MYHUIUIIAJIBHOE BIOJIKETHOE OBIIIEOBPA30OBATEJILHOE
YUPEXAEHUE «CPENHSASA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 205

426028, YP, r. UxeBcK, yi. JleBaHeBcKoOro, A. 2a teJ. 50-65-00, paxc 49-25-04
e-mail: mou-20@yandex.ru

PaccMoTpeno Ha 3acenanumn

METOIUYECKOTO OO qMHEHHS nggo ER
ITpotoxon Ne K p}l o <! C
Or«l5 » ©2 2045, YAPABIE :

INpuka3z Ng

[TpunsTo Ha 3acenanuu
neparorugeckoro Copera mxoisr Ne20
Ilpotoxon Ne_/5

Or« L8 » 07 2043 .,

PABOYAS IIPOTPAMMA
(ID 2200332)

yueOnoro npeamera «I'eomerpus. Yriy0jeHHbIH YPOBEHb)»

s obygaromuxcs 10 — 11 xmaccos

r. AxeBck



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 CIIOCOOHOCTEW OOydYaloOmUXCsl MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
cenM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(eCcCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacimpeHue MpeACcTaBIeHUsI 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 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

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

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHil, (OpMHUpOBaHWE MOHMMAHHUS POJU AKCHOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XOJI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTHUECKUM CO/IepKaHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



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

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronInXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalibHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYECHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIBHBIMHU JIUHUSMU yueOHOTO Kypca «['eomerpusi» 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
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padouyeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb ~ HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHANKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYriael B MPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M IUIOCKOCTBIO, JIBYT'PAHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha TNOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



MpaBWIbHAs MHPaMHUIA, TPAaBUIbHASA TPEYTrOJbHAS NUpPaMUlla U IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JlEMCTBUSA ¢ BEKTOPAMMU: 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. CKalspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIPUYECKAsT MOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas 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 MPU3MBbI, HWJINHJIpA, MUpaMuabl U KoHyca. O0OBEM 1I1apa U 1apoBOTO
CEerMEHTa.

KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,



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. IIpeoOpasoBanue mnoaoOusi, romoreTus. Permenune 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U IPOXOJIAIIME YEPE3 BEPIIHNHY), CEUEHUS 11apa, METOAbI TOCTPOEHUS
CEUYEHMI: METOJ CJEIOB, METOJ BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ| MepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

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

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[BrkeHUs W paBEHCTBO (Puryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (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 PA3JIMYHBIX 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(hOpPMHUPOBAHHOCTh POCCUHCKON TPaX]TAHCKON HUIEHTUYHOCTU, YBKECHHS 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) TyXOBHO-HPAaBCTBEHHOE BOCTIMTAHHUE:

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 YCTOMYHUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BocIMTAHME:

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 (GU3NYEeCcKash aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
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 HAIPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, 0CO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHISCKUX MPOo0IeM, OpUeHTAIUS
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 HAYYHOI'0 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€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MUDA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPeoOpa3oBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYNN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpABaTh apryMEHTAIIUI0, TPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBEIOMpATh CMOCcO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TAaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

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

CTPYKTYpUpPOBaTh WH(OpPMAIIHIO, MPEJACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peH1/151 B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3ada4dd, BBICKA3bIBAaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
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 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, IAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHasI 1eITEJILHOCTD:

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 pe3yJbTaT padoThI,
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
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEACTBUS W3 HUX IPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBS3aHHBIMU C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPSAMOUA H
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



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

e KJIaCCU(QUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO ONEPUPOBATH TOHATUSIMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
HAa TJIOCKOCTH;

e CTPOWTH CCUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITOTHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IpUMEHEHUEM (HOPMYII,

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

e CBOOOIHO OMEpPUPOBATH MOHSITHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH MPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  IJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BIEKAaTh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYaIlMH, MPUMEHATh HU3YYCHHBIC TOHSATHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh pEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara aireOpbl, peraTh MPaKTUYECKHe 3a/1ayw,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OINEPUPOBATH MOHSATUSMHM, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

