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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBHIsSeTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOXKHOCTb W3Y4YEHUS JUCLUIUIMH E€CTECTBEHHO-
Hay4YHON HANpPaBJICHHOCTH M IMPEIMETOB T'yMaHUTapHOro nukia. IlockoibKy normyeckoe
MBILLIEHHE, (OPMUPYEMOE TIPU U3YUYEHUU OO0YUAIOUIUMUCS MMOHATHIHBIX OCHOB T'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKM JIOTUYECKUX YTBEPKICHUN IpU
pELIEHNHM TEOMETPUYECKUX 3a/lady, YMEHHE BBIABUraTb M ONPOBEPraTb TI'MIIOTE3bI
HEIMOCPEJICTBEHHO HCIOJB3YIOTCS NpPH PEIICHUH 3aad4 E€CTECTBEHHO-HAyYHOIO LHKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

[lenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriiyoJéHHOM YPOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYyYarOIIMXCS MpPU U3YYEHHUU T'€OMETPUH, KaK
COCTaBJISIIOLIEH MpeAMeTHOW obnacTh «MaTtemaTuka U MH(pOpMaTUKa» yepe3 obecredeHue
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NEUCTBUM,  CHEeUU(PHUYHBIX  TEOMETPHUM, M  HEOOXOJMMBIX  JJII  YCIEUIHOTrO
npodeccuoHaIbHOr0 00pa30BaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKHU.

[IpuoputeTHbIMM  3ajadyaMM  Kypca TE€OMETpUM Ha  YIUIyOJEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacHIMpeHHe TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHHUE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIIHMX
MaTe€MaTHYECKNX MOJEIAX, MO3BOJIAIOIMIMX ONMChIBAaTh M H3y4yaTb pA3HbIE SIBICHUS
OKPYXaIOIIEr0o MHpa, 3HAHWE MOHATHMHOro ammapara 1o pazgeny «CrepeoMeTpusd
y4eOHOTO Kypca reOMETPHH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OpeM, POPMYJ U YMEHHUE UX IPUMEHSTH,
YMEHUS JOKA3bIBATh TEOPEMBI MU HAXOUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1a4;

dbopMHpOBaHHWE YMEHHs pacro3HaBaThb Ha uYepTekax, MOJEISAX U B peaJbHOM MHpE
MHOTOIPAHHMKH U TeJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(¢opMupoBaHHe  TOHMMAaHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUi, POPMUPOBAHUE MOHUMAHUS POJIU AKCHOMATUKU MPU MPOBEACHUN
pacCyXICHUN;

dbopMHpOBaHHE YMEHHUS BIIaJIETh METOJAAMH J0KAa3aTeIbCTB U aJTOPUTMOB pEIICHUS,
YMEHUS UX MPUMEHATH, NPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKACHUS B XOAE PELICHUS
CTEpPEOMETPUYECKUX 3aJay M 3aJad C MPaKTHYECKUM cojep)KaHueM, (HOpMHUPOBAHHE
IPEICTABICHUA O HEOOXOJUMOCTH JI0KA3aTEIbCTB IPU OOOCHOBAaHMM MAaTEMaTHYECKHUX
YTBEPKACHUN U POJIM AKCUOMATUKU B IIPOBEACHUN JENYKTUBHBIX PACCYKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIJIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN
oOyuJaromuxcsi, MO3HABATENbHON AaKTUBHOCTH, MCCIIEOBATEIBCKUX YMEHHM, KPUTHYHOCTU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

(opMupoBaHrEe (PYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHUS
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKM3HEHHBIX CHTYAlUAX W TPH HU3YYCHUH JPYTUX YyUEeOHBIX TMPEIMETOB,
IIPOSIBJICHHSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIHMPOBAHMS PEAIBHBIX CHTYaLHM,
UCCIIENOBAaHUS IOCTPOEHHBIX MOJIENIEH, HHTEPIPETALIMHU TIOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIep)KaTeIbHBIMU JMHUSAMU ydyeOHoro kypca «['eomerpusi» B 10-11
Kiaccax SBIAIOTCA: «lIpsMble M IIIOCKOCTH B MpOCTpaHCTBE», « MHOrorpanHukm», «Tema
BpallleHUs», «BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPHUU Ha yriyosi€éHHOM ypoBHe oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COIEp>KaTeIbHBIM JUHUSAM Y4eOHOTO Kypca, a GOpMUPOBAHUE JIOTUUECKUX YMEHUM
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOydYeHHs.
Conepxxanue o0Opa30BaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pE3yJibTaTaM OCBOCHHS
@enepasibHOl  paGoueld  mporpamMmbl,  pacHpefesN€HHbBIM 1O  TojaM  oOydyeHwus,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIMITUAIEHBIM BOIIPOCAM
oOyyaronyecss 0O0palalich HEOAHOKPATHO. OTO IMO3BOJIAET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMH TIOHSATHUSIMM M HAaBbIKAMHU IIOCIEJOBATEIIbHO M IOCTYINATEIbHO, C
COOJII0/IEHUEM TPUHIIMIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOILYIO CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA O0O0ydJarommxcs, paciupsiss U yriayonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3fgaTth ycinoBus s auddepeHunanuu o0ydeHus, MOCTPOCHUS WHIAMBUIYAJbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, OOECMEYUTh YIUIYyOJIEHHOE UW3YyYEeHHE TEOMETPUU Kak
COCTaBJISItOIIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH O0YYAIOUINXCS K MPOJIOJDKEHUIO U3yUEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymeit  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh  MEXIy  OOUM |
npodheCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAMTCS 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Heznento), B 11 kimacce — 102 gaca (3 yaca B HEJeINio).

COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEPEOMETPUM. Touka, mpsMas, IIOCKOCTb, MIPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHUM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIMECS, MTapalICIbHbIC
U CcKpemuBaronmecs npsmele. lIpusHakm ckpemuBaronmxcss npsMsIx. IlapamnensHoCTh
IPSMBIX M INIOCKOCTEW B IPOCTPAHCTBE: IIApajuIeNIbHBIE IMPsAMbBIE B IIPOCTPAHCTBE,
NapaJJIENbHOCTh TPEX IMPSAMBIX, MMAPAUIEIBHOCTh MPSAMOM M IIIOCKOCTH. llapainensHoe u
LIEHTpaJIbHOE MIPOEKTUPOBaHKE, N300paxeHue Guryp. OCHOBHbIE CBOWCTBA MapajlIeIbHOTO
npoektupoBanus. M3o0paxkenue ¢uryp B mOapauieIbHOW MOPOEKUUU. YTIBI €



COHAIIPABJICHHBIMM CTOPOHAMH, YroJ MEXAY NPsAMBIMU B IpOCTpaHcTBe. llapamiensHOCTb
IUIOCKOCTEW:  MapajuleNIbHbIE  IUIOCKOCTH, CBOWMCTBA  MHAapajuIEdbHBIX  IJIOCKOCTEM.
[Ipocreiiiiie MpOCTpaHCTBEHHbIE (UIYpHl HAa TUIOCKOCTH: TETpa’lp, MNapaliiesIeIuIie],
OCTPOCHUE CEUEHUM.

