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INOACHUTEJIBHASA 3AIIMCKA

I'eomerpusi sBnsieTCs OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
o0miero o0pa3zoBaHus, TaKk Kak 00ECIEUYNBAET BO3MOXKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W IPEAMETOB TI'YMAHMTAPHOIO IMKJIA.
[lockonbky  JIOrMYecKoe  MbIIUIEHHE,  (opMUpyeMoe TpH  HU3YYEHUU
0o0yJarouMMucsl MOHATUHUHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUHN MPU PEIIEHUH N€OMETPUUYECKHUX
3a1a4, YMEHHUE BBABUIaTbh M ONPOBEPrarb THIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LMKJIA, B YaCTHOCTHU
du3nuecKux 3aaay.

Llenp ocBoeHuUs nporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aroumxcs mpu
U3y4YEHUU TEOMETpUM uepe3 O0O0ecledeHHe BO3MOXKHOCTH NPUOOpPETEHUSI U
UCIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKMX 3HaHUM U JIEeWCTBUH,
cnenu(UUHBIX TEOMETPUHU, U HEOOXOAUMBIX /JI YCHEIIHOI0 NPOo(ecCHOHaTbHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PacIIMPSIOUIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOro ypOBHS, SIBJISIFOTCS:

pacHIMpeHne MpeaCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO amnmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuUH;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTAaHJIapPTHBIE CIIOCOOBI pELICHUs 33/1a4;

(dopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIH;

(opMupOBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUs
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUN;

(¢opMupoBaHrUE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHusl, YMEHUS WX IMPUMEHATh, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUS B
XO/JI€ PEIICHMsI CTEPEOMETPUYECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COLEP/KaHUEM,
dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
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000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).
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COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U
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IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,
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OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [psimas u chepa Diinepa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H
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caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:
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UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:
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COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
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e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIaccu(pUKaIuu;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHSATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOLIEHUH H
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MpPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HMEThb MpEACTaBIeHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayIUTCs:
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e CBOOOJHO OMNEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

e ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BPAIICHUS: IIWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

e pacro3HaBaTh Tejla BpaimleHus (IWIMHIP, KOHYC, cdepa u 1map) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

e KJIaccU(UIMPOBATH B3AUMHOE PACIIONOKEeHHE Chephbl U TNIOCKOCTH;

e BBIUHCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

e CBOOOJHO OIEPUPOBATH TMOHATHIMH, CBS3aHHBIMH C KOMOWHAIMSAMHU TEIN
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

e BBIUMCIATH COOTHOIICHUS MEXY IJIOMIAIMU MOBEPXHOCTEH U 00bEMaMHU
ITOJIOOHBIX TEIN;

e W300pakaTh W3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIC) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

e WU3BJICKaTh, HWHTEPIPETUPOBATH W MPeoOpPa3OBBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e CBOOOJHO OTNEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITNOJHATH ONEPALIMH HAJl BEKTOPAMU;

e 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT;

e pemaTh TEOMETPUICCKUE 3314l HAa BHIYMCIICHHE YTIIOB MEXKIY TPSIMBIMH
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMM C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

e BBITNIOJHATH W300paXKEHUSI MHOTOTPAHHWKOB W TEJ BpalICHUS TPH
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;

e CTPOUTH CEUCHHS MHOTOTPAHHUKOB W TEJ BpAICHHS: CEUCHUsS IMJIMHIPA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;

e WCIOJI30BaTh METOJbl TIOCTPOCHHUS CEUEHUW: METOJl CIIEJI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;
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e JIOKa3bIBaTbh F€OMETPUYECKUE YTBEPKACHUSI;

e TPUMEHSTh I€OMETpUYECKHe (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

e pemars 3aJa4d Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

* MPUMEHITh NPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHbBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

e TMPHUMEHATh  MOJYYCHHBIE 3HAHUS HA  IPAKTUKE:  CPABHUBATH,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

e UMETh MpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS TECOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue pa3jiesioB u (uu¢posbie)
n/m| TeM NPOrpaMmbl Bcero Kontpoaeubie | IpaxTutieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuo 23 1
) BzaumHoe pacnionoxxenue 6 1
IPSMBIX B IPOCTPAHCTBE
3 [TapaynenbHOCTb NPAMBIX U g
IJIOCKOCTEW B IPOCTPAHCTBE
[leprnieHAUKYISIPHOCTH
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTrabl 1 paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTtopsl B mpocTpaHCcTBE 12
g [ToBTOpeHnue, 0600IICHNE U 5 5
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0
[10 ITIPOTPAMME
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11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypcsl
A
1 HAIUTHYECKas 15 |
reoOMeTpuUs
IToBTOpEHME,
6006
) 000011eHne U L5 |
CUCTeMaTHU3aIHs
3HAaHUU
3 O06bEéM MHOTOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
[nomann
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TET
6 JBrxeHus 5 1
IToBTOpEHME,
. 00001eHNe U 17 )
cucTeMaTu3anus
3HAaHUHU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II0 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
° ara ugpossbie
Jr:;n Tema ypoxa Bcero Konrpoaribie | - Hpakririeckie II/Il3yquI/m :)lﬁg)al;onaTeanble
padoThI padoThI pecypenr

OcHoBHbIE TIpaBHIIa
n300paKeHHs HA PUCYHKE

1 MJI0CKOCTH, MapajieTbHbIX 1 https://m.edsoo.ru/588¢85b2
IPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka
[TonsaTtus crepeomeTpun:
TOYKa, TPsIMasi, MI0CKOCTb,
npocTtpancTBO. OCHOBHBIE

2 MpaBHJIa U300paKCHHSI HA 1 https://m.edsoo.ru/ddcdafc2
PUCYHKE TIOCKOCTH,
napajuIeIbHBIX IPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsaTHa: nepecekaromuecs

3 TUIOCKOUTH, TIepeceratomuect 1 https://m.edsoo.ru/eba83d84
npsiMasi ¥ TUIOCKOCTB;
MOJyPOCTPAHCTBO
ITonsaTHa: nepecekaromuecs

4 FITOCKOCTH, HEpECerarofuect 1 https://m.edso0.ru/76122161
npsiMasi ¥ TIOCKOCTB;
HOJTYTIPOCTPAHCTBO

5 Muororpariiu, 1 https://m.edsoo.ru/db7fa53e

n300pakeHNe MPOCTEHIINX
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IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/4284be8b

Axcuomel CTCPCOMCTPHUH U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/c2bed9¢5

