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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEAMETOB TI'yMAaHUTapHOIO IMKJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJlady, YMEHHME BBIIBUIaTb M OINPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaau.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONIEH mpeaMeTHON obnactu «MaTeMaTtuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
0o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPHUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B PE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJIM AKCMOMATHKH MpHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pElIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
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XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTENbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CHOCOOHOCTEN 00yJaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHBIX XKU3HEHHBIX CUTYyalMsIX U MPU U3YUYCHHUH JIPYTHX
y4€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBmsttoTcsi:  «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMUY», PEIEBAHTHBIMM T'€OMETPUM Ha YIIyOJEHHOM ypOBHE OOy4eHMs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DepepanbHoil paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MMOHATHSIMHU U HABBIKAMU ITOCJIEI0BATEIBHO U MIOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3Yy4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOJOJIKEHUIO H3YyYEHUS MATEMAaTHKU C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.
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Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).
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COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMOUN
U 1uiockocTu. [lapanmienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajiesIbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapajuienbHOCTD NIIOCKOCTEN: NapalieiIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUNIOCKOCTH: NEPNEHAUKYJIISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM U IUIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune];] U  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yronbHas mnUpamuaa,
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npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHAas NUpaMUAa W TPABHIbHBIA
TeTpa’dap, kyO0. IlpencraBieHve o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOAECKA3IP U UKOCAIP.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUpPaMUBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napaJuIeenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
UpaMUIblL.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOpPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pPa3lOKEHHH BEKTOpa II0 TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka mumuHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
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HAKJIOHHOW TPU3MBI, MIIAHJpA, TUpaMuabl 1 KoHyca. O0OBEM mapa u mapoBOro
CerMeHTa.

KoMmOunHanuu Ten BpalieHus W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
IUWJIWHIpP, OINKMCaHHas oOKoJio ImiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanuwe mrapa u cdepsl miaockocTbio. [loHSATHE MHOrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomanae MOBEPXHOCTH IMJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyienbHO M MEPIECHJAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHUIO U MPOXOJSANINE YEPE3 BEPIIMHY), CEUCHUS Iapa, METObI OCTPOCHUS
CEUCHMI: METOJ CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HaJ BEKTOpamu. BekTopHoe
YMHOXKEHHE BEKTOpOB. CBOWCTBA BEKTOPHOTO YyMHOXEHMS. I[IpsiMoyrosbHas
cucTteMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpakeHus. J[B>KeHUsS W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXEHUN. BuIbl JBWXEHUN: TMapaulebHBIM MEpeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TPaKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTM4eCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HUIM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIO0Ws, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B IIEKTPOHHbIN
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31 = TATAPCTAH



Oynymeld mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0OTHYeCKO€e BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  TMPAKTUKH, ITOHUMAaHHE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISAITh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUH MEXKIYy MOHATUSAMH, (POpMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleNIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00ObeKTa, SBICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPECHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO X0y PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIEHUs, COIMOCTAaBIISITh CBOU CYXIEHUSA C CYXICHUSIMHU APYTUX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QoOpMAT BBICTYIUIGHHS C Y4ETOM 3ajad
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE JAeiicTBHS

CamoopraHuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEeIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YIETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKCuH KakK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJACThH
croco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl mpu pemeHun Y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Ppe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:
®CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TOHATHUSIMH CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;
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®IIPUMEHSITh AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IMPHU PEUICHUH
reOMETPUUYECKUX 33/1a4;

eKJIacCU(UIIMPOBATh B3aUMHOE PACIOJOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

®CBOOOJTHO  OMEpUPOBATh  TMOHATUSMH, CBA3AaHHBIMH C  yIJIaMH B
IOPOCTPAHCTBE: MEXIy MPSAMBIMA B MPOCTPAHCTBE, MEXKAY NPSIMOA U
IUIOCKOCTBIO;

¢cBOOOIHO OMEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOT DAHHUKAMU;

ecBOOOIHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHHKOB (TpU3Ma,
nUpamMua, MpSIMOYTOJIbHBIN apaiesnenunen, Kyo);

ekiaccu(UIUPOBaTh  MHOTOIPAHHUKH,  BBIOMpass ~ OCHOBaHUA  JJIA
KJ1accuuKaluu;

®CBOOOJTHO  OMEpUPOBATH  MOHATHSIMH, CBS3aHHBIMA C  CCUYCHHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

® BBITIOJIHATH MapajlieIbHOE, [ICHTPAIBHOE U OPTOrOHAIBHOE POEKTUPOBAHNE
(Guryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHus (pUryp Ha MI0CKOCTH;

®CTPOUTh CEUEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJIaMH, BBINIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

® BEIYHCIISITH TJIOMIAN MTOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHUpaMua),
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

®CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: CUMMETPUsI B MPOCTPAHCTBE, LEHTP,
OCb M IUIOCKOCTh CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETpPUU
buryper;

®CBOOOJIHO OMEpUPOBATH TOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

® BBITIONTHSATH ICUCTBUS HaJl BEKTOPAMU;

epemaTh 3a7a4d  Ha JO0Ka3aTelIbCTBO MAaTeMaTUYeCKUX OTHOUICHHH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELICHUH MaTeMaTUYECKHUX 3aay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

SIIPUMEHITh TMPOCTEHIINE TMPOrPaMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