[leprieHIUKYISIPHOCT MPAMOW M IUIOCKOCTH: IEPIEHAMKYJSPHBIE MpPsSMbIE B
IIPOCTPAHCTBE, MNPsAMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
NEPHNEHIUKYJIPHOCTA MPSIMOM M IUIOCKOCTH, TEOPEMA O MNPSIMON MEPHEHIUKYJIAPHOU
I0CKOCTU. OpTOrOHAIBHOE MPOEKTUPOBAHUE. [IepreHINKYIISIp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHHE OT MPSAMOW JO IJIOCKOCTH, MPOEKIHUs (UTyphl Ha
IJIOCKOCTh. [IepneHauKyIsIpHOCTh IUJIOCKOCTEH: IMPU3HAK MNEPHEHAUKYIIPHOCTH ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yrisl B IPOCTPAHCTBE: YrOJ MEXAY IPAMOM M IUIOCKOCTBIO, JABYTPAHHBIA YIOJI,
JUHEWHBIM Yroa JBYIpaHHOrO yria. TpéXrpaHHbld W MHOrorpaHsblie yribl. CBoOHCTBa
IUDIOCKUX YTJIOB MHOIOrpaHHoro yria. CBOHCTBa IUIOCKMX M JBYIPaHHBIX YTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKHU

Buapl MHOTOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHAs TPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTH Mpu3Mebl. [lapamienenunes,
MPSMOYTOJIBHBIA TMApaJIENENUIIe] U €ro CBoWcTBa. Kpardaiiye myTH Ha ITOBEPXHOCTH
MHororpannuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamuga: n-
yrojbHasi MUpaMujia, MpaBWiIbHAsS U ycedéHHas nupamuasl. CBoricTBa pédep U OOKOBBIX
rpaHel npaBwiIbHOM nupamMuibl. [IpaBUiIbHBIE MHOTOIpaHHHMKH: IIPAaBWJIbHAS IIpU3Ma U
MpaBUJIbHAS MUPAMUJIA, TIPABWIbHAS TPEYToJibHAS MUPAMUJA U TIPABUIIBLHBIA TETPadIp, KyO.
IIpencraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOJAEKAdAP U UKOCAMP.

Bbluucienue 5>7I€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriael. Iliomanb
OOKOBOM TMOBEPXHOCTU U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIAb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MpSAMON Tpu3Mbl. [Lmomanb GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIILHON MIUPAMHUJIbL, TEOPEMA O IUIOIIAIA YCEUEHHON TUPAMU/IBL.

CummMeTpus B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTIOTPAHHUKOB.
CummMeTpus B NPaBWIBHOM MHOTOTPAHHHUKE: CUMMETPHS IMApaJUIENENuUIlela, CUMMETPUS
MPAaBUJIBHBIX MTPU3M, CHMMETPHS ITPABUIILHOW TUPAMU/IBL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHaTHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOpPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABJIEHHBIE W IMPOTHUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpPOB. JIEHCTBUSI C BEKTOPAMH: CIIOKECHHE W BBIYMTAHHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CIIOKEHHS BEKTOPOB.
CBoiicTBa YMHOXEHUsI BEKTOpa Ha uHcio. [loHsTHe komIuiaHapHble BEKTOpbI. IIpu3Hak
KOMIUTAHApHOCTH TpEX BEKTOpoB. I[IpaBuno mapamnenenunena. Teopema o pas3iokeHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoOyronpHas cucTeMa KOOpPIWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b  MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpPJIMHATaMH TOYEK. YTOJ MEXy BeKTopamu. CKaJIIpHOE MPOU3BEIECHUE BEKTOPOB.



11 KITACC

TeJia BpalmeHus

[loHsTHs: UMAMHAPUYECKAs MOBEPXHOCTb, KOHMYECKas IMOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 00pa3yolre noBepxHocTel. Tena BpamieHus: HHJINHIP, KOHYC, YCEUYEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnosoxkeHue cepbl U MI0CKOCTH, KacaTeabHas MJIOCKOCTb
Kk chepe. M3o0paxkeHne Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka ImiMHApa W KOHYca.
CummeTtpus cdepsl U mapa.

O0béM. OcHoBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHHOTO
napasuienenunena u cieactsus u3 He€. OOBEM NpsIMON U HAKJIOHHOM MPHU3MBI, ITUIUHIPA,
nupamMubl U Konyca. O0BEM 11apa v mapoBOro CErMeHTa.

KoMOuHanuu Ten BpalieHHss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMH]ID,
onucaHHasi 0KoJo MHapa. [lepeceduenne ceprl u mapa ¢ miockocTero. Kacanue mapa u
chepbl MIOCKOCThIO. [lOHSTHE MHOrOrpaHHUKA, OMHCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAHHOW B MHOTOIPAHHMK WJIHM TEJIO BPALLECHUS.

[Inomanp MOBEPXHOCTU IWIMHAPA, KOHYCa, IIomaas cgepsl u e€ yacteil. [lonobue B
npoctpanctBe. OTHomeHWe OOBEMOB, IUIOIIAJAEH NOBEPXHOCTEH MNOAOOHBIX (UIYD.
[IpeoOpazoBanue nmoaodusi, romoteTHs. Pemienre 3agay Ha MIIOCKOCTH € MCHOJb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHUid MHOTOTPAHHMKOB W Tl BpAIICHUS: CEUEHUs LWJIMHIpA
(mapanienbHO U MEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapasuielbHble OCHOBAaHUIO U
MPOXOJAIINE YePe3 BEPUIMHY), CEUEHHS 1Iapa, METO bl IOCTPOCHUS CEUYEHUI: METOJ CIE0B,
METO/J] BHYTPEHHETO MPOESKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopel B mnpoctpaHcTtBe. Ornepauuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOrO YMHOXeHUsA. lIpsamoyronpHas cucrema KOOpIMHAT B
npoctpancTBe. KoopauHatel BekTopa. Pasznoxkenue Bektopa no 06asucy. KoopaunatHo-
BEKTOPHBII METOJ IPU PEUICHUU T€OMETPUUECKUX 3aau.

