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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBnsieTcss ogHUM 3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KakK O0O€cleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TMPEAMETOB
ryMaHUTapHOTO IuKia. [IocKoIbKy Joruueckoe MbIUIeHHe, (OpMUPYEMOe TTPU
M3YYCHUU  OOYyYaroIIMMHUCSA  TOHSATHUHHBIX  OCHOB  T'€OMETPHH,  IPHU
JI0Ka3aTeNbCTBE TEOPEM H MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUH MPU
peIIeHNU TEOMETPUUYECKUX 3aa4, YMEHHE BBIIBUTATh M OMPOBEPraTh TUIOTE3bI
HETIOCPECTBEHHO MCIIONB3YIOTCS MPU PEIIeHUH 33Jad €CTECTBEHHO-HAayYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpaMmbl yueOHoro Kkypca «l'eomerpus» Ha
yrIyOJIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
O0yJaromMxcss MpU H3YYCHUH TEOMETPUHU, KaK COCTaBISIONICH TpeaIMEeTHON
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obecreueHue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHX T€OMETPUUYECKUX 3HAHUU |
ACUCTBHUN, CHEeNU(UIHBIX TEOMETPUH, M HEOOXOIUMBIX [UJIsl YCIIEITHOTO
npodeccHoHaIbHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIIOJIb30BAHHEM
MaTeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T€OMETPUH Ha YrIIyOJEHHOM YPOBHE,
pPaCIMPSIONIMMY ¥ YCHIIMBAIOIMIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuIpeHre IpeACcTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOM KYJIBTYPHI
1 popMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3U I'€OMETPUH C OKPYKAIOIINM MUPOM;

GopMHpOBaHUE TpEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTYpax Kak o
B)KHEHIINX MaTeMaTHYECKUX MOJEIISX, TO3BOJISIONIUX OIMUCHIBATh U M3Y4aTh
pasHble SIBIICHUS OKPYXAIOIIEr0 MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHue  yYMEHHUS ~ BIaJeTh  OCHOBHBIMHU  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS TOKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapTHbIE CIIOCOOBI pEIICHUs 3a/1aY;

(¢opMupoBaHHE yMEHHUS paclo3HaBaThb Ha YEpTEkax, MOJCISIX MU B
peaJlbHOM MHpPE MHOTOTpAaHHUKA M Tella BpallleHus, KOHCTPYHUPOBATh
reOMEeTPUYECKUE MOJIEIH;

dopmupoBanue NOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTU4YEeCKUX Teopuil, (OpMUpPOBAHHWE TOHUMAHUS POJHU
aKCMOMATHKH TIPH MPOBEICHUH PACCYKICHUM;



dbopMupoBaHuEe yMEHUs BIAJETh METOJaMU JJOKA3aTEIbCTB U aIrOPUTMOB
pelieHns, yMEHUsI UX MPUMEHSTh, MPOBOAUTH J10Ka3aTeNIbHbIC PACCYKJICHUS B
XOJIe pEILICHUs] CTEPEOMETPUYECKUX 3aJady W 3a7a4 C M[PaAKTHUYECKUM
cojepkanueMm,  (GopMupoBaHHME ~ TPEACTaBICHUS O  HEOOXOIUMOCTH
JI0OKa3aTeIbCTB TMPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPXKIACHUW U POJIU
aKCOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CITOCOOHOCTEH oOydJaromuxcs, IT03HABATEIIbHOM aKTUBHOCTH,
UCCJIEOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEPECa K U3YUYCHHIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSl PAaClO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HCHHBIX CHUTYyallUAX U TIPH
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTECH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pealbHBIX CHUTYyalluid, WCCIEAOBAHUS
MIOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «[ eomerpus»
B 10-11 xmaccax spusaworcs: «lIpsmMble M TUIOCKOCTHU B MPOCTPAHCTBE,
«MHororpanaukun», «Tema BpameHusi», «BekTopbl W KOOpPAMHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh OMNEPHPOBATH
HOHSTUSIMUY», PEJICBAHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COEPKATEIBHBIM JIMHUAM Y4eOHOT0 Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUW pachpenenseTcss HE TOJbKO IO
colepKaTelbHbIM JUHUSM, HO ©W 1o Tomam oOydenus. CoaepkaHue
o0pa3oBaHusA, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yiabTaTaM OCBOCHUSA
denepanbHO pabouell MPOrpaMMBbl, PACIpPEACIEHHBIM MO ToAaM OOyYeHHS,
CTPYKTypHUPOBAaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOydYaromuecs: o0pamaiich HEOJHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TIE€OMETPUYECKUMHU TMOHATHSIMU U
HaBbIKAMHU TIOCJIEIOBATEIbHO U IOCTYNATENIbHO, C COOJIIOECHUEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OOMIYI0O CHUCTEMY
T€OMETPUYECKUX TPEICTABICHUN OOyUYaIOMIMXCS, pacIIupsisi U yrayonsis e€,
o0pa3yst IPOYHBIE MHOXXECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycinoBus it auddepeHnmanud  0OydeHHs, TMOCTPOCHUS
WHJMBUAYaJbHBIX O00pa30BaTENbHBIX MPOrpamMM, OOECHEUUTh YriayOJEHHOE
M3YyUY€HHUE T€OMETPUU KaK COCTaBIISIIONIEH yuyeOHOro mpeamera «MaTeMaTukay;