®U3BJICKAaTh, MPEOOPA3OBHIBATE M HWHTEPIPETHPOBATH HHPOpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;
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®[IPUMEHATHh  IOJYYEHHbIE 3HAHUS HA NPAKTUKE: CpPaBHHUBATh W
aHAIM3UPOBATh PEABHBIE CUTYAlMH, PUMEHATh U3YYECHHbIEC MOHSATUS B
Ipolecce TMOWCKAa PEeHIeHHs] MaTeMaTH4ecKH  c(opMynrpoBaHHOU
npoOJieMbl, MOJEINPOBATh pEANbHBIC CUTyallUd Ha S3BIKE T'€OMETPHH,
UCCIJIEIOBATh MTOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM I€OMETPUUYECKUX
HNOHATUH M TEOpeM, ammapara aiareOpbl, peliaTth NPaKTUYECKUE 3a/layd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEJIUYMH;

®IMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPHH Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

®CBOOOJHO OIEPUPOBATh MOHATUAMH, CBS3aHHBIMHU C LMJIMHAPUYECKOM,
KOHMYECKOW U CEepUYeCKOll MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

®ONIEPUPOBATH MOHATUAMHM, CBS3AHHBIMU C TEJIaMU BpaALICHUS: LUUIMHAPOM,
KOHYCOM, c(hepoii U mapowm;

epacno3HaBaTh TeJjla BpaueHus (HUINHAP, KOHYC, cepa U 1ap) U OObACHATH
CIOCOOBI MOTYYEHUS TEN BPAILECHUS;

e Kj1acCU(UIIMPOBATh B3aUMHOE PACIOIOKEHNE CHEPBI U MIIOCKOCTH;

®BBLIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M Tl BpalleHUS,
O00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAICHMUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

¢CBOOOIHO OINEPUPOBATH MOHATUSIMHU, CBS3AHHBIMU C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalICHUS;

®BBLIYHCIISATE COOTHOIICHUS MEXIY IJIOLAAsIMHU MOBEPXHOCTEH M 00BbEMaMu
MTOJIOOHBIX TET;

®11300pakaTh H3ydaemble (UTYpPHI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BpaIllCHUS;

®3BJIEKATh, HWHTEPIPETHPOBATH U MNPEOOpPa3oBbIBaTh HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, TMPEACTABICHHYIO Ha
YEpTEKax U PUCYHKAX;

¢CBOOO/IHO ONEPUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE;

® BBLITIOJTHATH ONEpalliy HaJl BEKTOpaMUu;

©33/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOU CUCTEME KOOPIMHAT;
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epeniaTh Fr€OMETPUYECKHE 3a/1a4M HA BBIYMCIICHHE YIJIOB MEXKIY NMPSIMBIMUA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPH PELICHHH;

®CBOOOJHO OMEpUPOBATH TMOHITUSAMH, CBA3AHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

®BLIMIOJIHATh M300paKEHUS] MHOTOTPAHHUKOB W Tell BpallleHHs IpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

®CTPOUTH CEYEHUSI MHOTOTPAHHUKOB W TEJl BPAILECHHSA: CEYEHUS LWIMHIpA
(mapajuienTbHO U NEPHEHIUKYISPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS Iapa;

®ICIIOJIb30BAaTh METOABI IIOCTPOEHUS CEYEHUH: METOJ CJIEAO0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH MIOCKOCTH;

® J0Ka3bIBaTh FT€OMETPUUECKUE YTBEPKACHUS;

®[IPUMEHITh TE€OMETPUYECKHE (AKThl Jii PEIIEHUS CTEPEOMETPUUECKUX
3a/1a4, INPEANoJaraloluX HECKOJIbKO IIaroB pEUICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

epemiaTh 3aJayd Ha JIOKA3aTEJIbCTBO MAaTEMAaTHYECKUX OTHOIICHWH H
HAXO0XKJEHUE T€OMETPUYECKUX BEIIMYNH;

®[IPUMEHATHh MPOTrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

®[IPUMEHATH MOJYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAITM3UPOBATh
U OLEHUBATh pEaJbHbIE CUTyalluH, MPUMEHSATh H3YyUYECHHBIE MOHSITHS,
TEOpEMbI, CBOMCTBAa B IMpOIECCE IOUCKA pEHIeHUs MaTeMaTH4YeCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pEANIbHbIC CUTYyalluud Ha
A3BIKE TEOMETPUHU, UCCIEA0BATh MOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
NPaKTUYECKUE 3aJ1a4d, CBSI3aHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKUX
BEJINYUH,;

®IMETh NPEACTaBIICHUS OO0 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUHM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmuyecTBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/ie/ioB U TEM (undpossbie)
Konrpoasusie IIpakTHyeckue
n/n NPOrpaMMsl Bcero o0pa3oBaTesbHbIEC
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 http://rech.edu.ru
5 B3anMHOE pacnosioxeHue MpsMbIX B 6 1 htto://rech.edu.ru
MIPOCTPAHCTBE
3 HapaJ]JIeJIBfIOCTB NpPSIMBIX U 3 htto://rech.edu.ru
IIJIOCKOCTEN B IPOCTPAHCTBE
4 HepneHz[miymIpHocn, TPSIMBIX U o5 htto://rech.edu.ru
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIbI B paccTOSTHUS 16 http://rech.edu.ru
6 MHororpaHHUKH 7 http://rech.edu.ru
7 BekTtophl B mpocTpaHCcTBe 12 http://rech.edu.ru
IT 000
8 OBTOPEHAE, 000 meHPUIe 1 5 2 http://www.math.ru
CUCTEMaTU3alMs 3HaHUN
OBIIEE KOJIMYECTBO YACOB IIO
m 102 6 0