/IBUKeHHs] B IPOCTPAHCTBE

JBvxenuss mpoctpancTBa. OtoOpakenus. JIBwkenuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWKCHUN. BUIbI NBMKEHUN: MMApAIUICIIBHBIN NIEPEHOC, LICHTPAJIbHAS CUMMETPHSI,
3epKaJibHasi CUMMETpPHs, TOBOPOT BOKpYr mpsiMmoil. IIpeoOpazoBanus mogodus. Ilpsmast u
chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKOW TMO3ULMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOr0 OOLIECTBA, IPEICTABIEHNE O MATEMATHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEAYyp TPakJaHCKOro OOIIecTBa
(BBIOOpBI, ONPOCHI U APYTOE), YMEHHUE B3aUMOAECHCTBOBATH C COLMAIIBHBIMU UHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIMSIMHU U HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUMCKOMN I'PaXk1aHCKON UAEHTUYHOCTH, YBAKEHUS K IPOILIOMY
M HACTOSLIEMY POCCHUMCKONM MATEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHIKECHHSIM
POCCUICKHX MAaTe€MaTWKOB M POCCHMCKOM MAaTEMaTUYECKOM HIKOJbI, WCIIOIb30BAHUE 3THUX
JOCTHKEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, CcHOopMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS, JOTUYECKOIO T[OBEIEHHUS, CBSA3aHHOIO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI HayKU U JeSATENbHOCThIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIaJa B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKIIOYas OCTETUKY  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pPEIICHUH, PaACCYKICHUN, BOCHPUMMYUBOCTH K
MaTEeMaTUYECKUM acleKTaM Pa3INvHbIX BUJOB HCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

cOpPMUPOBAHHOCTh YMEHHS TNPUMEHATh MaTEeMaTHYECKHE 3HAaHUS B MHTEpecax
3I0pOBOro M 0€30MmacHOro odpasa >KW3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[I0POBBIO
(3mopoBoe mnHTaHME, COATAHCUPOBAHHBIA pEXUM 3aHATHM W OTAbIXa, peryJsapHas
¢u3nueckass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE IMPHU 3AHITHUSX CIOPTUBHO-
0370POBUTEIBHON IE€ATETbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TpPYydy, OCO3HAaHUE IIEHHOCTH TPYAOIIOOMs, HUHTEpPEC K pPa3IUYHBIM
chepam mnpodecCHOHANBHOW  JIESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun U
peaiu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbl, T'OTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHUI0O HAa MPOTSHKEHWHM BCEM JKU3HH,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PEUIEHUM MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HaIIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:



c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHMMAaHUE BIUSHUSA COIUAILHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHONW U COLMAIBHON Cpellbl, OCO3HAHUE
I00aJbHOTO  XapakTepa OSKOJIOTHYECKMX IMpoOJieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTHYECKUX 3HAHUM JJIA peIICHHS 3aJad B 00JIACTM OKPY’KAIOIIEH CpeJibl,
IJITAHUPOBAHUE TOCTYNKOB M OIEHKHM KX BO3MOXKHBIX TOCJIEICTBUU [IJIi OKpPYXKaomIei
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOW NPAKTHUKH, MOHMMAHHWE MAaTeMaTUYeCKOM HayKdh Kak
chepsl YeJIOBEUYECKOW NEATeTLHOCTH, 3TAlloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHS
UBWIN3ALMK, OBJAJCHUE S3bIKOM MATEeMaTUKHM W MaTEMAaTHYECKOM KYyJIbTYpOH Kak
CPEJCTBOM IMO3HAHUSI MHPA, TOTOBHOCTH OCYILECTBIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
JEATEIbHOCTh MHAWBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIE YHMBePCAIbHbIE YUeOHbI€ el CTBUS

Bba3oBble Jioruyeckue aeiicTBUs:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXAY TMOHATUAMH, (DOPMYIUPOBATH OMNPENEIICHUS TOHATUH,
YCTaHABIIMBATh CYIICCTBEHHBIA MPU3HAK KiIacCU(UKAIMKM, OCHOBAaHUS A OOOOIICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIMMOTO aHAIIN3a;

BOCTIIPMHUMATh, (POPMYITUPOBATH U MPEOOPa30BHIBATH CYXKICHUS: yYTBEPAUTEIbHBIC U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEYHs B (pakTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, TNpEajJaratb KPUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeNaTh BBIBOJBI C WCITOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATEIHLHO JTOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSIMBbIC
¥ OT NMPOTHUBHOTO), BHICTPAWBaTh apTYMEHTAIIMIO, MPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBI;

BBIOWpATh CMOCcO0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
perieHus, BBIOMpATh HauOoJiee TOAXOMSIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCIIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTHBOpEUHE, MpoOJIeMy, YCTaHABIIUBAThH
MCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

IPOBOJUTH CAaMOCTOATENbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, MCCIEJOBAaHUE TIO
YCTAHOBJIEHUIO OCOOCHHOCTEW MaTEMaTUYECKOro 00bEKTa, SBJICHUS, MPOLECCa, BHISIBICHUIO
3aBHCHUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMH, ITPOLIECCaMHU;



CaMOCTOSTENIbHO  (hopMyaupoBaTh OOOOIIEHUST W  BBIBOJABI IO  PE3yJIbTaTaMm
NpOBEAEHHOTO HAOMIOACHHS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJyYEHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

IPOTrHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEATOI0KEHUS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBISIBIISITh JIePUIIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BONPOC U
JUTSL pelIeHUs 3a/1a4H;

BbIOMpAaTh HMH(POPMALIMIO W3 HCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETHPOBATh HHPOPMAIMIO PA3IWYHBIX BHIOB U  (QopM
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3auuHbIX  (popmax,
WJUTIOCTPUPOBATH Tpapuueck;

OLICHMBATh HAAEKHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CPOPMYITUPOBAHHBIM
KPUTCPHUSIM.

KoMMyHHUKAaTHBHBbIE YHUBeEPCAJIbHbIE YueOHbIe 1eiicTBUS

Oo0wenue:

BOCIIPUHUMATH ¥ (POPMYJIMPOBATEH CYKIIEHUS B COOTBETCTBHH C YCIOBUSMHU M LEISIMU
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPQKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOMy pEIHICHUS 3a/a4d, KOMMEHTHPOBATH IOJyYEHHBIN
pe3yJbTar;

B X0JI¢ 00CYX/ICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TeMbI, IPOOJIEMBI,
pelaeMon 3a/1a4u, BEICKa3bIBaTh UJICH, HAIICIICHHBIC Ha MIOMCK PEIICHUS, COTIOCTABIISATH CBOU
CYXKIEHUS C CYXICHHSIMU JAPYTUX YYaCTHHKOB JHajora, OOHapyKWBaTh paziuuue |
CXOJICTBO IMO3UIIHNNA, B KOPPEKTHOU (hopMe POpMYIHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJCTABISATh PE3YJIbTAaThl PEIICHUsSI 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITCJILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYE€TOM 3aqad TPE3CHTAUU |
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJIAITh IJIaH, QJITOPUTM PEIIEeHHUs 33/Ja4, BEIOMpATh CIOCOO pelIeHus: ¢ y4EToM
UMEIOLIUXCA  PECYypcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTE/JIEKT:

BJIA/I€Th HABbIKAMU IIO3HABATENIbHOM pPEQIIEKCMH KaK OCO3HAHMS COBEPIIAEMBIX
JACHUCTBUM W  MBICIUTENBHBIX MPOIECCOB, HX pE3yJNbTaToOB, BIaAETh CrHocodaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA MPOLIECCA U PE3YJIbTATA PEIICHNUS] MATEMATUYECKOM 3a/1a4H;

IIPEABUIAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PEIICHUU 3aa4d, BHOCUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHbBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHWBATh COOTBETCTBUE pe3yJbTaTa IEIW U YCIOBUSAM, OOBICHATH NPUYUHBI
TOCTIKCHUST WM HEJOCTIDKCHUSI PE3YJIbTaTOB JEATEIHHOCTH, HAXOIUTh OIIMOKY, JdaBaTh
OILICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh M WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHAYAJIHLHOW PabOTHI
MIpU PENICHUH y4eOHBIX 3a7ad, MPUHUMATH II€JIb COBMECTHOUW AEATEIBHOCTH, IUIAHUPOBATh
OpPTaHM3AIMI0 COBMECTHOW paboThl, paclpeAensTh BHABI pabOT, JOrOBapUBATHCS,
00CYyXKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIINOBBIX (popMax padboThl (00CYkKIeHUS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBI» M WHBIE), BBITIOJHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMHU 9ICHAMH KOMaHIbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMA MPOIYKT IIO
KpUTepusiM, chOpPMYIUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOHO OMEPUPOBATH OCHOBHBIMHU MOHATHSMHU CTEPEOMETPUH TIPH PEIICHUN 33129
Y TIPOBEICHUHA MaTeMAaTHUECKUX PACCYKICHUMH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM U CJICACTBUS M3 HUX TMPU PEUICHUU
Tr€OMETPUYECKUX 3a]1aY;

e KJaccU(UIIMPOBATH B3ANMHOE PACIIONIOKEHHE MPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH
B TIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C YTJIAMU B MTPOCTPAHCTBE: MEKIY
IPSIMBIMH B TIPOCTPAHCTBE, MEX]TY MPSIMON U MIIOCKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHbl MHOTOTPAaHHHKOB (MIpU3Ma, MHpaMHUa,
MPSMOYTOJIbHBIM Napaijiesienunen, Kyo);

e KJacCU(pUIIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JIJIsl KJIacCU(DUKAIUY;

e CBOOOJHO OINEPUPOBATH TMOHITHSIMH, CBSI3AHHBIMH C CEUYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

e BBITIOJHSATH MapaJlJIeIbHOE, IIEHTPAIbHOE U OPTOTOHAIILHOE MTPOSKTUPOBaHUE QUTYD
Ha TIOCKOCTD, BHITIOJIHITH H300pakeHUsT GUTYp Ha TUIOCKOCTH;

e CTPOWTh CEUYECHHS] MHOTOTPAHHUKOB PAa3IMYHBIMH  METOJIAMH,  BBITIOITHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUT
CBEpXy, COOKY, CHU3Y;

e BBIYHCJIATH IUIONIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW3Ma, MHpaMHU/a),
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEpPUPOBATH MOHATUAMU: CHUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (DUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOLUIMMHU BEKTOPAM M KOOpAUHATAM
B IIPOCTPAHCTBE;

e BBIMIOJHSATH JACUCTBUS HAJ] BEKTOPaMU;



pemarh 3aJadyd Ha JI0KAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUM M HAaxXO0XKICHUE
F€OMETPUYECKUX BEJIUYUH, TMPUMEHSIE M3BECTHBIE METOJIbl TMPU  PEIICHUU
MaTeMaTHYECKHX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOT'O YPOBHS CII0KHOCTH;

IPUMEHSITh pocTenme IpOrpaMMHBbIE CpencTBa U AIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKaTh,  NPEOOpa3OBbIBATH M HHTEPIPETUPOBATH  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO HAa YepTexax U
pUCYHKaX;

NPUMEHSTh IOJYYEHHbIC 3HAHUA HAa NPAKTUKE: CPAaBHUBATh WU AHAIM3UPOBATH
peanbHbIEC CUTYaIlNH, IPUMEHSITh U3YYCHHBIC MMOHATHS B MIPOIIECCE MOUCKA PEIICHUS
MaTeMaTUYeCKH  CQOPMYIHPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh  peajbHbIE
CUTyallud Ha $3bIKE TE€OMETPHUM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI M TEopeM, amnmapara ajireOpbl, pemaTh
MPaKTUYECKHE 33/1a4, CBA3AHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;
MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Tallax Pa3BUTUSA F€OMETPUU KAK COCTABHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

CBOOO/IHO OIEPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C LIWJIMHAPUYECKON, KOHUUYECKON
1 c(hepuvecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOJTYyYEHHUS;

OTIEpUPOBATH MOHITHIMH, CBI3aHHBIMH C TeJIaMU BPAIICHUS: IIIIIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) U OOBACHATH
CHOCOOBI MOJTYUYEHUS TEJ BPALLECHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOIOKEeHNE ChEPHI U MITOCKOCTH;

BBIUMCIISITh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEN BpaIleHHs, O0BEMBI H
IUIOIIAIM TIOBEPXHOCTEW MHOTOTPAHHUKOB UM TEJ BpAlllEHUsl, FCOMETPUUECKUX TN C
npuMeHeHueM GopMyI;

CBOOOHO OMEPUPOBATH MOHATHUSAMHU, CBSA3AHHBIMU C KOMOWHAITUSIMHU Tell BPAIICHUS
U MHOTOTPAaHHHKOB: MHOTOTPAaHHHK, BIMCAaHHBIA B c(hepy M OINUCAHHBIA OKOJO
cdepsl, cdepa, BNUCAHHAS B MHOTOTPAHHUK WM TEJIO BPAIlCHUS;

BBIUMCIISITH COOTHOILIEGHUS MEXIYy IUIOMIAAsSMU TOBEPXHOCTEM U 00bEMaMu
IMOJIOOHBIX TE;

U300pakaTh M3y4yaeMble (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEKH M3
PUCYHKOB TIPOCTBIX O0BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS;

U3BIIEKATh,  UHTEPIPETHPOBaTH U  MPeoOpa3oBbIBaTh  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekKax U
PUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OIEpalMK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPAMHAT;



pemarh TEOMETPUYECKHE 3a/ladyd Ha BBIYUCICHHE YIJIOB MEXIY NPSIMBIMA H
MJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNA OT TOYKU N0 IUIOCKOCTH, B IICJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

CBOOOJIHO OIEpPUPOBATH MOHSITHSIMHU, CBA3aHHBIMHU C JBUXKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300PKCHUSI MHOTOTPAHHUKOB W TEJI BPAIICHUS] TIPHU TMapauieTbHOM
nepeHoce, ILEHTPAIbHOM CUMMETPHUH, 3€pKAIbHOM CHUMMETpPUU, IPU IOBOPOTE
BOKPYT MPsIMOH, MpeoOpa3oBaHus 0100US;

CTPOUThb CEYEHHS] MHOTOTPAHHUKOB U TeJl BpalleHHs: CEUCHUS UUIUHApA
(mapajuilenbHO W TEPIEHIUKYJSIPHO OCH), CEYEHUsI KOHyca (MapajieiabHbIe
OCHOBAHUIO U MIPOXO/ISIIME YepPe3 BEPILNHY ), CEUCHHUS I1apa;