AKCHOMBI CTEPEOMETPUH U
NIEpBBIE CJIECTBUS U3 HUX

https://m.edsoo.ru/f24¢9d86

AKCHOMBI CTEPEOMETPUH U
HepBbIE CJIEICTBUS U3 HUX.
CriocoOblI 3a1aHKsI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N3o0paxenue ceueHmit
NUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NIEPECEUEHUS TTOITYYEHHBIX
mockocrel. PackpaimmyBanue
MTOCTPOEHHBIX CEUEHUM
Pa3HBIMH LIBETaMHU

https://m.edso00.1ru/b5dd926b

11

M3o0paxenue ceueHmi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJST Yepe3 ux
pé€bpa. M3obpakeHnue
MepeCeUCHUS TTOTYUCHHBIX

https://m.edsoo.ru/14ca712c
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mockocrel. PackpammBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH LIBETaMU

12

N3o0paxkenune ceueHmit
nUpamMuIbl, Ky0a U IPU3MBI,
KOTOPBIE TTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
MePEeCEeUCHUS TTOTYUYECHHBIX
TIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUM
pa3HbIMU LIBETAMHU

https://m.edsoo.ru/b2618cce

13

N3o0pakeHne ceueHnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
NEpeCCUCHUS MOJTYUYCHHBIX
miockocrel. PackpaimmBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbIMH LIBETAMU

https://m.edsoo0.ru/9cf3b9bf

14

Meton cnenoB s
MMOCTPOECHUS CEUCHUI

https://m.edsoo.ru/1b2f91£7

15

MeTton ciienoB i
IIOCTPOCHHUS CEYCHUH.
CBolicTBa nepeceyeHmit
IPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/1844a2¢e4

16

Meton cinenoB s
MOCTPOECHUS CEUCHUIA.
CBolicTBa nepeceyeHuit
NPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/a9d15d32
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17

[Toctpoenune ceyenuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHue 1
BBIHOCHBIX YepPTEKEH U 3aMUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/4c4216e9

18

[TocTpoeHune ceyenuii B
nupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3naHue 1
BBIHOCHBIX YEePTEKEU U 3aMUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/57e2e351

19

[Toctpoenue ceyenuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue 1
BBIHOCHBIX YepPTEKEU U 3aMUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f

20

[TocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue 1
BBIHOCHBIX YepTEKel U 3aMUCh
11aroB MOCTPOEHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
[TooOue TpeyronbHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHHUAX HAa BBIHOCHBIX 1
yeprexax. Mcropus pazsurus
IUTAHUMETPUH U

https://m.edsoo.ru/c5a497¢4
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CTepeoOMeTpUn

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHUH. 1 1
Ceuenus"

https://m.edsoo.ru/abae516e

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronyecs npsimele.
[Ipu3Haky CKpemuBarOMMUXCs
npsameix. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o CyleCcTBOBaHUH U
€MHCTBEHHOCTH NPSIMOM
napajuieIbHON JaHHOU
IIPSIMOM, MPOXOALIEN Yepes3
TOYKY MPOCTPAHCTBA U HE 1
JIeXKale Ha TaHHOUW MPsIMOM.
Jlemma o mepeceyenuu
napajuieIbHbIX MPSMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapaJUICIIbHBIX MPSMBIX. 1
Teopema 0 CKpeluBarOmUXCs
IPSIMBIX

https://m.edsoo.ru/5al1ad49

27

[TapamnensHoe
npoekTrupoBaHue. OCHOBHBIE
CBOICTBA MapaAIJIEIHLHOTO 1
IIPOEKTUPOBAHHUS.
N3o6pakenue pasHbIx Guryp

https://m.edsoo.ru/f275db49
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B [TapaJUIEIbHON POEKIINU

28

LenTpanbHas npoekus. Yroiu
C COHAIIPaBJIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

https://m.edsoo.ru/7cadfa2f

29

3amaun Ha JJ0KA3aTeNbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIC C
PACIOJJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

https://m.edsoo.ru/53ab7cfd

30

[ToHsATHSA: MapaIeaTbHOCT
HPSMOM U TIOCKOCTH B
npoctpanctse. [Ipu3Hax
[apaJuIeIbHOCTH NPSMOU U 1
mockocTH. CBolicTBa
NapaJUIEIbHOCTH NPSMOU U
IUIOCKOCTH

https://m.edsoo.ru/1737fd63

31

I'eomerpuueckue 3agaun Ha
BBIYHUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIC C 1
napayieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[Toctpoenue ceuenus,
IIPOXOJSILEr0 Yepe3 JaHHYIO
IPSIMYIO Ha 4epTexe U 1
MapajuieIbHOTO IPyTon
npsiMoil. Pacuér oTHOWmIEHN

https://m.edsoo.ru/49ffaff1

33

[TapamiensHas npoekuus,
IIPUMEHEHUE ISl IOCTPOCHUS 1

cedeHuil Kkyoa u

https://m.edsoo.ru/ac13686d
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napauienenunena. CBoicTaa
napauiesienune1a ¥ MpU3Mbl

34

[TapasienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH 1
JIBYX TJIOCKOCTEM

https://m.eds00.ru/b936e992

35

Teopema o napamieabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSILEH Yyepe3 TOUKyY, He
MIPUHAIIEKALLYIO TaHHOMN
IJIOCKOCTH U CIIEICTBUS U3
HEE

https://m.edsoo.ru/6be9fbea

36

CaoiicTBa napayienbHbIX
IJIOCKOCTEM: O
napauieIbHOCTH MPSIMBIX
IepecedeHms Ipu 1
MepPECEYCHUH IBYX
napasuIeIbHBIX MIIOCKOCTEN
TpeTbeit

https://m.edsoo.ru/6¢c42af37

37

CaolicTBa napamuieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeIbHBIX IPSIMBIX,
3aKIIFOUYEHHBIX MEKITY
napajuleJIbHbBIMU
IUIOCKOCTSIMH; O IEPECEUCHUH
IIPSIMOM C IBYMs
NapauIeIbHbIMU IJIOCKOCTSIMU

https://m.edsoo.ru/el157¢6f7

38

[ToBTOpEHME: TEOpEMa
[Tudaropa Ha miIoCcKOCTH

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHME: TPUTOHOMETPUS 1

https://m.edsoo.ru/e6¢98c7¢c
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IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CgoiicTBa Kyba 1
IIPSIMOYT'OJIBHOTO 1
napaenenunesa

https://m.edsoo0.ru/99d56dab

41

Brruncnenue UMH OTPE3KOB B
Ky0e U PsIMOYTOJIbHOM 1
napajuleJienumneie

https://m.edsoo.ru/5b1bb69d

42

[leprieHAMKYASAPHOCTH MPAMOI
u mockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

https://m.eds00.1u/5682d452

43

[leprieHAMKYASAPHOCTH MPAMOI
u rockoctu. [IpusHak
NEPIECHIUKYISPHOCTU MPSIMON
U TJIOCKOCTH

https://m.edsoo.ru/59fcec75

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K
IJIOCKOCTH

https://m.edsoo.ru/c93542b5

45

II;mockoct u
NePHEHANKYISIPHBIE UM 1
MpsIMbIC B MHOTOTpaHHHUKAX

https://m.edsoo.ru/62fc55e3

46

Ilnockoctu n
NEPIEHINKYIIAPHBIE UM 1

IIPSAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/76464a93
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[TeprieHIUKYISIp U HAKITOHHAS.