I[TPOTPAMME
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11 KJIACC

KosmuyecTrBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM u¢posbie
Ne i/mn paA Konrpoubnple IIpakruuyeckue (uitpp )
NMPOrpaMMblI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 AHanuThyeckas reoMeTpHs 15 1 http://rech.edu.ru
I1
2 OBTOPEHIE, 0606meH{Ie 1 15 1 http://rech.edu.ru
CUCTEMATHU3alIMs 3HAHUI
3 OO0BEM MHOTOTpaHHHKA 17 http://rech.edu.ru
4 Tena BpameHus 24 http://rech.edu.ru
5 [Tno1maau NOBEPXHOCTH U 0OBEMBI 9 1 htto://rech.edu.ru
KPYIJIBIX TEJ
6 JIBroKeHHUs 5 1 http://rech.edu.ru
I1
7 OBTOPCHHCE, OGOGHIGH{Ie 1 17 2 http://www.math.ru
CUCTEMATHU3alIMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero
padoThI

KonTpoJsbHbie

IIpakTu4eckue

padoThI

Jlara
U3Y4YeHUA

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTesIbHbIC PeCypChl

OCHOBHBIC ITpaBHIIA
n300pakeHus Ha
PHUCYHKE IIOCKOCTH,
napauIeIbHBIX
psIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka

https://resh.edu.ru/subject/lesson/475¢

[HoasaTNg

CTCPCOMCTPHUU: TOYKA,

npsiMasi, IIOCKOCTb,
MPOCTPAHCTBO.
OcHOBHBIE ITpaBUIIA
n300pakeHus Ha
PUCYHKE IIJIOCKOCTH,
napasuiesIbHbIX
psIMBIX (OTPE3KOB),
CepelIMHbI OTpEe3Ka

IHousTus:
MEPECEKAIOIIHNECS

https://resh.edu.ru/subject/lesson/475¢
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https://resh.edu.ru/subject/lesson/4756/

MJIOCKOCTH,
NepeCEeKarOIINECs
npsiMasi ¥ TIOCKOCTh;
MOJIyIPOCTPAHCTBO

IonsTus:
MEPECEKAOIINECS
IIOCKOCTH,
MEPECEKAOIINECS
npsiMasi v MIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHoOrorpanHuky,
M300paKeHue
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX 1
duryp,
HECYIIECTBYIOIINUX
00BEKTOB

MHororpaHHuKH,
U300paKkeHue
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX 1
duryp,
HECYIIECTBYIOIINX
00BEKTOB
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AKCHOMBI
CTEPEOMETPUU U
MIepPBbIC CIEACTBUS U3
HUX

AKCHOMBI
CTEPEOMETPUU U
MIepPBbIC CIEACTBUS U3
HUX

AKCHOMEI
CTEPEOMETPUU U
NepBbIC CIEACTBUS U3
HUX. Cr1ocoOEbI
3aIaHUS TIPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTRE.
O06o3HaueHus
MPSMBIX U
IUIOCKOCTEH

N3o6paxenue
CEUYCHUM TTUPAMUJIBI,

Ky0a ¥ MPU3MBI, https://resh.edu.ru/subject/lesson/491:

KOTOPBIE TIPOXOISAT
yepes ux peopa.
N3o0paxkenue
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https://resh.edu.ru/subject/lesson/4912/

11

NepECeUYEHUs
MOJTYYEHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX
CCYEHUI pa3HbIMU
LBETaMU

N3o0paxenue
CEYEHUU NTUPAMHUIBI,
Ky0a ¥ MpU3MBI,
KOTOPBIE MPOXOJSIT
gyepes ux peéopa.
N3o0paxenue
NepeCceveHHUs
MOJTYYEHHBIX
IIJIOCKOCTEN.
PackpammBanue
IIOCTPOEHHBIX
CEYCHUU pPa3HbIMU
[[BETaMU

12

N3o6pakenne
CCUCHU MUPAMU/IBIL,
Ky0a U pU3MBI,
KOTOPBIE MPOXOSIT
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gyepes ux péopa.
N3o6paxenue
NIEpPECEUCHHUS
MOJTYYEHHBIX
IIJIOCKOCTEN.
PackpammBanue
MTOCTPOECHHBIX
CEUCHUH pa3HbIMU
[BETaMU

13

N3o6paxkenue
CEUYCHUI MUPaMHU/IBI,
Ky0a ¥ MpU3MBI,
KOTOPBIE TPOXOSAT
yepes ux peopa.
N3o0paxenue
nepeceyeHHsI
MOJIYYeHHBIX
IIJIOCKOCTEHN.
PackpammBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
I[BETaMHU

https://resh.edu.ru/subject/lesson/491:

14

MeTtox ciienoB A
MMOCTPOEHHUS CEUEHUM
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15

16

17

Merop cnenoB mis
MMOCTPOCHHUS CEYCHUM.
CaoiicTBa
MIEPECECYEHNN MPAMBIX
Y IIJIOCKOCTEN

MeTton ciaenoB AJjs
MTOCTPOCHHUS CEYCHUM.
CBoiicTBa
MIEPECECUEHNN MPAMBIX
U IJIOCKOCTEM

[TocTpoenue ceueHni
B IUpamue, Kyoe 1o
TpEM TOUKaM Ha
pé6pax. Co3nanue
BBIHOCHBIX YE€PTEKEU
Y 3aMKUCh 11aroB
IIOCTPOCHUS

18

[TocTpoeHue ceueHuit
B IUpamuze, Kyoe 1o
TpEM TOYKaAM Ha
péopax. Co3nanue
BBIHOCHBIX UEPTEKEUN
Y 3aIlMCh I1aroB
MOCTPOCHUS
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19

20

[TocTpoeHue ceueHuit
B IUpamuze, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN
Y 3aIUCh 11aroB
MTOCTPOCHUS

[TocTpoenue ceueHni
B IUpamuze, Kyoe 1o
TpE€M TOUYKaM Ha
pé6pax. Coznanue
BBIHOCHBIX YEpTEkKEN
Y 3aMKCh 11aroB
MOCTPOCHUS