UCIOJIb30BaTh METOJbI MOCTPOEHUSI CEYEHUMH: METOJ CJIEIOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPIKICHHUS,;

MPUMEHATh TEOMETprUYeCKue (AKTBI ISl PEMICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEIMOJIarafoINX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUS 3aaHbl
B SIBHOU U HESBHOM opme;

pemiaTh 3a/ladyd Ha J0Ka3aTeIhCTBO MATEMATHUYECKUX OTHOIICHUH U HaXOXKJICHHE
TCOMETPUUYCCKUX BEITUYHH,

MPUMEHSATH MPOTPAMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CHUCTEMBI
IIPU PEIICHUHU CTEPEOMETPUIECKUX 3a0a4;

NPUMEHSTh TOJyYEHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATh, AHAIU3UPOBATH H
OIICHUBATh pEAJbHbIC CUTYyallud, NPUMEHSITh W3YYCHHBIC TOHATUS, TEOPEMBbI,
CBOMCTBAa B IIpOllECCE€ IOMCKA pEHICHUs] MaTeMaTH4YeCKHu CGHOPMYIUPOBAHHON
po0OJIeMbI, MOIETUPOBAThH peajbHbIe CUTYaIlMH Ha S3BIKE T€OMETPHUH, UCCIIE0BATh
MOCTPOCHHBIE MOJIETTU C HCIOJIB30BAaHUEM T'E€OMETPUUYECKUX TOHATUH U TEOpPEM,
anmapata aiareOpbl, pemaTh MPAKTHUYECKUE 3a/Jaud, CBS3aHHBIC C HAXOXIECHUEM
TCOMETPUUYCCKUX BEITUYHH,

UMETh TIPEJICTABIICHUS 00 OCHOBHBIX dTalax pPa3BUTHS T'€OMETPUU KaK COCTAaBHOMU
JacTH (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [MTapannensHOCTh MPSMBIX M IUIOCKOCTEH B g
IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTosHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTH3alus 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
No 11/ HaunmeHnoBaHMe pa3je/ioB U TeM Kowrponsusre  Tpaxrmseckse (uudpossbie)
MPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypenI
1 AHaMTHYECKasi TEOMETPHS 15 1
) [ToBTOpeHwME, 0606merule u 15 1
cHUCTeMaTu3aIus 3SHAaHUI
3 O0bEéM MHOTOTpAaHHUKA 17 1
Tena Bpaienus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIbIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHwue, 0606meH1:Ie U 17 2
cHUCTeMaTu3aIus 3HAaHU I
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTtpoJsb

Bcero
Hble padoThI

IIpakTH4ec
KHe padoThl

Jara
U3YyYEeHUS

DJIEeKTPOHHbIE
nugposeie
o0pa3oBarteb
Hble pecypchbl

OcHOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE TITIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[ToHsATHS cTepeOMETpHUM: TOUKA, MIPsIMast, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHNS HA PUCYHKE
IUIOCKOCTH, NMapajljIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHbI
OTpe3Ka

ITonstus: MNEPECCKArOIMUECCs IIIOCKOCTH, IICPCCCKAIOIIUCCA
npsiMasa v MJI0CKOCTb, MOJIYIIPOCTPAHCTBO

[TonsTus: MepeCcCKaronmecs mIOCKOCTH, IEPCCCKAOIINECCH
npsmad 1 MmiI0CKOCTb, MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHrue IPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIMIUX OOBEKTOB

MHororpaHHuKH, 1300paXKeHne MPOCTEHINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

AXCHOMEI CTEPCOMETPHUH U TICPBBIC CICACTBUA U3 HUX

AXCHOMEI CTEPCOMETPHU U IICPBLIC CICACTBHUA U3 HUX
AxcuoMsl CTCPCOMCTPHUU U IICPBBIC CICACTBUA U3 HUX.

CnocoObl 3alaHuA MPSMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE.
O06o3HauyeHUs IMPAMBIX U IUIOCKOCTEH

10

N306paxenne cedeHnit mupamMuibl, Kyoa v Mpu3Mbl, KOTOpbIE
MPOXOAT uepes ux péopa. M3zobpakenue nepecedeHus
MIOJIYYEHHBIX IIJIOCKOCTEH. PackpalnBaHue oCTpOCHHBIX
CEUEHUI pa3HBIMU LIBETAMHU

11

N3o0pakeHne ceueHni MIpaMu/ibl, KyOa U IPU3MBI, KOTOPHIE
MPOXOAT uepes ux péopa. M3zobpakenue nepecedeHus




MOJYYEHHBIX IIOCKOCTEN. PackpairBanre moCTpOCHHBIX
CEUEHHUH pa3HBIMU [[BETAMU

12

N306pakenue ceueHuil nupamuabl, Kyoa 1 Mpu3Mbl, KOTOPbIE
POXOAT Yepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH. PackpammBanne moCcTpOSHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

13

N306pakenue ceueHnil nupamuabl, Kyoa 1 Mpu3Mbl, KOTOPbIE
POXOJAT Yepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IJIOCKOCTEN. PackpamnBaHue ocTpoOeHHBIX
CEYECHUH Pa3HBIMU LIBETaMU

14

15

Merto ciie10B I MOCTPOCHUS CeUSHUN

Mertop cnenoB aiis noctpoeHus ceuenuid. CBoiicTBa
nepecedeH i MPSMBIX U IITOCKOCTEN

16

17

18

Merton crenoB aiis noctpoeHus ceueHuid. CBoiicTBa
MIEPECEUECHN M NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToUKaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToUKaM Ha

pEobpax. Cozianue BRIHOCHBIX UYEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manre BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
IIOCTPOEHUS

20

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM ToukaMm Ha
pé6pax. Co3manne BEIHOCHBIX YEPTEKEH U 3aITUCH I1aroB
ITOCTPOEHUS

21

IToBrOopenue mianumerpun: Teopema 0 IPONOPLUUOHAIBHBIX
oTpeskax. [lomobue TpeyroabsHUKOB

22

IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUHU




23

Kontponbhast pabora "Akcuomsl ctepeomerpun. Ceuenus"

24

25

26

27

B3anMHOe pacnosnoxeHue npsMbIX B IIPOCTPAHCTBE.
CkpenuBaroiuecs npsmsele. [Ipu3Haky ckpemmBarommuxcs
npsaMmbIx. [lapamiensHble npsiMble B IPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U €MHCTBEHHOCTH MPSIMOiA
napasuleibHON JaHHOM MPSIMOM, MPOXOSIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAIEeH Ha JaHHOH npsmoi. Jlemma o
[EPECEUEHUH NTapAIIIENIbHBIX PSIMBIX INIOCKOCTBHIO

[TapannensHOCTH TpeX MpAMBIX. TeopeMa o Tpéx
napajuieidbHbIX MPSAMBIX. TeopeMa 0 CKpenMBatoInXCcs
MPSIMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA

napajuieIbHOTO MPOEeKTHpOoBaHus. M300paskeHne pa3HbIX
buryp B napaiienbHON NPOSKIIUU