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

pacno3HaBaTh Tejda BpaumleHus (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 TIOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH IMMOHATHEM BEKTOP B IMMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh reOMETPHYCCKHE 3aa9i Ha BBIYUCICHUE YTII0B MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABH)KCHUM;

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 MEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

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-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALUU, IPUMEHSITh U3YUEHHbBIC
IIOHATHUSI, TEOPEMBI, CBOMCTBA B MPOLECCE IMOUCKA  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 3a/laud, CBA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

DJIeKTPOHHbIE
(undposBbie)
KonuyecTBo yacos o0pa3oBaTe/ibHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
pecypcsbl
n/n NPOrpamMMbl
K
Beero oHTpOJbHBbIe IIpakTHuyeckme
padoThI padoThI
1 BBenenue B ctepeoMeTputo 23 1 https://goo.su/dwVuy
B3anMHOe pacnonokeHue npsmsIx B https://goo.su/ih0G671
2 6 1 )
MPOCTPAHCTBE https://goo.su/ih0G671
3 [TapamenpHOCTh IPSIMBIX U INIOCKOCTEN B 3 https://goo.su/RGgs
MPOCTPAHCTBE https://goo.su/EYCDcY
I1
4 epHeHHHIfyMpHOCTB HpAMRDE o 25 https://goo.su/aegpG
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTII6I U paccTOSTHUS 16 1 https://goo.su/4eT81B
https://goo.su/lITO
6 Mrororpanmuii ! . https://goo.su/mDCJ
7 BexkTopsl B mpocTpaHcTBE 12 https://goo.su/elva8
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0



https://goo.su/dwVuy
https://goo.su/ihOG671
https://goo.su/ihOG671
https://goo.su/RGgs
https://goo.su/EYCDcY
https://goo.su/aegpG
https://goo.su/4eT81B
https://goo.su/IITO
https://goo.su/mDCJ
https://goo.su/eJva8

11 KJIACC

DJIeKTPOHHbIE
(undposBbie)
KoumnuectBo yacos oOpa3oBaTe/ibHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM pecypcbl
NPOrpamMMbl
Beero KonTpoabubie IIpakTuuyeckue
padoThI padoThI
1 AHanmuTUYecKast reOMETPHs 15 1 https://goo.su/zMHjw
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUucTeMaTu3auus 3HaHUI
https://goo.su/7aQtjWU
3 O6bEM MHOTOTpaHHHKA 17 1 https://goo.su/794i0XJ
https://goo.su/ONjlLn
https://goo.su/KAVM4
4 Tena BpameHus 24 1 https://goo.su/gARb
https://go0.su/UGX1G
. https://goo.su/JmuKQl
IT 0
5 HOTHAI TIOBEPXHOCTH 1 ODBEMET 9 1 https://goo.su/WUgwUwC
KpYHIBIX et https://goo.su/GCK5g
6 JBrxeHus 5 1 https://g00.su/sQpxMf
7 [ToBTOpEHwue, 0606HI€HI:I€ u 17 2
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



https://goo.su/zMHjw
https://goo.su/7aQtjWU
https://goo.su/794i0XJ
https://goo.su/ONjlLn
https://goo.su/KAVM4
https://goo.su/gARb
https://goo.su/UGX1G
https://goo.su/JmuKQI
https://goo.su/WUqwUwC
https://goo.su/GCK5g
https://goo.su/sQpxMf

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE TITIOCKOCTH,

1 NapauIeIbHBIX IPSAMbIX (OTPE3KOB), CEPEANHBI OTPE3KA 1
[ToHsATHS cTepeoMeTpHUM: TOUKA, NpsiMast, INIOCKOCTb,

5 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300paKeHHs Ha 1
PHUCYHKE IIJIOCKOCTH, apajIeNbHbIX NMPSAMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka

3 [TonsTHS: nepecekarolecs MIOCKOCTH, ITepeceKaroLecs 1
npsiMasi ¥ MI0CKOCTh; MOIYIPOCTPAHCTBO

4 [TonsTHs: nepecekaroiuecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh; OJIYIIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHHe MPOCTEUIINX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIUX O0BEKTOB

6 MHororpaHHUKH, H300pa’keHre MPOCTEUIIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIIEJCTBUS U3 HUX.

9 CrniocoOblI 3a1aHus IPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE. 1
O0603HaueHus NMPSAMBIX U TIOCKOCTEH
N3o06paxeHune cedeHn nupamuibl, Kyoa v MpU3Msl,

10 KOTOpBIE MTPOXOAT uepe3 ux péodpa. M3obpaxkenue 1

MepeceUeHMs MOTYYECHHBIX IIOCKOCTE. PackpammBanme
MTOCTPOEHHBIX CEUCHUN Pa3HbIMU IIBETAMU




11

N300paxkenune ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpbIE NTPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceueHus MoJIy4yeHHbIX IIockocTell. PackpammBanue
IOCTPOCHHBIX CEUYCHUH Pa3HBIMU LIBETAMU

12

N300paxkenue ceueHuil nupamuabl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3ob0pakenue
nepeceueHus MoJIy4yeHHbIX IIockocTell. PackpammBanue
IOCTPOCHHBIX CEUECHUH Pa3HbBIMH LIBETAMU

13

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MOTYUYECHHBIX INIOCKOCTEMN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMHU

14

15

MerTon ciie10B JUIsl IOCTPOEHUS CEUEHU N

Merton cnenoB yis nocTpoeHus ceueHuit. CBoiicTBa
MePECCUCHHUH MPSIMBIX M TUIOCKOCTEH

16

Merton cnenoB i mocTpoeHus ceuenuid. CBoiicTBa
MIEPECEUECHNM NPAMBIX U INIOCKOCTEN

17

18

19

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MIOCTPOCHHS

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToUKaM Ha
pébpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aros
IIOCTPOEHHUS

[Toctpoenue cedenuii B nmupamuze, Kyoe 1o TpéM ToukaM Ha
pébpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aroBs
IIOCTPOEHHUS

20

[Toctpoenue ceuenuii B nupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB




MOCTPOCHUS

21

22

[ToBTOpenue muanumerpuu: Teopema o MPOMOPILHOHATBHBIX
orpeskax. [TomoOue TpeyroibHUKOB
IToBTOopenue manumerpun: Teopema Menenas. PacueTsl B

CCUCHHUAX HAa BEIHOCHBIX YEPTEKAX. I/ICTOpI/IH Pa3BUTHUA
INIAaHUMETPHUU U CTEPCOMETPUUN

23

KonTtponsnas padora "Akcuomsl crepeomerpun. Ceuenus"

24

25

26

B3anMHoOe pacnonoxeHue npsMbIX B IIPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky cKpemmBarommuxcs
npsaMmeix. [lapamiensHble IpsiMble B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBaHHH U €MHCTBEHHOCTH MPSMOi
napajuieIbHON TaHHOU NIPSIMOM, MPOXOALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Niexkallell Ha JaHHOM npsiMoid. Jlemma o
MEePECCUCHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTBIO

[TapamnensHOCTH TpeX NpsMBIX. Teopema o TpEx

MapajICJIbHBIX MPAMBIX. TeopeMa O CKpCHINBAIOIINXCA
MMPAMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO NMPOoeKTHpoBaHus. M300paskeHne pa3HbIxX
buryp B napaiienbHON MPOSKIIUU

28

29

30

LenTpanpHas npoekiys. YToJl ¢ COHaIpaBI€HHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIoJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

[ToHsTHS: MapaTIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMOU U
miockocT. CBOMCTBA NapaJlJIEIbHOCTH MPAMOU U
IIOCKOCTH




