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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTAPHOTO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb W OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOYyYaromuUXCsl TMpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
cen(UIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(ECCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHi, (OpMHUpPOBAHUE TOHMMAHUS POJU AKCHOMATHKH TpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronInXcsi, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalibHBIX MKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMHU JIUHUSMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K NPOAOJIKEHUIO H3YYEHUS MATEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapanineapHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITBHBIC
MPSMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTD TPEX MPSIMBIX, TAPAJUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[TepneHaUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIEC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: n-yrombHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, kyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, MWIMHAPA, MUpaMuAbl U KoHyca. OOBEM 11apa M 1apoBOro
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOus, romoTteTus. Pemenue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U IPOXOJIAIIME YEpPE3 BEPIIMHY), CEUEHUS 11apa, METObI TOCTPOEHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHHUA. [IpsMoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWXEHUN: TapauIebHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON Tpa)kIaHCKON HUJIEHTUYHOCTH, YBOKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NYEecKash aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHISCKUX MPOoOIeM, OpUEHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOM KyJIbTYpOl KakK CpeICTBOM IO3HAHUA MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopmynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTH TIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIBHO CITIAHUPOBAHHBIA SKCIIEPUMEHT, HCCICTOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH JAe(UIATHI WHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh HWH(POPMAIIUIO, TPEJACTABIATh €€ B pPa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/IH, JCHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWIACHU, HAILCIICHHBIC Ha IIOHUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/layu, BIOUpaTh COCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JI€UCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIaTh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kinaccaoOyyaromuiicst HAyquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHIATUSMH, CBS3aHHBIMA C yrJaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHWUS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMK/ia), FTCOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOopMYyIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATHACHCTBUSHAIBEKTOPAMHU;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUH H
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

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

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH [OJYYCHHBbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallUd, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peliath MPaKTUYECKUE 3aadd,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kinaccaoOyuaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacro3HaBaTh Tejda BpamleHus (UWIUHApP, KOHYC, cdepa U 1Iap) U
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOMIAASIMU TOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOTIEPAIIUUHAIBEKTOPAMHU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh reOMETPHYCCKHE 3a7a9d Ha BBIYUCICHUE YTII0B MEXKIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPIEHIUKYJIISPHO OCH), CEUYCHUs KOHYca (MapaiieabHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEY TBEPKICHNUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3aJaud, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
IPSMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOssHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 9
CUCTEMAaTH3AIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Temaypoxka

KoanuyecTBouacos

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, NapaJIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsiTHS cTepeoMeTpUn: TOUKa, MpsiMasi, MIO0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE MPaBUIIa
M300paKeHUs Ha PUCYHKE MJI0CKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINEcs IpsiMast U MII0CKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINEcs IpsiMast U MII0CKOCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEUIIIMX MMPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHH1KH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCETPHUU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUS U3 HUX. CrIocOOBI 3aJaHus MPSMBIX U TUIOCKOCTEH
B rpocTpancTBe. OO03HAYECHUSTIPSIMBIX U TIIIOCKOCTEH

N300parkeHue ceueHuil mupaMupl, Kyoa U MpU3Mbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.
N300paskeHnenepecedeHus 0y deHHbIXIUIOCKOCTEH.
PackpanmBaHrenocTpoeHHbIXCEUeHUPa3HbIMULIBETAMU

N300parkeHne ceueHuil mupaMupl, Kyoa U MpU3Mbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.
N300parkeHnenepecedeHus oIy YeHHbIXIUIOCKOCTEH.
PackpammBaHHenoCTpOEHHBIXCEUEHUPA3HBIMULIBETAMHI




N300pakeHne ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOPbIE IPOXOAAT Yepe3 ux peodpa.