28

29

30

IlenTpanbpHas MpoeKLus. YTOJI C COHAIIPAaBICHHBIMHU
CTOpPOHaMU. YTOJ MEXIY IPSIMBIMU

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[TonsTus: Mapaie;IbHOCTb HpﬂMOfI " IJIOCKOCTH B
MMPOCTPAHCTBE. HpI/I3HaK apajllIeJIbHOCTH HpHMOﬁ 151
m1ockoct. CBolicTBa NnapajiCJIbHOCTH HpHMOﬁ " IJIOCKOCTH

31

['eomeTpuyeckue 3a7aun Ha BBIYUCIICHUE U 1I0Ka3aTeIbCTBO,
CBSI3aHHBIE C MMAPaAJIJICIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

32

ITocTpoeHne cedenus, TPOXOASIIETO Yepe3 JaHHYI0 IPSIMYIO Ha
YEepTEkKEe U MapaJuIEIbHOTO APYron mpsaMon. Pacuér
OTHOILEHUI

33

Hapanneanaﬂ MMpoCKIMA, TPUMCHCHUC AJId ITOCTPOCHUA
cedyeHuit Kkyoa u mapasienenurnena. CBoicTBa
napajuieJienune1a u Ipu3Mbl

34

[TapamensHble uiockocTy. [Ipu3Haky napajienbHOCTH IBYX
IJIOCKOCTER




TeopeMa 0 MapauICIbHOCTU U €IUHCTBEHHOCTH ITIJIOCKOCTH,

35 IIPOXOJALIEH Yepe3 TOUKY, HE PUHALIEKAILYIO TaHHON
IUIOCKOCTH U CJIEICTBHA U3 HEE
CBolicTBa napajuieabHbIX INIOCKOCTEN: O MapalIeIbHOCTH

36 IPSIMBIX TIEPECEUEHUS IIPU NIEPECEUEHHUH JIBYX NapaJIEIbHbIX
MJIOCKOCTEH TpeThe
CBoiicTBa mapaieNbHBIX IIOCKOCTEN: 00 OTpe3Kax

37 [apaJUIEIbHBIX NPAMBIX, 3aKJIFOUEHHBIX MEXKIY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O IIEPECEUEHHUH MTPSIMOM ©
JBYMsI TTapalJIeIbHBIMU TIOCKOCTSIMU

38 [ToBTopenue: Teopema Iludaropa Ha mIocKOCTH

39 [loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSMOYTOIBHOTO MapaJijIesIeune1a

41 Boruucnenue JuiMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napajuleIenune1e

42 [IeprieHAUKYIAPHOCTD NMPAMOM U IIIOCKOCTH. [Ipn3Hak
NEePIEeHIUKYISIPHOCTU IPSIMON U TJIOCKOCTH

43 [TepieHAUKYIAPHOCTD MPSMON U TUIOCKOCTH. [Tpu3Hak
NEPIEHUKYJIIPHOCTU IPSIMOM U INIOCKOCTH
Teopema 0 CynieCTBOBaHMM U €AMHCTBEHHOCTH MIPSIMOH,

44 IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYIAPHON
K IIJIOCKOCTH

45 [110CKOCTH U NEePHEHIUKYIISIPHbIE UM MPSIMbIE B
MHOTOTpaHHHUKaX

46 [InockocTy M nepneHAUKYISPHBIE UM NIPSIMBIE B
MHOTOTpaHHHUKaX

47 [Iepnenaukymnsap u HaknoHHas. [locTpoeHue neprneHuKyspa
13 TOYKH Ha IPSIMYIO

48 [lepnenaukynsap u HaknoHHas. [locTpoenue nepneHauKymsapa
13 TOYKH Ha IPSIMYIO

49 Teopema o TpEx mepneHAUKYIsIpax (mpsmast 1 o0paTHas)




50 Teopema o Tpéx nmepneHANKYIIApax (mpsmasi ¥ oOpaTHas)

o1 VYroa Mexay CKpelMBaroMMKCS IPSIMBIMU

59 [Touck neprneHauKyISAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIIAPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 IToctpoeHue ceueHnit Ky6va, IIPU3MBI, ITPABUJIBHOM IUPAMUJBI C
IIOMOUIbIO OPTOTOHAJILHON ITPOEKIIMH

55 [TocTpoenue ceuennii Ky6ua, MIPU3MBI, TPAaBUIIbHOM MUPAMUJIBI C
IIOMOUIbIO OPTOTOHAJILHOW ITPOEKIIUH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOIOIpaHHUKaxX

57 [Tpu3Hak neprneHIuKyJIIPHOCTH IPSIMOM U INIOCKOCTU KaK
CJIEICTBUE CHMMETPUH

58 [IpaBuiibHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUNA OT TOYKH 10
IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUNA OT TOYKH 10
IJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS, CIIBUT
TOYKH 110 apaJUICIIbHON IIPAMOM

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PacCTOSHUI

62 KonTtponbHast padora "B3auMHOe pacnosioskeHue MpsiMbIX 1
IJIOCKOCTEN B TPOCTpaHCTBE"
[ToBTOpEHME: Yroa MeKay MPSIMBIMU Ha TIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: Yroa MeXay CKpPEeIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuueckne METObI BEIYUCIEHUS YIJIa MEXY IPSIMBIMU
B MHOT'OTPaHHHMKaX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO

yria




[Tepnienaukymnsipubie m10ckocTu. CBOKWCTBA B3aUMHO

o HEepHEHANKYIAPHBIX INIOCKOCTEH .
[Ipu3Hak nepneHuKyIsIpHOCTH IIJIOCKOCTEHN; TEOpEMA O

68 IpSMOI IepecedeHus IByX IIOCKOCTEeH MepIeHAUKYIIPHBIX 1
TpPEThEH IIJIOCKOCTH

69 [TpsMoyronbHbIi napaienenunes; Ky0; H3MepeHus, CBOicTBa 1
IPSIMOYTOJIBHOTO TapajuieenuIea

70 Teopema o AuaroHaiu NpsAMOYTOJILHOTO Napajliesienunesna 1 1
CJIEZICTBHE U3 HEE

71 CrepeoMeTpHuueckre U IPUKIIaJHbIE 3aJa4l, CBSA3aHHBIE CO 1
B3aWMHBIM PACIIOJIOKEHUEM TPSMBIX U TUIOCKOCTH

79 [ToBTOpEHMeE: CKpeIMBaOLIMECs PsMBbIE, TapalieIbHble 1
IUIOCKOCTH B CTAHJAPTHBIX MHOTOTPAaHHUKAX
[Tapa nmapaienbHbIX IOCKOCTEH Ha CKPELIMBAIOILUXCS

