MHHHCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJNEPAIIUN
MHHHUCTEPCTBO OBPA3OBAHMS U HAYKH
YIMYPTCKOM PECIIYBJINKH
MYHHUIIUIIAJBHOE OBPABOBAHME «I'OPOJI H2AKEBCK»
MBOY "COIII Ne 78"

[IpunsTO Ha 3acenaHuun YT1Bepxaaro
MEeIarOrM4ECKOr0 COBETA Jupexrop N.A.Dedunora
ITporokos Ne 15 ot 30.08.2023 r. MBOY «COI Ne 78y

[Tpukaz Ne 154 ot 30.08.2023 r.
Dedunnosa MoanncaHo
ijl)Ha L1dpPOBON NOANNCHIO:

®edunoa NpurHa
AJ'IeKcaH,D,pOBHa AnekcaHfpoBHa

PABOYASI TIPOTPAMMA
(ID 2495861)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

st ooyuaromuxcst 10 — 11 kmaccos

WoxeBck, 2023



HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcss OgHUM H3 0a30BBIX KypCOB HAa YpPOBHE CPEIHETO
o01rero oopa3zoBaHus, TaK Kak 00€CIIeYMBaE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUTNH
€CTECTBEHHO-HAYYHOM HANpPaBIEHHOCTH M TMPEIMETOB T'yMAHUTAPHOI'O IUKJIA.
[TockonbKy  JOrmueckoe  MbIIUICHHE,  (opMuUpyeMoe TpH  H3yYCHUU
OOYYarOIITMMUCS TTOHSITHHHBIX OCHOB T'€OMETPHH, TIPHU JI0KA3aTEIBCTBE TEOPEM M
TIOCTPOCHUH IEMTOYKH JIOTHYECKHUX YTBEPKIACHUHN MPHU PEIICHUH T'€OMETPUUICCKUX
3aJa4, yMEHHE BBIIBUTATh W ONPOBEPTraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPH PEIICHUH 3a7]ad €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTHU
duznyueckux 3aaay.

[ens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEW OOydYaromuxcsi Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaThkKa»  4epe3  O0ECleUeHHE  BO3MOXXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKHUX 3HAHUW U JEHCTBUH,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO TPOo(heCCHOHATTEHOTO
o0pa30BaHUsI, CBI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATHKH.

[IpuopuTeTHRIMU 3aladaMd Kypca TEOMETpUHM Ha YriayOnEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCSL:

pacHIMpeHre MpeAcTaBiIeHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpPHI U
dbopMHUpOBaHNE OCO3ZHAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUTypaX KaK o
BOKHEHIINX MaTEMaTUYECKHX MOJIETSX, IMO3BOJSIONIUX OINUCHIBATh U HU3YYaTh
pa3HbIe SBICHUS OKPYKAIOIIEro MUpa, 3HAHKE TIOHATUIHOTO afmapara 1mo pasaeny
«CtepeoMeTpusi» y4eOHOr0 Kypca TeOMETPHH;

dbopMHUpOBaHWE  YMEHHS ~ BJIaJIcTh ~ OCHOBHBIMH  TOHATHSMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMEHHE WX TPUMEHITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHJIAPTHBIE CTIOCOOBI PEIICHMS 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUPE MHOTOIPAaHHMKHM M Tejla BpalleHUs, KOHCTPYMPOBATh T€OMETPUUECKHUE
MOJIEJIH;

dbopMHUpOBaHNE TOHMMAHHUS BO3MOXHOCTH aKCHOMATHYECKOT'O IOCTPOSHUS
MaTEeMaTUYECKUX TeOopuid, (popMUpOBaHHE TMOHMMAHUS POJIM AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE yMEHHUS BIAJACTh METOJAAMHU JO0KAa3aTeIhCTB W aJITOPUTMOB
pelIcHus, YMEHUS WX TMPUMEHSATH, MPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS B
XOJI€ PEIICHUS CTEPEOMETPUUECKHX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM,
dbopMupoBaHue TpPEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNbCTB  IPHU