21

22

IToBTOpEHUE
MIJIAHUMETPUH:
Teopema o
MPONOPLIMOHAIBHBIX
otpeskax. [Tomooue
TPEYTOJIbHUKOB

[ToBTOpEHUE
MJIAHUMETPUH:
Teopema Menenas.
Pacuersl B ceueHus1x
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23

24

25

Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHA
IJJAHUMETPUN U
CTEPEOMETPUHN

KoHTposbHas padorta

" AKCHOMBI
CTEPEOMETPUH.
Ceuenus"

B3aumHuoe
pacoJIOKEHUE
pSIMBIX B
MIPOCTPAHCTRBE.
CkpeluBaronmecs
npsmele. [Ipusnaku
CKPEILHBAIOIINXCS
MPSMBIX.
[TapannensHbie
npsiMbIE B
MPOCTPAHCTBE

Teopema o
CYILLECTBOBAHUU U
€IMHCTBEHHOCTH
IPSAMON
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rapajuieIbHOU
JAHHOU IPSIMOMU,
IIPOXOALIEN YeEPE3
TOYKY NPOCTPAHCTBA
Y HE JIeXKaIlel Ha
JTAHHOW MPSIMOM.
JlemMma o
MIEPECCUCHUN
MapajyIeIbHbIX
MPSAMBIX MIOCKOCTHIO

26

27

[TapaiutennbHOCTB Tpex
npsMeIX. Teopema o
TPEX mapauIeIbHbIX
npsMbIX. Teopema o
CKPEILNBAIOIINXCSA
MPSIMBIX

[TapayutenbHOE
MIPOCKTUPOBAHHME.
OCHOBHBIE CBOMCTBA
napauieIbHOTO
MIPOCKTUPOBAHUS.
N3o00paskeHne pa3HbIx

duryp B

napajyieJIbHOU

http://rech.edu.ru
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http://rech.edu.ru/

IMPOCKINHN

28

[{enTpanpHas
MPOEKIUA. YTOII C
COHAITPaBJICHHBIMU
CTOPOHaMHU. YTOII
MEXKY MPSIMBIMA

29

30

3amaun Ha
JI0Ka3aTeJIbCTBO U
HCCIICIOBAHHUE,
CBSI3aHHEIE C
pacrnoaoKeHueM
MPSIMBIX B
MPOCTPAHCTBE

[TonsTus:
NapajuIeIbHOCTh
MPSIMOU U TTOCKOCTH
B IIPOCTPAHCTBE.
[IpusHax
[1apajuIeIbHOCTH
MPSIMOM U TIIIOCKOCTH.
CaoiicTBa
NapajuieIbHOCTH
IPSAMOM U TIIOCKOCTHU

31

['eomeTpuueckue

1
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3aJa4M Ha
BBIUHMCJICHHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapaJIEIbHOCTBIO
MPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
MPOXOJAILIETO Yepes3
JAHHYIO MPSIMYIO Ha
YEepTEXKE U
MapaJIICTIbHOTO
JIPYTOU NPSIMOU.
Pacuér oTHOMIEHNI

33

[TapayutenbHas
IIPOEKLKS,
MIPUMEHEHUE JIs1
MOCTPOCHUS CEUCHU I
KyOa u
napajieJIenunea.
CaoiicTBa
napajieyenuneaa u
MPU3MBI
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34

[TapannenbHbIE
ockoctu. [Ipu3naku
[IapaJuIeIbBHOCTH JIBYX
IIJIOCKOCTEN

35

Teopema o
MapAJIICITBHOCTH U
C€JIMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOISIIEN Yepe3
TOYKY, HE
MIPUHAJICIKAILY O
JIAHHOM IJIOCKOCTHU U
CJICJICTBUS U3 HEE

36

37

CaoiicTBa
napasuiesIbHbIX
IJIOCKOCTEH: O
napajuieIbHOCTH
MPSIMBIX TIEPECEUCHUS
P NIEPECECYEHUN
JIBYX MapaJlIeJIbHbIX
IJIOCKOCTEN TPEThEU

CsBoiicTBa
napasuiesIbHbIX

IUTOCKOCTEI: 00
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OTpE3Kax
MapaJICIbHBIX
MPSIMBIX,
3aKJIIOUEHHBIX MEXKTY
MapaJICIbHBIMU
IUIOCKOCTSIMU,, O
MepeCceYeHUN MPSIMOM
C IByMS
MapaJICIbHBIMU
IUIOCKOCTSIMU

38

[ToBTOpEHME: TEOpEMA
[Tudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUS
MPSIMOYTOJILHOTO
TPEYroJIbHUKA

40

41

CaoiicTBa Ky0a u
MPSIMOYTOJILHOTO
napasuiesienunena
Brruncnenue nimn
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM
napasuiesienuneae
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[lepneHAMKYIJISIPHOCTD
IPSAMOU U IIIOCKOCTH.
42 [Tpuznax 1
NEPIECHINKYJIIPHOCTH
IIPSAMOU U TTIOCKOCTH

[leprieHIUKYIISIPHOCTD
IIPSAMOU U IIIOCKOCTH.
43 [IpuzHak 1
MEPIEHINKYJIIPHOCTH
IIPSAMOU U INIOCKOCTH

Teopema o
CYIIECTBOBAHUM U
€UHCTBEHHOCTH
MPAMOM, TPOXOIAIIEH
yepes TOUKY
MIPOCTPAHCTBA U
MEPIIEHANKYJIIAPHOM K

44

IINTOCKOCTH

IInockocTu n
45 MEePICHANKYJISPHBIC

UM IIPAMEBIC B
MHOT'OIrpaHHHKax

46 [InmockocTu n 1

MEPIICHANKYJIAPHBIC
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UM IIPpAMBIC B
MHOT'OIrpaHHHUKax