31

I'eomerpuueckue 3aaun Ha BHIYUCICHUE U JI0KA3aTEIBCTBO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHns, MPOXOAAIIETO Yepe3 JaHHYIO PSMYIO
Ha 4epTexe U NapajlIesIbHOrO Apyrou npsmoi. Pacuér
OTHOILLEHUN

33

34

[MapannensHas MPOCKINs, TPUMEHEHHUE JUTSI TOCTPOCHHUSI
cedyeHui Kkyoa u nmapasienenumnena. CBoicTBa
napajureNienumne/1a u IpUu3Mbl

HapanneanHe IITOCKOCTH. HpI/I3HaKI/I ImapaajicJIbHOCTHU
ABYX IUIOCKOCTEH

35

Teopema 0 mapasIeIbHOCTH U €IUHCTBEHHOCTHU TIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, He MPUHAAICKAILYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O MapajyIeIbHOCTH
HPSIMBIX TIEPECEUEHUs IPU NIEPECEUEHUH IBYX
NapaJIeIbHBIX IIJIOCKOCTEN TpEThen

37

38

CBoiicTBa mapaieNbHbIX MIIOCKOCTEH: 00 OTpe3Kax
NapauIeIbHBIX MPSAMBIX, 3aKJIIFOUEHHBIX MEXKIY
napauIeIbHBIMU MIJIOCKOCTSIMU; O IEPECEUEHHUH MPSMOH ¢
JBYMsI TTapaJlJIebHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema ITudaropa Ha mockoctTi

39

IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapaiesenumnena

Brrunciaenue aiuH OTPC3KOB B KY6C " NpsAMOYTOJIbHOM
napayieJICIrIic1e

42

[TeprieHAMKYASIPHOCTH NPAMON U TI0CKOCTH. [Ipr3Hak




NEPNCHAUKYIIAPHOCTU HpﬁMOfI " IIIIOCKOCTH

[leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak

43 NEePIEHANKYIISIPHOCTH MPSIMOM U TIIOCKOCTH
Teopema 0 CyI1eCTBOBAaHUU U €JUHCTBEHHOCTH MPSIMOH,

44 IpOXOAALIeH Yepe3 TOUKY IPOCTPAHCTBA U
HEePHIEHIUKYIAPHOM K MJIOCKOCTH

45 [InockocTH U IepIEeHANKYISIPHBIE UM MIPSIMBIE B
MHOI'OI'paHHHKaX

46 [TnockocTH M MepIEeHANKYISIPHBIE UM MIPSIMBIE B
MHOTOT'paHHHKaX

47 [Tepnennukynsp u HaknoHHas. [Toctpoenue
HEepIEeHINKYIIpa U3 TOYKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o TpEX mepreHANKYIsIpax (MpsiMas U 0OpaTHAs)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Touck neprneHANKYISAPHBIX TPSIMBIX C TOMOIIBIO
HEepHEeHIUKYIAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii kyda, mpu3Mbl, IPaBUIbHOM
NUPaMU/IbI ¢ TIOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN

55 [Toctpoenue ceueHnii Kyda, mpU3Mbl, TPABHILHOM
NUPaMU/IbI C TIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIHHO TNIOCKOCTH.
[TmockocTH cCHMMETpPHUI B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHaAuKyIIpHOCTH NMPSMOM U IUIOCKOCTH KaK




CJICACTBUC CUMMCTPUU

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuyér paccTosiHuil OT TOUKH

58
JI0 IIJIOCKOCTHU

59 ITpaBriIbHBIE MHOTOIpaHHUKH. Pacd€r paccTosHUM OT TOYKU
JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIEHAUKYIAPBI: CAMMETPHUS, CIIBUT
TOYKH 110 NapaJuIeIbHON IIPAMOMI