IIOATOTOBHUTD o6yqa10m1/1xc;1 K HOPpOAOJDKCHHUIO HU3YUYCHHUSA MATCMATHKU C

yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wu3yuyenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IMIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeIIMBaroIIMecss MpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP THPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieibHble TPSMbIE B MPOCTPAHCTBE, MAPAIUICIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTpAIBbHOE
npoeKTUpoBaHue, u3oOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapaiedbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMM, YroJd MEXAYy NPSMbIMU B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TuIockocTel. [lpocteiimme mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD OPSIMOM U MJIOCKOCTH: NEPIEHANKYIISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKylssp W HAaKJIOHHBIE: PACCTOSHUE OT TOYKHA JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 TIUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHaUKYIApPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY IMPSMOMN U IUIOCKOCTBIO, JBYTPaHHBIN
yIoJI, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPaHHbBIE
yribl. CBOMCTBA IUIOCKMX YIJI0B MHOTOrpaHHoro yria. CBOWCTBa MIIOCKUX H
JBYI'PaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapsl MHOTOrpaHHHMKOB, pa3BEpTKAa MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs TPU3MBI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npsAMOYTroJIbHBIM NapajyIeienune] U €ro CBOMCTBa.
Kparwaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema Diinepa.
[IpoctpancTBennas teopema Iludaropa. [lupamupa: n-yrojbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[IpaBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacraBieHne O NpaBUIBHBIX MHOTOIPAHHHUKAaX: OKTadIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IIONIalb OCHOBAaHUN, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSMON TPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenunea, CUMMETpUs MPABUIIBHBIX IPU3M, CUMMETPUS IPABUIIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIC BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHUCTBUA C BEKTOpPaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMILUTIAHApHOCTU TPEX BekTOopoB. IIpaBuino mnapamtenenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsmMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHoe IpOU3BEICHHE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MOBepxXHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammuoe pacmonoxkeHue
chepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHus Ha riockoctu. Pa3BépTka munmuHapa u koHyca. CummeTrpusi chepsl i
mapa.

O0bém. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIFHOTO Tapayuieenunena u ciaeAcTBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOM MpU3Mbl, LWIMHIApA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
1apOBOT'O CEIrMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHas OKojo IwiuHapa. llepeceuenue cdepbl m mapa c
miockocThio. Kacanue mapa u cepsl mnockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOMCAHHOW B MHOTOIPAHHMK WU TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonoousix uryp. IIpeobpazoBanue nmomodus, romoreTusi. Pernenue 3anau Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI TIOCTPOEHHUS] CEYEHWiIl: METOJ CJEeIOB, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BektopHoe
YMHOKE€HUE BEKTOpOB. CBOICTBa BEKTOPHOrO YMHOXKEHHs. lIpsimoyronbHas
cUCTEMa KoOpAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTY.
OO6mue cBoiicTBa JNBMXKEHWW. BHIbl NIBWKCHUH: NapaJlieJbHBIH IEPEeHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3ITUYHBIX CTPYKTYP, SIBJICHHM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MICHTHYHOCTH, YBOKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUIMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE
K JIOCTI)KCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHnH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJspHas (Ppu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ NMPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELICHUHU MIPAKTUYECKUX 3a]]a4 MaTEeMaTHUECKOM HAMpPaBI€HHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM NIl peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAKTHKW, TMOHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIISATH MPOEKTHYIO U HCCIIEOBATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC W OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTH TPUMEPbl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUA,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUs, MCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATh Tpaduuecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH U LEISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BbIPaKaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOemMbl, pelraeMor 3ajJadyd, BHICKA3bIBaTh MJIEH, HAIEJIEHHbIE HAa MOMCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUsA, MPOEKTa, CAMOCTOSATEIbHO BbIOMpaTh (hopMaT BBICTYILICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HUMEIOUIUXCS PECypcoB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, HX PpE3yJbTaTOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAMJIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTE;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJIEH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJga B OOWMH  MOPOAYKT MO  KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPECOMETPUHU TIPH
pEIICHNH 3a7a49 U MPOBEICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPEOMETPUHN M CJICJICTBUS M3 HUX TIPH PEIICHUN
reOMETPUYECKUX 3a]1aY;

