMMPUKIAAHBIC 3a1a4H, CBA3aHHBIC
CO B3aWMHBIM PACIIOJIOKEHUEM
MMPAMBIX U IIJTOCKOCTHU

[ToBTOpEHME: CKpELIMBAIOLINECS
npsIMblE, MapasiebHbIe
IUIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX

[Tapa napanienpHbIX MIOCKOCTEN
Ha CKPEIIMBAIOIINXCS MPSIMBIX,
paccTOsIHUE MEXIY
CKPEIMBAIOIIUMHUCS MIPSIMBIMH B
IPOCTBIX CUTyalHUAX

PaccrosiHue oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TNIOCKOCTH

Brrurciienue paccTossHUN MEXTY
CKPEIIHUBAIOIIUMHUCS MIPSIMBIMHU 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/SW9VIIHMD



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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IIJIOCKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA

AJId TPCXTPAHHBIX YIJIOB.
Teopema Iludaropa, Teopemsl
KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTIia

DeMeHThI cheprudecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JMHUM Ha 3emiie

Kontponbnas padora "Yrisl u
paccrosiHus"

CucreMatusalnus 3HaHUH
"MHOTrorpaHHuK 1 €ro
SJIEMEHTBI"

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuia

IIpusma. IIpsAmas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

[Ipsamoit napaienenunes,
PSIMOYTOJIbHBIN
napaienenurnes, Kyo

Bbinykiible MHOrOrpaHHUKH.
Teopema Oinepa

BrInykiibie MHOTOIpaHHHKM.

Teopema Ditnepa. [IpaBuiabHbIC U

MOJTyTpaBUIIbHbIE
MHOTOTPaHHUKHU

KonTtponsHas padora

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.eds00.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU 1D

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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100
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"MHororpaHHuku"

[ToHsATHE BEKTOpaA HA MIIOCKOCTH
U B IIPOCTPAHCTBE

CymMma BEKTOpOB

Pa3zHocTh BEKTOPOB

[IpaBuno napannenenumnena
YMHOKEHHE BEKTOPA Ha YUCIIO

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

CKaJ'ISIpHOC IMPOU3BCIACHUC

Brruucnenue yria mexny
BEKTOPAaMH B IPOCTPAHCTBE

[Ipocreitmue 3anauu ¢
BEKTOpaMHU

[Ipocreiimue 3aga4um ¢
BEKTOpaMHU

[Ipocreitmme 3anauu ¢
BEKTOpaMU

[Ipocreitmuue 3anauu ¢
BEKTOpaMHU

O00011eHNE U CUCTEMATU3ALMS
3HaHUH

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUH

Hrorosast KoHTpOJbHAS paboTa

HroroBast koHTpOIbHAs 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.edsoo.ru/JZ46VNC71

https://m.edsoo.ru/IUS196UQP

https://m.edsoo.ru/FIXV79T8B

https://m.eds00.ru/JCWURNGO1

https://m.edsoo.ru/BEHWOELKS

https://m.edso0o.ru/PIWIWZZSY

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 cucTeMaTusa
102 HICHHE H CHCTEMATHSAMHA 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
"KoopaunaTs! BeKTOpa Ha
IJIOCKOCTH M B TIPOCTPAHCTBE"

IToBTOpenue tems! "CkanspHoe
IIPOU3BEICHNE BEKTOPOB"

IToBTOpEHUE TEMBI
"Belunciienue yriia Mexmuy
BEKTOpPaMHM B IIPOCTpaHCTBE"
[ToBTOpenue temsl "YpaBHEHNE
MPSAMOM, MPOXOISIIEH Yepe3 1B
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJib, YpaBHEHHE MIIOCKOCTH
B OTpe3Kax

YpaBHEHHE IIIOCKOCTH,
HOpMaJb, YpaBHEHHE IIIIOCKOCTH
B OTpe3Kax

BekropHoe nmpousseieHue
JIuHeiiHbIe HEPAaBEHCTBA,
JMHEWHOE MpOorpaMMHUpPOBaHUE
JIuneliHble HEPABEHCTBA,
JIMHEHHOE MPOrPaMMHUPOBAHHE