61 CnBur 1o HenapaJyIeIbHOU MPAMON, U3BMEHEHUE PACCTOSTHUN

62 KonTponpHast padota "B3anmMHOe pacronoxeHue npsiMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 [ToBTOpEHME: YrOI MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCICHUS YTIIa MEKIY
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOIO yria

67 [TepnienqukynsapHble MI0CKOCTH. CBOMCTBA B3aMMHO
NEPIEHIUKYIISPHBIX TIOCKOCTEN
[Tpu3sHak neprneHuKyIIPHOCTU IUIOCKOCTEN; TeopeMa O

68 IPSIMOM NIEPECEUEHMSI IBYX IJIOCKOCTEHN NMEPIEHANKYIISPHBIX
TPETbEN MIOCKOCTH

69 Hps[vMoyronLHLIﬁ napajuiefienunen; Kyo; u3MepeHus,
CBOICTBa MPSAMOYTOJIBLHOTO MapaJljiesienumneaa

70 Teopema o AMaroHany NPSMOYrOJIBHOTO MapalIeNeNNIEeNa U

CIIEICTBHE U3 HEE




CrepeoMeTpuuecKre U IPUKIIAJHbIE 3aJa4l, CBA3aHHBIE CO

& B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

79 [ToBTOpeHuE: ckpenuBarIuecs NpsMble, IapajlIeIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa nmapayuiebHbIX INIOCKOCTEW Ha CKPEIMBAIOIINXCS

73 IIPSIMBIX, PACCTOSTHUE MEXKY CKPEIIMBAIOIIMMHUCS NIPSAMBIMH
B IIPOCTBIX CUTYaLUAX

74 Paccrostnie oT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 IIJIOCKOCTHU

75 Brrunciienne pacCcToOSHUN MEXY CKPEIIMBAIOIIUMUCS
IPSIMBIMU C IIOMOILBIO NIEPIEHIUKYIISIPHOM IIOCKOCTH
TpéxrpaHHblii yroi, HEPAaBEHCTBA JJIS TPEXTPAHHBIX YIJIOB.

76 Teopema IIudaropa, TeopeMbl KOCUHYCOB U CHHYCOB JJIsI
TPEXTPAHHOIO yIJIa

77 OneMeHThl chepruuecKoil reOMeTpun: reo1e3nIecKre JIMHIU
Ha 3emiie

78 KontponbHas padota "Yrisl u pacctossaus"

79 Cucremaruzanus 3HaHUN "MHOTOTpaHHUK U €70 2JIEMEHTHI"

80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa

81 ITpusma. IIpsimMas u HaknoHHas npusMsl. [IpaBuibHas
npusma

82 IIpssMo#t mapalenenunes, NpsMoyroabHbIi
napaenenunes, Kyo

83 Boinykiblie MHOrorpanHuku. Teopema Ditiepa

84 Beinyxkinbie MHOrorpanHuku. Teopema Oinepa. [IpaBuibHble
1 TI0JIyIIPaBUIIbHBIE MHOIOTPAaHHUKH

85 KonTponbhas padota "MHororpanHuku"




86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHoctb BeKTOpOB 1
89 [IpaBwuiio mapannenenurnena 1
90 YMHOXKEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenue BCKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JeKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Brraucienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 HToroBast KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoka
Bcero KonTposbHbie padoTsl

1 [ToTOpenue Tembl "KoopinHaThel BEKTOpa HA IJIOCKOCTH U B 1

npocTtpaHcTse”
n n

2 [ToBTOpenue Temsl "CkalsipHOE TPOU3BEIEHUE BEKTOPOB 1

3 [ToBTOpenue Tems! "Boruncienue yria MexJ1y BEKTOpaMu B 1
npoctpaHcTae”

n = 4

4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIEH Uepes3 1
IBE TOYKHU"