73 HPSMBIX, PACCTOSIHUE MEKIY CKPEIIMBAIOIIUMHUCS MPSIMBIMU B 1
IPOCTBIX CUTYalUsAX

74 PaccrostHre OT TOUKM 10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 1
MJIOCKOCTH

75 Berruncnenue paccTostHUNA MEXIY CKPELIMBAIOIIUMUCS 1
NPSMBIMH C TIOMOIIBIO TIEPIICHINKYIISIPHOM TIIOCKOCTH
TpéxrpanHblil yroi, HEpPaBEHCTBA JJIsl TPEXTPAHHBIX YTJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs 1
TPEXTPAHHOTO yTia

77 OneMeHTHI ChepUYeCcKOil reOMETPUH: Te0Ie3MUeCcKre JMHUN Ha 1
3emie

78 KonTponbhas pabota "Yrisl u paccTostHUS" 1

79 Cucrematu3zanus 3HaHUN "MHOTOrpaHHHUK U €70 3JIEMEHTHI" 1

80 [Mupamuna. Buasl mupamun. [MpaBunsHas nupamuga 1

81 IIpusma. IIpamas u HaknoHHas npusMsl. [IpaBuibHas npusma 1

82 [Ipsamoii napauienenunes, NpsIMOYTrOIbHbBIN MapaieIenuIe]l, 1

KyO




83 Brimykisie MHOTOTpanHuku. Teopema Diinepa 1
84 Boinyknbie MHOrorpanauku. Teopema Oinepa. [IpaBusibHbie U 1
NOJYIIPAaBUIIBHBIE MHOTOTPAHHUKHU
85 KoHnTtponbhas pabora "MHororpaHHuKu" 1
86 [TonsTre BeKTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3znocts BekTOpOB 1
89 [TpaBumo mapasienenurea 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 Pa3J'I(i)KeHI/Ie BEKTOpa 10 0a3ucy TPEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TUTOCKOCTH
92 CkansipHo€ pOU3BEICHHE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
98 O06o01IeHne u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 1
100 Wrorosast KoHTpoJbHASA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

N KoanuectBo 4acon DJIeKTPOHHbIE
n/-n Tema ypoka Beero KonTpoanb IIpakTHyec il:;:eﬂl/lﬂ uugpoBbIe
Hble paGoThl  KHe paboThI o0pasoBaTejibH
ble pecypchl
1 [ToBTOpenue Tembl "KoopauHaThl BEKTOpa HA MIIOCKOCTH U B 1
npocTtpaHcTae"
2 [ToBTOpenue Tems! "CkansgpHOe IPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Brrunciienne yria Mexay BEeKTOpaMH B 1
npocrpaHcrae”
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, IPOXOASAIIEH uepes3 1
BE TOYKH"
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHHUE TIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHUE MIIOCKOCTH, HOPMaJlb, YpaBHEHHE TIJIOCKOCTH B 1
OTpe3Kax
BekropHoe nmpousseeHue
JIuHeiiHbIe HEPABEHCTBA, JMHEWHOE MPOrPAMMHUPOBAHUE
9 JIunelinble HEPABEHCTBA, JIMHEITHOE MPOTPAaMMUPOBAHUE
10 AHaTUTUYECKHE METOIBI pacu€Ta yriia MeX1y IPSIMbIMH B 1
MHOTOTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacy€Ta yriia MeXy MIOCKOCTSMHU B 1
MHOTOTPaHHUKAX
12 dopMyia pacCTOSTHUS OT TOYKU JI0 MJIOCKOCTH B KOOPJUHATAX
13 Haxosxnenne paccTostHUI OT TOYKH J0 TJIOCKOCTH B Ky0Oe
14 Haxoxnenne pacctosiHui OT TOUKHU 0 TIIOCKOCTH B 1
MPaBUJILHON MUPAMHJIE
15 KontponbHas pabota "AHanuTudeckas reomeTpus" 1
16 CeueHust MHOTOTPAHHUKOB: CTAHIAPTHBIE MHOTOTPAHHUKHI




17

CeueHus MHOT'OT'PpaHHUKOB: MCTO CJICI0OB

Ceuenus MHOI'OI'paHHUKOB: CTAHAAPTHBIC ITIJIOCKOCTH,

18 nepeceyeHus MPSMbIX U MIIOCKOCTEN

19 [TapannenbHbie IPSIMbIEC U TUIOCKOCTH: MapaJuIeIbHbIC
CCUCHHS

20 [TapannensHbie MPSAMBIC U TUIOCKOCTH: PACUET OTHOIICHUN

21 [TapannenbHble NPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIINMUCS TIPSIMBIMU
[leprieHAUKYIIPHBIE IPSIMBIE U TUIOCKOCTHU: CTaHIAAPTHEIC

22 Tapbl MEPICHINKYISIPHBIX TUIOCKOCTEH U MPSMBIX,
CUMMETPHUU MHOTOTPAHHUKOB

93 [leprnieHIuKyNSIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MEePIIEeHINKYIIIpax

24 [lepnieH UK yNSpHBIE IPSIMBIE U TUIOCKOCTH: BHIYHCIICHUS
JUIMH B MHOTOTPaHHHUKAX

o5 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JTsI
TJI0IA 1N, COOOpaKEeHUSI TTOT00MS

26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs
101 1N, COOOPaKEHUSI TIOT00MS

97 [ToBTOpEHME: IO MHOTOYTOJIEHUKOB, (DOPMYIIBI [T
Ioaaen, cooopaxeHust moa00us

08 [Tnomaay ceveHnit MHOTOTPaHHUKOB: TUTOIIAIN
MOBEPXHOCTEHN, pa3pe3aHns Ha 4acTH, COOOpakeHUs M0100Us

29 [Tnomaau ceyeHnt MHOTOTPAHHHUKOB: TTIOIIATN
MOBEPXHOCTEH, pa3pe3aHns Ha 4acTH, COOOpakeHUs M0100Us

30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31 O065BEM Tenma. O0BeM IPSIMOYTOJILHOTO MapajliesenuIe/1a

32 3anaun 00 yaBoeHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TpUCEKIIUN

yria




CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C 00bEMOM

33 IIPSIMOYTOJIBHOTO NIapaJulesIenuneia

34 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BBIYUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO Napajuieienune1a

35 O0BEM npsAMOI TPU3MBI

36 CrepeoMeTpHuuecKre 3aJaui, CBSI3aHHbIE C BBIYUCIEHUEM
00BEMOB MPSAMON TPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI

38 Brruncnenne 00bEMOB TeIT ¢ IOMOIIBIO ONPEICIEHHOTO
uHTerpana. O6bEM HaKJIOHHON IPU3MBbI

39 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO ONPeAeIEHHOTO
unTerpana. O6bEM MUpaMu/IbI

40 ®opmyna 00béma nupamuibl. OTHOIIEHUE 00HEMOB MTUPAMHU/T
C 00LIMM yTJIOM

41 ®opmyna 00béMa nupamuibl. OTHOIIEHUE 00BEMOB TUPAMMU/T
C 00IIKM yTJIOM

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
HAKJIOHHOH MPU3MBI

43 CrepeoMeTpuuecKkre 3a1au, CBI3aHHbIE ¢ 00bEMaMu
MU PAMHU/TBI

44 [Tpuknagueie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM TTUPAMHU/TBI