AHanuTHYeCcKHne MCTOAbI

KoanuecTBO 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.edsoo0.ru/55KY41LVG

https://m.edsoo.ru/U20HPUS6W

https://m.edsoo.ru/VYIHSTERW

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

https://m.edsoo0.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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12

13

14

15

16

17

18

19

20

pacuéra yria Mexay IpsSMbIMU B
MHOTOTpaHHUKAX

AHaTUTHYECKUE METOIBI
pacdéra yria Mexmay
IUIOCKOCTSIMH B
MHOT'OTPaHHUKAX

dopmyiia pacCTOSIHUSA OT TOUKH
JI0 IJIOCKOCTH B KOOPAMHATAX

Haxoxnenue pacctosiHui ot
TOYKH JI0 IJIOCKOCTH B KyOe

HaxoxneHnue paccTosiHui OT
TOYKH JI0 MJIOCKOCTH B
MPaBWJIbHON MHUpamMuie

KonTponbhas padbora
"AHanuTHyeckas reoMerpus’”

CeueHHs MHOT' Or'PpaHHUKOB:
CTAaHAAPTHBIC MHOTOT'PAHHUKHU

CeueHust MHOTOTPAaHHUKOB:
METO/I CIIEJIOB

CeueHust MHOTOTPAaHHUKOB:
CTaHJIapTHBIE INTIOCKOCTH,
MEepEeCEUYCHUS MPSAMBIX U
MJIOCKOCTEH

[TapamienbHbIe IpsIMBIE U
IUIOCKOCTH: MapaJlielIbHbIe
CeueHUs

[TapasienbHbIe IPSIMBIE U
IUIOCKOCTH: PaCUYET 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.edso00.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

21

22

23

24

25

26

27

28

[TapannenbHble IPAMBIE U
IJIOCKOCTH: YTJIBI MEXTY
CKPELIMBAIOIINMUCS TPSIMBIMHU

[lepnenukysipHbIe NPSMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphl
NEPIECHIUKYIISIPHBIX IUIOCKOCTEN
U IPSMBIX, CHMMETPHHN
MHOT'OI'PaHHUKOB

[lepnieHquKynsIpHBIE IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIEHIUKYIISIPax
[IepnieHquKynspHBIEC NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

[ToBTOpeHue: moIaIu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUTSL TITOMIAICH, COOOpaKEeHHUS
noaoous

[ToBTOpeHue: oAU
MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTSL TITOMIAICH, COOOpaKeHHUS
noaoous

[ToBTOpenue: miomaan
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTS TITOMIAICH, COOOpaKEHHS
nmojpoous

[Inomaau ceuenuit

MHOTOTPaHHHUKOB: TUIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha

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

https://m.edso0o0.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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30

31

32

33

34

35

36

37

Y4acTH, COOOpaKEHHUS MO00Us

IImomanu ceuenmit
MHOTOTPaHHHUKOB: TUIOIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MOA00Us

KonrtpomnbHas padora
"[loBTOpEHNE: MHOIOTPAaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

00béM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuiesienurea

3amaun 06 yaABOCHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKITUN
yria

CrepeoMmeTpuiecKkue 3a1auu,
CBsI3aHHBIE C 00HEMOM
MPSMOYTOJIBHOTO
napauiesienuneaa

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC

C BBIUHUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO
napasuiesienuresia

OO6bEM IpsIMON TPU3MBI

CrepeomeTpudeckue 3a1au,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB MPSAMO IPU3MBI

[Ipuknagubie 31241, CBSI3aHHBIE

¢ 00BEMOM TIPSIMON TIPU3MBI

https://m.edsoo.ru/SH4ELYIN6

https://m.edsoo.ru/SSUWIWWV1

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

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

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

https://m.edsoo.ru/ID8HV54A9

https://m.edsoo.ru/QIYC4F 81U



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

44

45

46

Beruucnenue o6bEMOB TeI ©
IIOMOLIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKJIIOHHOM
IIPU3MBI

Brruncienne 006EMOB TEI C
MTOMOIIBIO OMPEACIEHHOTO
uHTerpana. O0bEM MUpaMuIbI

dopmyiia 00bEMa MUPaAMHIBL.