5 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTHU B 1
OTpe3Kax

6 VYpaBHEHME [JIOCKOCTH, HOPMaJlb, YpPaBHEHHE IIJIOCKOCTHU B 1
oTpe3Kax

7 BexropHoe npounssenenne
JIvHeiiHbIe HEPaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE

9 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE

10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMH B 1
MHOTOIPAaHHHUKAX

11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexay MIOCKOCTSIMU 1
B MHOTOTpaHHHKaX

12 ®opmysa pacCTOSHUSI OT TOUKH J10 TNIOCKOCTHU B 1
KOOpAMHATaxX

13 HaxoxieHre paccTosiHUM OT TOYKH /10 TJIOCKOCTH B Ky0Oe 1

14 Haxokzaenue paccTossHui OT TOYKHU A0 IUNIOCKOCTH B 1

MIPaBUJIbHON TUPAMUJIE




15 KonTponpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHnst MHOTOTPAHHUKOB: CTaHAAPTHBIC TUIOCKOCTH,
MEPECEUCHHMSI MPSMBIX U IIOCKOCTEH

19 [TapamiensHble MpsIMbIE U TUIOCKOCTH: MapalljielibHbIe
cedeHus

20 [TapanienbHbIe PSMBIC U TUIOCKOCTH: PAcYET OTHOIICHHIA

21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
[leprieHquKyNIApHBIEC TIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC

22 napbl NepreHANKYISIPHBIX MJIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

93 [TeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: TEOPEMa O TPEX
MIEPIICHTUKYIIIpax

24 [leprieHauKyNApHBIE TPSIMbIE U TNIOCKOCTU: BHIYUCIICHUS
JUTHH B MHOTOTpPaHHUKAX

o5 [ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiaiel, cooopakxeHus moaoous

26 [ToBTOpEeHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIsI
TJI0IAJIEH, COOOpaXKeHUsI 1O 100UsT

97 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
TJI0MIAJIEH, COOOpaKEHUS IO 100MsI
[Mnomaau ceyeHnii MHOTOTPAaHHUKOB: TUIOIIA TN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakeHUs
noao0us

29 [Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TTOMIAAN

MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOPAKECHUS




nmonoous

KoHnTtpoinbHas padota "[loBTOpeHHE: MHOTOTPaHHUKH,

30 CEYEHUs] MHOTOTPaHHUKOB"

31 O0BEM Tema. O0BEM IPSMOYTOJIBHOTO MapajuIeseuIe/1a

32 3amaun 00 yaBOCHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TpUCEKIIUN
yria

33 CrepeoMeTpuueckre 3aJauu, CBSI3aHHbIE C 00BbEMOM
MPSIMOYTOJIBHOTO MapasuielienuIieia

34 [Ipuknannbie 3a1a9u, CBSI3aHHBIE C BBIYUCICHHEM 00bEMa
MPSIMOYTOJIBHOTO MapasulelieNnuIieia

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpuuecKue 3a1a4l, CBA3aHHbIE C BBIYMCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM
PU3MBI

38 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM MPU3MBI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAETEHHOTO
uHTerpaia. O0bEM nupamMusl

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
NUpPaMHUJI C OOILKM YTJIOM

41 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB
paMuJ] C OOIIUM YTIJIOM

42 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMuU
HAKJIOHHOM NPU3MBbI

43 CrepeoMeTrpHuueckue 3aauu, CBI3aHHbIE C 00bEMaMU

nmupaMuabl




[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

44 00BEMOM HAaKJIOHHOM MTPU3MBbI

45 [puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
00BEMOM IUpaMUIbI

46 [Tpumenenue 06bEMOB. Belunciienue paccTosiHus 10
IUIOCKOCTH

47 KonTtponsnas padora "O6béM MHOTOrpaHHuka"

48 [{wimHapuyeckas MOBEPXHOCTh, 00pa3yroLIye
LWIMHJIPUYECKON TOBEPXHOCTH

49 Hununap. [psamoit kpyrosoi nuiauHap. [1nomans
IIOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepxHOCTh, 00pa3yrolre KOHNIECKOM
nosepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, apaJIeIbHON IIJIOCKOCTH
OCHOBaHUS