12 N3o0pakeHnenepeceueHUsIIOoNydeHHBIXTUIOCKOCTEH.
PackpammBaHnenocTpoeHHbIXCEUEHNPAa3HBIMULIBETAMHU
N3o00paxkeHune cedeHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

13 N300paxeHnenepecedeHUS Oy ICHHBIXITIOCKOCTEH.
PackpanmBaHienocTpOEeHHbIXCEUEHUPA3HBIMULIBETAMU

14 Mertoa cnesioB it TOCTPOSHUS CeUSHUI

15 Merton cnenoB s TOCTpoeHus ceueHunii. CBOMCTBA MepeceueHui MPAMbBIX U INIOCKOCTEH

16 Merton cienoB uist mocTpoeHus ceueHuil. CBoiCTBa nepeceueHuil NpsMbIX U IUIOCKOCTEN

17 [TocTpoenue ceuenuii B nupamue, Kyoe rmo Tpém Toukam Ha péopax. Co3gaHnue BBIHOCHBIX
YepTeKel U 3alKCh IIAroB NOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. CoznaHne BBIHOCHBIX
YyepTeKeH U 3alucCh 1IaroB MOCTPOSHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YyepTeKeH U 3aMuch 11aroB MOCTPOEHUS

20 [TocTpoenue ceuenuit B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKEH U 3allNCh 11aroB MOCTPOEHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHaIbHBIX O0Tpe3Kax. [logo0ueTpeyroJpHUKOB

99 IToBTOpenue mnanumerpun: Teopema MeHnenas. PacyeTsl B ceUeHUsAX HA BBIHOCHBIX YEPTEXKaX.
HcTopuspasBUTUAIUIAHUMETPUM U CTEPEOMETPUN

23 KontponsHas padora "Axkcnomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnionoxeHnue NpsamMbIX B IpocTpaHcTBe. CkpemuBaromuecs npsmslie. [Ipuznaku
CKpeluBaromuxcs npsmMeix. [lapamiensHbienpsiMbie B IPOCTPaHCTBE
Teopema o CyniecTBOBaHMM U €AMHCTBEHHOCTH MPSIMON MapajlIeIbHOM TaHHOW MPSIMOH,

25 MIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKAIlleW Ha TaHHOM IIpsiMoii. JIleMma o
IepeceyeHNNNapaIeIbHbIXIPSIMBIXIIIIOCKOCTBIO

26 [TapamrensHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napayIeNbHbIX IPAMBIX. TeopeMa o

CKpCHIUMBAOIHUX CATIPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA NAPAIITIEILHOTO IPOCKTUPOBAHUS.

2t N300pakeHnepazHpIXUryp B MapauieIbHONIPOCKIINU 1

28 LlentpaspHas mpoeKuus. Yo ¢ COHAPABICHHBIMUA CTOPOHAMH. Y TOJIMEXTYTPSIMBIMH 1

29 3agaun Ha OKA3aTeIbCTBO U UCCIIEOBAHKE, CBI3aHHBIE C PACIIONOKEHUEM IPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsTHSA: MapaIenbHOCTh NPSAMOM U IJIOCKOCTHU B IpocTpaHcTBe. [Ipu3Hak nmapanienbHOCTH 1
npsiMO# U TuIocKocTU. CBOMCTBaNapaIIEIbHOCTUIIPSIMON U TIIOCKOCTH

31 I'eomeTpuueckue 3a/1aun Ha BHIYMUCIIEHUE U JJOKA3aTEIbCTBO, CBA3aHHBIE C N1APAUIEIbHOCTbIO 1
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE

39 [TocTpoeHue ceueHus:, MPOXOASIIETo Yepe3 JaHHYIO MPSIMYIO Ha YepTeKe U MapajieIbHOro 1
npyroi npssmoi. PacuéroTHomenunii

33 [TapannenpHas npoeklys, IPUMEHEHUE JJIs IOCTPOEHUs CeueHUH Ky0a U napaienenumnesa. 1
CaolicTBanapasuiesenuneia u IpusMsl

34 [TapannensHble iockocTy. [Ipu3HaKy napamienbHOCTH ABYX IIIOCKOCTEH 1

35 Teopema o mapamienbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, TPOXO/AIIEH Yepe3 TOUKY, He 1
MPUHAJIEKAITYIO TaHHOW TUIOCKOCTH U CIECTBUS U3 Heé

36 CaolicTBa napamieiabHbIX MIIOCKOCTEN: O MapaJIJIeIbHOCTH MPSMBIX TIEpEeCceUeHUs TPU 1
MEPECEUCHUH JBYX MapalICIbHBIX INIOCKOCTEN TPEThEN
CBoiicTBa napanienbHbIX MIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX MPSIMBbIX, 3aKIF0UEHHBIX

37 MEX]y NapajjieNIbHbIMU TIOCKOCTSIMU; O TIEPECEUSHUH NMPSMON C IByMs apajieIbHbIMU 1
TUIOCKOCTSIMHU

38 IToBropenue: Teopema [Tudaropa Ha rmockoctTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSITIPSIMOYTOILHOTOTPEYTOIFHIKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapajieNenuneaa 1