47

[leprieHAUKYIISIp U
HaKJIOHHAS.
[TocTpoenue
MEPIICHAUKYJIISIpa U3
TOYKH Ha MPAMYIO

48

[lepnenaukyisp u
HaKJIOHHasl.
[locTtpoenue
NEepPHEHANKYJIIpa U3
TOYKHU Ha MPSIMYIO

49

Teopema o Tpéx
NEPHEHANKYIIApax
(npsmast 1 oOpaTHast)

50

Teopema o Tpéx
NEePHeHANKYIIIpax
(mpsimast 1 oOpaTHast)

51

52

Yroa mexay
CKPEIIMBAIOIIMMUCS
PSMBIMH

Ilouck
MEPIECHAUKYJISIPHBIX

IIPpAMBIX C IIOMOIIBIO
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MePIEeHIUKYISIPHBIX
IJIOCKOCTEN

53

54

OpToroHanpHOE
MPOECKTUPOBAHKE

[Toctpoenue ceueHnni
Ky0a, IpU3MBbl,
MIPABWIbHOU
MAPAMHU/JIBI C
ITOMOILBIO
OPTOTOHAIBHOM
MPOCKIIUU

55

56

[TocTpoeHue ceueHuit
Ky0a, IPU3MBI,
IIPaBUIIbHOU
MUPaAMUJIBI C
MTOMOIIIBIO
OPTOTOHAILHOM
MPOEKIUU
Cummerpus B
MPOCTPAHCTBE
OTHOCHUTEJIbHO
TUIOCKOCTH.
[LnockocTn
CUMMETPUN B
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MHOTI'OI'paHHHUKaXx

57

[Ipu3nak

NEePHEHAUKYISIPHOCTH

IIPSAAMOU U INIOCKOCTH
KaK CII€JCTBUE
CUMMETPHUU

58

[IpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosiauit
OT TOYKH J10
IJTIOCKOCTHU

59

[IpaBuibHbIE
MHOT'OIrPaHHUKH.
Pacuér paccrositauit
OT TOYKH J10
IJIOCKOCTHU

60

61

CriocoObl OImyCTUTh
MEPIEHIUKYJISPBHIL:
CUMMETpHS, CABUT
TOYKH T10
IapajijIeJIbHOU
PSAMOMN

CaBur no
HenapauieIbHON
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PSIMOM, U3MEHEHHE
pacCTOsTHUM

62

KontponsHas pabota
"B3zanMHOE
pAacoJIOKEHUE
PSIMBIX U
IUIOCKOCTEH B
IIPOCTpAaHCTBE"

63

64

65

[ToBTOpEHME: yroua
MEXIY MPSIMBIMH Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBLHOM
TPEYTrOJIbHUKE,
TeopeMa KOCUHYCOB

[loBTOpEHUE: yroiu
MEXKY
CKPEILMBAOIAMUCS
IIPSIMBIMU B
[IPOCTPAHCTBE
I'eomerprueckue
METO/bI BEIYUCIICHUS

yria Mexay
OpSIMBIMU B

http://www.math.ru

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P.
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31

=g S/IEKTPOHHBIIE
¥ TATAPCTAH


https://www.google.com/url?q=http://www.math.ru/&sa=D&source=editors&ust=1655926999587781&usg=AOvVaw1t2QcSKqo2Hn_K5QlvckZJ

MHOTI'OI'paHHHUKaXx

66

JIByrpaHHsbIil yrou.
CBONUCTBO JIMHENHBIX

YTJI0B IBYTPaHHOTO
yria

67

[leprieHIUKYIISIpHBIE
m1ockocTh. CBoiCTBa
B3aMMHO
IIEPIIECHIUKYJIAPHBIX
IIJIOCKOCTEH

68

69

[IpusHax
MEPIIEHAUKYIISIPHOCTH
TUIOCKOCTEM; TeopeMa
0 IIPSAMOU
MepeCcevYeHus IByX
MJIOCKOCTEN
MEePIEHIUKYJISIPHBIX
TPETHEN TNIOCKOCTHU
[IpssMOyTONIBHBIN
napayieIenumnes;
Ky0; U3MepeHus,
CBOWCTBA
MPSMOYTOJILHOTO
napajuiesenune1a
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70

Teopema o nuaroHau
MPSAMOYTOJIBHOTO
napajieJenuneaa u
CJICACTBHUE U3 HEE

71

72

CrepeomeTpuueckue
Y TIPUKJIaTHBIE
3aJlayy, CBSI3aHHBIE CO
B3aMMHBIM
PacoIOKEHUEM
MPSIMBIX U TUIOCKOCTH

[loBTOpEHHE:
CKpELIUBAIOIINEC
IpsIMBIE,
IapasulesIbHbIC
IIJIOCKOCTH B
CTaHJAPTHBIX
MHOTI'OTPaHHHUKAX

73

[Tapa napamienbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAOIINXCSA
MIPSIMBIX, PACCTOSIHUE
MEXKITY
CKPEIIMBAIOIIAMUCA
MPSAMBIMHU B IPOCTHIX
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CUTyalusax

74

PaccrosiHue oT TOuku
JI0 THIOCKOCTH,

pacCTOsIHUE OT 1
MPSIMOU 10
IIOCKOCTH

75

76

77

Brruncnenue
pacCTOSHUN MEXITY
CKPEIMBAKOIIAMUCS
IPSAMBIMH C 1
MTOMOIIBIO
NEPIECHINKYJIIPHON
IJTIOCKOCTHU
TpéxrpanHbli yroJ,
HEPABEHCTBA JIJIA
TPEXTPaHHBIX YTJIOB.
Teopema [Tudaropa, 1
TEOPEMbI KOCHHYCOB
Y CUHYCOB 151
TPEXTPAHHOIO yIjia
DJIEMEHTBI
chepruueckoit
F€OMETPUHU:
reofe3nYeCKue JINHUU
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Ha 3emJie