OTtHomIeHNE 00BEMOB TUPAMUTL C

OOLINM YIJIOM

dopmyiia 00bEMa MUPaMU/IBL.

OTHolIeHHEe 00BEMOB TUPAMUL C

O0IINM YTIIOM

CrepeoMeTpuueckue 3aauy,
CBsi3aHHBIE C 00BEMaMU
HAaKJIOHHOM IPU3MBI

CTGPGOMCTpI/I‘IeCKI/IC 3ajJa4u,
CBsI3aHHBIE C 00BEMAMHU
nrupaMHubl

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM HAKIIOHHOW TPU3MBI

[IpuknagHeie 3aga4m 1o TeMe
"O06BEMBI TEN", CBSI3aHHEIC C
00BbEMOM NMUPAMUIBI
[Tpumenenne 00bEMOB.
Brluucnenue pacctossHus 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.edso0.ru/SF480DTS6

https://m.eds00.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

53

54

55

56

Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"

Hunuaapuyeckast HOBEPXHOCTb,
00pa3yromue MHIHHIPHIECKON
IIOBEPXHOCTHU

Hunuuap. [psmont kpyrosou
uwHap. [nomans
MOBEPXHOCTHU IMIMH]IPA
Konnueckast moBEpXHOCTb,
o0pa3yroIire KOHUIeCKOn
nosepxHocTu. Konyc

CeueHue KOHyca IIIOCKOCTBIO,
napasiebHOM MIOCKOCTH
OCHOBaHHUS

VY ceu€HHbI KOHYC.
N3006paxkenne KOHyCOB U
YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM OBEPXHOCTH

U IIOJIHOM ITOBEPXHOCTU KOHYyCa

[Tomanb 60KOBOI MOBEPXHOCTH

U IIOJIHOYM ITIOBEPXHOCTU KOHYyCa

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI
WINHApA, KOHYyCa
CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHI

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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66

WINHApA, KOHyCa
HpI/IKHaI[HbIC 3ada4u, CBA3aHHBIC
C LUIIMHIPOM

[IpuknaaHbIe 33129, CBSI3aHHBIC
C HIIUHAPOM

Cdepa u map

[Tepeceuenue cdepsl u mapa c
iockocTeio. Kacanue mapa u
cdepsl TUIOCKOCThI0. Bua n
n300paxeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TUNIOCKOCThI0. Bua n
n300paxkeHue 1mapa

VYpasuenue chepsl. [Lnomanmp
cdepsl u e€ yactei

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3aJa4u Ha
JTIOKa3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOH U 1IapoM,
MMOCTPOEHUEM UX CEUCHUM
IJIOCKOCTBIO

CrepeomeTpuuecKkue 3aJa4i Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHNUE,
CBsI3aHHBIE CO chepoid U mapom,
MMOCTPOEHUEM UX CEUCHUM
IJIOCKOCTBIO

HpI/IKHaI[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, BBIYMCIICHUA B
OKPY’KHOCTH, CTaHIapTHBIE
noaoous

Paznuunsie KOM6I/IHaLII/II/I TCI
BpaliCHUA 1 MHOTOT'PaHHUKOB

3amaun 1o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

3anauu no teme "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtpomnsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O06bem mumuHapa. Teopema 06
00BEME MPSMOTO IHIIHHIPA

Breraucienne 00bEMOB TeI C
TIOMOIMIBIO OTIPENEITIEHHOTO
unTerpana. O6bEM KoHyca

TTimomaau OOKOBOH U TIOJTHON
MMOBEPXHOCTH KOHYCa

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BEIYMCIEHUEM
00BEMOB IUITUH/IPA, KOHYCA

IIpuknaaHble 3a7a4n MO TEMe
"OO0BEMBI U ILIOIIAIA
MoBepXHOCTEN Ten"

OO6béM 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. [Tmomans chepsr.
CrepeoMeTpHyeCcKHE 3a/1a4H,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB 11apa, MIapOBOTO
CerMEHTa U IAapOBOI0 CEKTOPA