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNU U POJIM aKCUOMATHKH B IPOBEIACHUHN
JETYKTHBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroNIMXcs, MO03HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHCKIX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (yHKIIMOHAJIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUS PACIO3HABaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKMU3HEHHBIX CUTYyaIlUSIX W MPHU U3YyYCHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUST pEAJbHBIX CHUTYaIlMid, HMCCIIEIOBAHUA MOCTPOEHHBIX MOJIETEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTATOB.

OCHOBHBIMH COZIEP)KATEIBHBIMHU JIUHUSAMH Y4eOHOTO Kypca «l eoMeTpus» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema Bpamenus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSITHSAMU», PEICBAHTHBIMH T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  paclpenenseTcss He TOJbKO  TI0
COJIep KaTeNIbHBIM JIMHUAM, HO M 10 Togam o0yudenusa. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHOM padoueit
IPOrpaMMbl, paclpeenEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIIHECS
oOpamasuch  HEOJHOKpPaTHO. TO  TIO3BOJIIET  OPTaHW30BaTh  OBJIAJCHHUE
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJIEIOBATEIBLHO M TIOCTYIIATENBHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONTUXCs, PACIIUPSS U YIITyOIIss
e€, 00pa3ys MPOYHBIC MHO)KECTBEHHBIC CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU HA YIIyOIEHHOM YPOBHE MMO3BOJISET:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YrIyOJIEéHHOE
U3YYCHHE TeOMETPHH KaK COCTaBJIAIONIEH yueOHOTo peaMera «MaTemMaTukay,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO H3YYEHUS MAaTEMaTHUKH C
yaéroM BBIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 poeccuoHanbHBIM 00pa30BAHUEM.

Ha wusydenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 4yaca B HEJIENI0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapalJICIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, IMAPAIIIENBHOCTD MIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOIO NpPOeKTHpoBaHusd. W3o0pakeHue
buryp B mapaysieibHON MPOEKIMU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBONWCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHbIE (PUTYypbl Ha IJIOCKOCTH: TETpajap, MapauieNenumne,
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NMEPIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAMKYJSIPHOCTA NPSMOM M IUIOCKOCTH, TEOpeMa O MpsIMOu
NEPIEHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYISAPHOCTH  JIBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JUHENHBIN YrOJl JBYTPAHHOrO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, IpsMasi U HaKJIIOHHAs TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yrompHas mnUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpPaBWJIbHAS IpU3Ma U



NpaBUJbHAS TMPAaMHUA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPaBUJIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o nOpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’dp,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIA/lb OCHOBAaHUN, TeopeMa O OOKOBOM TOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuieNienunea, CUMMETPHSl MPAaBWIbHBIX MPU3M, CUMMETPUS NPaBUIbHOU
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonaTHEe KOMILTaHApHBIE BEKTOPHI. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI MexIy Bekropamu. CKalspHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonaTHs: OUIMHAPUYECKAs ITOBEPXHOCTh, KOHHWYECKas TIOBEPXHOCT,
chepudeckas TOBEpXHOCTh, oOOpasylomue TMoBepxHocTe. Tema BpalieHus:
IWIAHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3auMHOe pacmoiokeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0paxkeHue Ten
BpalllcHUs] Ha TUIOCKOCTU. Pa3BépTka nmuiamHApa W KoHyca. CuMMeTpust cdepbl H
nrapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiejienuiena u ciaeactBus u3 He€. OO0bEéM mpsMor u
HAKJIOHHOW MPHU3MBbI, IWJIWH]IpA, MUpaMuabl 1 KoHyca. OObEM Imapa M MapoBOTO
CerMeHTa.

KoMOuHanun Tenm BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHAs B
IWIMHIP, OIHMCaHHAas OKojo unuiauHApa. Ilepeceduenme cdepbl M mapa c
wiockocThio. Kacanue mapa u cdepbl miockocTeio. [loHATHE MHOTOrpaHHUKA,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nono0HbIx (uryp. IlpeobpasoBanue mogoOus, romorerus. PemeHue 3amau Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHue ceyeHnii MHOIOTPAaHHUKOB U TEJl BPALIEHUS: CEUYECHHUs LIWIHHIpA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXOJIAILIME Yepe3 BEPIIUHY), CEUYEHUS 11apa, METObI TOCTPOEHUS
CEUEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEeHOCca
CEKylIEH MIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOTO YMHOXEHUs. [IpsiMmoyronbHas
cuUcTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHate! BekTopa. PasiioxxeHue BeKkTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3ajad.

JIBUKeHUs B IPOCTPAHCTBE

JIBmkeHus mpocTtpaHcTBa. OtoOpaxkeHus. J[BHKEHUS U PaBEHCTBO (QUTYD.
OOurue cBolcTBa JBWKEHUM. Buabl JBWXEHUN: mapaliebHbIM MEpPEeHocC,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIICHUH,
OpolLeayp TPaXXAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUUCKON TPa)KTaHCKOW HMIECHTUYHOCTH, YBAKEHHS K
MPOIIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYYIIEro;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MAaTEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKUE 3HaHUSA B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTJIbIXa, peryisipHas (usnveckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOM AEATENBHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeid mpodeccur u peaqn3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HaMpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUW IS pelieHus 3a7ad B 00JacTh
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKd W  OOIIECTBEHHOW MPaKTUKH, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

Ba3oBble Jioruvyeckue geicTeus:

BBISIBJISITh M XAPAaKTEPU30BATHh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHWA MEXIy MOHATUAMH, (POPMYIUPOBATH
OTpeeNeHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(UKaIIH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBaTH U  MPeoOpPa3oBBIBATH  CYKJEHUS:
YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE, €EIMHUYHBIE, YACTHBIE U OOILNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JIeNIaTh BBIBOJBl C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKACHUI
(mpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATH APTyMEHTAIMIO, IPUBOAUTH IPUMEPHI 1
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBENEHHOIO  HAOJMIOJIEHUSA, MCCIENOBaHUSA, OLEHHUBATh  JIOCTOBEPHOCTH
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IIpPOLlECCa, a TAaKKE BBIIBUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJIATh Je(UIUTHl MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA Ha
BOIIPOC U JJIsl pELICHUS 3a]a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3NUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WMH(OOPMAIMIO PA3JIUYHBIX BHUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3iWYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUuecky;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(hOopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIE A1eHCTBHUSA

O0menue:

BOCHIPUHHMMATh U (POPMYJIMPOBATh CYXJI€HHSI B COOTBETCTBUU C YCIOBUSMHU U
HEeNsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA PE3yJIbTaT;

B XOZ€ OOCYXJEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOseMbl, penaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJIEHHBIE HA IIOMCK
pELIEHMs], COINOCTAaBJIATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYIMX YYaCTHHKOB
auanora, oOHapyXHUBaTh Pa3IMYUEe W CXOJICTBO TMO3UIUH, B KOPPEKTHOH (opme
(opMynHpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJAbTAThl PEIICHUs 33]1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUICHUS € Y4YETOM 3ajaay
PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe IelicTBUS
Camoopranuzanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMbIX JICUCTBUI U MBICIHUTENbHBIX MPOIECCOB, UX PE3YNIbTATOB, BIAJIETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJb30BAaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUIYaJbHOU
paboThl mNpuU pelieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHECHMS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3rOBbI€ IITYPMBI» M UHBIE), BBIIOJIHATH CBOIO 4YacTh pabOTBl U
KOOPJAMHUPOBATh CBOMU JACHCTBUS C JPYrMMHU YJI€HAMU KOMAaH/bl, OLICHHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMK MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATh OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (TIpHU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHMS ISt
KJIaCCU(UKAIUH;

e CBOOOJHO OIEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATh napajuielibHOE, LEHTPAIILHOE U OpPTOTrOHAJIBHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIMOJIHATH U300paxkeHUs Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHHMKOB PA3JIUYHBIMH METOAAMH, BBIINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOWIAAM  TNOBEPXHOCTEH  MHOTIOIPAHHHMKOB  (IpH3Ma,
nupamMuia), FeOMETPUUYECKUX Tell ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONMEPUPOBATH MOHITHUSAMH: CUMMETPHUS B NMPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JAECUCTBHS HaJl BEKTOPAMH;

e pelmarh 3aJaud Ha JOKA3aTelbCTBO MAaTeMaTHYECKUX OTHOLIECHUU U
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO U BBICOKOI'O YPOBHSI
CII0KHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CpEACTBA M  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKHUX 3a]1a4;

e WU3BJIEKaTh, MpPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HH(OpPMALHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPEACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPUMEHSATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH PEAJBHBIE CUTYAllMH, NPUMEHATh MU3YYECHHbIEC MOHSATHUS B
npolecce IOMCKAa  pelIeHUs MaTeMaTU4YecKu  CchopMyTupoBaHHOM
npo0JieMbl, MOJIEIUPOBATh pealIbHBIE CUTYyallMM Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCIOJb30BAHUEM T'€OMETPUUECKUX
NOHATUI WU TEOpeM, ammapara ajreOpbl, pelaTh MPaKTUYECKHUE 3aJauH,
CBSI3aHHBIE C HAXOXKJEHUEM T'€OMETPUUYECKUX BEIUUNH;

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOZHO OMEPHPOBATH IMOHATHUSMH, CBSI3aHHBIMH C IFJIMHIPHYCCKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamieHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATDH CIIOCOOBI TOTYUYECHUS TEJ BPAIlICHHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHMS,
Tr€OMETPUIECKUX TeJl C IPUMEHEHUEM (HOpMYT;

CBOOOZHO OMEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMIAISIMUA TTIOBEPXHOCTEH 1 00bEMaMu
IOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTABICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelIaTh TeOMETPUYECKUE 33/1a4i Ha BBIYUCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHUH;
CBOOOZTHO OMEpUPOBATh TIOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHWKOB W TeJI BpaIICHHUS TIPH
napajijieIbHOM — [EepPeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOT00US;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYCHUS IMUIUHIpPA
(mapaseabHO U NEPHEHAUKYIISIPHO OCH), CEUCHMs KOHYca (TlapajuiebHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHHS, METO]I TEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoOMeTpUYecKre (DAKTHI JJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUM U
HaX0XJICHUE T€OMETPUUECKUX BEIIMYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIIEHUBATh PEAJIbHBIC CUTYAIIMHU, IPUMEHSITh U3YUCHHBIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B  IIPOLIECCE IIOWCKA  PEIICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOpEM,
ammapaTta anreOpbl, pemaTrh MPAKTHYSCKUE 3aJlauyd, CBS3aHHBIE C
HAaXOXKJICHUEM I'€OMETPUYECKUX BEITUYHNH;

UMETh TPEJACTaBICHUS OO0 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
NPorpamMMmbl

KoanuecTBo 4acos

Bcero
padoThbI

KonTposabHbie

IIpakTH4eckne
padoThbI

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

BocnurareanHbIe
3agavun

BBenenue B crepeoMeTpHio

23 1

PazButue
CIIOCOOHOCTH K
HETIPEPBIBHOMY
caM000pa30BaHMIO,
OBJIa/ICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTABJISTFOIIUMHU
OCHOBY YMEHHS -
CaMOCTOSITEIIEHOMY
MPHOOPETEHUIO U
WHTETpAluU 3HAHUH,
KOMMYHHKAIHH U
COTPYIHUYECTBY,

s PeKTHBHOMY
PEIICHHIO
(pa3perieHuro)
mpo0JeM,
OCO3HAHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX




TEXHOJIOTHH,
caMOOpraHU3alNN U
CaMOpETYIISIINY;
obOecricueHue
aKaJeMHUUYECKOI
MOOUIIEHOCTH H
(W11) BOBMOYKHOCTH
MOJI/ICP’KUBATH
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

BzaumHoe PAaCIOJIOKCHHUC ITPAMBIX
B IPOCTPAaHCTBC

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHHUIO,
OBJIQJICHUIO
KITFOUEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEIbBHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHHUYECTBY,

3 pexTuBHOMY
pEIIeHUI0
(pa3peleHuio)
npobiuem,
OCO3HAaHHOMY




WCIIOJIb30BaHHIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOPETYJIAINH;
obecrieueHne
aKaJIeMUYECKON
MOOMJIBHOCTH U
(W1M) BO3MOYKHOCTH
MOICP)KUBATH
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHwUs.

[TapamienbHOCT NPAMBIX U
IJIOCKOCTEN B POCTPAHCTBE

PazButue
CIIOCOOHOCTH K
HEMIPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISFOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U
WHTETpALlMU 3HAHUU,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3pPeKTUBHOMY
PELICHUIO




(pa3pertieHuro)
po0ieM,
OCO3HAaHHOMY
HCTIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHKAI[HOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpETYIISLNY;
obecrieyeHne
aKaJIeMUYECKOMI
MOOWJIBHOCTHU U
(M11) BOBMOXKHOCTH
MOI/ICPIKUBATh
n30paHHOE
HaIpaBliCHUE
oOpa3oBaHwusl.

[lepnenquKyIsIpHOCTD NPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE

25

PazButune
CIIOCOOHOCTH K
HETPEPHIBHOMY
caM000pa30BaHMIO,
OBIIAJICHUIO
KITFOUEBBIMH
KOMITIETEHTHOCTSIMH,
COCTaBJISTFOIIIUMHU
OCHOBY YMEHHS -
CaMOCTOSITEIILHOMY
MPUOOPETEHUIO U
WHTETpaIU 3HAHUH,
KOMMYHUKAIH U




COTPYJIHUYECTBY,

3¢ heKTUBHOMY
PEIICHUIO
(pa3pelenuio)
npobiuem,
OCO3HAaHHOMY
HCIIOJIb30BaHUIO
MH(POPMAIIMOHHBIX
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
CaMOpETYIISAIINY;
obecrieueHne
aKaJEMHYECKON
MOOUIIFHOCTH U
(W1M) BOBMOYKHOCTH
TTOJI/ICP’KUBATh
n30paHHOE
HaTpaBlIeHUE
oOpa3zoBaHwUsl.

VYTriabl v paccTOSIHUA

16

PaszButne
CIIOCOOHOCTH K
HENPEPBIBHOMY
camMo00pa30BaHuIo,
OBJIAJCHUIO
KJIFOYEBBIMH
KOMIICTEHTHOCTAMMU,
COCTaBJIAOIIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIEHOMY




MPUOOPETEHUIO U
WHTETpALNU 3HAHUU,
KOMMYHHKAIIH 1
COTPYJIHUYECTBY,

b PeKTUBHOMY
PELICHUIO
(pa3petieHuro)
pobiem,
OCO3HAaHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyIsluu;
o0ecrieyeHue
aKaJeMHYECKON
MOOHIILHOCTH U
(Wr) BO3MOXKHOCTH
MO/I/IEP’KUBATh
n30paHHOE
HaIpaBJICHUE
o0Opa3oBaHwUs.

MHororpaHHuKH

PaszButue
CIIOCOOHOCTH K
HETIPEPHIBHOMY
caM000pa30BaHHIO,
OBJIAJCHUIO
KJTFOYEBBIMHU
KOMIIETEHTHOCTSIMU,




COCTaBIISIOLIUMU
OCHOBY YMCHHUS -
CaMOCTOSITEIILHOMY
pUOOPETEHUIO U
WHTETpaIUH 3HAHUH,
KOMMYHHKAIUH U
COTPYIHUYCCTBY,

s deKTHBHOMY
PEIICHHIO
(pa3pereHuo)
mpo0JeM,
OCO3HAHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHU3alNN U
CaMOpETYIISIINY;
obecrieueHue
aKaJIeMUYECKOMI
MOOUIIBHOCTHU U
(W11) BOBMOYKHOCTH
MOJI/ICPIKUBATh
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

Bexkrtopsl B ipocTpaHcTBE

12

Paszsutne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000OPa30BaHHUIO,




OBJIJICHUIO
KITFOYEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiem,
OCO3HAaHHOMY
UCIOJIb30BAaHUIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3alvu U
caMoOperyJsLuu;
obecrieueHne
aKaJeMHUYECKON
MOOUIIBHOCTH U
(V1) BO3MOYKHOCTH
MOJI/IEP>KUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.

[ToBTOpEHME, 0000IIEHNE 1

PazButue




cHCTeMaTH3aIus 3HaHUH

CIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIAJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIIAMHU
OCHOBY YMCHHUS -
CaMOCTOSITEILHOMY
pUOOPETEHUIO U
WHTETPAllUU 3HAHHH,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3hPeKTUBHOMY
PEIICHHIO
(pa3perieHuro)
npo0ieM,
OCO3HAaHHOMY
HCTIOJIb30BaHUIO
WH(POPMAIIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHU3aluu U
caMOperyJIsLnu;
obecrieueHue
aKaJIeMHYECKOU
MOOWJIBHOCTHU U
(M11) BOBMOXKHOCTH
MO/I/IEPKUBATh
n30paHHOE




HarpaBJICHUE
oOpa3oBaHwusl.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesoB u
TeM NMPOrpaMMbl

KoanuyecTBo 4acoB

Bcero
padoThI

KonTtpoabHble

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTeJibHbIE

pecypchl

BocnurareabHbie
3a1a4u

AHanutuyeckas reOMeTpHst

15 1

PazButune
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caMo00pa30BaHUIo,
OBIIJICHUIO
KIIFOYEBBIMU
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIIbBHOMY
MPUOOPETEHHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PEIICHHIO
(pa3petieHuro)
npobiem,
OCO3HAaHHOMY
HCIIOJIb30BaHUIO
MH()OPMAIIUOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,




caMOOpraHu3aluy U
CaMOpETYIISAIINH;
obOecrieucHue
aKaJeMHUUYeCKO
MOOHIBLHOCTH U
(W1) BOBMOYKHOCTH
MTOJI/ICPIKUBATH
n30paHHOE
HarpaBJICHUE
o0Opa3oBaHUsI.

[ToBTOpEeHME, 0000IIEHNE 1
CUCTEMAaTHU3aLs 3HAaHUN

15

PasButne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
camMo00pa30BaHUIo,
OBIIAJICHUIO
KITFOYEBBIMH
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PELICHUIO
(pa3pertienuro)
npobiuem,
OCO3HAaHHOMY
UCIOJIb30BaHUIO




MH()OPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOpeTyIISLINY;
obecrieucHue
aKaJeMUYECKON
MOOHMILHOCTH U
(M11) BO3MOKHOCTH
MO/IIEPKUBATH
n30paHHOE
HaIpaBJICHUE
oOpa3oBaHwUsI.