59 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON NOBEPXHOCTH
KOHYca

54 [Tnomaabr 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYCa

55 CrepeoMeTpuueckre 3aJaui Ha J0Ka3aTeIbCTBO U
BBIUNCJIEHHUE, TIOCTPOCHUEM CEUYEHUI LIMIIMH]IPA, KOHYyCa

56 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTebCTBO U
BBIUMCJIEHHE, TOCTPOCHUEM CEUECHUN IMIMH]Ipa, KOHYyCca

57 [Ipuknansble 3a1aun, CBSI3aHHBIE C LIWJIMHAPOM

58 [TpuxnanHeie 3a1a4u, CBSI3aHHBIE C LIHUJIMHAPOM




59 Cdepa u map 1

60 [epeceuenue cdepbl 1 mapa ¢ mIockocThio. Kacanue mapa 1
u cepsl IockocThio. Bun u n3o6pakenue mapa

61 [Tepeceuenue cdepbl U mapa ¢ mIockocThio. Kacanue mapa 1
u cepsl TIIOCKOCThIO. Bun u n300paxkeHue mapa

62 Ypasuaenue chepsl. [Lnomans chepsl u e€ gacrei

63 Cummetpus chepsl U mapa 1
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U

64 BBIYHCIICHHE, CBS3aHHBIE CO chepoii i mapom, TOCTPOCHUEM 1
UX CEUYCHUH IIIOCKOCTHIO
CrepeomeTpHryecKre 3aJaui Ha JOKa3aTeIbCTBO U

65 BBIYHCIICHHE, CBS3aHHBIE CO chepoii i mapoM, TOCTPOCHUEM 1
UX CEYECHMU IIOCKOCTBIO

66 [TpuknagHeie 3a1a4u, CBSI3aHHbBIE CO c(hepoit u mapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH, BEIYMCIICHHS B 1
OKPYXKHOCTH, CTaHJAPTHBIE MTOA00MS

68 Pazimunbie KOMOWHAIIMY TEJT BPAIICHUS 1 MHOTOTPAHHUKOB 1

69 3anauu o teme "Tena U MOBEPXHOCTH BpalleHus" 1

70 3amauu o Teme "Tera U MOBEpPXHOCTH BpalieHus" 1

71 KonrtponsHas padorta "Tena 1 moBepXHOCTH BpaleHus" 1

72 O6neém mmuuHapa. Teopema 06 00bEME MPSIMOTO MIIMHIPA 1

73 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPEIeIEHHOTO 1
unTerpana. O0bEM KoHyca

74 [Tnomaau 6OKOBOM M MOTHON MTOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHuuecKHe 3a/1aui, CBSI3aHHbIE C BBIYMCICHHEM 1
00BEMOB IMIIMHIpa, KOHYCa

76 [Ipuknanneie 3aaauu o Teme "OOBEMBI U MIIOMIAAH 1




noBepxHocrel Ten"

O0BEM 1rapa u mapoBoro cekropa. Teopema 06 00bEMe
mapa. [lnomans chepsr. CrepeomeTpruecKue 3a1auu,

" CBsI3aHHBIE C BBIUMCIIEHUEM 00BEMOB I1apa, IMapoBOro
CErMEHTa U IIapOBOI'0 CEKTOpa
[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C

78 00bEMOM 11apa U 110k chepbl. COOTHOIICHHS MEXKTY
TJIOIIA MU TTIOBEPXHOCTEN U 00bEMaMH MTOJOOHBIX TEJ
[TonoGHble Tena B mpocTpaHcTBe. M3MeHeHue o6béma rnpu

79 nogo6un. CrepeoMeTpuyecKue 3a1auu, CBSI3aHHbIE C
BbIUHUCIIEHHEM 00BEMOB T U IUIOIIAJIeH OBEpXHOCTEH