KJIaCcCU(UIIMPOBATH B3AMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
NPOCTPAHCTBE: MEXJY MPSAMBIMH B MPOCTPAHCTBE, MEXKIY MPAMON U
TUTOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPDAHHHUKOB (TIpH3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAaHHUKHM, BBIOMpass OCHOBaHUA A
KJIaccuuKaImy;

CBOOOJTHO OMEpPUPOBATH TMOHSATHSMHU, CBA3aHHBIMH C CEUYECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IIEHTpajJbHOE W OPTOTOHAIBHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOMHATH H300paXKEHUS
¢buryp Ha IJI0CKOCTH;

CTPOUTh  CEYEHHMsS] MHOTOTPAHHUKOB  pa3MYHBIMH  METOJaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpH3Ma,
MUPaMH/Ia), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEpUPOBaTh MOHATUSMH: CHMMETPHUS B TPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONHS T JICHCTBUS HAJl BEKTOPaMU;

pemarth 3a7add Ha JI0Ka3aTeNbCTBO MATEeMAaTHYECKUX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYNH, MIPUMEHSISI H3BECTHBIE METOIbI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHMKAalHOHHBIE CHUCTEMBI IIPU PEUICHUH CTEPEOMETPUUYECKHUX
3a/1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHPOBATH HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh [OJYyYEHHbIC 3HAaHMS HAa NPaKTUKE: CpaBHUBAThb U
AQHAJM3HUPOBATH PEAJIbHBIE CUTYAllu, NPUMEHATh U3YUYEHHbBIE MOHITHUS
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTh4ecku CHOpMYIHPOBAHHON
npo0JieMbl, MOJIETMPOBATh PEalibHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHM M TeopeM, ammapara aireOpbl, pemniarhb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XXICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeICTaBlIeHUs] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C LMJIUHIPUUYECKOH,
KOHUYECKON U CcheprudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTy4YEHHUS;

ONEepUpOBaTh TMOHSTHSIMH, CBSI3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpamieHus (IHIMHIAP, KOHyC, chepa W 1map) u
OOBSICHATD CITOCOOBI MMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE C(hEephl U MIIOCKOCTH;
BBIYUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX TeJl C MPUMEHEHUEM (HOpPMYTT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSIMU
TET BpAaIlIEHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAss B MHOTOTPAHHUK
VI TEJIO BPAIECHUS;

BBIUUCTISATH COOTHONIICHHS MEXIy TUIOMIQJsIMU TIOBEPXHOCTEH W
00BEMaMHM ITOJJOOHBIX TEJT;



n3o00paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaX, MNPE/ICTABICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiarb TeOMETPUYECKME 3aJayd Ha BBIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TIJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOIO
METOo/a TIPH PEIICHUH;

CBOOOJIHO OINEPUPOBAThH TOHATHSAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB MW TEJ BpalleHUs IMpu
napajjieIbHOM TEpPeHOCe, LEeHTPAIbHOM CHUMMETPUH, 3epKaJbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TE€JI BpAIICHUS: CEUYEHUS
IIMHIpa (mapajuielibHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUs KOHyca
(mapanenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
mapa;

UCIIOJI30BATh METOIbl MOCTPOCHHSI CEUEHMI: METOJ CIEI0B, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHUE (DAKTHI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTh 3aJa4yd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

NPUMEHATh MpOorpaMMHbIE CpeacTBa U JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMBI TpPU PEIICHUH CTEPEOMETPUUYECKHUX
3a/1ay;