41 Brruncnenue UIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapalijiesienumnese 1

42 [eprieHANKYIAPHOCTH MPSAMOH M MI0CKOCTHU. [IpHu3HaK nepneHMKyaIspHOCTH IPSIMOM U 1

IIIIOCKOCTH




[lepneHIUKYIAPHOCTD NPSIMOM U INIOCKOCTH. [Ipu3HaK NeprneHauKyISpHOCTH IPSAMON U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOSAIIEH Yepe3 TOUKY POCTPAHCTBA 1
U NEPIIEHIUKYIISPHON K IIIIOCKOCTH
45 [110cKOCTH ¥ IEPIICHANUKYIISIPHBIE UM IIPSIMBbIE B MHOTOTPaHHHUKAX 1
46 [InockocTu ¥ NepneHANKYISIPHBIE UM IIPSIMbIE B MHOTOI'PAaHHUKAX 1
47 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKysIpa U3 TOYKH Ha IPSIMYIO 1
48 [lepnenukynsp u HaknoHHas. [locTpoeHue nepneHAuKyIspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKysipax (mpsmas 1 oopaTHas) 1
50 TeopeMma o Tpéx nepneHANKYIApax (mpsmasi u oOpaTHasi) 1
51 YroaMexaycKpeluBaroIUMUACIIPIMbIMUA 1
52 [Touck neprneHaUKyISPHBIX MPSAMBIX C IIOMOILBIO EPIEHAUKYISIPHBIX IIIOCKOCTEN 1
53 OpTOroHaNbHOETIPOCKTUPOBAHHE 1
54 IToctpoeHue ceueHuit kyoa, IpU3Mbl, TPAaBUIBHOM MUPAMUIBI C TOMOIIBIO OPTOTOHATBHOM 1
IIPOEKIINU
55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C IOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [ImockocTucummerpuii B 1
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U IUIOCKOCTH KaK CJIEJICTBUE CHMMETPHUU 1
58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pacd€T pacCTOSIHUI OT TOYKH J0 IITIOCKOCTH 1
59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacyér paccTossHUI OT TOYKHU A0 IUNIOCKOCTH 1
60 CriocoObl OMYCTUTh NEPIEHANKYISPbI: CAMMETPUS, CABUT TOYKHU IO MapajiebHON NpIMOi 1
61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PACCTOSTHUI 1
62 KonTponbhas padota "B3aumHoe pacnonoxeHne npsiMbIX U IJI0OCKOCTEN B MPOCTpaHCTBE" 1
63 [ToBTOpEHME: Yroa MeXay NPsIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM 1

TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTprueckue METOABI BEIUACICHMS YIJIa MEXKY IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenaukynspHele maockocTy. CBOMCTBA B3aUMHO MEPIEHANKYISIPHBIX IUIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpEMa O MPSIMOU ITepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEN IUNIOCKOCTH

69 [IpsimoyronbHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA IPSIMOYTOJIBHOTO 1
napajuiesienuneaa

70 Teopema o nuaroHanu NpsAMOYTroOJIbHOTO NapaJljIesICUIEa U CIEICTBUE U3 HEE 1

7 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3aaul, CBS3aHHbIE CO B3aUMHBIM PAaclOI0KEHUEM MPSMBIX 1
U IUIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE, TapAJUIEIbHbIE MIJIOCKOCTU B CTAHIAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa nmapaiesbHbIX IIIOCKOCTEN Ha CKPEIUBAIOIINXCS MIPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccTositHue OoT TOUKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 INIOCKOCTH 1

75 Brruncnenune pacCTOSHUN MEXy CKPEIMBAIOIIMMUCS MPSIMBIMH C IOMOIIBIO NIEPIEHIUKYIIPHOU 1
IJI0CKOCTH

76 Tpéxrpanusbiii yron, HepaBeHCTBa AJIs TpeXIpaHHbIX yriioB. Teopema [Iugaropa, Teopemsbl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€Oe3NUECKIE IMHUN Ha 3emIie 1

78 KonrtponbHast padora "Yrisl 1 paccTostHUS" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buael nupamua. [IpaBunsHas nupamuaa 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBribHasIpU3Ma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA apayljieNenunes, Kyo 1