46 [Ipumenenne 00bEMOB. BoluriciieHue paccTosHUS 10
MIJIOCKOCTH

47 Kontponbnas padora "O0bEM MHOTOrpaHHHKA"

48 [unuuapudeckas TOBEPXHOCTh, 00pa3yrolue
WIAHIPUYECKON TTOBEPXHOCTH

49 Hunmuuap. [psamoit kpyroso# munuHAp. [Tnomans




MOBCPXHOCTHU HUJIMHAPA

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM

50
noBepxHoctu. Konyc

51 Ceuenue KOHYyca IIOCKOCTHIO, MApaJUIEIbHOMN MIIOCKOCTH
OCHOBAHUS

59 VYceu€nneplii konyc. M300paxenne KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Tnomaas 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHYca

54 [Inouianp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYyca

55 CrepeoMeTpuuecKre 3aJa41 Ha 10Ka3aTeNbCTBO U
BBIUUCIICHUE, TOCTPOCHUEM CEUCHHI IMWINHAPA, KOHYCa

56 CrepeoMeTpuyeckre 3aJjaui Ha JOKa3aTelIbCTBO U
BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN IIMINH]IPA, KOHYyCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C UIUHIPOM

58 [IpuknanHelie 3a1a4M, CBSI3aHHBIC C IHIIMHIPOM

59 Cdepa u map

60 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl IIoCKOCThI0. Bua u n3o0paxeHue mapa

61 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n n3o6paxenue mapa

62 VYpaeaenwue chepsl. [Ltomans chepsl u e€ gacte

63 Cummerpus cheps! 1 mapa
CrepeoMeTpryecKre 3aJa9u Ha JOKa3aTeIbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHBIE CO cPepoit U IapoM, MOCTPOCHUEM
HX CEYEHUM MIOCKOCTHIO
CrepeoMeTpHuyecKre 3ajaui Ha 10Ka3aTebCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIE CO CPepoii U IapoM, TOCTPOSCHUEM

HUX CEYECHUH IIOCKOCTEIO




66 [Tpuknaanble 3a1a4u, CBsI3aHHbIE cO cepoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH, BHIYUCICHUS B 1
OKPY>XKHOCTH, CTaHJapTHBIEC TO100US
68 Paznuunbie koMOMHAIMY TET BpAIIEHUs] © MHOTOTPaHHUKOB 1
69 3amauu o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1
70 3anaun 1o Teme "Tena U MOBEPXHOCTH BpaleHUs" 1
71 KontponbHas padota "Tena v moBepXHOCTH BpamieHUs " 1
12 006bem umuHapa. Teopema 06 00bEME MPSAMOTO MUJIUHIIPA 1
73 Brruncnenne 00bEMOB TEIT ¢ IOMOIIIBIO ONPEICIEHHOTO 1
unrerpasa. O6bpEM KOHyCca
74 [Tnomaau 60KOBOM M MOTHON MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHUeCKUe 3a]]a9d, CBI3aHHBIE C BEIYHCICHUEM 1
00BEMOB IUITUHIPA, KOHYCA
76 [Tpuknanueie 3anaun o Teme "OOBEMBI U MIIOMIAAN 1
MoBepXHOCTEN Ten"
O06BEM mapa u maposoro cekropa. Teopema 00 00bEMe
77 mapa. [Inomans cheprl. CTepeomeTpudeckue 3a1a4m, 1
CBSI3aHHBIE C BHIYUCIICHHEM 00bEMOB I11apa, IapOBOTO
CerMeHTa M IIapOBOT0 CEKTOpa
[Ipuknagueie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIC C
78 00BbEMOM 11apa U miomazbio cepsl. COOTHOMIEHUS MEXTY 1
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00bEMaMU MOJTOOHBIX TEJ
[TonoOHebIe Tena B mpocTtpancTBe. 3mMenenne o6béMa rnpu
79 nogo6uu. CTepeoMeTpuIecKue 3aa4n, CBsI3aHHbBIE C 1
BBIYMCIICHHEM 00BEMOB TEJ U TUIOIIAICH TOBEPXHOCTEN
80 KonTponbnas pabota "[1nomaau moBepXHOCTH U 00BEMBI 1
KpyribixX Ten"
81 JBmxenust npoctpancTBa. OtoOpakenus. J[BrkeHus u 1
paBeHCTBO (puryp. OOmIre cBOWCTBa ABMKCHUN
82 Buapl arxeHni: mapaieabHbIN IEPEHOC, IIEHTPATbHAS 1




CUMMETpHUS, 3epKAIbHASL CAMMETPHSL, [IOBOPOT BOKPYT IPSAMOU

83 [IpeobpazoBanus nomoous. [Ipsmas u chepa Ditnepa
84 I'eomeTprueckue 3a1aun Ha MPUMEHEHHUE JBIKEHUS
85 Kontposbnas padota "BekTopsl B mpocTpancTse"
O6o6matomee moBropenue 11 moHATHI U METOIOB Kypca
86 reomerpun 10—11 kiaccoB, cuctemMaru3anus 3HAaHUM:
"[TapajienbHOCTh NPSMBIX M TUIOCKOCTEN B MpOCTpaHcTBe"
O6o6matomee mopropenue 11 mMOHATHI U METOIOB Kypca
87 reomerpun 10—-11 kaccoB, cucremMaru3anus 3HAaHUM:
"BexTops! B mpocTpaHcTae"
O6o6mmatomiee mopropenue 11 NoHATHH U METOAOB Kypca
88 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"BexTops! B mpocTpaHcTae"
O6o06maromiee nosTopeHue 11 MoHATUI U METOJIOB Kypca
89 reomerpun 10—11 kiaccoB, cuctemaruzaius 3HaHui: "O0beM
MHOIOrpaHHHUKa"
O6o0maroiiee moBTopeHue 11 moHATHIT 1 METOZIOB Kypca
90 reomerpun 10—11 kiaccoB, cuctemaruzaius 3HaHui: "O0beM
MHOIOrpaHHHUKa"
O6o0maroiiee moBTopeHue 11 MOHSATHIT 1 METOJIOB Kypca
91 reomerpun 10—11 knaccos, cucremMarnsanus 3HaHUM:
"[Tmomraay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"
O6o06maromiee nosTopeHue 11 moHATUI 1 METOZOB Kypca
92 reomerpun 10—11 kaccoB, cucremMaTu3anus 3HAHUM:
"[Tmomraay MOBEPXHOCTU U OOBEMBI KPYTIIBIX TEN"
93 HToroBast KOHTpOJIbHASA paboTa
94 HroroBasi koHTpoIbHAs paboTa
95 [ToBTOpeHmEe, 06001IeHNE U cUCTEMAaTH3allvsl 3HAHUN
96 HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B

Pa3BUTHUHU COBPEMEHHBIX HHKCHCPHBIX U KOMIIBIOTECPHBIX




97

98

TEXHOJIOTUN

Hcropus pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX NH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