[Ipuknagueie 3a1a4M 11O TEME
"O0BEMBI TeN", CBI3aHHEIE C
00BEMOM I1apa U TUIOIMIABI0
ctepsl. COOTHOILIEHUS MEXTY
IIJIOIIAIMU [TIOBEPXHOCTEN U
00bEMaMH MOJJOOHBIX Tl

[TonoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne o0bEMa npu
nonobun. CTepeoMeTpruecKue
3aJ1a4M, CBI3aHHEIC C
BBIUKCJICHHEM 00BEMOB TEII U
IJIOIaeH MMOBEPXHOCTEN

KonTponbnas pabota "[1nomaam
MMOBEPXHOCTU U 00BEMBI 1
KpYyTJbIX Ten"

JIBYDKEHUSI IPOCTPAHCTBA.
OTtoOpakeHusi. [IBwkeHus u
paBeHCcTBO uryp. Obuue
CBOMCTBA JBHKCHUM

Bunnl neukennit:

napajieJbHbIN IEPEeHoC,

LIEHTpalbHasi CHMMETpPHUS, 1
3epKaibHasi CHMMETpPHS,

IIOBOPOT BOKPYT NPSIMOMA

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.
[Ipsimas u cepa Ditepa
I'eomerpuueckue 3agaun Ha
MIPUMCHECHHE JIBYKCHHUS

Konrponsnas padora "BekTopbl

B IIpoCTpaHcTBE"

O6o6maromee moropenue 11
HOHATUHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTHU3alMsl 3HAHUM:
"[TapaynenbHOCTb NPSAMBIX U
IJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee moBTopenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CHUCTEMaTU3alMs 3HAHUMN:
"BexTopsl B mpocTpaHcTae”

O6o6maromee moBropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEMaTU3aLMs 3HAHWUMN:
"BexTopsl B ipocTpaHcTae”

O6o6mmaromiee nopropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—11 kmaccos,
CHCTEMAaTH3aIlUs 3HAHMI:
"O6bemM MHOTOrpaHHuKa"

O6o6mmaromiee nopropenue 11
MOHATUN U METOJI0B 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/3NIJOLN63

https://m.edso0.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

reomerpun 10—11 kmaccos,
CHCTeMaTH3anus 3HaHUI:
"O6beM MHOTOrpaHHuKa"

O6061maromiee nopropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3alusl 3HAaHHIH:
"[Lnomanu noBepxXHOCTU U
00BEMBI KPYTJIBIX TN

O6o061maromiee nopropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTH3alls 3HaHUM:
"[Lnomanu moBepXHOCTU U
00BEMBI KPYTIIBIX TN

HrtoroBasi KOHTpOJIbHAS PaboOTa
HtoroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE 1
CHUCTEMATU3aIU 3HAHUI

Hcropus passurns
CTEPEOMETPHH KAK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hctopus pazsutus
CTEPEOMETPUH KAK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX 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/IESALO6BS5

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
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99

100

101

102

Hctopus pazsutus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hctopus pa3zButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

Hctopus pa3sutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3zsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

Uctopus pazsutus
CTEPEOMETPUU KAK HAYKHU U €&
pOJIb B PA3BUTHH 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 PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'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

OHepI/IpOBaTB NOHATUAMU: MHOI'OI'PAHHUK, BLIHYKHBIﬁ u HCBLIHYKJIHﬁ
MHOT'OIpaHHUK, 3JICMCHTBI MHOTOI'pPaHHUKA, HpaBHHBHBIﬁ MHOT'OrpaHHUK

Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTIOI'PDaHHHMKOB (IMpamulia, IpU3Ma,
IPSMOYTOJIbHBIN Mapasuienenumnes, Kyo)

KnaccupunupoBate  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUSA IS
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

Pemrate 3aa4i Ha HaXOKACHHUEC TICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
Win ajJroputMam, HOpPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPU
pEeIICHUA CTaHJAPTHBIX MAaTEMAaTUYCCKUX 3aga4 Ha BBIYHMCJICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOYKaMH, OT TOYKH OO prlMOfI, OT TOYKHIO
IUIOCKOCTHU, MCKAY CKPCIIUBAOIIUMHCS IIPAMBIMHA