83 BreimyknsiemHaororpanauku. Teopemadiinepa 1




84 Brinyxiible MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontponbraspadora "MHororpanHuku" 1
86 [TonaTHe BEKTOpA HA IMJIOCKOCTH U B POCTPAHCTBE 1
87 CyMMaBEeKTOpOB 1
88 PaznocTeBEeKTOpPOB 1
89 [TpaBmnonapamienenumnena 1
90 YMHOXEHUEBEKTOPAHAYUCIIO 1
91 Paznosxxenue BekTopa 1o 0a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B OJHON MJIOCKOCTH 1
92 CkansipHOETIpOU3BEICHHE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimmesanaun ¢ BEKTOpaMH 1
95 [Ipocreiimmesanaun ¢ BEKTOpaMu 1
96 [Ipocreimmesanayn ¢ BEKTOpamMu 1
97 [Ipocreiimmesanadn ¢ BEKTOpaMu 1
98 O060061IeHre U crucTeMaTU3alA3HaAHHHA 1
99 O06o0muIeHne 1 cucTeMaTH3aMsI3HAaHAN 1
100 HroroBaskoHTpoIbHAsIpaboTa 1
101 HTorosasikoHTposbHasspaboTa 1
102 O0o001IeHre U CHCTeMaTH3 A3 HAHHA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonunyecrBoyacos
Ne n/m Temaypoka
Bcero
1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa HA IJIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToTOpenue Tembl "CkansipHoe IPOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boruncienue yriia Mex,1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOM, IPOXOASAIIECH Yepe3 JBE TOUKHU" 1
3) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE IJIOCKOCTH B OTPE3Kax 1
7 BekTopHOenpoun3BeicHue 1
8 JluHeiHbIEHEPaBEHCTBA, JIMHEHHOCTIPOT PAMMHUPOBAHUE 1
9 JInHelHbIeHEPABEHCTBA, TMHENHOECTIPOIPAMMUPOBAHKE 1
10 AHaIMTUYECKHE METO/IbI pacy€Ta yriia MeK1y NpsIMbIMA B MHOTOTPAaHHUKaX 1
11 AHaIUTHYECKHE METO/IbI pacuéTa yriia MeX/]1y INIOCKOCTMU B MHOTOTpaHHUKaX 1
12 ®opmysa pacCTOSHMS OT TOUKH /10 TUNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTossHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B ITPaBUJIBHON NMUpaMUe 1
15 KonTtponsHaspabora "Ananutuueckasreomerpus" 1
16 CeueHNSIMHOTOTPaHHHUKOB: CTaHapTHBIEMHOTOTPaHHUKH 1
17 CeueHUsIMHOTOTPaHHUKOB: METOJICIEI0B 1
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECeUeHUs MPSAMbIX U IIIOCKOCTEH 1
19 [TapannenbHble NpsIMBbIE U TUIOCKOCTH: NTAPAJIJIENIbHBIE CEYEHUS 1
20 [TapamiensHbIe TPSMBIC U TUIOCKOCTH: PacUET OTHOIICHUH 1
21 [TapannenbHble NpsAMBIE U IUIOCKOCTH: YIJIbI MEXAY CKPEILNBAIOIUMUCS MPSIMBIMU 1
22 [lepnieHquKyNIApHBIE MIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE APl MEPIEHANKYISIPHBIX MIIOCKOCTEN 1