47 [TocTpoeHune nepneHauKyIspa 1 https://m.edsoo.ru/818779¢7
U3 TOYKH Ha IPSIMYIO
[TepnieHIUKYISIp U HAKITOHHAS.

48 [TocTpoenue neprneHIUKyIsIpa 1 https://m.eds00.ru/b9366929
U3 TOYKH Ha TIPSIMYIO
Teopema o Tpéx

49 NEepIEeHIUKYIIApax (npsmast 1 1 https://m.edsoo.ru/13ca2779
oOpatHast)
Teopema o Tpéx

50 HNepreHIuKyIsIpax (mpsmas u 1 https://m.edsoo.ru/7e55435¢
oOpartHas)

sp | rommemay 1 https:/m.edsoo.rw/4d5tb41d
CKPEIIHUBAIOIIUMUCS MPSIMBIMU
[Touck neprneHaNKyIIPHBIX

52 HPAMBIX € TIOMOTHBIO 1 https://m.edsoo.ru/9eceb7da
MEPIICHIUKYISIPHBIX
IJIOCKOCTEN

53 OprorotaibHoe 1 https://m.edsoo.ru/c82fe87¢
MPOCKTUPOBAHKE
[TocTpoenue ceueHuit kyoa,

54 HPHSMEL HPastbIbHOR 1 https://m.edsoo.ru/fc377c51
MUPAMHUJIBI C TTOMOIIIBIO
OPTOTrOHAJILHOM IPOEKIINU
[TocTpoenue ceuenuit kyoa,

55 HPHSMEL NPastiIbHOR 1 https://m.edsoo.ru/56c8faa4
MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHALHOU MPOEKIINH
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56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

https://m.edsoo.ru/bal7¢527

57

[Ipu3nak
NEPHEHANKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH KAaK CIJIEJICTBHUE
CUMMETpUN

https://m.edsoo.ru/3b72¢654

58

HpaBI/IJIBHBIe MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH 1
JI0 TJIOCKOCTH

https://m.edsoo.ru/2ae86¢5b

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH 1
J10 IJIOCKOCTH

https://m.edsoo.ru/b33d2119

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

https://m.edsoo.ru/cb1b137¢c

61

CaBur 1o HenapasuieIbHON
MPSIMO, U3MEHEHUE 1
paccTosHUM

https://m.edsoo.ru/2625al1db

62

KonTponsnas pabora
"B3zaumMHoe pacrnionoxeHue
IPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: yroi MexIy
IPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHSI B
IIPOM3BOJILHOM TPEYTOJIbHUKE,

https://m.eds00.ru/6f93bedf
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T€OpEeMa KOCMHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKPELIMBAOIIUMHUCS MPSIMBIMH 1
B IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI
BBIYUCJICHUA yIJIa MCKIY 1
MMPpAMBIMH B MHOTOTpaHHUKAaX

https://m.edsoo.ru/7dec35ee

66

JIByrpanHsbiii yrosu. CBOMCTBO
JIMHEWHBIX YIJIOB JIByTPAHHOTO 1
yria

https://m.edso00.ru/3922fc23

67

[IepnieHauKysIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
MPSIMOM MepecedeHus IByX 1
IJIOCKOCTEH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edsoo.ru/16¢95¢c3a

69

[IpssMOyTONIBHBIM
napajuiejenumnes; Kyo;
W3MEpEHUsI, CBOMCTBA 1
IPSIMOYTOJIBHOTO
napajuiejaenuneaa

https://m.edsoo.ru/52¢88814

70

Teopema o AuaroHanu
MPSIMOYTOJIHOTO 1
napasuiesienunena u

https://m.edsoo.ru/d47cac87
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CJIIEIICTBUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

https://m.edsoo.ru/6e119¢38

72

IToBTOpEHHMeE:
CKpCIIUBAIOIHECS IPSMEIC,
napajulelIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

https://m.edsoo.ru/1144c324

73

[Tapa napaynenbHbIX
IJIOCKOCTEH Ha
CKpCH_[I/IBaIOH_II/IXCSI HpSIMBIX,
paccTosiHrE MEXIY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX

https://m.edsoo.ru/cfca9ebf

74

PaccrosiHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/b9a387c8

75

Brruncnenue paccrossHui
MEK]ly CKPEILMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

Tpé€xrpanHslii yroi,
HEpaBEHCTBA JUIA

TpeXrpaHHbIX yrioB. Teopema

[Mudaropa, Teopemsbl

https://m.edsoo.ru/6e34b31e
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KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

DeMeHTHI cheprudecKoit

77 T€OMETPHUHU: T€OJEC3UNUECKUE 1 https://m.edsoo.ru/82ba2777
JUHUYU Ha 3emiie

78 KOHTPOHBHE}'H padora Vel 1 1 https://m.edsoo.ru/69a7d942
paccTosiHus
CucreMatu3anus 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/dd1173e8
3JIEMEHTHI"

80 Hnpamitna. Biast mupasu. 1 https://m.edsoo.ru/51ff5abc
[IpaBuibHas nupamMuia

81 Hpmsma. Lpamas u HaioHHas 1 https://m.edsoo.ru/68bb5bec
npu3Msbl. [IpaBunbHas npusma
[Ipsamoit napaienenunes,

82 MPSIMOYTOJIbHBIHN 1 https://m.edsoo.ru/8515ba52
napasuieNienumnesn, Kyo

83 Briyibie jVI HOTOTPAHHIIH. 1 https://m.edso0.ru/86151552
Teopema Ditnepa
Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE 1 1 https://m.edsoo.ru/624c65¢7
MOJTYTTPaBUIILHBIC
MHOTOTPaHHHUKHU

85 Korrrposeras pabora 1 1 https://m.edsoo.ru/9ac392c8
"MHororpaHHuku"
[TonsiTue BekTOpa Ha

86 1 https://m.edsoo.ru/b744c9ec

IIJIOCKOCTH U B ITPOCTPAHCTBE
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87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc

89 [IpaBuio mapannenenumena | https://m.edsoo.ru/a8b5abla
vy

90 MHOZCHTHE BeiTopa fa 1 https://m.edsoo.ru/2a5d2dcl
YUCIIO
Paznoxenue BekTopa 1mo

91 0a3ucy TpEéx BEKTOPOB, HE 1 https://m.eds00.ru/92765464
JIEKAIUX B OJHON IIIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/fd6b44as
B

93 PIAMCIICHAC T8 MExIy 1 https://m.edsoo.ru/e634d38a
BEKTOPAMH B IIPOCTPAHCTBE
IT enmme

94 POCTCHILHE Sa/aTH © 1 https://m.edsoo.ru/3d5b22ec
BEKTOpaMHU
IIpocreiimue 3agaqu ¢

95 POCTCHIIINE 3a1asm 1 https://m.edsoo.1u/6b87c2da
BEKTOPaMH
I N

96 POCTEHIIHE sajatn © 1 https:/m.edsoo.ru/b9b6d54f
BEKTOpaMH
IIpocTeimme 3agaun ¢

97 POCTCHIINE 3aIa1H 1 https://m.edsoo.ru/24¢7b226
BEKTOpaMHU
O000menne

98 HICHHE 1 . 1 https://m.edsoo.1u/22247¢c8¢
cUCTEMAaTU3alis 3HAHUN
006006

99 obtetme 1 . 1 https://m.edsoo.ru/ebl6c61a
cUCTEMATU3aIis 3HAHUN
HTorosast KOHTpOILHA.

100 TOTOBA KOHTPOIbHAA 1 1 https://m.edsoo.ru/eca25dd6
pabora
Hrorosas xoHTpOIbHA

101 ToroBasd KoHTposIbHad 1 1 https://m.edsoo.ru/13be7183
paborta
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102 O6obmerue u . 1 https://m.edsoo.ru/c8863892
cHCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO HACOB 102 6 0
110 ITPOI' PAMME
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11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
°
Jl:;-ﬂ Tema ypoka Beero Koutpoasnbie | IlpakTnyeckne i[:;:EHI/Iﬂ :)Ig;bal;?)il;fenbﬂue
padoThI padoThI pecypesr

[ToBTOpEHME TEMBI

1 ;ﬁggﬁngI;aEL;BeKTopa Ha 1 https://m.edsoo.ru/c7ce9c2f
npocTpaHcTse”
[ToBTOpEHME TEMBI

2 "CkassipHOE TPOU3BENCHUE 1 https://m.edsoo.ru/49d2946
BEKTOpOB"
IToBTOpEHME TEMBI

3 "Bpruncienue yria Mexmy 1 https://m.edsoo.ru/ecb2a824
BEKTOpaMH B MPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 ;;ISEEEZEIZZZTS\;?;;e 1 https://m.edsoo.ru/7a5e9713
TOYKH"
YpaBHEHHUE IUIOCKOCTH,

5 HOpMaJlb, yPABHEHHE 1 https://m.edsoo.ru/24171bae
MJIOCKOCTH B OTPE3Kax
YpaBHEHHE MJIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/dec14c37
MJIOCKOCTH B OTpPE3Kax
BektopHoe npousBeaeHue 1 https://m.edsoo.ru/de683aaa
JIuHeiiHbIe HEPaBEHCTBA, 1 https://m.edsoo.ru/f72¢7fa9
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JIMHEHHOE
MPOrpaMMHUPOBAHHE
JIuneliHble HEPABEHCTBA,

9 JUHEHHOE 1 https://m.edsoo.ru/d2 1cf6ee
pOrpaMMHUpPOBaHUE
AHaTUTUYECKUE METO/IBI

10 pacteta yria Mexty 1 https://m.edsoo.ru/d1fa9d71
NPsIMBIMH B
MHOTOI'PaHHHUKAX
AHamuTHYECKHE METObI

11 pactieTa yrta Moty 1 https://m.edsoo.ru/fe24d456
TJIOCKOCTSIMU B
MHOTOTPaHHHUKAX
dopmyiia pacCTOSIHUS OT

12 TOYKH JI0 INIOCKOCTHU B 1 https://m.edsoo.ru/5b56823d
KOOpPJIMHATAX
Haxoxnenue pacctostHuii oT

13 1 https://m.edsoo.ru/9ef42fa7
TOYKH JI0 TIJIOCKOCTH B Ky0Oe
HaxoxneHnue paccTosiHui OT

14 TOYKH JI0 TNIOCKOCTH B 1 https://m.edsoo.ru/25bclef2
IIPaBUIIbHOM MUPAMUJIE
KonTponbHas pabota

15 "AHanuTH4eckas 1 1 https://m.edsoo.ru/1f7ea33f
reoMerpust"
CedeHuss MHOTOIPAHHUKOB:

16 CTaHJIapTHbIE 1 https://m.edsoo.ru/416bc79¢
MHOTOI'PAaHHUKHU

17 CedeHnst MHOTOTPAHHUKOB: 1 https://m.edsoo.ru/1273ffb9

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op" ——

Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9

METO/I CJIEIOB

18

CeueHHus MHOT OI'PaHHUKOB:

CTaHI[apTHBIG IIJIOCKOCTH,
HGpGCC‘-ICHI/ISI HpHMBIX nu
IJIOCKOCTEHN

https://m.edsoo.ru/a2cd38a4

19

HapaJ'IJ'IeJ'ILHBIe MpsAMbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/e4b889fd

20

[TapannensHbie IPSIMbIC U
IJIOCKOCTH: pacy€T
OTHOLIEHUHN

https://m.edsoo.ru/b12282ed

21

[TapamenbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbl MEXTY
CKPELMBAIOILUMUCS
IpSMBbIMU

https://m.edsoo.ru/bd78ac3a

22

[IepnieHauKynsIpHBIE
IIPSIMBIE U TUTIOCKOCTH:
CTaHapTHBIE APBI
NEPIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHHUKOB

https://m.edsoo.ru/f767e671

23

[lepnienauKyIsIpHBIE
IpsIMbI€ U TIIOCKOCTH:
TeopeMa O Tpex
NepPHEHANKYISIpax

https://m.eds00.1u/9392d44f

24

[IeprieHauKynsIpHBIE
IPSIMBIE U TNIOCKOCTH:
BBIUHCJICHYS UIMH B

https://m.edsoo.ru/6e7bf7cl
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MHOI'OIrpaHHHUKax