Pemate 3amaun Ha HAXO0XKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO OoOpasliam
WM QIrOPUTMaM, IPUMEHSSI HM3BECTHbIE AHAIUTHYECKHE METOJIbl IpHU
pPELIEHNH CTAHAAPTHBIX MAaTEMAaTHYECKHUX 3aJa4 Ha BBIYUCIICHHUE YTJIOB
MEXIYy CKPEHIMBAIOIIMMHUCS MPAMBIMH, MEXIY MPSAMOA M IJIOCKOCTBIO,



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

OHCpI/IpOBaTB MNOHATHUAMU: CHUMMCETPpHUA B IPOCTPAHCTBE, LICHTP, OCb 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
CUTyallud Ha SI3bIKE T€OMETPUH, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TeopeM, ammapara anreOpsl,
pewmiaTh  MPAaKTHYECKWE  3aJaud,  CBSA3AHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKHUX BETUYNH

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

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u 1map)
OOBACHATH CIOCOOBI MTOTYYEHHSI TEJ BPALICHHS
KnaccudunupoBaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH

OHCpI/IpOBaTB IIOHATUAMU: IHapOBOﬁ CEIrMCHT, OCHOBAaHHEC CCTMCHTA, BBICOTA
CErMEHTa, IIApOBOW CIJIOM, OCHOBAHUE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP

Bouucnste 00BEMBI M IUIOMIAAM  TOBEPXHOCTEW TeJd  BpAIlCHUS,



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

BBIUKCIIATE COOTHOIIEHUSI MEX/Ty IUIOMIAIIMU MIOBEPXHOCTEH 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)KCHI/HI BCKTOpa Ha 4ucio, O6’b$ICH$ITB, KaKuMHn CBOfICTBaMPI OHU
o0JagaoT

HpI/IMeH}ITB IMMpaBUJIO IapaJuICJICIuIcaa npu CJI0KECHUHU BEKTOPOB

OnepupoBaTh NOHSTUAMM: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YroJl
MEX]y BEKTOPaMH, CKAJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE 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

Pemare 3amaum Ha J10Ka3aTebCTBO MaTEMaTUYECKUX OTHOIIEHHN U
HaxOXX/ICHWE TEOMETPHUYECKHMX BEJIWYUH IO 00pa3laM WA aJrOPUTMaM,
NPUMEHSIE  M3BECTHBIE  METOJAbl  NpPU  PEIIEHWHM  CTAHJAPTHBIX
MaTeMaTUYECKUX 3a/1a4

[IpumensATp mOpocTEeIIME NTPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4

HpI/IBOI[I/ITB MNpUMEPbl MATCMATUYCCKUX SaKOHOMCpHOCTCﬁ B IIpUPOJAC U
JKU3HU, PACIIO3HABATH NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIU3UPOBATh PCAJIbHBIC



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,
pemiath  MpPaKTHYECKUE  3a7auyd,  CBSA3aHHBIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BETUYNH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

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
MIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U MEePIEeHINKYIIPHbIE K MIOCKOCTH, MPU3HAK
MEePHNEHANKYIISIPHOCTA NPSIMOU U IJIOCKOCTH, TEOpeMa O MPSIMOM MEepIEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U MJIOCKOCTHIO, ABYTPaHHBIM
YIOJI, IMHEWHBINA yroj ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. [lepreHIuKyIApHOCTh INIOCKOCTEN: NPHU3HAK MEPIEHIUKYIIPHOCTH 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 csoiictBa. Ilupamuga: n-yronbHas nmupamuja, TpaHM U OCHOBAaHUE MHPAMUJIBI,
OoKOBasi M TOJHAs MOBEPXHOCTh MHpaMHJIbl, NpaBUIbHAs M yCeu€HHas MUpaMUa.
OneMeHTbl MNpu3Mbl M nUpaMuibl. lIpaBuibHBIE MHOTOTpaHHMKH: IIOHSATHE
IIPAaBWJIBHOTO MHOTIOIPAaHHMKA, IIpaBWIbHAs I@pU3Ma M IpaBWIbHAs NHpaMHUIA,
npaBUiIbHAS TPEYroJibHAs MUpaMUIA U MPaBUWIBHBINA TeTpasp, kKyO. Ilpeacraienue o
IIPABWIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOAeKa’ap U ukocadapyrue CeueHus
MPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CUMMECTpPUS OTHOCUTCIBbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DIIEMEHTBI CUMMCTPUU B nmupaMmujax, MnapajiejicnmIic1ax, IMPpaBUJIbHBIX
MHOT'OI'paHHHUKax