U IpAMBIX, CUMMCTPHUU MHOI'OI'PAaHHUKOB

23 [leprieHquKyNIApHBIE TIPSIMbIE U TNIOCKOCTU: TEOPEMa O TPEX MepIeHIUKYIIIpax 1
24 [lepnieHIUKYISIpHBIC IPSIMBIEC U TUIOCKOCTH: BBIYUCIICHUS JJIMH B MHOTOTPAaHHHUKAX 1
25 [ToBTOpEHUE: MIIONMIA MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINAJICH, COOOpaXKeHUs TI0100us 1
26 [ToBTOpEHME: TUIONIAX MHOTOYTOJLHUKOB, (POPMYJIBI JJIS ILIOIIAIeH, COOOpaKeHHS TOA00us 1
27 [ToBTOpEHUE: MIIONMIA MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINAJICH, COOOpaXKeHUs TI0100us 1
98 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: TIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, 1
COOOpakeHHS TI0100US
29 Ilnomany ceyeHnii MHOTOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpakeHHs TI0100US
30 KoHnTtposnbHas padora "IloBTOpeHHE: MHOTOTPaHHUKH, CEUCHUSI MHOTOTPAaHHUKOB" 1
31 O0béM Tema. OObeM IPSIMOYTOJIBHOTO TIapaJuIeIeTUIIe/Ia 1
32 3amaun 00 yaBoeHUHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIINH yTiia 1
33 CrepeomeTpHuuecKHe 3a/1aui, CBsI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO MapalieNenuneaa 1
34 [Ipuxnagnaeie 3a1auu, CBsI3aHHBIE C BEIYUCICHHEM 00BhEMa TIPSMOYTOJIBHOTO MapajuIeenune/ia 1
35 OO6BEMIPAMONUTTPU3MBI 1
36 CrepeomeTpHyecKHe 3a1auH, CBSI3aHHbIE C BBIYUCICHHEM 00bEMOB MPSMON TPU3MBI 1
37 [Tpuknannele 3a7a4u, CBA3aHHbBIE C 00BEMOM HPSIMON MPU3MBI 1
38 Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO OpeIeaEéHHOro nHTerpana. O0bEMHAKIOHHOWITPU3MBI 1
39 Brruncnenue 065EMOB Tell ¢ MOMOIIBIO ONpeAeaEHHOTro HHTerpana. OObEMIUpPaMuUIbI 1
40 ®dopmyna o0sEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTIJIOM 1
41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1
42 CrepeomeTpudecKkue 3aa4u, CBsI3aHHbIC ¢ 00bEMaMH HAKJIOHHOW TTPU3MBI 1
43 CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU TUPAMHU/IBI 1
44 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBsA3aHHBIE ¢ 00bEMOM HAKJIIOHHOMN TIPU3MBI 1
45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMUIBI 1




46 [Ipumenenne 00bEMOB. Brruncienne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponbraspaboTa "O0bEMMHOTOrpaHHIKA" 1

48 unuuapuyeckas MOBEPXHOCTh, 00pa3yroliue HUINHIPUIECKON MTOBEPXHOCTU 1

49 Huwmusap. Ipsmont kpyroBout nunuHAp. [nomane moBepXHOCTH HUIHMHAPA 1

50 KoHnueckas moBepxHOCTh, 00pa3yrolue KOHHYeCKol moBepxHocTu. Konyc 1

o1 CeueHue KOHYcCa MIIOCKOCTHIO, ApaJLIEIbHOM MIOCKOCTH OCHOBAHUS 1

52 VYceuénnblii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON TTOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1

55 CrepeomeTpHyecKHe 3a]a4d Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, IOCTPOCHUEM CEYCHHUI 1
WIMH/IPa, KOHyCa

56 CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTebCTBO U BHIYMCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIMH/IPa, KOHyCa

57 [Tpuknanubie 3a1a4u, CBSI3aHHBIC C HIUHAPOM

58 [Ipukiagabie 3a1a4, CBSI3aHHBIE C IHITHHAPOM

59 Cdepa u map

60 [epeceuenue chepsl u mapa ¢ wiockocTeio. Kacanue mapa u cdepsl miockocTsio. Bun u 1
n300paxeHuemapa

61 [Tepeceuenue chepsl u mapa c miaockocteio. Kacanue mapa u chepsl miockoctsio. Buma u 1
u3o00pakeHuenapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ gacreit 1

63 Cummetpusichepsl U mapa 1

64 CrepeoMeTpHruecKkue 3ajaui Ha JOKa3aTelbCTBO U BEIYHUCIICHHUE, CBSI3aHHBIE CO C(epoi U IapoM, 1
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

65 CrepeoMeTpHUeCcKHe 3aJaud Ha JOKAa3aTeIbCTBO M BEIYUCIICHHE, CBSI3aHHBIE CO chepoii U mapom, 1
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

66 [IpuxiagHble 3a1a4u, CBsI3aHHbBIE CO c(hepoit U IapoM 1




67 [ToBTOpEHUE: OKPYKHOCTH Ha TNIOCKOCTH, BEIYUCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE TOJ00MS 1