25

[ToBTOpEeHUe: muomaan
MHOTOYTOJTbHUKOB,
(dbopMyIIBI IS TUTOINATECH,
COOOpaKeHUsI TOA00MS

https://m.edsoo.ru/9baad726

26

[ToBTOpEeHue: muomaan
MHOTOYTOJTbHUKOB,
dbopMyIIBI IS TUTOIIAEH,
CO0OpaxKeHUsI MOA00HS

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHHE: TUIONMIATN
MHOTOYTOJIbHUKOB,
(GOpMyITBI TS TUIOIIAJICH,
CO00paxKeHus! MoA00us

https://m.edsoo.ru/fc911a8e

28

IImomraau ceuenunit
MHOTOI'PAHHHUKOB: TIJIOIIA TN
MOBEPXHOCTEM, pa3pe3aHus
Ha YacTH, COOOpaskeHuUs
IoI00us

https://m.edsoo.ru/d81cea87

29

ITmomraau ceuenunit
MHOTOI'PAHHUKOB: TIJIOIIA TN
MOBEPXHOCTEH, pazpe3aHus
Ha YacTH, COOOpaXeHUs
Io100us

https://m.eds00.1u/83b98d39

30

Kontponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

https://m.edsoo.ru/d2658ebd

31

O0BpéM Tena. O0BeEM
PSIMOYTOJIBHOTO

https://m.edsoo.ru/826e23fb
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napajuresieune/a
3anaun 00 yABOEHHH Ky0a, O

32 KBazpatype Kyoa; o 1 https://m.edsoo.ru/522e867¢
TPUCEKINH yTiia
CrepeoMeTpHuueckue 3aaauu,

33 CBA3ARHBIC C 00BEMOM 1 https://m.edsoo.ru/2667e¢6de
IPSIMOYTOJIBHOTO
napasuieNienumne1a
[Ipuknaansie 3a1a4u,

34 CBﬂgf,aHHHe © BEIAHCICHICM 1 https://m.edsoo.ru/41398a71
00BEMa MPSIMOYTOIBEHOTO
napasuieNienumneia

35 O0BbEM MPSAMOI TPU3MBI 1 https://m.edsoo.ru/ala4466b
CrepeomeTpuuecKue 3a/1auu,

36 CBSI3aHHBIC C BEIYUCIICHUEM 1 https://m.edsoo.ru/lee258f4
00BEMOB NPSAMOI TPU3MBI
[Ipuknanxelie 3aaaywy,

37 CBSI3aHHBIE C 00BEMOM 1 https://m.edsoo.ru/5b64ebdb
IIPSIMOM IIPU3MBI
Brruncnenmne o6b€MOB Tel ¢

38 HOMOIIBIO onpez.[.eneHHoro 1 https://m.edsoo.ru/ca7dbf2d
uHrerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brruucnenne 0o05EMOB TeI ¢

39 HOMOTIBIO onpez.[.eneHHoro 1 https://m.edsoo.ru/c4e2e5c6
uHTerpaina. OobpEmM
MTUPAMHU/IBI

40 ®dopmyna 00bEMa 1 https://m.eds00.ru/91672d2f
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nupaMupel. OTHOLIEHHUE
00bEMOB MUpPaMHU/I ¢ OOIITUM
YTJIOM

41

®opmyna 06bpEéMa
nupaMupel. OTHOLIEHHUE
00bEeMOB MUpaMHU/I ¢ 00ITUM
yIJoM

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuyuecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOW NMPU3MBI

https://m.edsoo.ru/ctbc984c

43

CrepeomeTpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTUPAMHU/TBI

https://m.eds00.ru/95db2799

44

[TpukagHbIe 3a/1a49M 110
teme "OOBEMEBI TET",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/55d4f1b7

45

[Ipuknaaneie 3aa4u 110
teMme "OOBEMEI TET",
CBsI3aHHBIE C 00BEMOM
TTUPAMHU/IBI

https://m.edsoo.ru/9d64515e

46

[Ipumenenne 06bEMOB.
Brruncienue paccTosiHus 10
IUTIOCKOCTH

https://m.edsoo.ru/4el19ecb6

47

KonTtponsHas padora
"O6BEM MHOTOTpaHHUKA"

https://m.edsoo.ru/db67181¢

48

Hunmuaapudeckas
MOBEPXHOCTh, 00pa3yroIIne

https://m.edsoo.ru/278d4dfd
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UWJIAHIPUYECKON
MOBEPXHOCTHU
Humusap. [pamon

49 KPYTOBOT INDIHHD. 1 https://m.edsoo.ru/f83ee683
[nomane moBepxHOCTH
MIMHAPA
Konnueckast moBEpXHOCTb,

50 o0pa3yronme KOHUIeCKOU 1 https://m.edsoo.ru/bedfefab
nosepxHocTu. Konyc
CedeHue KoHyca

51 IIJIOCKOCTBIO, NIapaAJIIEIbHOU 1 https://m.edsoo.ru/2e5a1{29
MJIOCKOCTH OCHOBAHUS
Y cedEéHHblIil KOHYC.

52 N300pakeHre KOHYCOB U 1 https://m.edsoo.ru/475fea2¢
yCeUEHHBIX KOHYCOB
[Tnomans 6oxoBOM

53 MMOBEPXHOCTHU U MOJHOM 1 https://m.edsoo.ru/9ac1444e
MOBEPXHOCTU KOHYCa
[Mnomaae 6okoBOM

54 MMOBEPXHOCTHU U MOJHOU 1 https://m.edsoo.ru/1325f3dd
MOBEPXHOCTH KOHYyCa
CrepeomeTrpuueckue 3a1auu

55 Ha AORA3ATEILCTEO 1 1 https://m.edsoo.1u/76844cf2
BBIYHCIIEHHE, TOCTPOCHUEM
CEYEHHU [UINHApPA, KOHYCa
CrepeoMeTpuueckue 3aauu

56 Ha JOKa3aTeJILCTBO U 1 https://m.edsoo.ru/c3a8bde9
BBIYHCIIEHHE, TOCTPOECHUEM

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
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CEUEHMI [IUINHIpPA, KOHyCa

57

[Ipuknanneie 3aauw,
CBSI3aHHBIE C LIJIMHJIPOM

https://m.edsoo.ru/d2del3ca

58

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

https://m.edsoo.ru/3897dad5

59

Cdepa u map

https://m.edsoo.ru/fb7912b1

60

Ilepeceuenue chepsl 1 mapa
¢ ockocTbo. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nuzobpakenue mapa

https://m.edsoo.ru/c1475e77

61

[Tepeceuenue cdepsl u mapa
¢ miockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nuzobpakenue mapa

https://m.edsoo.ru/af4a7147

62

VYpaBHenue chepsl.
[Tnomane chepsl u eé
qacTen

https://m.edsoo.ru/2474b359

63

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/c23ec878

64

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBS3aHHBIE CO
chepoil u mapom,
MMOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUC, CBA3aHHBIC CO
chepoii u mapom,

https://m.edsoo.ru/d324ea75
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MMOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO
IIpukiiagueie 3agauu,

66 CBsI3aHHBIE CO chepoi u 1 https://m.edsoo.ru/95a815fb
mapom
[ToBTOpEHME: OKPYKHOCTH

67 1 TIOCKOCTH, BOIHEICHI 1 https://m.edsoo.ru/67dda7ee
B OKPY>KHOCTH, CTaHJapTHbHIE
nojooust
Paznuynbie koMOUHAIIMY TET

68 BpAILEHUS U 1 https://m.edsoo.ru/44741417
MHOTOTPaHHHUKOB
3amaun o TeMe "Tena u

69 " 1 https://m.edsoo.ru/7f99de3a
MOBEPXHOCTHU BpallleHUs

70 Japariu o TeMe "Texa H" 1 https://m.edsoo.ru/a97b28ca
MOBEPXHOCTHU BpaICHUS

71 Konrponeras pabora "TeJI"a 1 1 https://m.edsoo.ru/e8a547f6
Y TIOBEPXHOCTH BpPAIICHUS
O06neém mumuHapa. Teopema

72 00 00BEMe pSIMOTO 1 https://m.eds00.ru/961d78a8
UIHH]pA
Brruucnenue o0EMOB Te €

73 TIOMOIIIBIO ONIPEAEITIEHHOTO 1 https://m.edsoo.ru/8cf5adc7
uHTerpana. O6bEM KoHyca
[Mnomaau 60koBOM U

74 MOJTHOM TOBEPXHOCTHU 1 https://m.edsoo.ru/172d4£55
KOHyCa

75 CrepeoMeTrpuueckue 3aJauy, 1 https://m.edsoo.ru/29beaf77

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK) Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77

CBsI3aHHBIC C BBIYUCJIICHUEM
00BEMOB IWJIMHPA, KOHYCA

76

[IpukiagHele 3aga4u 1Mo
teMe "OO0BEMBI U TUIOMIALA
noBepxHocrel Ten"

https://m.edsoo.ru/88d75145

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00BEme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKue
3aJ1auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00HEMOB
nrapa, apoBoro CerMeHTa u
IIaPOBOTO CEKTOpa

https://m.edsoo.ru/e5667d27

78

[IpukiiagHelie 3aga4u no
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIIapa
U TUIOIAAbI0 cephl.
CoOTHOIICHUS MEXIY
TUTOMIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX Tell

https://m.edsoo.ru/5efcff8e

79

ITogoOHbIE TENA B
npocTtpaHcTBe. M3meHnenue
00BbéMa Mpu o100 H.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB TeJI U IUIoIAAei
MMOBEPXHOCTEN

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

80

KoHTponbHas pabota
"[lnomany moBepXHOCTU U

https://m.eds00.11/91c864{2
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00BEMBI KPYyTIbIX TEN"

81

JIBYOKEHUS POCTPAHCTBA.
OtoOpakenus. JIBrmkeHus: u
paBeHCcTBO uryp. Oduue
CBOMCTBA JBWKCHUIN

https://m.edsoo.ru/e8d891e8

82

Bunp! aBmkeHmnin:
NapajuiebHbIN NIEPEHOC,
LEHTpAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOM

https://m.edsoo.ru/75255d4b

83

[IpeobpazoBanus mogo0Hs.
[Ipsimas u cepa Diinepa

https://m.edsoo.ru/d168¢275

84

I'eomeTpuyeckue 3a1auu Ha
MPUMEHEHNE JBUKEHUS

https://m.edsoo.ru/1daa4342

85

KonTtponsHas padora
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/daeb232d

86

O6o061aroniee TOBTOPEHHE
11 nmoHsATHII U METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AIUs
3Hanuit: "[lapanienbHoCTh
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTee"

https://m.edsoo.ru/ff53{867

87

Obo06maroiiee MOBTOpeHNE
11 moHsATHI 1 METO/I0B
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopel B
npocTpaHcTBe"

https://m.edsoo.ru/89b29e3d
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88

O6o061aro1iee NOBTOPEHNE
11 moHATUN U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aLUs
3HaHUU: "BekTopsl B
npocTpascTse”

https://m.edsoo.ru/71e7894 1

89

O6o0matomiee MOBTOPEHHE
11 DOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
3nanuii: "O0bemM
MHOTOrpaHHHKa"

https://m.edsoo0.ru/25{8ecf8

90

O06o0matoiee MOBTOPEHHE
11 moHATUNA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIUS
3nanuii: "O0bemM
MHOTOrpaHHHKaA"

https://m.edsoo.ru/68371e98

91

O6o061aroniee TOBTOPEHHE
11 TOHATHI ¥ METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

https://m.eds00.ru/81595¢c6b

92

Ob6o06maroiee MOBTOPEHNE
11 nousATHA ¥ METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTH3aIHs

https://m.edsoo.ru/6d737c4c
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3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Hrtorosast KOHTpoOJIbHASA
pabota

https://m.edsoo.ru/5752266a

94

Htorosast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/52cc9dal

95

[ToBTOpenue, 0600IIEHUE U
cUCTEeMaTu3alus 3HaHuH

https://m.edsoo.ru/ba2b4522

96

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKu U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTU

https://m.edsoo.ru/7fd69e7¢c

97

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.eds00.ru/2867b89¢

98

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/43115873

99

Uctopus pa3sutus
CTEpEOMETPUH KaK HayKu U

https://m.edsoo.ru/4ccl17b3
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€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/28dd339e

101

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/7df6b243

102

Ucrtopus pa3sutus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo0.ru/6ede9762

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME

102 8 0

Onepatop 340 000 "KomnaHus "TeH3op" ——

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK)

Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762

Onepatop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT NMOAMUCAH 3EKTPOHHOW NMOAMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP 07.09.26 14:40 (MSK) Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

I'eomerpus

7.1

OHepI/IPOBaTL IOHATHAMM: TOUKA, IIpAMaA, IJIOCKOCTb

7.2

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX IPHU PELICHHUH
reOMETPUUYECKUX 3a/1a4

7.3

OnepupoBaTb MNOHATHSAMM: MApaJJIENIBHOCT U NEPHEHAUKYJISIPHOCTH
IPSIMBIX U IJIOCKOCTEN

7.4

KnaccuduimpoBaTs B3aUMHOE pAaCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYI'PAaHHBIM yroj, I'paHu JABYIPAaHHOTO YIUIa,
pedpo BYrpaHHOrO yria, JUHEHHBINA Yroj JBYyIpaHHOTO yTja, rpaaycHas
Mepa ABYTPaHHOTO yria

7.6

OHCpI/IpOBaTb MOHATHUAMU: MHOI'OI'PAHHUK, BBIHyKHLIﬁ u HGBLIHyKJIBIﬁ
MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IHBHbIﬁ MHOTI'OTI'paHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamuaa, MpU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumnen, Ky0)

7.8

KnaccupumupoBaTh  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAaHUSA  JUIA
kinaccuukanuu (BBIMYKIIbIE M HEBBITYKIIbIE MHOTOTPAHHUKH, TTPABUIIHHBIC
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE IPU3MBI, MTapaljiesIeuIeabl)

7.9

OHepI/IpOBaTB NOHATUAMU: CCKYIIAA MIIOCKOCTh, CCUCHUC MHOT'OIPAaHHUKOB

7.10

OOBACHATH MPUHIMIIBI IOCTPOCHHS CEYCHUH MHOTOTPAHHUKOB, MCIOJIB3YS
METO/I CIIEIOB

7.11

Ctpoutpb ceyeHUs] MHOTOTPAaHHMKOB METOJOM  CJIEJOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Yy

7.12

Pemarn 3ala4i Ha HAXOXKIACHUC TCOMCTPUYCCKUX BCIUYHUH I10 06pa3uaM
UK aJroputMaMm, IHIpUMCHAA HW3BCCTHBIC AHAJIUTUYCCKHUC MCTOABI IIPU
PCIICHNN CTaHJAPTHBIX MAaTEMAaTHUYCCKUX 3aaa4 Ha BBIYHUCIICHUC
paCCTOHHI/IfI MCXKAY ABYMA TOYKaMH, OT TOYKH OO0 pr[MOfI, OT TOYKHIO
IJIOCKOCTH, MEXKAY CKPCHIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemars 3ala4i Ha HAXOXKIACHUC TCOMCECTPUYCCKUX BCIUYHUH I10 06pa3uaM
WK aJroputMaMm, HIPUMCHAA HW3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPpU
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIWBAOIIUMUCA MPAMBIMU, MEKIY prlMOfI 1 IINIOCKOCTHBIO,
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MCXKAY MIIOCKOCTAMU, IBYI'PDAHHBIX YIJIOB

7.14

Borancnars 00bEMBI U MIJIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupamMpia) ¢ NpUMEHEHHEeM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOIPaHHUKOB

7.15

OHepI/IPOBaTB MNOHATHAMMA: CHMMCTpUSA B IIPOCTPAHCTBEC, HLCHTP, OCb H
IJIOCKOCTb CUMMETPUHU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (uUrypax, IMpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKax

7.17

[TpumensaTh reomeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CJIH YCJIOBHS
NPUMEHEHHUS 3aJ1aHbl B IBHOU opMme

7.18

HpI/IMeHHTB HpOCTCﬁMHC nporpaMmMHbIC CpCACTBA U  JJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

[TpuBoaUTH HpUMeEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpUpOJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IprMeHATh MOJIyYEHHBIE 3HAHWA HA NMPAKTHKE: aHAJIU3UPOBAaTh PEajbHbIC
CUTyallMM ¥ NIPUMEHSITh U3YUYCHHBIC MOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu CHOpPMYJIUPOBAHHON MPOOJIEMBI, MOIECTUPOBATh PEATbHBIC
CUTyallUM Ha A3bIKE T'€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa anreOpsl,
pemarb  MPAaKTUYECKUE  3aJaud,  CBA3AHHBIE C  HAxXO0XKICHUEM
T€OMETPUUYECKUX BEJINYUH

11 KIIACC

Kox
NpoBepPsIEMOro
pe3yjabTarTa

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero 001ero o0pa3oBanusi

I'eomerpus

6.1

OnepupoBaTh MOHATHSAMH: LUJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroIue
UWIMHAPUYECKOW TMOBEPXHOCTH, UWIMHAP, KOHHMYECKash IOBEPXHOCTbD,
o0pa3yronire KOHUIeCKOW MOBEPXHOCTH, KOHYC, cepudecKasi IOBEPXHOCTh

6.2

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAILICHHS

6.4

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MI0CKOCTH

6.5

OHepI/IpOBaTI) INOHATUAMMU. HIapOBOfI CEIrMCHT, OCHOBaHHE CETMCHTA, BBICOTA
CerMEeHTa, IIAapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJOS, BHICOTA LIAPOBOIO
CJI0$1, IIAPOBOM CEKTOP

6.6

Boruncnare 00BbEMBI M IUIOHMIAAM TIOBEPXHOCTEH Ten  BpallCHHS,
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TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHAMM: MHOTOTPaHHMK, BIMCAaHHBIH B cdepy U
OTNMCAHHBIN O0KONO cdepbl, chepa, BIUCAHHAST B MHOTOIPAHHHUK WJIH TEJIO
BpalCHUs

6.8

BBIYHCIATE COOTHOMICHUS MEXY IUIOMAASIMH MTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEN

6.9

N3o06paxars u3zydaemble GUIypbl OT PyKM M C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbIMonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM W3 PHUCYHKOB MPOCTHIX
00BbEMHBIX (uTryp: BHJI CBepxy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS TEl
BpalICHUs

6.11

W3Bnekatb, WHTEPIPETHPOBATh M MPeoOpa3oBbIBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[IpumensTh reomeTpuueckre (QaxkThl ISl PELIeHHs] CTEPEOMETPHUYECKHX
3aja4, MPENOaralliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU hopMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoImonHATe  IEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHO)KGHI/IH BeKTopa Ha 4YMucCJIo, OGBHCHHTB, KaKHMH CBOﬁCTBaMH OHHA
o0JazaroT

6.15

HpI/IMeHHTB IIpaBUJIO MapaJuICICIIUIICaAA IIPpU CIIOKCHUHU BCKTOPOB

6.16

OnepupoBaTb MNOHATUSAMM: JEKAapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAHHATHI BEKTOPA, YTOJI
MEXIy BEKTOpaMH, CKaJISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEIACHUE BEKTOpa HAa YHUCIO, YIOj
MEXIY BEKTOPAMH, CKaJSIPHOE IIPOM3BEIECHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPABHCHHECM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiiime reoMeTpuYecKue 3aJadd Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUH WU
HaXOXACHUC TCOMCTPUUYCCKUX BCJIIMYUH I10 06pa3uaM WK ajiroputrMam,
IMPUMCHSA HU3BECTHBIC METOAbI npu peICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTefIIHI/IC nporpaMMHbBIC CpCACTBA U  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