O0bEM MHOTOIpaHHUKA

17

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIAJICHUIO
KITFOYEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
pUOOPETEHUIO U
WHTETpaluH 3HAHUH,
KOMMYHHUKAIUH U
COTPYJIHUYCCTBY,
3hPeKTHBHOMY
PEIICHHIO
(pa3peltreHuro)




Tena BpameHus

24

npo0JeM,
OCO3HAaHHOMY
MCIOJIb30BaHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
CaMOOpraHU3alNN U
CaMOpETYIISIINY;
obecrieyeHue
aKaJeMHUYECKON
MOOWJIBHOCTH U
(W11) BOBMOXKHOCTH
MOJIICPKUBATH
n30paHHOe
HaIpaBlieHUE
oOpa3oBaHwusl.

Paszutne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBIIQJICHUIO
KJIIOYEBBIMHU
KOMIIETEHTHOCTSIMH,
COCTABJISIOIIUMH
OCHOBY YMEHHUS -
CaMOCTOSTEIIbHOMY
MPUOOPETEHUIO U
MHTETPALIMU 3HAHUU,
KOMMYHUKAIUU U
COTPYAHHUYECTBY,




3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiuem,
OCO3HAaHHOMY
MCIOJIb30BAaHUIO
MH()OPMAIIMOHHBIX U
KOMM YHUKAITHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3aluu U
caMOperyJIsLuu;
oOecrieyeHue
aKaJeMHYECKON
MOOMJIBHOCTH U
(V1) BO3MOYKHOCTH
MOJJICP>KUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.

[Tnomaan noBEpXHOCTH U
00BEMBI KPYTIIBIX TEI

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHHUIO,
OBIIJICHUIO
KITIOYEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U




WHTETpaluy 3HAHU,
KOMMYHHKAITHH 1
COTPYJIHUYECTBY,
3¢pPeKTUBHOMY
PELICHHIO
(pa3petieHuro)
npooiem,
OCO3HAaHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOpETYIISLINY;
obOecricueHne
aKaJIeMUYECKOMI
MOOWJIBHOCTH U
(1) BO3BMOXKHOCTH
MO/IEP’KUBATh
n30paHHOE
HaIpaBlIeHUE
oOpa3oBaHwusl.

JIBrkeHUs

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBJIAJICHUIO
KITFOYEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBISOIIUMU




OCHOBY YMEHHUS -
CaMOCTOSITEIIEHOMY
pUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIH U
COTPYJIHUYECTBY,

3¢ heKTUBHOMY
PEIICHHIO
(pa3peuieHmo)
npobiuem,
OCO3HAaHHOMY
HCTIOJIb30BaHUIO
MHPOPMALMOHHBIX
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
CaMOpETYIISAIINH;
obecrieueHue
aKaJeMHUYECKON
MOOWJIBHOCTH U
(1) BO3MOYKHOCTH
IOJI/ICP’KUBATh
n30paHHOe
HaIpaBlIeHUE
o0Opa3oBaHHUsI.

IToBTOpEeHME, 0000IIEHNE 1
CUCTEMAaTHU3aLs 3HAHUN

17

PasBurtne
CITOCOOHOCTH K
HENIPEPBIBHOMY
caMo00pa30BaHuIo,
OBJIaICHHIO




KITFOUEBBIMU
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHHUIO U
WHTETpALlNU 3HAHUU,
KOMMYHHKAIH 1
COTPYJIHUYECTBY,
3ddeKTUBHOMY
PELICHUIO
(pa3petieHuro)
npobiem,
OCO3HAaHHOMY
UCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyIsiuu;
o0ecrieyeHue
aKaJeMHYECKON
MOOMJIBHOCTH U
(W1M) BO3MOYKHOCTH
MO/I/ICPKUBATh
n30paHHOE
HaIpaBIICHUE
oOpa3oBaHwUsI.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[ToHsITHS cCTEepeOMEeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeHbI OTpPEe3Ka
[ToHsTHS: TTIepeCceKaONUecs TIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