78

79

80

81

82

83

KoHTposbHas padorta
"VYrael u pacctoaHus"

CucremaTuzamnus
3HAHUU
"MHOrOrpaHHHK U
ero 3JIeMEHTHI"

[Tupamuia. Bunbl
MAPAMHUI.
[IpaBunbHas
nupamuaa

[Ipu3ma. [Ipsmas u
HAKJIOHHAS IPU3MBL.
[IpaBunbHas npusma
[Ipssmont
napaJIeNenuIen,
PSAAMOYTOJIBHBIN
napauienenunen, Kyo

Brimykiisie
MHOTOI'PaHHUKH.
Teopema Ditniepa

http://www.math.ru

84

Boinmykiisie
MHOTI'OTPaHHHKHU.
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Teopema Jitnepa.
[IpaBunbHbIE U
MOJTYNPaBUIbHBIC
MHOTOTPaHHUKHU

KoutposnbHas pabota

85 "MHororpaHHuku"
[TonsiTue BekTOpa Ha

86 MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB

88 Pa3zHOCTh BEKTOpPOB

89 [IpaBuno
napajiiesienunena

90 YMHOXkEHHE BEKTOpa
Ha YHCIIO
Paznoxxenue BexTopa
1o 6a3ucy Tpex

91 BEKTOPOB, HE
JIS)KAIIUX B OJTHOM
TIJIOCKOCTH

92 CkangpHoe
TIPOU3BEICHUE

93 Brruncnenue yrna

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P.
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31

=g S/IEKTPOHHBIIE
'm¥ TATAPCTAH




MEXly BEKTOpaMH B
IPOCTPAHCTBE

[Ipocrerimmue 3amaaun

94
C BEKTOpaMu

95 [Ipocreimmue 3anauun
C BEKTOpaMu

96 [Ipocreimmue 3anaun
C BEKTOpamu

97 [Ipocreimmue 3amaaun
C BEKTOpaMu
O06o00111eH1E U

98 CUCTEMATHU3ALINAS http://www.math.ru
3HAHUM
O06o00111IeH1E U

99 CHCTEMAaTH3aIs
3HAHUM

100 Hrorosas
KOHTpOJIbHasA paboTa

101 Hrorosas
KOHTpOJIbHAs paboTa
O0o00111IeH1E U

102 = cumcremaruzanus
3HAHUU
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

Ne
n/
n

Tema ypoka

KoandyecTBO 4acoB

Bcer

0

KoHTpoJbHBI
e padoThl

IIpakTuyeckn
e padoThbl

Jlara
U3yUYEeHHU
s

JJIeKTPOHHbBIE HU(PPOBbIE
o0pa3oBaTesibHbIE pecypchl

[ToBTOpEHUE TEMBI
"KoopauHatsl
BEKTOpA HA
MJIOCKOCTH U B
IIPOCTPAaHCTBE"

https://www/yaklass.ru

[ToBTOpEHNE TEMBI
"CkassipHoe
MIPOU3BEICHUE
BEKTOpPOB"

https://www/yaklass.ru

[ToBTOpEHUE TEMBI

"Brruncienue yria
MEK]ly BEKTOpaMHU

B IIpOCTpaHCTBE"

https://www/yaklass.ru

[ToBTOpEHUE TEMBI
"YpaBHeHue
MPSAMOH,
MIPOXOJIAIIEH Yepe3
JIB€ TOYKH"

YpaBHeHHe

1
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10

IUIOCKOCTH,
HOpMAJIb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJIb,
ypaBHEHHE
IJIOCKOCTH B
OTpe3Kax

BekropHoe
IIPOU3BENCHUE

JIuneiinwie
HEPABEHCTBA,
JIMHEHHOEC
MPOrpaMMHUPOBAHU
e

JIuneiinbie
HEpPABEHCTBA,
JIMHEMHOE
MpOrpaMMHUPOBAHU
e

AHaIUTHYECKUE

1
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METO/IbI pacuéra
yria Mexay
MPSIMBIMH B
MHOTOTPaHHHUKAX

11

12

13

14

AHamuTHUYECKHE
METO/bI pacuéra
yTJia MKy
IUIOCKOCTSIMH B
MHOT'OTPaHHHUKAX
dopmyna
pacCTOSHUS OT
TOYKH JI0
INIOCKOCTH B
KOOpJIMHATaX

Haxoxnenne
pACCTOSTHHI OT
TOYKH 0
TIJIOCKOCTH B KyOe

Haxoxnenne
pACCTOSIHHI OT
TOYKH J0
IJIOCKOCTH B
MPaBUIIBHOU
MUPAMU/IE

https://www/yaklass.ru
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15

KonTposibHas

pabota

n
AHauTH4eCKas

reomeTpus"

16

Ceuenus

MHOT'OI'PaHHHUKOB!:

CTaHJapTHBIE
MHOTOTPaHHHUKH

17

Ceuenus

MHOT'OI'PaHHHUKOB!:

METOJ CJICIOB

18

19

20

Ceuenus

MHOI'OI'PaHHUKOB!:

CTaHJapTHBIE
IUIOCKOCTH,
nepeceyeHus
PSAMBIX U
IIOCKOCTEH

[TapannensHbie
npsiIMbIE U
IUIOCKOCTH:
napajuieiabHble
CEUYECHUS

[TapayutenbHbie

1

https://resh.edu.ru/subject/lesson/60
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https://resh.edu.ru/subject/lesson/6065/