Brruucnenue 5>1€MEHTOB MHOTOTPAHHHMKOB: pEOpa, amaroHanw, yriabel. [lmomranb
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, TIOIIalb OCHOBAHHUH,



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,
00bEMaMu 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

[unuuapudeckass TOBEPXHOCTh, 00pa3yONIUE UIMHAPHUUECKON 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
pacnosnoxxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIomaab
cdepsl

N3o0paxenue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka nuimHapa 1 KOHyca
KoMOuHanmu e BpaiieHus: 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAs] B MHOTOTPAHHUK, WIH TEJIO0 BpaIlleHUs

[Tonsatue 06 oO0BEMe. OcHoOBHBIE cBoOWicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaijieNienuiea U clieAcTBus u3 He€. O0bEM NMWIMHIpA, KOHYyCA.
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
IIpaBUJI IEUCTBUI C BEKTOPaMHU

[IpsmoyrosnpHas cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopAWHATHI BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATAaX. YTojd Mexay BekTtopamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIUuMCIEHUE YITIOB MEXIY NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI TP PEILIEHUN T€OMETPUUYECKHX 3a/1a4



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'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 SBJICHUHN U IPU PELICHUM 3a7a4, B TOM
YHclie U3 JIPYruX YY4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

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
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3MLUOHHBIMU CHCTEMAMHU
CUHCJICHUS; YMEHHE BBITIOIHATH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHus
BBIP@KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  ONEpPUPOBATH  IOHATHUAMMU:

IIOoCJICA0OBATCIIBHOCTD, apI/I(i)MeTI/I‘ICCKaH nporpeccusa, TrecoOMCTpHUUICCKaA



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 ~ uHcia, (GopMma  3alMCH  KOMIUIEKCHBIX  4HCell
(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
YPABHEHUs, HEPABEHCTBA M CHCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI JUIsI PELIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIHS, YETHOCT (YHKIIMH,
HEPUOAUYHOCTDh (PYHKIIMHM, OrPAaHUYCHHOCTh (YHKUIHUH, 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 (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMU; YMEHHE HaXOJWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIIOJIb30BATh IPOU3BOJHYIO /ISl HCCIEIOBaHMS (PYHKIMM,
HaXOAWTh HAWOONbIIME M HANMEHbIIWE 3HAuYeHUs (QYHKIHH, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKoro
aHaJau3a; NPUMEHATh NPOU3BOJHYIO JUISl HAXOXJIECHHUS HAWIy4lIero
pelieHns B MPHUKJIAJHbIX, B TOM YHCII€ COLMAIbHO-3KOHOMMUYECKHUX MU

(bU3MYECKUX 3a/1auax; HaXxOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIBIO



HUHTCrpaia;, MNpUuBOAWTL HNPHUMEPbBI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIbI0 Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QYyHKLUS,
KOMIO3UIUsT (PyHKIUH, JUHEHHAas (QYHKOWSA, KBaJpaTWdHas (QyHKIHSA,
pauuoHanbHAas (QYHKLUS, 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 3aJa4d, HCCIEJOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YJbTATOB;, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallUd Ha $A3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKCHMS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 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
CTaTUCTUYECKUE JAaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUIecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IpapUuecKu UCCIIEJ0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOIOBIO JHUATrpaMM paCCCUBAHUA U JIMHEHMHOM perpeccuu

YMeHune onepupoBaTh IOHATHSAMH: CIyYaWHBIA OIBIT W CIy4aiHOe

CO6BITI/IC, BCPOATHOCTDH cnyqaﬁﬂoro CO6LITI/I$I; YMCHHUC BBIYHUCIIATH
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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
MOHATUSIMU: ~ CIIydaiiHasi BEJIHWYHMHA, paclpeleiecHue BEpOsSTHOCTEH,
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

YMenue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yroJl, TPEXTPAHHBIN yToJl, CKPENIMBAKOLIMECS MPSAMbIC, MapaJUIEIbHOCTh U
NEePHIEHIUKYISIPHOCTh MPSIMBIX U IUJIOCKOCTEH, Yrojd MEXAy HIpsIMbIMH,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
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,
KyO, mapajUleNenumnesa, Mpu3Ma, nupamMuaa, (urypa M TOBEPXHOCTH
BpallleHHs, NWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOMmab
MOBEPXHOCTH TMUPAMHJIBI, TPU3MBI, KOHYCa, IWIMHIApA, 00BEéM KyOa,
NPSIMOYTOJIBHOTO — MapaJuleyIeuIieia, MUPaMHIbl, TPU3MBI, [HIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHS KOHyCa W IHIUHAPA,

napayuiCjibHblIC OCU MM OCHOBAHHUIO, CCUCHHC Iapa, IIJIOCKOCTD,
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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
(hopMynHupoBaTh ONpeeNieHns] U3yd4aeMbIX (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 onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbIi TepeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Ms, NOA00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh paBHble U I0JO0OHBIE (UIYphl, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHUS TIPH
pelIeHUH 3ajjay; HaXOJIUTh TE€OMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
TUIOIIAb, 00BEM) TIPH PEUICHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peasbHOM KHU3HHM, YMEHHE BBIYMUCIATH T€OMETPUYECKHE BEIHMUMHBI
(nwHA, yrou, IIIOMIaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIe (OPMYJIbl M METOMbl, B TOM YHCIE: IUIOMIAJb MOBEPXHOCTU
MMpaMHIbl, MPU3MBI, KOHyCa, MWIMHIApA, IUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJIbHOTO ~ MapajulesienuIe1a, NHPaMUibl, TNPHU3MbL, LWIMHAPA,

KOHYCa, 1I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOJI00OHBIX 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
MPOIIECCOB W SIBJICHWW;, yMEHHE pAclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPHI MATEMATUYECKUX

OTKPBITUN POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS

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. [IpuOnmkEHHbIE BEIYUCICHHS, IPABUIIa OKPYTJICHUS, PUKHUIKA U OIICHKA

pe3yJibTaTa BIYMCICHAN

[IpeobOpazoBaHue BhIpaKEHUN

KommuiekcHsle yncna

YpaBHEHMs 1 HEPABEHCTBA

[{enble 1 TpOOHO-pallOHAIbHBIE YPaBHEHUS
Hppanuonaibable ypaBHEHUS

TpuroHomeTpruuecKkue ypaBHEHUs

[Toxa3zaTenpHBIE U JOTapUPMHUUECKUE YPABHEHUS
Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
HppanyroHaibHbIE HEPABEHCTBA

[Toka3zarenbHbIe U JorapupMUIECKre HEPABEHCTBA
TpuronomeTpruyeckne HEpaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Martpuna cucTemMsl JIMHEWHBIX ypaBHEHNUN. ONpeaenTens MaTPULbI

OyHKIMH U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

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.
MakcumymMbl U1 MHHUMYMBI (yHKOuH. HauOonbiiee M HauMeHbIlee 3HAYCHUE

(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

[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIHMA HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxoxenue HanOOJbIIEro U HAUMEHBIEro 3HaYeHUs (YHKLUUU Ha

OTpE3Ke

[TepBooOpasnas. MaTerpan
MHo>xecTBa U JIOTHKa

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

BeposTHOCTB U cTaTHCTUKA
OnucarenbHas CTaTUCTUKA
BepostHoCcTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTU

[IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE
MHoOrorpaHHuKu

Tena v MOBEpXHOCTH BpaAILIEHUS

KoopanHate! 1 BEKTOPBI
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