[TpuBoaUTH HpHUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE

6.23

HpI/IMeHﬂTI) IMOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3HUPOBATL PCAJILHBIC
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CUTyalluu ¥ MPUMEHITh U3yYCHHBIC TTOHATHS B MPOIECCE TTOUCKA PEIICHUS
MaTeMaTHYeCKu cPOpMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peajbHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiath ~ NPAaKTMYECKUE  3aJaud,  CBSA3aHHbIE C  HAXO0XKICHHEM

TCOMCTPHUYCCKUX BCININH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHSTHS CTEPEOMETPUH. TOdYKa, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJE/ICTBUS U3 HUX

7.2

B3anMHOE pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOLINECS, [TapalIeIbHbIE
N CKpCIIMBAIOIIMECA  IMPSAMBIC. HapaJ'IJ'IGJ'II)HOCTI) MIpsAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: NapaJIeibHblE NPSMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NapaJUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAaMH, YIrojl MEXIy HpsMbIMU B IpocTpaHcTBe. [lapanmnenbHOCTh TUIOCKOCTEM:
MapajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IIOCKocTe. IIpocreinmme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauielnenunen,
MMOCTPOEHUE CEUCHUI

7.3

[lepnieHAUKYISIPHOCTh MPSAMOM U IUIOCKOCTH: MEPHEHAMKYJSpHbIE NpsSIMble B
MPOCTPAHCTBE, MPSIMbIE MapajuieJbHble U MEePIEeHINKYISAPHbIE K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU NPSAMOW M IMJIOCKOCTH, TEOpEMa O MPSIMOM MEepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEXy NPSIMOU U MJIOCKOCTHIO, IBYTPaHHBIN
yIOJjl, JUHENHBIN yrojl IBYIpaHHOro yria. [IeprneHIuKysp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTh. [lepreH MKy IsIpHOCTh IJIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mockocteil. Teopema o TpEX nepneHIuKyIsIpax

7.4

[lonsiTiE MHOrorpaHHMKa, OCHOBHBIE DJJIEMEHTbl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOIOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrospHas
npusMa, TpaHd M OCHOBAHHUS NPU3MBI, NpsiMas M HAKJIOHHAas INpU3Mbl, OOKOBas u
MOJIHAs IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsiMOyroiabHbIN Mapajiesenumnes] u
ero cpoiictBa. [lupamuna: n-yronbHas nmupamuja, TpaHM U OCHOBAaHUE MHUPAMUJIBI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NMUPAMUJbI, NPaBUIbHAs U yCEU€HHas MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. [IpaBuiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
IIPABWJIBHOTO MHOIOIPDAaHHMKA, IIpaBWIbHAs IMpU3Ma M [paBWiIbHAs NHpPaMUAA,
npaBUiIbHAs TPEYrojibHAs MUpaMHJa U MPaBUIIbHBINA TeTpasp, KyO. IlpeacraBienue o
IPAaBWIBHBIX MHOTOIPAaHHUKAax: OKTaj’Ap, MAOAEKa’aAp U ukocayapyrue CeueHus
PU3MBI U TUPaMUIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAaHCTBC. CUMMCTPHUA OTHOCUTCIbHO TOYKH, HpHMOﬁ, IIJIIOCKOCTH.
OIEMEHTHI CUMMCTPUHN B nupamMuzax, MapajiejicnmIic 1ax, IMMPaBUJIBHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOW MOBEPXHOCTH M IOJTHOU MOBEPXHOCTH MPSMOMN MPU3MBI, TUIOIIA b OCHOBAHHH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbL. [1mo1mans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MUPAaMUIBI, TeopeMa O IUIONIa[U yCEYEHHON MHpPaMHUIBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[MomoOubIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEXKy IUIOINAISIMU TTOBEPXHOCTEH,

00BéMaMu TIOTOOHBIX TET

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[{umuapuyeckas MOBEPXHOCTh, 00pa3yIoUINe MUJINHAPHUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKOM ToBepXHOCTH. LlmnmHAp: ocHOBaHHMS M OOKOBasi MOBEPXHOCTD,
o0pa3yromias 1 ock, IO s OOKOBOM M MOTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHUYecKol moBepxHOCcTH. KOHyc: OCHOBaHME W BepIIMHA, OOpasyromias U OCh,
wiomaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyromme u
BbICOTA, OCHOBAHUA U 601(01321;1 IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUOMabp MoBepxHocTU chephl. Banmuoe
pacnonoxxeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N3o0pakeHue Ten BpamieHus Ha TUIOCKOCTH. Pa3BépTka nummHapa 1 KOHyca

6.5

KoMOuHammu ten BpalieHus: ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOTPAHHUK, WX TEJIO BPAIECHUS

6.6

[Tonsitue 006 o0BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO NapalieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYyCA.
O06BEM mapa u wiomaas chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IJIOLIAAsIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEN

6.8

Ceuenuss nwIMHApa (MapajjIeIbHO U TMEPHEHAUKYJISPHO OCH), CEYEHMsI KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIECE Yepe3 BEPLIMHY ), CEUSHHsI 11apa

6.9

Bektop Ha miuockoctd M B npocTpaHCTBE. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoskeHune BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenumnena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopAuHATHI BeKTOpa.
[Ipocreiimne 3amauu B KOOpAMHATaX. YTrol Mexay BekTopamu. CkanspHoe
MIPOU3BEJICHUE BEKTOPOB. BbIuMcieHHE yIIIOB MEXIy NPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHatHO-BEKTOpPHBIN METO/I MIPHU PEILICHUH TEOMETPUUECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne onepupoBaTh MOHATHUSAME: HATypajJbHOE YHCIIO, IEI0e YHCIIO,
CTCIICHb C LCJIbIM ITOKA3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHDL C
palMoHaAIBFHBIM TTOKa3aTeNIeM, CTEICHb C JICHCTBHTEIBHBIM IOKa3aTeleM,
HOFapI/I(I)M quciia, CUHYC, KOCUHYC W TaHI'CHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK 10 MOJIYJIO, PalMOHAIBHOE YHCIO, HPPANMOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pPEeIICHUHU 3aJa4; 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMH CHUCTEMaMU
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasi
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nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO
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HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH
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BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
9 paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n

YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
0 BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,
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Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS

11

YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU
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31 OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble
. ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hayasia MmaTemaTnueckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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