[lonsaTus: nepecexaronuecs mIOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHHE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300paKeHIe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U MEPBbIE
cienctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pé6pa. M3o0OpaxeHue nepeceyeHmst
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N3o6pakeHune ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
péopa. M3o0Opaxenue nepecevdeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiuuBanue
MOCTPOCHHBIX CEUEHUH pa3HbIMU 1IBETAaMHU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHHUI.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX Y€PTEKEH U 3aIUCh [1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUH




23

KontponbHas pabota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpenuBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamiensHblie npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepece4eHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX mapajuieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajiebHON NPOEKIUU

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapanaenbHOCTh MPSAMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajIeIbHOCTH MPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4y Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
napajuIeIbHOCTBIO IPSIMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILCHUN

33

[TapannenpHas npoekuys, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CBoiicTsa
napasuieNienunea1a u mpusMbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIIICKAILYIO TaHHON
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuIeabHbIX INIOCKOCTEN: O
[1apaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH JBYX MapauIeIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax IapajjIeIbHbIX MPIMBIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPSMOM ¢
ABYM: MTapaJlJICIbHBIMU IINIOCKOCTAMHA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MIPSMOYTOJIBHOM MapasuiesIeuIe1e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[TeprieHAMKYASIPHOCTD NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMBIE B MHOTOTpaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAUKyIISp U HAKJIIOHHASA.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema o TpEX nepHEHAUKYIApAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKyYISAPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IBbI C IIOMOILBIO
OpPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHTh EPICHIUKYIISPHIL:




CUMMETpPHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yyros MeXIy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MII0OCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napajuieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKre U PUKIIATHBIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJijiCJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIHNBAOIUMHACA IIPAMBIMUA B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPENTUBAIOIIMMHUCS TTPSIMBIMU C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHuk
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapaienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykisie MHOTOrpanHuku. Teopema 1
Diinepa
Beinykisie MHOTOrpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienune yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3a1a4n ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O00011IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue tembl "KoopauHatsl BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOASIIEH uepe3 1Be TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
TIoMAAeH, COOOPaKeHHSI TIOJ00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IJIOIA M TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI
36 CrepeoMeTpuiecKue 3a/1auu, CB3aHHbIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI
37 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO
38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI
40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM
41 ®opmyna 00bpéMa mupamuabl. OTHOIICHKE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM
42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI
43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
44 Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM
b
PU3MBI
45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI
46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTpHUYECKUE 3a/1a4H1, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3aaaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOpA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHUCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio ceprl. COOTHOIICHUS MEXKIY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE Tena B IPOCTPaHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aga4i Ha IIPUMCHCHUC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o6matoriee moBropeHue 11 noHATHI 1
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B mpocTpaHCTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHME, 0000IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUIA

98

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

1. Teomerpust, 10—11: Yueb. nns obmeodbpazonar. yupexaennit/ JI.C.
ATaHacsH,

B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsenienue, 2013.

2. T'eomerpus, 7 — 9: Yuel. niis obmeobpasosar. yapexaeruit/ JI.C.
ATaHacsH,

B.®. byry3zos, C.b. Kagomues u ap. — M.: [Ipocsenienune, 2013.

3. b.I'. 3uB. [lunakTrueckrue MaTepualibl 1o reomerpuu 11 11 kmacca. — M.
IIpoceenienue, 2013.

4. 10.A. I'nazkos, N.U. FOnuna, B.®. byry30B. Pabouas TeTpanp mno
reomerpun 1 11 kimacca. — M.:

IIpocsemenue, 2013.

5. B.I'. 3uB, B.M. Meiinep, A.I1. baxanckuii. 3agauu Mo reoMeTpuu 1jis 7 —
11 knaccoB. — M.:

[Ipocsemienue, 2013.

6. C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 knaccax:



MCTOI[I/I‘ICCKI/IG PCKOMCHAAIINH K

yueOHuky. Kuura mis yaurens. — M.: [Ipocsemenne, 2013.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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