OPUMEHATh  TOJYYEHHbIE 3HAHMUS HAa  NPAKTUKE: CpPaBHUBAT,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MareMaTu4ecku CcGOpMYJIHPOBAHHOW  MpoOJieMbl, MOJEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TMOHATUM U TEOPEM,
amnmapaTta anreOpbl, peliarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJTUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepneHIUKyYIAPHOCTD MPSAMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHs 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrporsmoie | TpakTmseckie (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3allus 3HaHUM
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24
5 [Tmomaan moBepXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapalJICIIbHBIX IPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PAKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECA IIIIOCKOCTH,
InepeCCKarIMECA IpsaMas U MIOCKOCTb,
MOJIYIIPOCTPAaHCTBO

MHOrorpaHHHKH, U300paKECHHE IPOCTEHIIINX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paskeHne MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT yepe3 ux péopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHye MoCTPOECHHBIX
CEUEHUH pa3HbIMU LIBETAMU

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepeceveHus moTydeHHBIX
TIocKocTel. PackpammBaHue mocTpoeHHbBIX
CCUCHHI Pa3HBIMU IIBETAMHU

12

N3obpaxenne ceueHunit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moTydeHHbBIX
II0CKOCTel. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o0paxkenue ceueHuit nupaMupl, Kyda u
IIPU3MBI, KOTOpBIE IIPOXOJIAT Uepe3 ux peopa.
N306pakeHue nepeceyeHus MoTy4yeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX




CEUYEHU pa3HbIMU LIBETAMH

14

Merton cneoB Ul HOCTPOSHUS CEUEHUI

15

Mertox cieoB Uit OCTPOCHUS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUSA

20

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 111aroB
IIOCTPOCHHUS

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIHMOHANBHBIX OTpe3kax. [Tonobue
TPEYTrOJIbHUKOB




22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus
TJITAHUMETPUU U CTEPEOMETPUHU

23

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpelIUBaIOINecs MpsSMBbIE.
[Ipu3HaKy CKpemMBArOIIMXCS MPSAMBIX.
[TapamiensHbIe TPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOW MPSIMOM, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHun
MapayuieNbHbIX TPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsMbIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[MapannensHoe nmpoekTrpoBanue. OCHOBHBIC
CBOWCTBA MapaJUICTBLHOTO MPOCKTUPOBAHHUSL.
N3o00paxkenue pazHbIX GUryp B
napauieIbHOM MPOSKIIUH

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

33)13‘{1/[ Ha J0Ka3aTCJIbCTBO U UCCIICIOBAHUC,




CBSI3aHHbIE C PACIIOJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE

30

[TonATHA: napaIeNbHOCTD NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajiebHOCTHIO MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenne cedeHus, MPOXOSIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOro APYrou npsimoit. Pacuér
OTHOILIEHUN

33

[TapannensHas MpoeKusi, MPUMEHEHUE IS
MMOCTPOCHHUS CEUCHUN KyOa H
napasienenumnena. CBoncTBa
napajuiesienuIea ¥ Ipu3Mbl

34

[TapannensHble wockocTy. [Ipu3Haku
MapauiebHOCTH JBYX IIOCKOCTEH

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAIJICIKAITYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
apaJllICJIbHOCTH MIPAMBIX IIEPCCCUCHUA TTPpU




NEPCCCUCHUH ABYX MapalJICJIbHBIX
IIJIOCKOCTEMN TPEThEn

37

CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O MePECEeUEHUH NPAMOii C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ludaropa na
TUTOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenunea

41

Boruncnenue aamH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

42

[TepieHAMKYASAPHOCTH MPSIMOM U TIIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

43

[lepnieHTUKYIAPHOCTD NMPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

45

IInockocTtu n NEPNCHANUKYJIAPHBIC UM




MIpsAMBIC B MHOTOTpaHHHUKAaX

[InockocTy M NEpIEeHANKYISPHBIE UM

46 MpsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukynsp u HakinoHHas. [locTpoenue
MEPIIEHANKYIISpA U3 TOUKH Ha MPSIMYIO

48 [Iepnenaukyisip n HakinoHHas. [locTpoenue
MEPIICHANKYIISPA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHasi)

o1 VYroa Mexy CKpelMBaOIUMHUCS PSIMBbIMU

59 ITouck nepneHAnKyYISApHBIX IPAMBIX C
MIOMOIIIBIO NEPIIEHANKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

54 MIPABUIILHON MUPAMU[IBI C TOMOIIIBIO
OPTOrOHAJIBHOM MIPOEKIUH
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 MPABUILHON MUPAMU/IBI C TOMOIIIBIO
OPTOrOHAJILHOM MPOEKIUH
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 wiockoctu. [Inmockoctu cummerpuii B
MHOTOI'paHHHKaX