IpsIMBIE U
IIJIOCKOCTH: Pacy€r
OTHOULICHHI

21

22

[TapannenbHbIE
IpsIMbIE U
IIJIOCKOCTH: YTJIBI
MEXKITY
CKPEIIHMBAIOIIMMUC
S IPSIMBIMHU
[leprieHIUKYIIApH
bIE TIPSIMBIE U
IIJIOCKOCTH:
CTaHJAPTHBIE TTapbI
MEPIIECHANKYJIAPHBI
X IJIOCKOCTEH U
MPSIMBIX,
CHUMMETPUH
MHOTOTPaHHHUKOB

https://www/yaklass.ru

23

[lepnenaukynspH
b€ MIPSIMBIE U
IJIOCKOCTH:
TEOpEMA O TPeX
MEePIEHANKYJIIApaX

https://www/yaklass.ru

24

IleprieHIuKyIIApH

1

https://resh.edu.ru/subject/lesson/47
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bIC IIPSAMBIC U
IITIOCKOCTH.
BBIYMCJIICHUA OJINH
B MHOT'OTpaHHHUKAX

24/

25

26

[ToBTOpEHME:
IO/ IA
MHOT'OYTOJIbHUKOB,
bopMymbl 1151
TUIOIAACH,
cooOpakeHHs
noj00us

[loBTOpEHHE:
TUTOTIATA
MHOTOYTOJIbHUKOB,
bopMyIbI 1151
TUIOIIAJICH,
cooOpakeHHs
mogoous

27

[ToBTOpEHME:
TUTOIAIH
MHOTOYTOJIbHUKOB,
bopMybl 1151
IUIOIIA/ICH,
cooOpakeHUst
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https://resh.edu.ru/subject/lesson/4724/

moxoous

28

29

[1momanu ceuenuit
MHOTOTPaHHUKOB:
IJIOIAIA
IMOBEPXHOCTEH,
paszpe3aHus Ha
YacTHu,
cooOpakeHUst
mogoous

IImomann ceuennii
MHOTOTPaHHUKOB:
TLTOIIAN
ITOBEPXHOCTEM,
pas3pesaHus Ha
YacTH,
cooOpakeHHs
moa00us

https://resh.edu.ru/subject/lesson/60

18/

https://resh.edu.ru/subject/lesson/54

43/

30

KonTposbHas
pabora
"IToBTOpEHUE:
MHOTOI'PAaHHHKH,
ceyeHus
MHOT'OTPaHHHUKOB"

31

O0BEM Tera.

1
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https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/

O0BpeM
PSIMOYTOJIEHOTO
napajiesenunena

32

3agauu 00

yABOEHUHU Ky0a, 0
KBaJpaType Kyo0a;
O TPUCEKIINH yTJIa

33

34

35

36

CrepeomMeTrpuueck
ue 3aJlayu,
CBSI3aHHBIC C
00bEMOM
PSIMOYTOJIEHOTO
napasuieJienumne s1a

[Tpuxkiagueie
3a/1a4u, CBSI3aHHBIC
C BBIYUCJICHUEM
00bEma
MPSIMOYTOJILHOTO
napajijiesienunena
O0BEM npamon
TIPU3MBI
CrepeoMetpuueck
ue 3a/1a4u,
CBSI3aHHBIC C

https://resh.edu.ru/subject/lesson/56
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https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/

BBIYKCIICHUEM
00BEMOB MPSAMOIA
TIPU3MBI

37

[Tpuxkiagaeie
3a/Ja4M, CBSI3aHHbBIC
¢ 00BEMOM IPSIMOA
MPU3MBI

38

39

40

Brruucnenue
00BEMOB TEI C
ITOMOIIIBIO
OIPEIEIEHHOTO
unrerpana. OobEm
HaKJIOHHOM
MIPU3MBbI

Brraucnenue
00BEMOB TE C
ITOMOIIBIO
OIPEAECIIEHHOTO
uHTerpana. Oobém
TTPaMUTbI
dopmyiia 00bEMa
MTAPaMHJIBI.
OtHomeHue
00bEMOB TTHPAMU/T

https://resh.edu.ru/subject/lesson/40

46/
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C 00IIHMM yTJIIOM

41

dopmyna 06bEMa
HUPAMU/IBL.
OTHomEeHne
00BEMOB UpaMu
¢ o0LMM yTrioM

42

CrepeomMeTpuueck
W€ 3aJa4u,
CBSI3aHHBIC C
o0BEMamMu
HaKJIOHHOM
MIPU3MBI

43

44

CrepeoMerpuueck
Ve 3a/1a4Hu,
CBSI3aHHBIC C
00BEMaMH
TUpaMUIbI
[Tpuxkiiagaeie
3aJ1a4M 110 TeMe
"O0BEMEBI TET",
CBSI3aHHBIC C
00BEMOM
HaAKJIOHHOM
TIPU3MBI

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P.
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31

rl INIEKTPOHHbIA
m® TATAPCTAH




45

46

47

48

49

[Tpuxkiagaeie
3aJIa4uy 110 TeMe
"O0BEMBI TET",
CBSI3aHHBIE C
00BEMOM
MTUPAMUIBI
[Ipumenenue
00BEMOB.
Brraucnenue
pacCTOSTHUS 10
IIOCKOCTH

KonTtponpHas
pabota "O0bEM
MHOTOTpaHHUKA"

HunuHapuyeckas
MOBEPXHOCT,
obOpazyrornue
HWIMHAPUYECKOU
MOBEPXHOCTHU

Humusnp. [psamon

KpPYrOBOU
LAJIHJP.
[Inomane
IIOBEPXHOCTHU
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UAJIMH]IpA

50

Konunueckas
MTOBEPXHOCTB,
obpazyrorue
KOHUYECKOM
MTOBEPXHOCTH.
Konyc

o1

Ceuenue KoHyca
IUIOCKOCTBIO,
IapajuieIbHON
TUTOCKOCTH
OCHOBaHUS

52

53

54

Y ceu€HHbIN KOHYC.