68 PaznuuHple KOMOMHAIIMN TN BpAIlIEHUs 1 MHOTOTPAHHUKOB 1

69 3anaun o Teme "Tena u MOBEPXHOCTH BpalieHus" 1

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpalieHus " 1

71 KoHnTtposbhas padota "Tena u moBepXHOCTH BpamieHus" 1

72 O0béMm nmuHapa. Teopema 00 00bEME MPSAMOTO MIITUHAPA 1

73 Boruncnenue 00bEMOB Te ¢ TOMOIIBIO OIpeaenéHHOro nuTerpaina. O6bEMKoHyca 1

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3ajauu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB IMIMHIPA, KOHYCa 1

76 [Ipuknanueie 3anauu no Teme "OOBEMBI U MJIOLIAAN TOBEPXHOCTEN Ten" 1
O06béMm mapa u mapoBoro cexkropa. Teopema 06 00vEme mapa. [Tnomans chepsi.

77 CrepeoMeTpHuuecKue 3aa4n, CBI3aHHbIE C BHIYUCIEHUEM 00bEMOB I11apa, IaPOBOTO CETMEHTA U 1
IIaPOBOTO CEKTOpa

78 [Tpuknanneie 3agauu no reMe "O6bEMBI TeN", CBA3aHHbIE C 00BEMOM IIapa U IJIOLIA/IBIO CHEPHI. 1
CoOTHOILIEHUAMEXK YOI IIMUIIOBEPXHOCTEH U 00bEMaMHIIOT00HBIXTEN

79 [TonoOubIe Tena B mpocTpancTBe. M3MeHenne o0béma npu nogoduu. CtepeomMeTpruuecKue 1
3aJ1auu, CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB TEJ M TUIOMIAJICH TOBEPXHOCTEH

80 Konrtponsnas padota "[1nomany mnoBepXHOCTH U 00bEMBI KPYTIIBIX TET" 1

81 JIBuxxenust npoctpancTBa. OToOpaskeHus. J(BUKEHUs U paBEHCTBO QUTYP. 1
OO01recBoiCTBaIBUKEHU I

89 Bus! aBrkeHMiA: TapauiebHBIA IEPEeHOC, IICHTPaIbHAs CAUMMETPHS, 3epKalIbHAsI CHMMETPHS, 1
MIOBOPOT BOKPYT MPSIMO¥t

83 [IpeobpaszoBanus nogodus. [psamas u chepa Ditnepa

84 ['eomeTpHuueckue 3a1aun Ha MPUMEHEHUE TBHYKCHUS

85 KonTtponbHas padora "Bekropsl B mpocTpaHcTse"

86 O6o6maromiee nosropenue 11 noustuii u MmeTo0B Kypca reomerpuu 10—11 kiaccos, 1

cucremaTtusanus 3Hanuil: "l[lapamienbHOCTh TPSMBIX U TIJIOCKOCTENW B TPOCTpaHCTBE"




Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—-11 kaccos,

87
cucTemMaTu3anus 3Hanuil: "BekTopsl B mpocTpancTse"

88 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10-11 kaccos,
cucreMarusanus 3HaHui: "BekTopsl B mpocTpancTse”

89 O6oo6matomee moropenue 11 moHsTHI 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucreMaru3anus 3HaHui: "O0beM MHOTOrpaHHUKA"

90 Ob6o6maromee mosropenue 11 monstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3HaHui: "O0beM MHOTOrpaHHUKA"

01 Ob6o6maromee mosropenue 11 monstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuil: "[1nomanu moBepXxHOCTU U 00BbEMBI KPYTJIbIX TE"

92 O6o6maromee nopropenue 11 nonsituii u MmeTog0B Kypca reomerpuu 10—11 kiaccos,
cuctemaruzanus 3HaHuit: "[lnomanm noBepxHOCTH U 00BEMBI KPYTIIbIX Tt

93 HroropasikonTposibHasgpadoTa

94 HToroBasikoHTpoIbHasgspaboTa

95 [ToBTOpeHue, 0600IIEHNE U CHCTEMATH3aIUs 3HAHU I

96 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHXEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

97 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcrtopus pazButusi CTepeoMeTpHH Kak HAyKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHXCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI




102

Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKHU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; mox penaknueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oodmectso «M3narensctBo «IIpocsenienuey
* Maremaruka. ['eomerpusi; yriayoiaeHHoe o0yuenue, 11 kmacc/ Mepsnsik AT,
Homupogckuii [I.A., IToisikoB B.M.; mox peaakiueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiiennes

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