57 [Ipu3HaK nepneHauKyIspHOCTH MPSIMOUN U

IJIOCKOCTH KaK CJICACTBUC CUMMCETPHUU




58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI ONyCTHTH NEPIIEHANKYIISPHIL:
CUMMETpHUs, CABUT TOYKH I10 NapaJIEIbHOU
psAMOH

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSTHUM

62

KonTponsnas pabota "B3aumHoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHUE: Yroa Me Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/ILIGCKI/Ie MCTOABI BEIYUCIICHHUA yIla
MCXKAY NPSAMBIMU B MHOT'OT'PAHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX
YTJIOB JABYTPaHHOTO yrja

67

[lepnenaukynsipubie m1ockocTH. CBOMCTBA
B3aMMHO NEPHEHANKYISIPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepneHMKyIIpHOCTH MIJI0OCKOCTEN;




TeopeMa O MPsIMOM MepeceueHus IByX
IIJIOCKOCTEN MEPIIEHAUKYISPHBIX TPETHEN
IIJI0CKOCTH

69

[IpsimoyronbHbIN Napauienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuiesIenune1a

70

Teopema 0 AuaroHanu NPAMOYroabHOTO
napajuiesIenuIes1a v ciIeICTBUE U3 Hee

71

CrepeomeTpuyecKre U TPUKIIAIHbIE 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM PaACIOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

72

[ToBTOpEHME: CKpeLUBaIOUIUECS MPSMBIE,
napajJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINUXCS MPSAMBIX, PACCTOSIHHIE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosaue ot TOUkH J0 IIIIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C ITIOMOIIbBIO
HepHeH,Z[I/IKYHHpHOﬁ IIJIOCKOCTHU

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yIJIa




DneMeHTHI chepUUECKO reOMEeTPHH:

" reoJIe3nYecKue JIMHUU Ha 3emiie 1

78 KonTtposnsHast padoTa "YTiel 1 paccTosTHUS" 1

79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U 1
€ro 3JIeMeHTH!"

80 [Inpamua. Bunel nupamun. [IpaBunpHas 1
nupamuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunpHas npusma

82 [IpssMoit mapaenenunes, NpsMoyroabHbIN 1
napajuiesenumnes], Kyo

83 Brinmykiible MHOTOrpaHHukd. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TTOTYTIPABUIIHHBIC 1
MHOTOTpPaHHUKHU

85 KontponbHas padota "MHuororpanHuku" 1

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio nmapasmienenurnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1

91 PaznoxeHnue BekTopa 1o 0aszucy Tpéx 1

BCKTOPOB, HC JICKAIlIUX B OJIHOM MJIOCKOCTH




92 CkansipHO€ MPOU3BEICHUE 1
93 Bbhruniciienue yriia Mex1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aqauu ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00meHne 1 cucTeMaTru3alus 3HaHUN 1
99 O0o00mmeHne 1 cucTeMaTru3alus 3HaHAK 1
100 Wrorosas koHTposbHas paboTa 1
101 Htorosas koHTpOJIbHAS paboTa 1
102 O06001eHre 1 cucTeMaTu3alus 3HaHun 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE IPSIMOM, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
11 AHanuTHYECKHE METOBI pacuéTa yria 1




MCXKAY MJIIOCKOCTSAMH B MHOT'OI'PAaHHHUKAX

@opMmyita pacCTOSIHUSA OT TOYKH J10

12 TUIOCKOCTH B KOOPIMHATAX

13 Haxosxaenne pacCcTOSHUN OT TOYKH 710
TUIOCKOCTHU B KyOe

14 Haxosxnenne pacCTOSHUN OT TOYKH 710
TJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KonTtponpHas pabota "AHanuruueckas
reomeTpus"

16 CeyeHHsSI MHOTOT'PAHHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKH

17 CedeHunsi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHblie MpsSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapanienbHble NPsSMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM

21 [TapannenbHble MPsSMbIE U TIOCKOCTH: YTIIBI
MEXIY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieniuKynsapHbIE MPSIMBIE U TUIOCKOCTH:

29 CTaHJIapPTHbIE Mapbl MePHEHAUKYISIPHBIX
MJIOCKOCTEHN M MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

23 [lepnieHuKyNsApHBIC MIPSIMBIE U TUIOCKOCTH:




TeopeMa O TpeX NMEePIEHIUKYIIApax

24

[IepnenuKyIsipHBIE IPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

25

HOBTOpeHI/IeI I1omaan MHOFOYFOJII)HI/IKOB,
(hopMyITBI IS TUTOIAJICH, COOOpasKeHuUs
noxoous

26

HOBTOpCHI/IeI mIomaan MHOTOYTOJIbHUKOB,
(hopMyBl IS TUTOMIAJIEH, COOOpaXKEHUS
noxoous

27

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyIBI s TUTOMIAEH, COOOpaKEHUS
noxoous

28

[lnomany ceyeHnit MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

29

[lnomany ceyeHnit MHOTOrPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CB3aHHbIE C
00BEMOM MPSMOYTOJILHOTO




Imapajiiejacnuicaa

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM pSAMOY TIPU3MEI

36 CrepeoMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknanueie 3a1a4un, CBsI3aHHBIE ¢ 00BEMOM
MPSIMOM TPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénHoro uaTerpaita. O0bpém
HAaKJIOHHOHN TIPU3MBI
Boruncnenue 00bEMOB Tl ¢ TOMOUIbIO

39 onpenenéHHoro uuaTerpaiga. Oopém
MU PaMHU/IbI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB IMUPAMHU/T C OOLTUM yIIIOM

41 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM YIIIOM

42 CrepeoMeTpHuecKUe 3a/1a4i, CBSI3aHHbIE C
00BbEMaMu HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C
o0BEMamMu MHUpaMUIbL
[Tpuknanueie 3anaun o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM

TIPpHU3MBbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

45 Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI

16 [Tpumenenne 00bEMOB. Beruncienne
pPacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTpomasHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUISCKON
MTOBEPXHOCTU

49 Hunmuaap. [psmoi KpyroBoi HAIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue
KOHUYECKOU noBepxHOCTH. KoHyc

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnsriii konyc. M3o00paxeHne KOHycOB
U yCeYEHHBIX KOHYCOB

53 [Tnomaabs 60KOBOY MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTHU U MOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOECHUEM CEUECHUN LUIMHAPA, KOHyCa

56 CrepeomeTpuueckue 3a/1a4 Ha

A0Ka3aTCJIbCTBO U BBIYUCICHUC,




IMOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCA

HpI/IKJIaI[HI)Ie 3aga4u, CBA3aHHBIC C

57
MUJIMHAPOM

58 HpI/IKJIaI[HI)Ie 3aJdadyu, CBA3aHHBIC C
MUJIMHAPOM

59 Cdepa u map
[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctero. Bug n
n300paxkeHue mapa
[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanwme mapa u cdepsbl miockoctero. Bug n
n300paxkeHue mapa

62 VYpasuenue cheprl. [Tnomanp chepsl u e
yacTei

63 Cummetpus cdepsl U mapa
CrepeomeTprueckre 3a/1a41 Ha

64 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE, CBSA3aHHbIC
co cdepoil u mapom, IOCTPOCHUEM UX
CEYCHUH MIOCKOCTHIO
CrepeomeTprueckre 3a/1a91 Ha

65 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE, CBS3aHHbIC
co cdepoil u mapom, MOCTPOSHNUEM UX
CEYCHUH MIOCKOCTHIO

66 [Ipuknaanele 3aauu, CBsI3aHHbIE cO chepoit
U IapOM

67 [ToBTOpEHUE: OKPY)KHOCTD Ha IJIOCKOCTH,




BBIYUCJICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
oa00ust

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U

68 MHOTOTPaHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KonTponbhas padorta "Tena u noBepxXHOCTH
BpaieHus"

7 O6béM mumuHApa. Teopema 06 00bEMeE
MPSIMOTO ITUITUHAPA

73 Brruncienue 005EMOB TEN ¢ HOMOIIBIO
onpenenénHoro uHTerpaita. OobéM KoHyca

74 [Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH
KOHYCa

75 CrepeoMeTpUYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUIMHAPA, KOHYCA

76 [Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJIOIIa Ay MTOBEepXHOCTEN Ten"
O0bEM 1Iapa u mapoBoro cekropa. Teopema
00 00béme mapa. [lnomanp cdepsl.

77 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHUEM 00BEMOB I11apa, MapoOBOTO
CEerMeHTa U IIapOBOT0 CEKTOpa

78 [Ipuknanueie 3anaun mo Teme "OOBEMBI
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