N3o6paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

ITnomans OOKOBOM
TTOBEPXHOCTH U
MIOJIHOU
MTOBEPXHOCTH
KOHyCa

[Tmomtaas OOKOBOM
MTOBEPXHOCTH U
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OJTHOU
MTOBEPXHOCTH
KOHYCa

55

56

CrepeomeTprueck
ue 3aJ1a4u Ha
JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM
CEYCHUM
LHUJIMHAPA, KOHyCca
Crepeomerpuueck
ue 3aJ1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYNCIICHHE,
IIOCTPOEHUEM
CEUYCHUM
LUJIMHAPA, KOHyca

57

58

59

[Tpuxkiagueie
3a7]a4¥, CBSI3aHHBIC
¢ UWJIMHAPOM
[Tpukiagaeie
3aJ1a4u, CBSI3aHHBIC
C UWJIMHAPOM

Cdepa u map

1

https://resh.edu.ru/subject/lesson/40
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https://resh.edu.ru/subject/lesson/4034/

34/

60

61

[lepeceuenne
chepsl 1 mapa ¢
MJI0CKOCTHIO.
Kacanue mapa u
cepbl
IUIOCKOCTHIO. By
U U300pakeHne
niapa
[lepeceuenne
cdepsl U mapa ¢
MJI0CKOCTBIO.
Kacanue mapa u
cdepsl
IUIOCKOCTBIO. Bun
U U300pakeHne
napa

62

63

64

VYpaBuenue chepsl.
[Tnomans chepsl u
e€ yacTen
CummeTtpust cepbl
U T1apa

Crepeomerpuueck
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W€ 3aJa4M Ha
JIOKa3aTeJIbCTBO U
BBIYHCIICHHE,
CBSI3aHHBIC CO
cdepoii u mapom,
MMOCTPOECHUEM UX
CCUCHHUU
INIOCKOCTBIO

65

66

67

Crepeomerprueck
ve 3aJ1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYNCIICHHE,
CBS3aHHBIE CO
chepoit u mapom,
MOCTPOEHUEM UX
CEYEHUM
IJIOCKOCTBIO

[Tpuxnagubie
3aJlayu, CBS3aHHbIC
co cdepoit u
apom
IToBTOpEHME:
OKPY>KHOCTb Ha
MJIOCKOCTH,

https://www/yaklass.ru
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BBIYHCIICHUS B
OKPY>KHOCTH,
CTaHJapTHBIE
o100us

68

Pa3znuynbie
KOMOHMHAILIUU TE
BpAILICHUS U
MHOTOTPaHHHUKOB

69

3aauu 110 TEME
"Tena n
MMOBEPXHOCTHU
BpaIeHus"

https://resh.edu.ru/subject/lesson/49

10/

70

3azauu 110 TeEME
"Tena n
MOBEPXHOCTHU
BpaleHus"

71

KonTposbHas
pabora "Tena u
MOBEPXHOCTHU
BpareHus"

72

O0BEM 1UIIMHIpA.
Teopema 06
00BbEME MPSAMOTO
IUIHHIPA
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73

74

75

76

Brruncnenue
00BEMOB TeN C
ITOMOIIIBIO
OIPEIEIEHHOTO
uHTerpana. Oobém
KOHYcCa

IInomanu 60KOBOM
U TIOJTHOH
MTOBEPXHOCTHU
KOHYycCa

Crepeomerpuueck
ve 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB
LUJIMHAPA, KOHyca
[Ipuknannsie
331444 110 TEME
"OOBEMBI 1
TUIOLAN
ITOBEPXHOCTEN

Ten"

https://www/yaklass.ru

77

O0bEM mapa u

IIIAPOBOTO CEKTOPA.
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Teopema 00
00BéMe mapa.
[Tnomans chepsr.
CrepeomeTpryeck
ue 3a/1a4H,
CBSI3aHHBIC C
BBIYHCIICHHEM
00BEMOB 111apa,
IapOBOTO
CerMEHTa U
IIAPOBOTO CEKTOpa

78

79

[Tpuxitagaeie
3aJ]a44 110 TEME
"O0BEMEI TET",
CBSI3aHHBIE C
00BEMOM 11apa u
TJIOIIA/IbIO CPEepHl.
CooTHoIIeHUS
MEXTY
TIOIIAISIMHU
TIOBEPXHOCTEN U
00BEMaMH
MMOJOOHBIX TEI

[TomoOHEBIE TENIA B
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* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit
CanoBuuuero B.A., Akunonepnoe o6miectBo «M3narensctBo «IIpocBerienue
Artanacsa JI. C. 'eometpus 10-11 knaccel. Yueonuk (bazoBbiii u
yrayonénnbii ypoBHu). [Ipocsemenue, 2021

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
b.I'. 3uB. lunaktnueckue marepuainsl mo reometpun s 10-11 kmacca. — M.

IIpoceenienue, 2013.

FO.A. I'nazkos, N.W. FOnuna, B.®. byty30B. PaGouas TeTpaab 1o reoMeTpuun
st 10,11 xknacca. — M.: IIpocsemenue, 2013.

b.I'. 3uB, B.M. Meiinep, A.Il. bBaxanckwuii. 3amauu no reometpun ais 7 — 11
kinaccoB. — M.: [Ipocsemenue, 2013.

C.M. CaaksH, B.®. byry3os. M3yuenue reomerpuu B 10 — 11 knaccax:
Meroanueckue pekoMeH1anuu K yaeouuky. Kuaura nns yuurens. — M.
[Tpoceemienne, 2013
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