80 KonTtponpHast padora "[1no1maam moBepXHOCTH U 00BEMBI
KpyTJbix Ten"

81 JBmwxenus npoctpancTBa. OToOpakenus. [IBrmkeHus u
paBeHCTBO (puryp. OOIIHEe CBOMCTBA IBUKCHHIA
Bunas! aBrkeHMit: napaiienbHbli NEpeHoc, IEHTpalbHas

82 CUMMETpHS, 3epKalibHasi CHMMETPHs, TOBOPOT BOKPYT
IpsAMOit

83 [Ipeo6pazoBanus momoowus. [Ipsmas u chepa Ditnepa

84 I'eomerprueckue 3a1aun Ha MPUMEHEHUE TBHYKCHUS

85 Konrtponsnas padora "Bekropsl B mpocTpaHcTse"
Oo6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpur 10—11 kaccoB, cucTeMaTU3ays 3HAHHHA:
"[TapamyienbHOCTh NPSMBIX U IJIOCKOCTEW B IPOCTpAaHCTBE"
Ob6o06maromee noropeHue 11 nMoHATHH 1 METOJIOB Kypca

87 reomerpun 10—11 knaccos, cucremarn3anys 3HaHHM:
"BexTopsl B mpocTpaHcTBe"

88 Ob6o6maroiee noropeHue 11 nMoHATHH 1 METOJIOB Kypca




reomerpun 10—11 knaccos, cucremMaru3anus 3HaHHM:
"BekTopsbl B npocTpaHcTse"

O6o6maromee nopropenue 11 moHSATHI U METOZOB Kypca

89 reomerpun 10—11 kiaccoB, cuctemMaTu3anus 3HAaHUMA:
"O0beM MHOTrOrpaHHuKa"
O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
90 reomerpun 10—11 knaccoB, cucremaTusanus 3HaHU:
"O6beM MHOTrOrpaHHuka"
O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
91 reomerpuu 10—11 kinaccoB, cucremaTu3aiys 3HaHUM:
"ITnomany noBepXHOCTU U 00BEMBI KPYTIIBIX Ten"
O6o6maromee nopropenue 11 MoHSITHI U METOZOB Kypca
92 reomerpun 10—11 kinaccoB, cucremaTu3aiys 3HaHU:
"ITnomany NoBepXHOCTU U 00BEMBI KPYTIIBIX Tet"
93 Wrorosas koHTpOJIBbHAS paboTa
94 HToroBas KOHTpOJIbHAsA paboTa
95 [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHHUI
Hcropust pa3BUTHS CTEPEOMETPUH KAaK HAYKU U €€ POJIb B
96 Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTHH
Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
97 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUH
Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
98 Pa3BUTHU COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH
99 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B

Pa3BUTHUHN COBPEMEHHBIX HHKCHCPHBIX 1 KOMIIBIOTECPHBIX




TEXHOJIOTUH

100

101

102

Uctopus pa3BUTHs CTEpeOMETPUN KaK HAyKU U €€ poJib B
pPa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKH U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B
Pa3BUTHH COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eometpusi. YueOnuk. 10 kiacc. YrinyOnennsiii ypoBenb. Mepainsik A.L.,
Homuposckuii [[.A., ITossikoB B.M.
['eomeTpus. Yueonuk. 11 knacc. YriyOneHHbIN ypoBeHb. Mep3sak AL,

Homuposckuii [I.A., Ilonskos B.M.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

['eometpus. Metonuueckoe mocodue. 10 kiacc. YriayOneHHbIN YpOBEHb.
byuxko E.B., Mepznsak A.T'., Tlononckuit B.b., Axup M.C.

['eomerpusi. Metonnueckoe nocodue. 11 knacc. YrayOneHHbIN ypOBEHb.

byuxo E.B., Mep3msak A.I'., [lonmonckunt B.b., SAxup M.C.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru



