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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero oOpa3zoBaHusl, TaKk Kak 00eCIeYuBaeT BO3MOKHOCTh U3YUEHUS TUCLUUIIIINH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUM LEMOYKH JIOTUYECKUX YTBEPKIACHUHN MPU PELIEHUU IN€OMETPUUYECKHUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIEITHOTO MPohecCHOHATBLHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacIIUPSIOUIMMH U YCUIIUBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIbTYpPHI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MMOHATUITHOTO almapara no pa3iaeiy
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE UX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMbI M HaXOIUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATH TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (POpMUpOBaHHE TOHMMAHHUS POJU AKCHOMATUKHU IPH
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  IpH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yuarouuxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MUCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHS PACIO3HABaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YyMETh OINEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. ConepkaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKpPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHUE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Yy4YECHHE T€OMETPHUH KaK COCTaBISIONIEN yueOHoro npeamera «MareMaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yuebGHOro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMbIe U MJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

OcHOBHBIE TIpaBWJIa HM300pPaKEHHUS HAa PUCYHKE IUIOCKOCTH, MapajuieNIbHBIX
npsIMBIX (OTPE3KOB), cepeuHbl oTpe3ka. CrocoObl 3ajaHusl MPSMBIX U TIOCKOCTEN
B ipocTpaHcTBe. O003HaUYCHUSI MPAMBIX U TJIOCKOCTEH.

B3anmHOe pacnosioxkeHHe MNpsSMbIX B NPOCTPAHCTBE: INEPECEKAIOLINECH,
napajuielibHble M CKpemuBaromuecss npsmbie. [loHATHSA: nepecekarommecs
IJIOCKOCTH, TIEpeceKarommecs IMpsAMas W IUIOCKOCTh;  IOJIYIIPOCTPAHCTBO.
CgoilicTBa mepeceyeHruid mpsiMbIX M TUIocKocTel. [Ipu3Haku CKpelmmBarOuuxcs
npsaMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIeIbHbIC
IpsIMBIE B POCTPAHCTBE, MAPAJUIENBHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSIMOU
U IUIOCKOCTH. Teopema O CyHIECTBOBAHMU W €AUHCTBEHHOCTH MPSIMOU
[IapaJlyICIbHON JTaHHOM NPSIMOMW, NMPOXOAALIEH Yepe3 TOYKY IIPOCTPAHCTBA U HE
JeXalned Ha JaHHOW MNpsAMoM. JleMMa O mepecedyeHMM NapaulelbHBIX MPSIMBIX
IUIOCKOCTBIO. Teopema 0 TpE€X mapauienbHBIX MpsIMBIX. Teopema o0
CKpelIMBaromuxcsad npsAMbIX. [lapamnenbHoe W LEHTPAIBHOE IMPOEKTHUPOBAHME,
nzo0paxxenue @uryp. OCHOBHBIE CBOWMCTBa NAPAIEIBHOTO MPOEKTUPOBAHUS.
N3obpaxenune Quryp B mapamiesbHON MPOEKIUU. YTJIbl C COHAIpPaBICHHBIMU
CTOPOHAMM, Yroa MeEXIy NpsMBIMA B  IPOCTPAHCTBE. YTOI  MEXAY
CKPEIMBAIOIIMMUCS NPSIMBIMU B IIPOCTPAHCTBE. 3aJadd Ha J0KA3aTEIbCTBO U
UCCIIEIOBAHNE, CBSA3aHHBIE C PACIIOJIOKEHUEM MPSAMBIX B mpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbBHOCTH INPSAMONM M IIOCKOCTH. CBOMCTBA MMAapajuIeNIbHOCTH MPSAMOU M
1ockocTy. llapamienbHble TUIOCKOCTH, CBOMCTBA MapaJUICIbHBIX INIOCKOCTEH: O
MapajyICIbHOCTH MPAMBIX NEPECCUCHUS IMPU MEPECCUCHUU [BYX IapalICIbHBIX
TUTIOCKOCTEH TPETher, 00 OTpe3Kax MmapauIeIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEKIY
NapajyIeIbHBIMU TJIOCKOCTSIMHU; O MEPECEYEHNUH MPSIMOM C ABYMs MapajlieIbHBIMU
IJIOCKOCTSIMH. [Ipu3Hakm mapamienbHOCTM JABYX IUIOCKOCTeW. Teopema o
NapajyICIbHOCTH M E€JUHCTBEHHOCTH IUJIOCKOCTH, MPOXOJSIIEH 4Yepe3 TOYKY, HE
MIPUHALICKANLYI0 JAaHHOW IUIOCKOCTHM W CIIeACTBUA W3 He€. ['eomerpuueckue
3a7la4M HAa BBIYHCICHUE M JI0KA3aTENIbCTBO, CBS3aHHBIE C MAPAIUICIBHOCTBIO
NPSIMBIX U TJIOCKOCTEH B pocTpaHcTBe. [Ipocreiinimie nmpocTpaHCTBEHHbBIE (DUTYPHI
Ha IUIOCKOCTH: TeTpa’Ap, napamienenunen. lloctpoeHne cedyeHUM NHUpamMuUIBbI,
Ky0a U IPU3MBbI, KOTOPBIE TIPOXOJIAT Yepe3 ux pédpa, mo TpéM ToukaM Ha pedpax,
MIPOXOJSIIETO0 4Yepe3 JAaHHYIO NPSAMYIO Ha 4YEepTee U MapaJUICNIbHOTO JIpYrou



IPSIMO, C TTOMOIIBIO TApAJIIEIBHOM M OPTOrOHANIBHOM Tpoekiuu. M300paxenue
[IEPECEUYECHNUs MTOIYYEHHBIX IUIOCKOCTEN. MeTos ciie1oB AJId ITOCTPOCHUS CEUEHUMN.
CozlaHne BBIHOCHBIX 4YEpTEXKEW M 3aluCh IIAroB IOCTpoeHus. Pacuersl B
CEUCHMSAX Ha BBIHOCHBIX YepTexkax. Pacuér OTHOLIEHUN.

IleprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE NIPSMbIE B

IIPOCTPAHCTBE, NPSMbIE MapajulesibHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPIECHAUKYJIAPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O MPsIMOH,
NEPIEHAUKYIISPHON IIIIOCKOCTH. [IMOCKOCTH U NepreHAUKYIISAPHBIE UM IIPSMBIE B
MHOrorpaHHukax. OpToroHaJibHOE NMPOEKTUpoBaHUE. [IoMCK mepneHANKYISIPHBIX
IPSMBIX C IIOMOIIBIO IEPHEHAMKYISIPHBIX IUIOCKOCTEN. Ileprnienaukyisp u
HakoHHas. [locTpoeHue nepneHauKynspa U3 TOUYKMA Ha NpsAMyro. PacctosiHue oT
TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPAMOU A0 TUIOCKOCTH, PACCTOSIHHE MEKIY
CKPEUIMBAIOIIMMHUCS TPSMBIMUA B TPOCTBIX CUTYyalMsX, MPOeKuus (GUrypol Ha
IJIOCKOCTh. BBIYMCIIEHHE PACCTOSHUN MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMU C
IIOMOILIBIO MEPIEHIUKYJISIPHON IUIOCKOCTU. [lapa mapajuienbHBIX IIIOCKOCTEN Ha
CKpEIIUBAIOIINUXCA MNpAMBIX. [lepneHAuKyIsspHOCT  IUIOCKOCTEM: MPU3HAK
NEPNEHIMKYISIPHOCTH JABYX IIOCKOCTeN. CBOWMCTBA B3aMMHO IEPIIECHINKYISIPHBIX
miockocred.  Teopema 0  NpsIMOM  mepecedyeHuss  ABYX  IUIOCKOCTEU
NEPIEHAUKYISAPHBIX TPETHEU IUIOCKOCTU. Teopema O TpEX MNEPHEHIUKYIIApax
(mpsimast 1 oOpaTtHasi).
Yriabl B IPOCTPAHCTBE: YrOJl MEXIAY NMPAMOM M INIOCKOCTBIO, ABYTPAHHBIA YIOJ,
JUHEWHBIA YTOJN JBYTPAHHOTO yryia. TpEXrpaHHBIM W MHOTOTPAaHHBIE YTJIBI,
HEPABEHCTBA JUISI TPEXTPaHHBIX YIJIOB. CBOMCTBA IIOCKUX YIJIOB MHOTOI'PAHHOTO
yriaa. CBOMCTBA IUIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. Teopemsl
KOCMHYCOB U CHHYCOB [UIsl TPEXTPAHHOTO yria. OJIEMEHThl c@epuuecKon
TEOMETPUH: Fe0Je3nUeCKue TUHUN Ha 3emiie. CTepeoMEeTpUYECKUE U NIPUKIATHBIE
341441, CBSI3AHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM NPSIMBIX U INIOCKOCTH.

MHororpaHHuKHu

MHororpaHHuKy, W300paX€HUE MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOBEKTOB.

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, npsMasl 1 HaKJIOHHasl IpU3Mbl, OOKOBAasi M MOJHAs OBEPXHOCTh MPU3MBI,
ceoiictBa. [IpaBwibHas npusma. [lapamnenenunen, npsMon napaselaenunen,
IPSIMOYTOJIBHBIN Tapajiiesienune Kyo, 3MepeHusi, CBOMCTBa. Brruncnenue aivH
OTpPe3KOB B KyOe M MpsMOYTOJbHOM Mapajuienenunene. Teopema o auaroHaiu
IPSAMOYTOJIBHOTO MapaJllesenuIena u cueacrsue u3 He€. Kparwanmme myty Ha
IIOBEPXHOCTM MHOTOIpaHHUKA. Bpllykinble MHOrorpaHHuku. IIpaBuibHbBIE WU
NOJIyIIpaBWIbHbIE MHOTOrpaHHUKH. Teopema Ditnepa. IIpocTpancTBeHHas TeopeMa
[Mugaropa. Ilupamumpa: nN-yrojapHas mnupamMyjaa, TMpaBWiIbHas U yceu€HHas



nupamuabl. CBoiicTBa peéOep M OOKOBBIX TpaHEW MPaBUIHLHOW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: IpaBUJIbHAS IIpU3Ma U NpPAaBWIbHAs NUPAMHUJA,
npaBWwiIbHAsE  TPEyrojbHas TUpamMuAa U OpaBWIBHBIM  TeTpa’ap, Kyo.
IIpencraBieHre O TMpaBWIBHBIX MHOIOTPAHHMKAX: OKTadap, MAOAEKAdAp U
UKOCa’3Ip.

Boluucnenue 51eMEHTOB MHOTOTPAHHHKOB: péOpa, JUaroHaiv, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH TMPSIMON IPHU3MBI,
IIOIIaJb OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH IMPaBUIBHON MHUPaAMUIBI,
TeopeMa O IUIOIaaM yCEeYEHHOM mnupaMmuabl. ['eomeTrpruueckue MeETObI
BBIUMCIICHUS yIJIa MEXY IIPSIMBbIMU B MHOTOTPAHHUKAX.

CummeTpuss B IPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTU. [Imockoctu
CUMMETPUA B  MHOIOIPAHHUKAX. OJIEMEHTbl CUMMETPUU  IPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOIOTPAaHHUKE; CUMMETPUS
napajuielienunesa, CUMMETPUsS MNPABUIbHBIX IPU3M, CHMMETPHUS IPAaBUIBHON
nupamuabl. Pacu€r paccTosHM OT TOYKH A0 TIOCKOCTH. CrnocoObl ONMyCTHUTH
NEPNEHIMKYJISPbl: CHMMETPUS, CABUT TOUYKHU IO NapajuiesibHOW npsMon. CaBur no
HelapajuleIbHOU IIPSAMOM.

BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[elCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHHSI BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOPA HA YHCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. TeopemMa O pas3loKEHUH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BeKTOpaM. PasiioxeHue BeKTopa no 0azucy TpE€X BEKTOpPOB, HE
JeXammx B OAHOM Iwiockoctu IIpsmoyrosbpHas cucrteMa KOOpPAMHAT B
npoctpaHcTBe. Koopaunatsel BekTopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YToJ MexIy Bekropamu. CKalspHOE MpPOU3BEICHUE
BEKTOpOB. [Ipocreiive 3agaum ¢ BEKTOpamu.

IloBTOpEeHME IUIAHUMETPHH

Teopema o0 mnpomopuHOHATBHBIX OTpe3kax. [logoOue TpeyroJbHUKOB.
Teopema MeHnenas. Yroa Mexay NpsSMbIMU Ha INIOCKOCTH, TEOPEMA KOCUHYCOB,
Teopema [ludaropa Ha T1IOCKOCTH. TPUTOHOMETPHUS  MPSMOYTOJIBLHOTO
TPEYrOJIbHUKA, TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE.

Hcropus pa3BUTHSA IITIAHUMETPUU U CTEPEOMETPUH.



11 KIIACC

AHAJTUTHYECKAs TeOMeTPUA

[ToBTOpEHME: ypaBHEHHE NPSIMOM, IPOXOASIIEN YEPE3 ABE TOUKHU.
YpaBHEHUE IIIIOCKOCTH, HOPMaJlb, YPABHEHHUE IIJIOCKOCTH B OTPE3KaX.
JInHelHbIE HEPABEHCTBA, JUHEUHOE IPOIPAMMHUPOBAHUE.
AHanuTHYeCKME METOJpl pacdy€ra yria MeEXAy NpSAMBIMA M IUIOCKOCTSMH B
MHOTOrpaHHuKax. Popmysa paccTOsSHUSA OT TOYKH J0 INIOCKOCTH B KOOPJAUHATAX.

HaxoxeHue paccTossHUM OT TOYKU /0 IUIOCKOCTHM B KyOe M IpaBUIIbLHOM
MpaMHU/IE.

IToBTOpEeHME, 00001IEHHE U CHCTEMATU3 AU 3HAHUH

CedeHnss MHOTOTPAaHHMKOB: CTaHAAPTHBIE MHOI'OTPAHHHUKH, METOJ CIEIOB,
METOJi BHYTPEHHEIO IIPOCKTHMPOBAHMSA, METOJ IEPEHOCA CEKYyIIEeW IIJIOCKOCTH,
CTaHAAPTHBIE INIOCKOCTH, MIEPECEUEHUS IPSAMBIX U IIJIOCKOCTEM.
[lapannensHple mNpsAMBIE W IUIOCKOCTH: NApPAJUICIbHBIE CEYEHUS, pacdeT
OTHOULIEHUH, YIJIbI MEX1Y CKPEIIMBAIOIIUMHUCS NPSIMBIMU.
IlepnenauKyIIsspHbIE IpsIMbIE " IUIOCKOCTH: CTaH/JAapTHBIE napbl
NEPHEHAUKYISPHBIX IUJIOCKOCTEH U MPSAMBIX, CHMMETPUU MHOTOTPAHHUKOB,
TEeopeMa O TPEX MEPIECHIUKYJISApaxX, BBIYUCICHUS JJIMH B MHOTOI'PaHHHKAX.
[loBTOpeHue: ImIoUaAd  MHOTOYTOJBHUKOB, (QOpMyJbl Juid  IUIOLIAJEH,
cooOpakeHus T0100usl.

[Inomanyu cedyeHnii MHOTOIPAHHUKOB: IUTOLIAAN MOBEPXHOCTEW, pa3pe3aHus
Ha YacCTH, COOOpaXeHUsl o 100usl.

Pemenne 3amay mo Tteme "IloBTOpeHHE: MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHHUKOB"
O0bEéM MHOTOrpaHHHMKA

O6péM. OOBEM Tema. OcHoOBHbIE CBOiicTBa 00BEMOB Tenl. OO0bEM
OpsIMOYTOJIBHOTO — Mapajjienenunena. lTeopema 00 00bEME NPSIMOYTOJbHOTO
napajijiesienuneaa u cieacTBus u3 He€. 3aaun 00 yABOCHUHU Ky0Oa, 0 KBaJparype
Ky0a; O TPUCEKLIUH yTJIa.

CrepeomeTpuyeckue 3a7adu, CBSI3aHHBIE C OOBEMOM MPSIMOYTOJIBLHOTO
napajijieNenuIe1a.

[lpuknagHsle  3aAaud,  CBA3aHHbIE  C  BBIUMCIEHUEM  00bEMA
IPSAMOYTOJIBHOIO MMAPAIIIEIETIUIIE1A.

OO0BEM NpsAMOI IPU3MBI.

CrepeoMeTpruecKue 3aJauu, CBSI3aHHBIE C BBIUUCICHHUEM OOBEMOB MPSMOM
npu3Msl. [Ipukiiagaeie 3aaa4u, CBI3aHHbIE C 00BEMOM MPSAMOI MPU3MBI.
Boluucnenne 00bEMOB Tell ¢ MOMOIIBIO ONpeAenéHHoro uHrerpana. O0bEm
HAKJIOHHOW MPU3MBbI, TUPAMHUJIBI.

dopmyna o0béMa mupamuabl. OTHOIIEHHE OOBEMOB MHUPAMHJ C OOITUM
YTJIOM.



CrepeoMeTpruyecKHe 3aJadd, CBs3aHHbIE C OO0BEMaMM HAKIOHHOM
MPU3MBI, TUPAMHU/IBI.

[Tpuknannueie 3amaun mo teme «OOBEMBI TeNM», CBSI3aHHBIE ¢ O0BEMOM
HAKJIOHHOW MPU3MbI, MTUPAMUJIBI.

[Tpumenenue o0bEMOB. Brurciienne paccTosIHUS A0 TIOCKOCTH

TeJia BpaleHust

[loHATHS: UMAMHAPUYECKAs IOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, OOpasyrolue mnoBepxHocTe. Tema BpalieHwus:
WINHAP, KOHYC, YyCEU€HHBIM KoHyc, cdepa, map. I[Ipuknaanele 3amauu,
CBSI3aHHBIE C LIMJIMHAPOM, KOHYCOM, cepoil U 1mapoM, MOCTPOECHUEM UX CEUCHUU
MJIOCKOCThI0. YpaBHeHue chepbl. BzanmHoe pacrionoxeHue cepsl U MIOCKOCTH,
KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHune Ten BpalleHUs Ha IJIOCKOCTH.
PazBépTtka nununapa u konyca. Cummetpusi cepsl U mapa.

KomOunarmuu Ten BpalieHuss 1 MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IWJIUHIpP, ONHCaHHAs oOKoJIo uuiuHapa. Ilepeceuenue cdepsl W 1mIapa ¢
miockocThio. Kacanue mapa u chepbl miockocThio. [loHsTHE MHOrOrpaHHuUKa,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallEHUS.

[Inomaar MOBEPXHOCTH IUJIMHJpA, KOHYCa, MIomaas chepsl u e€ yacTte.
[TonoOue B mpocTpaHCTReE.

[TocTpoeHue cedeHuil Ten BpalllCHUS: CEUCHUS IWIMHApPA (TapauieIbHO U
NEPNEHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapajUulebHbIE OCHOBAaHUIO U
IPOXOSIIUE 4Yepe3 BEPIIMHY), CEUCHUsS IIapa, METOAbl MOCTPOCHHS CEUCHUM:
METOJ CIEI0OB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ] MEPEHOCA CEKYIIEeH
miockoctu. CTepeoMeTpUUeCcKUe U MPUKIIATHBIE 3aJa4d Ha J0Ka3aTeIbCTBO U
BBIYUCJICHUE, TOCTPOCHUEM CEUEHUW LWIMHJIPA, KOHYCa, CBA3aHHbIE cO chepoit u
1apoM, MOCTPOCHUEM UX CEYEHUU MITOCKOCTBIO.

3agaun no teme "Tena v MOBEPXHOCTHU BpalleHUS .

[ToBTOpEHUE: OKPYKHOCTh HA IUIOCKOCTH, BBIYMCIEHUS B OKPYKHOCTH,
CTaHJApPTHBIC TI0I00HSI.

I1omaau NOBEpXHOCTH U 00BEMBI KPYIJIBIX TeJl
O6béM nunuHapa. Teopema 06 00BEME IPSIMOTO IIMIIHH]IPA.

[Tnomaan GOKOBOM M MOJTHON MOBEPXHOCTH ITUIUMHIPA.

Briuncnenne o0bEMOB Te ¢ MOMOIIBIO onpenenéHHoro uHTerpaina. OonEmM
KOHYcCa.

[Tnomaan 6GOKOBOM M MOJTHOM MTOBEPXHOCTH KOHYCA.

CrepeoMeTpuyeckue 3aJayd, CBsI3aHHBIE C BBIYHCICHHUEM OO0BEMOB
HUJIUHpA, KOHYCA.

[Tpuknagusie 3agaun mo Teme «OO0BEMBI M TUIOMIAAM TOBEPXHOCTEH Tel.
O06BEM 1Iapa, MIAPOBOTO CErMEHTa W IIApOBOTO cekTtopa. Teopema o0 oOBéME
mapa. [nomans chepsr.



CrepeoMeTpuyeckue 3aadyu, CBA3aHHBIE C BBIYHMCICHHEM OOBEMOB IIapa,
I1apOBOT'0 CErMEHTA, IIIAPOBOT'0 CEKTOPA.

[Tpuknanneie 3agauu 1o TemMe «OOBEMBI TE€N», CBSI3aHHBIE C 00bEMOM I1apa 1
TJI0IAIbIO CPepHl.

CooTHOIIEHUST MEXIYy IUIOMIAAIMH TOBEPXHOCTEH U 00BbEMaMM TOJIOOHBIX
TeJ.

[IpeoOpazoBanue momoOusi, romoteTusi. [lomoOHBIE Tena B MPOCTPAHCTBE.
N3menenne o0béma mnpu momobun. OTHOmieHHWE OO0BEMOB,  IUIONIA/EH
MOBEPXHOCTEH MOTOOHBIX PUryp.

CrepeoMeTpuyeckie 3ajlaud, CBA3aHHBIE C BBIYUCICHUEM OOBEMOB TEl H
IJIONIAZIEd MOBEpXHOCTEW. PemeHne 3agay HA IJIOCKOCTH € MCIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOJIOB

BekTOpbl U KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu Haa BekTopamu. BekTopHoe
YMHOXX€HUE BEKTOpOB. (CBOWCTBA BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cucreMa KoopauHat B mpoctpanctBe. Koopaunartel Bektopa. Paznoxkenue Bektopa
no OGasucy. KoopaumHATHO-BEKTOPHBIH METOJl TPHU PEHICHUH TeOMETPUUYECKHUX
3a/1a4.

JIBHKeHUsI B IPOCTPAHCTBE

JBuxenus mpoctpancTBa. OtoOpakeHus. JIBuKEHUS U PaBEHCTBO (uUTyp.
OO6mme cBoiicTBa JBIWKCHWH. Buapl JBWKEHUN: TapauieIbHBIM IEPEHOC,
LHEHTpaJIbHasl CHUMMETpPUS, 3€pKaJibHasi CUMMETpHUS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanusa noxoodus. [Ipsimas u chepa Ditnepa. ['eomeTpruueckue 3a1aun Ha
PUMEHEHUE IBUKECHUS.

Hcrtopus pa3BuTUsl CTEPEOMETPUN KaK HAYKHU U €€ POJIb B PaA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOTO  OOIecTBa,  MPEJICTAaBICHUE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIKEHUH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEeNbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM Pas3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasuuHBIM  cepaM  TPOPECCHOHATBLHOM  JIEATEIIbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ TPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caM0OOpa30BaHUI0 Ha TMPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelibl, 0CO3HaHUE MI00ATBHOTO XapaKTepa SKOJOTUYECKHUX MPOOIEeM, OpUECHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOM KyJIbTypOM KakK CpEeJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBaHMS 1J1s1 0000ILIEHNS U CPAaBHEHHSI, KDUTEPUHU ITPOBOJIMMOI0 aHAJIN34;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHSIX, MpEJJiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ACPUIUTHI MH(OPMAIUK, TaHHBIX, HEOOXOAUMBIX /Jisi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(MOPMAIMIO, MPEACTaBIATh €€ B pPa3sNIWYHBIX (Popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJibHbIEe YUeOHbIe 1elicTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT !

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpeIBUAECTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a]lauH,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHIKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOJUTh OLIHUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThl, pacrpeacisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEUCTBUS C JPYTMMH YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJHO OIEpUPOBATh OCHOBHBIMU IOHATHUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (TIpHU3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIISITH  IUIONIAJM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OIEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1ay;

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUTrypax, MPEACTABICHHYIO Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
poOJieMbl, MOJEIUPOBATh PEAJIbHBIE CHUTYyallMM Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu GyHIaMEHTA PA3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:



CcBOOOJIHO ONEPUPOBATHh TMOHSATHUSMH, CBS3aHHBIMU C IHJIMHIAPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHIATUSMHU, CBSI3aHHBIMU C T€JIaMU BPAIICHUS: [WIMHAPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TEJI BpallCHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMHU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpalllCHMUS;

BBIYHCIISATh COOTHOILLIEHUS MEXY TUIOLAAsIMU MOBEPXHOCTEW U 00bEMaMuU
I10JTIOOHBIX TEJI;

n300pakaTh M3ydaemble (UTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAIICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUYMCIICHUE YIJIOB MEXAY IPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHSIMH, CBSI3aHHBIMA C JBHKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITIOJHATh HM300paK€HHUS MHOTOTPAHHUKOB M TeJ BpaILEHUS TIpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 000U,
CTPOUThH CEYEHHs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LWJINHIpA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW 1 HESIBHOH (hopme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHBICE  3HAaHWA  HA  TPAKTUKE.  CPaBHUBATb,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIOJIb30BAHUEM TEOMETPUUYECKUX TIOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3ieioB U TeM daekTpoHHbIe (LM (pPOBbHIE)
Kontpoabnsie | IIpakTnyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
bu6mmoreka [JOK
L Brezetiite b cTepeomeTpitio 23 2 https://resh.edu.ru/subject/17/10/
5 B3anMHOe pacnonoxeHue NpsiMbIX B 5 bubnnoreka LIOK
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
3 [TapaninenbHOCTh NPSMBIX U INIOCKOCTEN B 8 bub6muoreka [IOK
MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
[lepneHAMKYIAPHOCTD IPSIMBIX U bubnnoreka [HOK
4 N 25 2 .
IJIOCKOCTEN B TPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
bubmuoreka IIOK
> YTl 1 pAcCTOHIS 16 : https://resh.edu.ru/subject/17/10/
bub6nunoreka [JOK
M 7 1
6 HOTOTpaHHHI https://resh.edu.ru/subject/17/10/
bu6mmoreka [JOK
! BeKTopE! B MpocTparctse 12 https://resh.edu.ru/subject/17/10/
3 [ToBTOpeHme, 0600MIeHUE U 5 5 Bub6nunoreka IJOK
cucTeMaTu3alus 3HaHUH https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[MPOI'PAMME
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Koaun4yecTBo 4yacoB

daekTpoHHbIe (LM pPOBbHIE)

Ne i/ Konrpoiasbnsie | IIpakTnyeckue
MPOrpaMMblI Bceero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
bu6nmoreka [JOK
1 AHAIUTHYECKs! [COMETPH 15 . https://resh.edu.ru/subject/17/11/
5 [ToBTOpenwue, 0600IICHNE U 15 1 Bbubnunoreka [JOK
cucTeMaTu3anus 3HaHu| https://resh.edu.ru/subject/17/11/
N bubmuoreka [JOK
3 OGbém MHOrOrpanHuKa 17 1 https://resh.edu.ru/subject/17/11/
bubmmoreka IJOK
4 Tena Bpatieris 24 . https://resh.edu.ru/subject/17/11/
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1 Bbub6nunoreka [JOK
KPYIJIBIX TN https://resh.edu.ru/subject/17/11/
bu6mmoreka [JOK
6 JBHOKCHHUS S . https://resh.edu.ru/subject/17/11/
7 [ToBTOpenwue, 0600IIeHNE U 17 5 Bbubnunoreka IJOK
cucTeMaTu3alus 3HaHui https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I10
I 102 8 0

[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KosaunyectBo yacos
Ne Hara DeKTpOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesbHbIE pecypchl
padoThI padoTbI
OcHoBHbIE MpaBUiia H300paKEHUs
1 Ha PUCYHKE IJIOCKOCTH, 1 02.09 bubnnoreka LIOK
MapajIeIbHbIX IPSIMBIX ' https://resh.edu.ru/subject/17/10/
(OTpe3KoB), cepeIMHbI OTpe3Ka
OCHOBHBIE OHATHS 05.09
CTEpEOMETPHUU: TOUKA, psAMas,
IIJIOCKOCTb, IPOCTPAHCTBO.
2 OcHoBHbIE MpaBUiia H300paKEHUs 1 bubamorexa LIOK
P P hitps://resh.edu.ru/subject/17/10/
Ha PUCYHKE IJIOCKOCTH,
NapajuieIbHbIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
ITonsaTHA: epecekaromuecs 06.09
3 IUIOCKOCTH, MEPECEKAIOIINECS 1 bubnnoreka [HOK
psiMasi U IJI0CKOCTb; https://resh.edu.ru/subject/17/10/
IIOJIYIIPOCTPAHCTBO
ITonsaTuA: nepecekaromuecs 09.09
4 IUIOCKOCTH, MEPECEKAIOLINECS 1 bubnnoreka [HOK
IpsiMasi U IJI0CKOCTb; https://resh.edu.ru/subject/17/10/
MIOJIyIIPOCTPAHCTBO
MHororpasnHuKH, H300pakeHne 12.09
. bu6mmoreka [JOK
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

¢buryp, HECYIIECTBYIOIUX

https://resh.edu.ru/subject/17/10/
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00BEKTOB

MHororpaHHUKH, H300paxKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX
00BbEKTOB. Buibl MHOIOIpaHHHUKOB,
pa3BEpTKAa MHOIOIpaHHHUKA

13.09

Bubnunoreka IJOK
https://resh.edu.ru/subject/17/10/

CraproBasi KOHTpOJIbHAsA paboTa

16.09

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

ITousTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U IEPBBIC
CIEICTBUS U3 HUX

19.09

Bbub6nunoreka [JOK
https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUH U TICPBBIE
cienctBus u3 HUX. CriocoObl
3aJlaHus IPSAMBIX U TUIOCKOCTEN B
npoctpancTBe. O003HAYEHUS
HPSIMBIX U IJIOCKOCTEN

20.09

bu6nmoreka [JOK
https://resh.edu.ru/subject/17/10/

10

[Ipocreiimive mpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTHU: TETPAdP,
napamienenunen. [loctpoenne
CCUCHHI MUPaMUIbI, KyOa u
MPU3MBI, KOTOPBIE MPOXOJISAT Yepe3
ux péopa. M3obpaxenue
IEepCCCUCHUS MMOTYYCHHBIX
IUIOCKOCTEM.

23.09

bubmnoreka IHOK
https://resh.edu.ru/subject/17/10/

11

[TocTpoenue ceueHni MUpaMubl,
Ky0a 1 IpU3MBbl, KOTOpbIE
MPOXOMAT uepe3 ux péopa.
N3o0pakeHne nepecedeHus

26.09

bubmuoreka [{OK
https://resh.edu.ru/subject/17/10/
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TOJTYYCHHBIX IUTIOCKOCTEHA.

[TocTpoenue ceueHU MUpaMuIbL, 27.09
KyOa ¥ TIPU3MBbI, KOTOPBIC
12 MIPOXOJAT uepe3 ux pédpa bubmmorexa [IOK
) https://resh.edu.ru/subject/17/10/
N3o0pakenue nepecevyeHust
MOJIYYEHHBIX MIJIOCKOCTEH.
[TocTpoenue ceueHu MUpaMuIbL, 30.09
Ky0a 1 pU3MBbl, KOTOpbIE
13 IIPOXOIAT Uepe3 ux péopa bubnnorexa IIOK
p P peopa. https://resh.edu.ru/subject/17/10/
N300pakeHne nepecevyeHus
MOJTYYEHHBIX IIOCKOCTEM.
14 Merton ciaeaoB AJisi HOCTPOCHUS 03.10 bubmuoreka [JOK
cedeHuit ' https://resh.edu.ru/subject/17/10/
Merton cnefoB st TOCTPOSHUS
15 ceueHnii. CBOMCTBA IIepeceUEeHU I 04.10 Bubmuorexa [IOK
) up ' https://resh.edu.ru/subject/17/10/
MPSMBIX U IIOCKOCTEHN
Meron cnenoB A HOCTPOCHUS 07.10
16 ceuennii. CBoiicTBa IepeceueHnil bubmiorexa [IOK
’ vp https://resh.edu.ru/subject/17/10/
MPSIMBIX U MJIOCKOCTEH
[TocTpoenue ceueHunii B mupamu/e, 10.10
17 KyOe 1o TpéM ToukaM Ha péOpax. bub6mumoreka [IOK
Co3nanue BBIHOCHBIX YEPTEXKEN U https://resh.edu.ru/subject/17/10/
3aMuCh IIaroB MOCTPOCHUS
[TocTpoenne ceuenuii B mupaMu/Ie, 11.10
18 KyOe 1o TpéM ToukaM Ha péOpax. bu6mmoreka [IOK
Co3nanue BRIHOCHBIX YEPTEXKEH U https://resh.edu.ru/subject/17/10/
3aMuCh IIaroB MOCTPOCHUS
. 14.10 bubmuoreka [JOK
19 [TocTpoenue ceueHuii B mupaMu/ie,

https://resh.edu.ru/subject/17/10/
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KyOe 1o TpéM ToukaM Ha péOpax.
Co3nanue BBIHOCHBIX YEPTEXKEN U
3aITUCh IIAroB IMOCTPOCHUS

20

[TocTpoenue ceueHunii B mupamu/e,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3nanre BBIHOCHBIX YEPTEXKEH U
3aMuCh IIaroB MOCTPOCHUS

17.10

Bu6nunorexka [JOK
https://resh.edu.ru/subject/17/10/

21

[TocTtpoenune ceueHuni.
[TIoBTOpEHME INITAHUMETPUU:
Teopema o nponopurOHaIBHBIX
orpeskax. [Tomodue
TPEYTrOJIbHUKOB

18.10

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME IITAHUMETPUU:
Teopema Menenas. Pacuetsl B
CEYECHMAX HA BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BuTHs INIAHUMETPUN
U CTEPEOMETPUU

21.10

bubmunoreka IJOK
https://resh.edu.ru/subject/17/10/

23

Kontponbnas padora Nel mo teme
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24.10

bu6mmoreka I[JOK
https://resh.edu.ru/subject/17/10/

24

B3anMHOe pacnionoxeHne npsMbIX
B IPOCTPAHCTBE.
CxpenuBaroiuyecs npsmble.
[Ipu3Haky CKpemMBAIOIINXCS
npsMbIX. [lapamiensHble npsMbie B
MIPOCTPAHCTBE

25.10

bubnunoreka [JOK
https://resh.edu.ru/subject/17/10/

25

[TapannensHble psMbIC B
npocTtpancTBe. Teopema o
CYIIECTBOBAHUH U

07.11

bubmnoreka IJOK
https://resh.edu.ru/subject/17/10/
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€MHCTBEHHOCTH MPSIMON
MapayieIbHON JaHHOW MPSAMOM,
MIPOXOMAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIlleH Ha
JTAHHOM npsaAMoii. Jlemma o
MepeCceYeHNH MapajiebHbIX
MPpAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpEX MPSIMBIX.
Teopema o Tpéx mapaienabHbIX
npsMbeIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

08.11

bubmuoreka [{OK
https://resh.edu.ru/subject/17/10/

27

[TapannenpsHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA

MapajuieIbHOr0 MPOEKTUPOBAHMUSL.

N3o0pakenne pa3HbIX GUTyp B
napasuieIbHON MPOCKIUH

11.11

bubmmoreka IJOK
https://resh.edu.ru/subject/17/10/

28

LenTpanbHas npoekuus. Yrisl B
MPOCTPAHCTBE. YTJIBI C

COHAIpaBJIEHHBIMU CTOPOHAMHU.
VYron mexay npsMeIMU

14.11

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

29

3aga4yy Ha JOKaA3aTEILCTBO U
HCCIICAOBAHUE, CBA3AHHBIC C
PacCToNIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

15.11

bubmuoreka IJOK
https://resh.edu.ru/subject/17/10/

30

[TonsiTHst: MapajeIbHOCTD
MIPSIMOM U TUIOCKOCTH B
npoctpaHcTse. [Ipu3nak
NapaJuIeIbHOCTU IPSIMOU U
miockocT. CBolicTBa

18.11

bu6nmoreka [JOK
https://resh.edu.ru/subject/17/10/
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napalsiCJIbHOCTU HpHMOﬁ )41
IIJIOCKOCTH

31

[TapannensHOCTH IPAMON U
IJIOCKOCTH B IIPOCTPAHCTBE.
I'eomeTpuueckue 3a1aun Ha
BBIUMCJICHHUE U JOKa3aTeIbCTBO,
CBSI3aHHBIE C MAaPAJIEITbHOCTHIO
NPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

21.11

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

32

[Toctpoenue ceuenus,
MIPOXOISIIEr0 Yepe3 TaHHYIO
MPSIMYIO HA YEpPTEKE U
MapajuieIbHOr O APYroM npsiMoil.
Pacuér otHOMIECHUI

22.11

bubnunoreka [JOK
https://resh.edu.ru/subject/17/10/

33

[TapannensHas npoekuus,
MNPUMCHCHUC IJId IMMOCTPOCHUA

CeueHMi Ky0Oa 1 mapasuienenumesa.

CaoiicTBa napajuienenuneaa u
MIPU3MBI

25.11

bu6mumoreka [JOK
https://resh.edu.ru/subject/17/10/

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapajuienbHOCTH JBYX
MJIOCKOCTEN

28.11

bu6nunoreka [JOK
https://resh.edu.ru/subject/17/10/

35

[TapanyenbHble MIOCKOCTH.
Teopema o0 mapaJsIeTIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIALIEH Uepe3 TOUKY, HE
MPUHAJICKALLYIO TaHHOU
IUIOCKOCTH U CJIEACTBUA U3 HEE

29.11

bubmmoreka IJOK
https://resh.edu.ru/subject/17/10/

36

CaoiicTBa napamienbHbIX

02.12

bubmnoreka IJOK
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IIJIOCKOCTEW: O apaljIeIbHOCTH
IPSIMBIX IIEPECEUEHUS IIPH
MIEPECEUYCHNH JIBYX NapaJICIbHBIX
IIJIOCKOCTEH TpeTben

https://resh.edu.ru/subject/17/10/

CaolicTBa napamienbHbIX 05.12
IJIOCKOCTEH: 00 oTpe3kax
MapajuIebHbIX IPSIMBbIX,
37 3aKITIOUEHHBIX MEXKTY Bubmuorexa [IOK .
https://resh.edu.ru/subject/17/10/
NapajuieIbHbIMHU TUIOCKOCTSMH; O
IIEPECEUECHNUH NPSMON C ABYMS
NapajIeIbHBIMU MIJIOCKOCTSIMU
38 [ToBTOpenue: Teopema [Tudaropa 06.12 bubnnoreka LIOK
Ha IUIOCKOCTH https://resh.edu.ru/subject/17/10/
39 [loBTOpEHME: TPUTOHOMETPHUS 09.12 bu6mumoreka [IOK
MPSMOYTOJIBHOTO TPEYT OJIbHUKA https://resh.edu.ru/subject/17/10/
40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO 12.12 bubnunoreka [HOK
napajienenuena https://resh.edu.ru/subject/17/10/
Brruucnenue niamH OTpE3KOB B 13.12
41 KyOe 1 psIMOYT OJIbHOM bubmorexa [JOK .
https://resh.edu.ru/subject/17/10/
napajuiejenumneae
[lepnieH IUKYIAPHOCTD IPAMOM U 16.12
42 mwiockoctu. [Ipu3nak bubnnoreka [HOK
MEPIICHANKYIISIPHOCTH IPSIMOU U https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH
43 Kontponbnas pabora 3a 1 19.12 bu6mmoreka [IOK
MOIyroaue https://resh.edu.ru/subject/17/10/
44 Teopema o cyriecTBOBaHUU U 20.12 bub6muoreka IIOK

€IMHCTBEHHOCTH MPSAMOM,

https://resh.edu.ru/subject/17/10/
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MIPOXOAALLEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIICHANKYISIPHOMN K IITIOCKOCTH

45 [I;mockocTH U epreH INKYIspHBIE 23.12 bubnnoreka LIOK
UM [PSIMBbIE B MHOI'OT'paHHUKAX https://resh.edu.ru/subject/17/10/
46 [InockocTy U epneHAUKYISIpHbIE 26.12 bubanoreka LIOK
UM IIpsIMBIE B MHOI'OT'paHHUKAX https://resh.edu.ru/subject/17/10/
[leprieHIUKYIISAp U HAKIIOHHAS. 27.12
47 ITocTpoenue neprneHaUKyIIsIpa 13 bubmorexa HOK
P P P hitps://resh.edu.ru/subject/17/10/
TOYKU Ha TPSIMYIO
[TepnenauKynsip ¥ HaKJIOHHAS. 09.01
48 ITocTpoenue nepneHauKyIsIpa U3 bubnnorexa [IOK
P P P https://resh.edu.ru/subject/17/10/
TOYKU Ha MPIMYIO
49 Teopema o TpEx meprneHIuKyIsIpax 10.01 bubnunoreka [HOK
(npsiMast u oOpaTHas) https://resh.edu.ru/subject/17/10/
Teopema o Tpéx meprneHIuKysIpax 13.01 bubmuoreka [JOK
50 .
(mpsimast 1 oOpaTHast) https://resh.edu.ru/subject/17/10/
51 Yron Mexay CKpenMBarOIUMHUCS 16.01 bubmuoreka [JOK
MIPSIMBIMU https://resh.edu.ru/subject/17/10/
OpToroHajibHOE POEKTUPOBAHUE. 17.01
59 [Tonck nepneHAUKYISIPHBIX bubnmnoreka [HOK
MPSAMBIX C TOMOIIBIO https://resh.edu.ru/subject/17/10/
MEPIIEHANKYIISPHBIX TUIOCKOCTEH
53 OpTOroHATBHOE MPOSKTHPOBAHNE 2001 bubmmorexa LOK
P P P https://resh.edu.ru/subject/17/10/
[TocTpoenue ceuenuit kyoa, 23.01
. bubnuoreka [JOK
o4 MIPU3MBI, TPABUIIBHOW MMUPAMHUJIBI C

IIOMOLLBIO OPTOrOHAJIBHOU

https://resh.edu.ru/subject/17/10/
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MIPOEKLUU

55

[TocTpoenue ceuenuii kyoa,

IIPpU3MBI, HpaBI/IJIBHOﬁ ImupamMu bl C

ITOMOILBIO OPTOTOHAIBHOU
MIPOEKLUU

24.01

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

56

CumMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuii B
MHOTOTpaHHHKaX

27.01

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

30.01

bu6nmoreka [JOK
https://resh.edu.ru/subject/17/10/

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
DneMEeHTbl CHMMETPUU
MIPaBUJIBHBIX MHOTOTPAHHHUKOB.
Pacu€rt paccTostHuii OT TOUKHU 710
IUIOCKOCTH

31.01

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

59

[TpaBunbHBIE MHOTOTPAHHUKH.
CummeTpust B IpaBUILHOM
MHOTOrpaHHuke. Pacuér
pacCTOSAHUI OT TOYKH A0
IIJIOCKOCTH

03.02

bu6nmoreka [JOK
https://resh.edu.ru/subject/17/10/

60

[IpaBuibHBIE MHOTOIPAaHHUKHU.
CumMMeTpus apajijiesienunena,
CUMMETpPHS IPABWIBHBIX IIPU3M,
CUMMETPHS IPABUIIBHOU
nupamuabl. CrocoObl OMyCTUTh
NIEPIECHIUKYIISAPBL: CHMMETPHS,
CABUTI TOYKH I10 MapajuIeIbHON

06.02

Bub6nunoreka [JOK
https://resh.edu.ru/subject/17/10/
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psIMOI

Paccrostnue ot Touku 10 07.02
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
61 JI0 TITTOCKOCTH, MPOEKIHS (PUTYPBI bubmuoreka [JOK
Ha IJI0CKOCTh. COBUT II0 https://resh.edu.ru/subject/17/10/
HenapaJJIeJIbHON MPSAMOH,
W3MEHEHUE PACCTOSHUN
Kontponbnas padora Ne2 o reme
62 "B3aumHoOe pacroyiokeHue 10.02 bu6mmoreka [IOK
NPSIMBIX U IJIOCKOCTEN B https://resh.edu.ru/subject/17/10/
rpocTpaHcTee"
[ToBTOpEHME: yrom MexIy 13.02
MPSIMBIMU Ha TUIOCKOCTH,
63 TPUTOHOMETPHUS B TPOU3BOJIBHOM buomiorexa LIOK .
https://resh.edu.ru/subject/17/10/
TPEYroJIbHUKE, TEOpEMaA
KOCHUHYCOB
IToBTOpenue: yrom Mexay 14.02
CKPEIIMBAIOIIUMHUCS TPSIMBIMU B
64 MPOCTPAHCTBE. YTOI MEXKIY bubnnoreka [HOK
NPSAMON U MIIOCKOCTBIO, https://resh.edu.ru/subject/17/10/
JBYTPAHHBIN yrojl, JMHEHHBIA YT Ol
JBYTPAHHOIO yrija.
I'eoMeTpuueckue MeTO bl 17.02
65 BBIYUCIICHUS YIJIa MEXKY bubmmorexa LOK .
https://resh.edu.ru/subject/17/10/
MPSIMBIMU B MHOT OI'paHHHKAX
ByrpaHHbIil yroj. CBOWCTBO 20.02
66 fmﬁgme erz](F)B JBYTPaHHOI'O bubmiorexa LIOK .
https://resh.edu.ru/subject/17/10/
yria
67 [TepnieH UK yISIpHBIE TUTOCKOCTH. 21.02 bubmoreka [JOK
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CaoiicTBa B3aMHO
MEePIEeHIUKYIISPHBIX MIOCKOCTEN

https://resh.edu.ru/subject/17/10/

[Ipu3Hak nepneHaANKYIIPHOCTH 24.02
IIJIOCKOCTEN; TEOpEMA O NMPAMON
68 MepecedeHusl IBYX MIO0CKOCTEM butmmorexa LIOK .
N https://resh.edu.ru/subject/17/10/
NEePIEHIUKYISIPHBIX TPEThEU
TUTOCKOCTH
[IpssmMoyTronbHBIN 27.02
69 napajuieNienunes; Kyo; n3MepeHus, Bbubnunoreka IJOK
CBOMICTBA IIPSIMOYT'OJIBHOT'O https://resh.edu.ru/subject/17/10/
rnapajuienenuiena
Teopema o nuaroHayu 28.02
70 MIPSIMOYT OJIBHOT'O bubmuoreka [JOK
napajuleJIenuIesa u CIeICTBUE U3 https://resh.edu.ru/subject/17/10/
HEE
CrepeoMeTprieCKUe 1
71 MPUKJIaJHBIC 337]a4H, CBSI3aHHbBIC 03.03 bu6mmoreka [JOK
CO B3aMMHBIM pPacCIOI0KEHUEM https://resh.edu.ru/subject/17/10/
MPSIMBIX U INIOCKOCTH
IToBTOpEHME: CKPEIIMBAOIINECS 06.03
7 MIpsIMBIE, MTAPaJUIEIbHbBIE bubnuoreka IIOK
IUIOCKOCTH B CTaHJIAPTHBIX https://resh.edu.ru/subject/17/10/
MHOT'OI'PAaHHHUKAX
[Tapa napayienbHbIX IUIOCKOCTEN 07.03
Ha CKPEUIUBAIOIINXCS MPSAMBIX,
73 paCCTI())SIHI/Ie MEXTY ’ bubmmorexa LIOK .
https://resh.edu.ru/subject/17/10/
CKPEIIMBAIOIIUMHUCS TPSIMbIMU B
MPOCTBIX CUTYaIUsAX
74 PaccrosgHue oT TOYKHU 10 10.03 bu6mmoreka [JOK
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IJIOCKOCTH, PACCTOSIHUE OT MPSAMOit
110 TiockocTu. Kparyaiiimme nytu
Ha MOBCPXHOCTH MHOI'OI'paHHUKaA

https://resh.edu.ru/subject/17/10/

75

Brruucnenue paccTossHUN MEXIy
CKPELIMBAIOIIUMHUCS IPAMBIMU C
IIOMOLIBIO TIEPIEHANKYIIIPHON
IIJIOCKOCTH

13.03

Bu6nunorexka [JOK
https://resh.edu.ru/subject/17/10/

76

TpéxrpaHHbIli 1 MHOTOI'PaHHBIE
yTJIbl, HEPAaBEHCTBA IS
TPEXTPaHHBIX YIJIO0B.
IIpocTpaHcTBEHHAs TeOpeMa
[Mugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

14.03

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/

77

CBolicTBa INIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO YIJIA.
DneMeHTHI chepruecKoi
TEOMETPUHU: T€OE3NUECKUE JINHNUN
Ha 3emiie

17.03

Bbub6nunoreka [JOK
https://resh.edu.ru/subject/17/10/

78

KonTtponbnas padora Ne3 mo Teme
"Yrasl u paccrosaus"

20.03

bubmuoreka [{OK
https://resh.edu.ru/subject/17/10/

79

[Tmomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITIOBEPXHOCTH IIPSIMOU
IIPU3MBI, IJIOIIA(b OCHOBAHUH,
TeopeMa 0 OOKOBOI ITOBEPXHOCTH
npsiMoit mpu3Mel. [liomans
OOKOBOH MOBEPXHOCTH U
ITOBEPXHOCTH ITPaBUIIBHOMN
MIAPAaMU/JIBL, TEOPEMA O TUIOLIAAN
YCEUEHHON NUPaMUBL.

21.03

bu6nunoreka [JOK
https://resh.edu.ru/subject/17/10/
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[Mupamupa. Buasl nupamun: n-
yroJibHasi IMpaMK/Ia, MPaBUIbHAS

, . bu6mumoreka [IOK

80 I/I"yCGIIGHHaSI nI/IpaMHﬂm.v CsoiicTBa 24.03 https://resh.e d]u_.[ru Jsubiect/17/10/
pE€dep 1 GOKOBBIX IpaHe
MPaBUJIBHON TUPaMUJBI.

[Ipu3ma: n-yronbHas npusma,

81 IpsiMasi ¥ HaKJIOHHAs! IPU3MBI, 04.04 bubmumoreka IIOK
OOKOBast U TIOJIHAsI TIOBEPXHOCTh https://resh.edu.ru/subject/17/10/
npusMmsl. [IpaBunpHas npuzma
IIpsimoli mapannenenune, 07.04

82 n}fﬂMoyronEHHﬁ napajuleIenuIesn, bubmiorexa OK .

https://resh.edu.ru/subject/17/10/
KyO
Brinykiibie MHOTOTpaHHHUKH. 10.04
Teopema Oitnepa. [IpaBuibHbIE U
MOJIyIIPaBUJIbHBIE MHOTOTPAHHUKH.

83 [IpaBuiibHas npusma u bubanoreka LHOK
NpaBUJIbHAs TUPaAMUIA, https://resh.edu.ru/subject/17/10/
MpaBUJIbHAS TPEYTOJIbHAS
NMpamMuia U NpaBUIbHbINA
TeTpa’ip, Kyo
Brinykiible MHOTOTpaHHHUKH. 11.04
Teopema Ditnepa. [IpaBunbHbIC U

84 MIOJIYIIPaBUJIbHBIE MHOTOTPAHHUKH. bubmumoreka IIOK
[Ipencrasnenue o MpaBUIBHBIX https://resh.edu.ru/subject/17/10/
MHOT'OIPAaHHUKAX: OKTa’p,

JOJEKa’Ap U UKOCASP

85 Kontponbnas padora Ne4 o reme 14.04 bubmmoreka IIOK
"MHuororpanHuKku" https://resh.edu.ru/subject/17/10/

86 [ToHsiTHSA: BEKTOP B MPOCTPAHCTBE, 17.04 bubnuoreka [IOK
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HYJIEBOM BEKTOP, IJIMHA
HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE
U IIPOTUBOIIOI0KHO
HaIlpaBJICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB

https://resh.edu.ru/subject/17/10/

JIeficTBHSI C BEKTOpPAMHU: CIIOKEHHUE 18.04

87 Y BBIYUTaHUE BEKTOPOB, CyMMa bubmmorexa LIOK .

https://resh.edu.ru/subject/17/10/

HECKOJIBKMX BEKTOPOB
JleficTBHS C BEKTOPAaMHU: CIIOKEHHUE 21.04

88 Y BbIUMTAaHUE BEKTOPOB, CyMMa butanorexa LIOK .

https://resh.edu.ru/subject/17/10/

HECKOJIBKHX BEKTOPOB
JIeficTBHsI C BEKTOPAMH: CIIOKEHUE 24.04

89 Y BBIYUTAHUE BEKTOPOB, CyMMa Bub6nunoreka [JOK
HECKOJIbKUX BEKTOpOB. [IpaBuiio https://resh.edu.ru/subject/17/10/
napajuiesenunesa
CBoiicTBa CIIOKEHHUST BEKTOPOB. 25.04

90 YMHOXEHUE BEKTOpa Ha YUCIIO. bubnmoreka [IOK
CBoiicTBa YMHOKEHMSI BEKTOpa Ha https://resh.edu.ru/subject/17/10/
YHCIIO
[TonsiTHE KOMITTTAaHAPHBIE BEKTOPHI. 28.04
[Ipu3Hak KOMIITIaHAPHOCTU TPEX
BEKTOpOB. TeopeMa 0 pa3noxeHuu

01 BEKTOpa MO TpEM bubnnoreka LHOK
HEKOMILJIAHAPHBIM BEKTOPAM. https://resh.edu.ru/subject/17/10/
Pasnoxxenue BexkTopa mo 6asucy
TPEX BEKTOPOB, HE JISKAIUX B
OJTHOM TUIOCKOCTH

92 CkansipHO€ TTpOoM3BeIeHNE 01.05 bubnuoreka [IOK
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bu6nmoreka [JOK
02.05
%3 VIO MEKLY BEKTOPaMH ! https://resh.edu.ru/subject/17/10/
94 [IpsimoyronbHas cuctema 1 05.05 bubnnoreka LIOK
KOOpAUHAT B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
Koopaunats! Bexropa. CBs3b 07.05
95 MEXIYy KOOpAUHATAMH BEKTOPA U 1 bubmorexa LIOK
Ay KOOPA P https://resh.edu.ru/subject/17/10/
KOOpJIMHATAMHU TOUYEK
96 IIpocreiine 3agauu ¢ BEKTOpaMu 1 08.05 bubmorexa LIOK
p A p https://resh.edu.ru/subject/17/10/
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1 12.05 Bubmaorexa TOK
p A P https://resh.edu.ru/subject/17/10/
98 O0001IeHE 1 CUCTEMAaTU3ALHS 1 15.05 bu6nunoreka [JOK
3HAaHUU https://resh.edu.ru/subject/17/10/
99 O0001IeHEe 1 CHUCTEMAaTU3AIA 1 16.05 bu6mmoreka I[JOK
3HAaHUU https://resh.edu.ru/subject/17/10/
[IpomMexxyTouHast arTecTanus. 19.05
100 Hrorosoe TecTupoBaHue ¢ 1 Buémaorexa TOK
p https://resh.edu.ru/subject/17/10/
3JIEMEHTaMU PEICHHS 3a/1a4
IIpomesxyTouHas aTTecTarus. 22.05
101 I/IIT)OFOBo}e]TTeCTH OBaHUeE S 1 Bubmaorexa OK
p https://resh.edu.ru/subject/17/10/
AJIEMEHTaMU PelIeHUs 3a/1a4
102 OO06o01IeHre U CUCTEMATU3 AL 1 23.05 bubmuoreka [JOK
3HAHUH https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO HACOB I10 102

[NPOI'PAMME
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11 KIIACC

KoanuecTBo 4acoB

Ne [Mara JJIeKTPOHHbIe N (poBbIE
Tema ypoka Kontpoabubie | IlpakTtuyeckue
n/n Bcero H3y4YeHHs1 | 00pa3oBaTeJbHBIC PeCypChI
padoTsI padoTbI
IToBTOpenue Temsl " BekTopsl B
npoctpancTse. [IpsmoyronbHas
CHUCTEMa KOOpJIMHAT B
1 npocrpancTBe. KoopauHaTsl 1 bubmmorexa [IOK
pocIp i P https://resh.edu.ru/subject/17/11/
BEKTOpa Ha TUIOCKOCTU U B
npoctpancTBe". Pasnoxenue
BEKTOpa 1o 0a3ucy
IToBTOpenue temsl " Onepanun
2 Hax BekTopamu. CKanapHoe 1 bubmmorexa [OK
pani. pA https://resh.edu.ru/subject/17/11/
IIPOU3BE/IEHUE BEKTOPOB
[ToBTOpeHue Tembl "Brruncienue
J1a MKy BEKTOpaMH B
3 l}'IIFOCT aHi[zBe” K(I))O WHATHO 1 bubmiorexa LIOK
Pocip . P https://resh.edu.ru/subject/17/11/
BEKTOPHBII METOJ IIPU PELICHUH
reOMEeTPUYECKUX 3a/1a4
IToBTOpeHue Tems! "YpaBHEHUE
4 MPSIMOM, MPOXOIAIIEH uepes Be 1 bubmmorexa [IOK
P "’ POXOIH pesa https://resh.edu.ru/subject/17/11/
TOYKH
5 VYpaBHEHHUE ITIOCKOCTH, HOPMaJlb, 1 bubnmnoreka [HOK
YpaBHEHHE MJIOCKOCTH B OTPE3Kax https://resh.edu.ru/subject/17/11/
YpaBHeHUE IOCKOCTH, HOPMAaJb, bubmuoreka [JOK
6 1 .
YpaBHEHHE IIJIOCKOCTH B OTPE3Kax https://resh.edu.ru/subject/17/11/
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BeKTopHOC IIpOU3BCACHUC.

7 CBoiicTBa BEKTOPHOTO brbamorexa LIOK
P https://resh.edu.ru/subject/17/11/
YMHOXCHUS
8 Bxonnas koHTponbHas paborta brbamorexa LIOK
A R P https://resh.edu.ru/subject/17/11/
9 JIuneiiHble HEPABEHCTBA, bu6mumoreka [IOK
JIMHEITHOE MPOrpaMMHPOBAHUE https://resh.edu.ru/subject/17/11/
AHanuTHYeCKue METOIBI pacuéra
10 J1a MEXKIY IPSIMBIMH B bubmorexa [TOK
a Ay TP https://resh.edu.ru/subject/17/11/
MHOTOTPaHHHKAaX
AHanmuTUYECKHUE METObI pacuéTa
11 J1a MEXTY TUTOCKOCTSIMH B bubmorexa [JOK
T Y https://resh.edu.ru/subject/17/11/
MHOT'OTPaHHHKaX
12 dopmysia pacCTOSAHUS OT TOUKH bubanoreka LHOK
JI0 TUIOCKOCTH B KOOpIMHATaX https://resh.edu.ru/subject/17/11/
13 Haxoxenue paccTosHui oT bubanoreka [IOK
TOYKH JI0 IJIOCKOCTH B KyOe https://resh.edu.ru/subject/17/11/
Haxoxnenue paccTosHui ot
14 TOYKH 0 TJIOCKOCTH B bubmorexa [JOK
Ao T https://resh.edu.ru/subject/17/11/
MIPABWIIBHON MHpaMU/Ie
15 KonTtponbnas padora Nel mo Teme bubanoreka LHOK
"Ananutuyeckas reomeTpus” https://resh.edu.ru/subject/17/11/
16 CeueHuss MHOTOTPAaHHUKOB: bubmuoreka [JOK
CTaHIapTHBIE MHOIOIPAHHUKHU https://resh.edu.ru/subject/17/11/
17 CeueHust MHOIOIPaHHUKOB: METO/I bubnmoreka [JOK
CIIEZIOB https://resh.edu.ru/subject/17/11/
18 CeueHuss MHOIOIPaHHUKOB: bubnmnoreka [HOK

CTaHJapTHbIE

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

MHOTOI'PAaHHUKHU, CTaHAAPTHHIE
TIJIOCKOCTH, TIEPECCUCHUS TTPSIMBIX
U IIJIOCKOCTEM

[TapannenpHble IpsAMBIE U

19 IUIOCKOCTH: TTapaiiebHbIE bubmiorexa HOK
-11ap https://resh.edu.ru/subject/17/11/
ceyeHust
20 [TapannenpHble MpsMBbIE U bubnuoreka [IOK
TJTIOCKOCTH: pacuy€T OTHOIIECHHI https://resh.edu.ru/subject/17/11/
[TapannensHbIe TpSMBIE U
21 IUIOCKOCTH: YTJIBI MEXK bubmiorexa LHOK
4 y https://resh.edu.ru/subject/17/11/
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[TepnieHIUKyNIApHBIC IPSIMBIC U
IJIOCKOCTH: CTaHapTHBIC Maphbl
22 MEePIEHINKYIIPHBIX IIOCKOCTEN bubmorexa HOK
p yip https://resh.edu.ru/subject/17/11/
U TIPSIMBIX, CHMMETPUU
MHOTI'OTPAaHHHKOB
IMepnieHAUKyIAPHBIE IPSIMBIE U
23 nn(I))cxocm'};eop eMa 0}1 ex bubmorexa [OK
' P p https://resh.edu.ru/subject/17/11/
MEePICHIUKYIIIpax
[lepreHAUKYIAPHBIE IPSMBIE U
24 HJI(I))CKOCHTI/I'};LIEHCHGHE;I JINH B bubmmorexa [OK
: a https://resh.edu.ru/subject/17/11/
MHOT'OTPaHHHKaX
[ToBTOpCHME: MIOMIAIH
o5 MHOT'OYT'OJIbHUKOB, (POpPMYJIbI 115 bubnnoreka LIOK
IoIIa e, cOOOpakeHUs https://resh.edu.ru/subject/17/11/
nmogoous
26 [ToBTOpEHME: TUTONIAN bubnmnoreka [HOK

MHOTOYT OJIbHUKOB, (DOPMYJIBI JIJIsI

https://resh.edu.ru/subject/17/11/
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TIoMIa e, cOOOpakeHUs
nmogoous

[ToBTOpEHuMe: miomanu
MHOTOYT OJIbHUKOB, (DOPMYJIBI /151

bu6mmoreka I[JOK

27 .
IoMIaIeH, cOOOpakeHUs https://resh.edu.ru/subject/17/11/
nmopoous
IImomanu ceueHuit
MHOT'OI'PAaHHUKOB: TIJIOMIATN bubmmoreka IIOK

28 . .
IIOBEPXHOCTEH, pa3pe3aHus Ha https://resh.edu.ru/subject/17/11/
94acTH, COOOpaKeHUsI MOT00HS
IImomanu ceueHuit

29 MHOT'OT'PaHHUKOB: TUIOIIAIA bubanoreka [HOK
MMOBEPXHOCTEN, pa3pe3aHusl Ha https://resh.edu.ru/subject/17/11/
94acTH, COOOpaKeHHsI TOA00HS
Pemenue 3agau mo teMe

30 "[ToBTOpEHNE: MHOTOIPAHHUKHI bubmiorexa [IOK

peHHe: PAnBict, https://resh.edu.ru/subject/17/11/
CCYCHHUS MHOTOTPAaHHHKOB
O0péM. O0BEM Tera. OCHOBHEIE
cBolicTBa 006EMOB Tell. O0BeEM
MPSIMOYT OJIBHOTO
31 napauienenuneaa. Teopema o0 bubmmorexa [OK
. ' https://resh.edu.ru/subject/17/11/
00BbEME MPSMOYTOJIBHOTO
napajuieenunesa u ClIeCTBUS U3
Heé
3amaun 00 yaBoeHHH Ky0a, o
32 KBaapar ey Ky0a; o T Ii,ceK u Bubmuorexa [JOK
APATYpE Kyha, 0 1p H https://resh.edu.ru/subject/17/11/
yria
33 Crepeomerpuyeckue 3agauu, bubnmoreka [JOK

CBSI3aHHBIE C 00BEMOM

https://resh.edu.ru/subject/17/11/
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IPSIMOYT OJIBHOT O
napaenenumnesa

[TpuknamHble 3a1a4M, CBI3aHHBIC
C BBIUHUCIIEHHEM 00BEMA

bu6mmoreka I[JOK

34 .
[PSAMOYI'OJIBHOT' O https://resh.edu.ru/subject/17/11/
napasulesenurneia

" . bubmuoreka [JOK

35 OOLEM MPAMOH MpH3MEI https://resh.edu.ru/subject/17/11/
CrepeomeTpruyeckue 3aauu,

36 CBSI3aHHBIE C BEIYUCIIEHUEM bubmnorexa [IOK

N o https://resh.edu.ru/subject/17/11/
00BEMOB MPSAMOI TPU3MBI

37 [TpuknagHbie 3a1a91, CBSI3aHHbBIC bu6nunoreka [JOK
¢ 00BEMOM TIPSIMOM MPU3MBI https://resh.edu.ru/subject/17/11/
Brruncinenune o0OLEMOB TeI C

38 MTOMOIIBIO OMPEACTIEHHOTO bubnuoreka [JOK
uHTerpaia. O6bEM HaKITOHHON https://resh.edu.ru/subject/17/11/
TIPU3MBI
Brruucienue 006EMOB TeT ¢

39 IIOMOIIBIO ONPENEIIEHHOTO bubnnorexa [IOK

m P I_[, https://resh.edu.ru/subject/17/11/
uHTerpana. O6bEM MUpaMuIbI
dopmya 00bEMa MTUPAMUAIEI.
40 OTII{)OH};eHHe O6’beMO]§) 19051 ;[MI/I C bubmiorexa LIOK
pamui https:/resh.edu.ru/subject/17/11/
O0IIMM YTJIOM
dopmyna 00bEMa MUPAMHUAILI.
41 OT}I:OI?IGHI/IG O6’beMO]f 0851 gMI/I C bubnnorexa LIOK
p A https://resh.edu.ru/subject/17/11/
00IIUM YTIIOM
4 Crepeomerpruueckue 3agauu, bubnmnoreka [HOK

CBs3aHHBIE C 00BEMAMU

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HAKJIOHHOM IMPU3MBI

Kontponbnas pabora 3a 1

Bub6nunoreka IJOK

43 .
MOJIYTOJIue https://resh.edu.ru/subject/17/11/
CrepeoMeTpruyeCKHe 3a1a4H,

CBsI3aHHBIE C 00BEMaAMU

44 nupamusl. [Ipukiagsele 3agaun bubanoreka LIOK
o Teme "O0bEMEI Ten", https://resh.edu.ru/subject/17/11/
CBSI3aHHBIE C 00BEMOM HAKJIOHHON
HpI/ISMBI
ITpukimanaele 3a1a49u 10 TEME

45 "Op6’béMi[I Ten" f:BHBaHHBIe c bubmorexa HOK

) ’ https://resh.edu.ru/subject/17/11/
00BEMOM TTHPAMUIBI
[Tpumenenne 0OBEMOB.
46 Brruncnenue paccTosIHUS 10 bubmorexa HOK
p https://resh.edu.ru/subject/17/11/
IUIOCKOCTH
47 Kontponbnas padora Ne2 o teme bu6mmoreka [IOK
"O6BEM MHOrOrpaHHuka" https://resh.edu.ru/subject/17/11/
WIMHIPHUYIECKAs IOBEPXHOCTD,
48 0H6 a3 o e HUINH qucxoﬁ bubmorexa HOK
pasyiomt P https://resh.edu.ru/subject/17/11/
[IOBEPXHOCTHU
Tema Bpamenu. Humuaap.
49 I1 SIMOII;I K OBI(;fﬁ I/Iﬂii Bubmaorexa LTOK
p PYTOBOH IHITHHAP- https://resh.edu.ru/subject/17/11/
[Toma s MTOBEPXHOCTH IUIMHAPA
Konunueckast moBepXHOCTb,
50 00pa3yrome KOHNYECKON buGnuorexa LIOK
pasyio https://resh.edu.ru/subject/17/11/
nosepxHocTu. Konyc
51 Ceuenue KoHyca IMIOCKOCTHIO, bubmuoreka [JOK

HapaHHCHLHOﬁ INJIOCKOCTH

https://resh.edu.ru/subject/17/11/
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OCHOBaHUA

VYceuénnslit konyc. M3o00paxenue

52 KOHYCOB M YC€UEHHBIX KOHYCOB bubmorexa [JOK
YeORTLY YCOB: htps://resh.edu.ru/subject/17/11/
Pa3BépTka nunmHapa U KOHyca
53 [Tmomaas 6OKOBOI MOBEPXHOCTH bubnnoreka LIOK
Y MOJTHOW OBEPXHOCTH KOHYCA https://resh.edu.ru/subject/17/11/
54 [Tnomans 6OKOBOM MOBEPXHOCTH bubnuoreka [JOK
Y IIOJIHOM TIOBEPXHOCTH KOHYCa https://resh.edu.ru/subject/17/11/
Crepeomerpruueckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE, bubamnoreka [HOK
55 . .
MMOCTPOCHUEM CEUCHUI IWIIUH/PA, https://resh.edu.ru/subject/17/11/
KOHyca
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCICHHE, bu6nunoreka [JOK
56 . .
MOCTPOCHUEM CEUCHUI HWIUHPA, https://resh.edu.ru/subject/17/11/
KOHyca
57 IIpukiagHele 3a1a4u, CBSI3aHHBIE bubanoreka [IOK
C LIWIMHAPOM https://resh.edu.ru/subject/17/11/
58 [IpuknagHbie 3a1a4u, CBSI3aHHbBIE Bubnunoreka [JOK
C HWJIUHAPOM https://resh.edu.ru/subject/17/11/
59 Cdepuueckas moBepxHoCTh. Tena Bu6nmorexa IJOK
BparieHus: Chepa u map https://resh.edu.ru/subject/17/11/
[Tepeceuyenue cepsl u mapa ¢
50 mockocThio. Kacanue mapa u bubmuoreka [JOK
chepsl IockocThio. Bug u https://resh.edu.ru/subject/17/11/
n300pakeHHe mapa
61 [Tepeceuenue cdepsl u mapa ¢ bu6mmoreka [IOK

mIockocThio. Kacanue mapa 1

https://resh.edu.ru/subject/17/11/
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cdepsl IOCKOCThI0. Bua u
M300paKeHHE 1apa

Ypasuenue chepsl. [Lnomans bubnnoreka [HOK
62 n . i
chepsl u e€ yactei https://resh.edu.ru/subject/17/11/
bu6mmoreka [JOK
63 Cummertpus cepsbl 1 mapa .
P bep P https://resh.edu.ru/subject/17/11/
CrepeomeTpruueckue 3a1a4 Ha
JIOKA3aTeNIbCTBO U BBHIYHCIICHUE,
64 CBSI3aHHBIE CO CEepOoil U mapom bubmmorexa [IOK
p . DOM, https://resh.edu.ru/subject/17/11/
MOCTPOCHUEM MX CEUCHHIA
MIJIOCKOCTHIO
CrepeoMeTprUUeCcKHe 3a1a9 Ha
JTIOKa3aTeIbCTBO M BEIYUCIICHHUE,
65 CBsI3aHHBIE CO CEepoil 1 mapom bubmmorexa [IOK
p . POM, https://resh.edu.ru/subject/17/11/
MMOCTPOCHUEM UX CCUCHUM
TIJIOCKOCTHIO
[TpuknagHbie 3a1a9u, CBSI3aHHbBIE
66 co cthepoii u mapom, bubmuoreka [JOK
IIOCTPOCHUEM UX CECUCHUU https://resh.edu.ru/subject/17/11/
MIJIOCKOCTHIO
[ToBTOpEHME: OKPYKHOCTH HA
67 TJIOCKOCTH, BEIYUCIICHUS B bu6mmoreka I[JOK
OKPY’>KHOCTH, CTaHJapTHBIE https://resh.edu.ru/subject/17/11/
nmogoous
PaznuuHble KOMOMHAITUY TEI
BpAIICHUS 1 MHOTOT'PAHHUKOB.
bub6nunoreka [JOK
68 [Tpu3ma, BuCaHHAas B IATUHJP,

ONMCaHHAask OKOJIO LUIMHAPA.
[ToHsiTHE MHOTOrpaHHHUKA,

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OIMMKUCAaHHOTO OKOJIO CeEpsl,
chepsl, BIMCAaHHOM B
MHOT'OI'PaHHUK HUJIA TCJIO0

BpaIlICHUS
69 3anauu o reme "Tena u bubnmnoreka [HOK
MOBEPXHOCTH BpalieHus" https://resh.edu.ru/subject/17/11/
70 3anauu o reme "Tena u bubnmnoreka [HOK
MOBEPXHOCTHU BpalieHus" https://resh.edu.ru/subject/17/11/
71 KonTtponbnas padora Ne3 mo teme bubnnoreka LHOK
"Tena ¥ MOBEPXHOCTH BpaleHUs " https://resh.edu.ru/subject/17/11/
7 O0Beém mumuHapa. Teopema 00 bubmuoreka [JOK
00bEME MPSAMOro UIMHIPA https://resh.edu.ru/subject/17/11/
Brruucnenune o0bEMOB Tel ¢
73 MTOMOIIBIO ONPEACTIEHHOTO bubmorexa [JOK
HIbIO ONPE https://resh.edu.ru/subject/17/11/
unTerpana. O6bEM KoHyca
74 [Tromaam 60KOBOI U TTOHOM bubmuoreka [JOK
MMOBEPXHOCTH KOHYCA https://resh.edu.ru/subject/17/11/
CrepeoMeTpHyecKUe 3a1a4H,
75 CB}ISI;.HHLICI:: BLI‘{I/ICJIGHECM bubmmorexa [IOK
N https://resh.edu.ru/subject/17/11/
00BEMOB IIMITMH]IPA, KOHYCA
[TpuknaaHbIie 3a7a49u 11O TEME
76 "OOBEMBI U IJIOLIAIN buGnnorexa LIOK
. https://resh.edu.ru/subject/17/11/
MOBEPXHOCTEH Ten
O0BéM 1Iapa, mapoBOro CerMeHTa
U 1apoBoro cexropa. Teopema 06 Bubs OK
77 00nséme mapa. [lmomane chepsr. nommoreka L

Crepeomerpruyeckue u
IPUKJIAIHBIE 3a1auH, CBA3aHHBIE C

https://resh.edu.ru/subject/17/11/
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BBIYHCIIEHUEM 00BEMOB 11apa,
IIAPOBOI'0 CErMEHTa, IapOBOIro
CEKTOpPa U TUIOMIA/IBIO CEPHI

CooTHoIIEHUSsT MEX Y
TUIOMIAIIMU TIOBEPXHOCTEH U
00BEMaMu I10100HBIX TEII.

78 [TomoOHBIE TE€Na B TPOCTPAHCTBE. bubmiorexa [IOK .
N https://resh.edu.ru/subject/17/11/
W3menenne o0bEMa pu mog001u.
OTHomleHne 00HEMOB, III0IIAIEH
MOBEPXHOCTEHN MOJOOHBIX PUTYD.
CrepeomeTpruueckue 3a7auu,
CBSI3aHHBIE C BBIYMCICHUEM
79 00BEMOB TEJ U TUIOMIAACH bubmuoreka [JOK
noBepxHocren. Pemenue 3anau Ha https://resh.edu.ru/subject/17/11/
IIJIOCKOCTH C HUCIIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METO/IOB
KonTtponbsnas padora Ne4 mo teme
80 "TLnomaaM moBEepXHOCTH U buomorexa LIOK .
N https://resh.edu.ru/subject/17/11/
00BEMBI KPYTIBIX TET"
JIBM>KEeHMS IPOCTPAHCTBA.
81 Otobpaxenus. [IBrxeHus u bubmuoreka [IOK
paBeHCcTBO (uryp. O0mime https://resh.edu.ru/subject/17/11/
CBOMCTBA JABUKEHUU
Buapl nBrkeHUi: mapasieabHbIA
MIEPEHOC, UEHTPAJIbHAS
82 CI/IE/IMeTpI/ILZI, 3TGIII))KaJII>Ha$I bubmmorexa LIOK .
https://resh.edu.ru/subject/17/11/
CUMMETpPHUS1, TOBOPOT BOKPYT
MpAMOK
83 [TpeoOpazoBanms moao00us. bubnuoreka [JOK
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[Tpsimas u chepa Ditnepa

https://resh.edu.ru/subject/17/11/

84

FCOMeTpI/I‘{eCKI/Ie 3aaa44 Ha
MMPUMCHCHHUEC IBUKCHUA

Bub6nunoreka IJOK
https://resh.edu.ru/subject/17/11/

85

FCOMeTpI/I‘ICCKI/Ie 3aJa4u Ha
MPUMCHCHUC NBUKCHUS

bu6nunoreka [JOK
https://resh.edu.ru/subject/17/11/

86

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHH.
[ToBTOpenue, 06001ICHNE U
cucTeMaTu3alus 3HaHU

bub6nunoreka [JOK
https://resh.edu.ru/subject/17/11/

87

HcTopus pa3BUTHS CTEPEOMETPHH
KaK HayKu U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHXCHEPHBIX H
KOMIBIOTEPHBIX TEXHOIOTHI.
[ToBTOpEHME, 0000IICHHE U
cucTeMaTH3anus 3HaHui

bub6mmoreka I[JOK
https://resh.edu.ru/subject/17/11/

88

HcTopus pa3BUTHS CTEpEOMETPUH
KAaK HaAyKHU U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHI.
[ToBTOpenwue, 0600IICHNE U
CUCTEMATU3ALNs 3HAHUU

bu6nunoreka [JOK
https://resh.edu.ru/subject/17/11/

89

HcTopus pa3BUTHS CTEPEOMETPHH
KaK HayKH ¥ €€ poJib B pa3BUTUH
COBPEMEHHBIX WHXCHEPHBIX H
KOMIBIOTEPHBIX TEXHOIOTHI.
[ToBTOpEHME, 0000IICHHE U
cUCTeMaTH3anus 3HaHui

bubmuoreka IJOK
https://resh.edu.ru/subject/17/11/
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90

Hcropust pa3BuTHs CTEPEOMETPUN
KaK HaAyKu ¥ €€ poJib B pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH.
[ToBTOpEHME, 0000IICHHE 1
cucTeMaTH3anus 3HaHui

bubmnoreka IHOK
https://resh.edu.ru/subject/17/11/

91

HcTopus pa3BUTHS CTEPEOMETPHUH
KAaK HAyKHU U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHI.
[ToBTOpEHue, 06001ICHNE U
CUCTEMATU3ALNs 3HAHUU

bubmuoreka [{OK
https://resh.edu.ru/subject/17/11/

92

Hcropust pa3BUTHS CTEPEOMETPUHN
KaK HayKu ¥ €€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHI.
[ToBTOpEHME, 0000IICHHE U
cucTeMaTHu3anus 3HaHui

bubmnoreka [JOK
https://resh.edu.ru/subject/17/11/

93

IIpomesxyTOo4Hast aTTeCTALHSL. .
Hrorosoe TecTupoBaHUE C
AJIEMEHTaMU PELICHUs 3a1a4

bu6nmoreka [JOK
https://resh.edu.ru/subject/17/11/

94

[IpomerxyTouHas arrectanus.
Hrtorosoe TecTupoBaHue ¢
9JICMCHTAMU PCIICHUSA 3a/1a4

Bubnunoreka IJOK
https://resh.edu.ru/subject/17/11/

95

O6o6mtaromee nmopropenue 11
MIOHATHH U METOJOB Kypca
reomerpun 10—11 kmaccos,
CHUCTEMaTU3alMs 3HAHWUMN:
"ITapasmienpHOCTb NPSMBIX U

bubmnoreka IJOK
https://resh.edu.ru/subject/17/11/
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IJIOCKOCTEN B MPOCTpaHCTBE"

96

O6o6maromee nopropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—11 kiaccos,
cucTemMaTu3alus 3HaHUM:
"Bekrtopsl B ipocTpaHcTBe"

Bubnunoreka IJOK
https://resh.edu.ru/subject/17/11/

97

O6o6maromee nopropenue 11
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CrapToBas KOHTpO/IbHaa paboTta no reomeTpumn 10 knacc
BapuaHTt N2 1

1. CtopoHa AC TpeyroabHUKa ABC NpoxoamT Yepes LeHTP ONMCaHHOM OKOO HEero oKpy»KHoctu. Haliaute £C,
ecnn LA = 75°. OTBeT gaiTte B rpagycax.

>

2. Touka O — UEHTP OKpY»KHOCTU, LAOB = 84° (cm. pucyHOK). Haliante BennunHy yrna ACB (B rpaaycax).

C

S

V3

3. MeprmeTp paBHOCTOPOHHErO TpeyrosibHMKa paseH 30. HaliauTe ero naowaap, 0en€HHY0 Ha
4. Ha KBaapaTHO ceTKe M306parkEH yron A Hangute tgA.

/

5. YKante Homepa BepHbIX yTBEPKAEHWUN.

1) Yepes nobyto TOUKY NPOXOAUT HE MEHEE OA4HOMN NPAMON.

2) Ecnv npm nepeceyeHun AByX NPAMbIX TPEeTbein NPAMON COOTBETCTBEHHbIE Y/bl PpaBHbl 65°, TO 3TV ABe nps-
Mble napannesbHbl.

3) Ecam npy nepeceyeHnr agyx NpsmbixX TPETbEN NMPAMON BHYTPEHHME HAKPECT NIeXKallme YI/ibl COCTABAAIOT B
cymme 90°, TO 3T Age NpsAMble NapannenbHbl.

6. Manb4MK 1 AEeBOYKA, PACcCTaBLUMCh Ha NEPEKPECTKE, MOLWAN NO B3aMMHO NepneHAMKYAAPHbIM AOPOram,
Ma/Ib4MK CO CKOPOCTbIO 4 KM/U, AeBOYKa — 3 KM/Y. Kakoe paccTosHue (B KUnomeTpax) byaeT mexay HUMu
yepes 30 MUHYT?

ABC

7. B npAMOYyro/sibHOM TpeyroJibHMUKe C MPAMbIM YTI10OM C ussecthbl kateTbl: AC = 6, BC = 8. Hangure

MeanaHy CK 31010 TpeyronbHuKa.
8. Uemomek poctom 1,7 M crout Ha paccrossHHM 12 maroB oT croinba, Ha KOTOPOM BUCHT

¢onaps. TeHp denoBeka paBHa ABYM ImaraM. Ha kakoil BbIcoTe (B MeETpax) pacIoiiOKeH
¢donaps?
9. IIpsmas kacaercs okpykHocTd B Touke K. Touka O — nenTp okpyxHocti. Xopaa KM o6pa-

3yeT ¢ KacaTenbHOW yroi, paBHbIH 83°. Haiinmute Benmunny yrima OMK. OtBer maiite B rpa-

Iycax.

BapuaHT Ne 2

1. Haitamte yron ABC paBHOobeapeHHoM Tpaneuun ABCD, ecnn anaroHanb AC obpasyeT c ocHoBaHuem AD m
60KoBO cTopoHON CD yrnbl, paBHble 30° 1 80° COOTBETCTBEHHO.

B

'
A\A
2. innHa xopAbl OKPYXKHOCTU paBHa 72, a pacCTOAHWE OT LLeHTPa OKPYXHOCTM A0 3TOM Xopabl paBHo 27. Hali-
ANTe ANameTp OKPYKHOCTHU.



3.B NpAMoyrosbHOM TPeyrosbHWKe OAMH U3 KaTeToB paBeH 35, a yron, nexKalimin HanpoTMB Hero paseH 45¢.
HalguTe nnowasb TpeyroibHUKa.

4. Ha pucyHKe n3obparkeHa Tpaneums ABCD. Mcnonb3ys pucyHok, Hainagute COS ZHBA,

B _C
A \
4

b D

5. Kakne un3 cne- : OYIOWMX YTBEPKAEHWNA BEPHDI?

1) Yepes ntobbie TpM TOYKM NPOXOAUT He bonee 0AHOM OKPYKHOCTH.

2) Ecnu pacctoaHne mexay LLeHTpaMu ABYX OKPY»KHoCTel 60ablue CYMMbl UX AMAaMETPOB, TO 3TU OKPYIKHOCTM

He UMetoT OBLLMX TOYEK.

3) Ecnv paamycbl ABYX OKPYKHOCTEW paBHbl 3 U 5, @ paccToaHWE MeXAay UX LEHTPAMM PaBHO 1, TO 3TU OKPYHK-

HOCTW NepeceKatoTcsA.

4) Ecam fyra oKpysKHOCTU cocTasnseT 80°, TO BMMCAHHDBIN Yroa, ONUPAOLLMNCA HA 3Ty AYry OKPYKHOCTU, paBeH
40°.

6. TouKa KpenneHua Tpoca, yaepKuBatoLLero GNarwToK B BEPTUKANIBHOM MOIOKEHMM, HAXOAUTCA HA BbICOTE
4,4 m oT 3emaun. PaccToAaHMe OT OCHOBaHUA dnarwToka A0 MecTa KpernJsieHuaA Tpoca Ha 3emne
pasHo 3,3 m. Hanaute ganHy tpoca :
B MeTpax.

7. B TpeyronbHuke ABC DE — cpeaHas avHus. MNaowaap TpeyronbHMKka CDE pasHa 9. Haanute
nnowaab TpeyronbHuKa ABC. L

8. Haligure UIMHY COJIHEYHOH TEHM OT 3JaHUS BBICOTOM 16 M, €CiM COJHEYHAas TCHb OT
yenoBeka poctoM 1 M 80 cm paBHa 2 M 70 cMm.
9. Kacarensubie B Toukax A u B k okpyxuoctu ¢ nentpoM O mepecekaroTcst moj yriom 72°.

Haiinure yron ABO. OtBer gaiite B rpagycax.

KontposbHasi padora Ne 1 mo teme «Axkcuomsl crepeomerpuu. CedeHus»

Bapuanr 1

Puc. 1
1. Ha pucynke 1 uzobpaxén xkyo ABCDA:B;1C1D1. Ykaxure npsmyro

nepecedyenus mockocreit AiDC u BB1C;. B
2. Haubl Touku A, B u C rtakme, uto AB = 12 cm, BC = 19 cm, | A [
AC =7 cm. CKOIBKO MIIOCKOCTEH MOXHO MPOBECTH uepe3 Touku A, B u ! ’1

| -
C? OtBer obocHyITE. B _{-_Jc

3. IlnockocTh a mpoxoauT uepe3 BepmnHbl A 1 D mapamienorpamma A D
ABCD u Ttouky O mepecedenusi ero aumaroHaneil. Jlokaxure, 4To

npsimasi BC nexxut B MI0CKOCTH a. Puc. 2
4. Touku M u N mpunamnexart coorBeTcTBeHHO TpaHsMm SAB u SAC
nupamunsl SABC (puc. 2). Iloctpoiite TOuky mepecedeHus MmpsiMoin
MN ¢ mockocteio ABC.

5. Iocrpotite cedenne mupamuabl SABC MIIOCKOCTBIO, TPOXOSIIEH B C
yepe3 Touku D, E u F, npunaanexamue coorBeTrcTBeHHO pédpam AB,

BC u SC, npuuém npsmeie DE n AC He napaiienbHsl.

Bapuant 2 A |




1. Ha pucynke 3 wuzobpaxén ky0 ABCDA:B1CiDi. Vkaxute npsamyro mnepecedeHus
tockocreit A1BC u ABB;.

2. Hawer Toukmn M, N wm K Takme, uro MN = 23 oM, MK = 14 cwm,
NK = 13 cm. Ckonbko muiockoctel MoxxHo mposectu uepe3 Toukn M, N u K? Ortser
obocHyiiTe.

3. Touku D u E — cepenunsl cropon AB u BC tpeyronsauka ABC cooTBeTCTBEHHO.
ITnockocte a mpoxomut yepe3d Toukun B, D m E. Jlokaxure, uto npsamas AC nexur B
IUTOCKOCTH d. Puc. 4

4. Touku M u N mpunaanexar coorBercTBeHHO rpansm SAB u SBC N
nupamunsl SABC (puc. 4). Iloctpoiite Touky mepecedeHus! MpsiMoin
MN c mutockoctrio ABC.

5. Tlocrpoiite ceuennme mpmsmsl ABCA1BiC:  miockocteio, | B C
npoxozsamer dyepes Toukn M, K u N, mnpunaanexamime
coorBercTBeHHO péopam AB, BC u CCy, mpuuém npsimeie MK u AC He

napajuie/ibHBL.
Kounrtpoasnas padora 3a 1 noxyroamue

Bapuanr 1

1. Tourn M, N, P u § — cepeguHnl oTpes-
ko BC, BD, AD u1 AC coOTBeTCTBEHHO, D
AB=14 cm, CD =18 cM (puc. 5). Onpegenn-
Te BHJA deThIpexyroabHHEa MNPE B BRI- P
YHCAWTE ero DeEPHMETp.

2. InockocTs of nepecekaeT cToOpoHsl AB u BC :

A O
TpeyroabHEuka ABC B Tourkax M u K coor- Q
BETCTEEHHO H NapajuieabHa cTopoHe AC, M
ME=4¢cm, MB : MA =2 : 3. Halinute cTO- Puc. 5 B
poay AC TpeyroibHHEKA.

3. Tpeyroasaur ABC aepnaAerca HaobpasKeHd-
eM NpasBuiIbHOro TpeyroiasHuxka A B C,
(puc. 6). IHoerpoiire uzobpaxeHne BRICOTE
rpeyroasHura A B C|, onynienHoii Ha ¢To-
pony AC,.

4. [Inockoern o u f napannensasl. Ha Toukn |p . g
M, e npuHagIexameil aTHM NIOCKOCTAM
H HEe HAXOJAelcda Mexsy HUMHE, NpoBefeHs] J8a ayda. OnMH 13 HUX ne-
pecexaer niuockocTd o ¥ B B Tourkax A u B, a gpyroit — B Tourkax A, u
B, cooreercreenno. Hailiqure orpesox B B,, ecan od Ha 2 cm Dojaeine
orpeaxka A A,, MB =7 cm, A B =4 cwm.

5. Touxn A, B u C, He nesaniue Ha oJHOH NpAMoll, ABIAKTCA ODAPANIENL
HEIMH OPOSKIHAMH TPEX NOCASJ0BATENLHEIX BEPIIMH NPABHILHOIO IIe-
cruyroasania. [locrpoiite naobpaskeHne aT0r0 MIECTHYIOILHHEA.

6. Ha pédpax AD u AB rerpasapa DABC orMeTHny cOOTEETCTEEHHO TOU-
¥ Fu K rax, uro AF : FD=2:5u BK : KA =1 : 6. llocrpoiiTe ceuenune
TETpasgpa LI0OCKOCTEID, OpoXogAameil vepes Touky K napannenkHo npa-
meiM BD w CF. B kakoM OTHOLIEHHH CEKVIIAA LIOCHOCTL JEAHT pe-
opo CB?

N

A

<




Bapuanrt 2

1. Touxku F, M, N u C — cepegHHRl OTPE3KOB
BS, DB, AD u AS cooTBeTCTEEHHO,
SD=30cm, AB =36 cm (puc. 7). Onpegenn-
Te BHJ udeTelpéxyroiasHuxka FMNC u BrI-
UHCANTE e00 DePUMET]p.

2. IMnocrocts [ nepeceraet croporkl AB u AC
rpeyvroabauka ABC B Toukax N u D coor-
BETCTBEHHO W OapailnensHa cropone BC,
AD=6cm, DN : CB=3 : 4. Halignre cTropo- Puc. 7
Hy AC TpeyrolbHHUEA.

3. Tpeyroneunr MNK asnaerca uszobpasse-
HHeM NpasuiasHoro rpeyroiaeauxa M, N K|
(puc. 8). [Mocrpolite naobpaseHne DHCCEK- M N
Tpuckl Tpeyronsauka M N K ., nposejnén- \/
HOIl U3 BepIMHEEL M. K

4. [Inocroeru o u f napannensss. Yepearou- (g g
ky M, HAXONAINVIOCA MeXAY 3THMH ILIO-
CHOCTAMH, NPOBEJeHEl Aee npAaMele. OnHA U3 HUX NDepeceraeT IUIOCKOCTH
oou P Broukax A u B, a gpyras — B Toukax A, u B, COOTBETCTBEHHO.
Hailigure orpeszox AA,, ecnu OH Ha 1 cMm mMeHBIE OTpPEZKA B1E:g’
MA, =4 em, A,B, =10 cm.

3. Touxkn A, B 1 O, He nemalue Ha ojgHoll npaMoil, ABIAKTCA COOTBET-
CTEEHHO NAPANJENEHEIMH NPOSKIHAMH JBYX BepPIIMH KBEAJAPATA H e€ro
uearpa. IHocrpoiiTe naobpaxeHie 3TOM0 KBEANPATA.

6. Ha pédpax DC u BC rerpasgpa DABC orMeTHIN COOTEETCTEEHHO TOUKK
NuKrag,uto DN : NC=2:3u BK : KC =4 : 1. llocrpoiiTe ceuenne Te-
Tpasapa ILIOCKOCTRE, OpoXogdaniell uyepes touky N napannensHo OpH-
meiM DB 1 AK. B KakoM OTHOIIEHHH CeKYINa#d ILIOCKOCTE JenuT pedpo
AD?

KonTpoasnas padora Ne 2
no TeMe «B3aumMHoe pacnoJioxkeHne NPSAMbIX U IVIOCKOCTEH B IPOCTPAHCTBE)
Bapuanr |

1) Tpsimast a mapasienabHa IIOCKOCTH albda, a mpsamas b nmepecekaer mIockocTh anbda.
OrmpezenuTe, MOT'YT JIU TIPSIMbIE & 1 D:
a) OBITH MapaIeIbHBIMU
0)repecekaTbCst
B)OBITH CKPEIUBAIOIIUMUCS.
2)Tpeyronsauk ABC u tpanenuss KMNP umerot o6mryro cpeantoro nuanio EF, mpudem

KP || MN, EF || AC a) lokaxwurte, uto AC | | KP 6) Haiigure KP 1 MN, eciu KP : MIN =
3:5, AC=16cm

3)Touka M He nexuT B 1iockoctr pomba ABCD
a) Hokaxwure, uto MC u AD - ckpemuBaroniiecs npsmMbie
6)uaitaure yron mesxay MC u AD eciu yron MBC=70° yron BMC=65°.

4) Nzobpasure terpasdap DABC u moctpoiite ero ceuyeHne miocKoCThIo, POXOISIIeH uepe3
touku M u N, sBistomuecs cepenuaamu pedep DC u BC,
u tTouky K, Takyro, uro K € DA, AK : KD =1: 3.



Bapwuasnr 1

1)ITnockoctu auf nepecekarorcs no npsmoit | [psmeie | 1 @ mepecekarores, a npsimbie | u b
napajuielbHBL

Omnpenenute, MOTYT JIM MPSIMBIC @ U B!

a) JIeXaTh B OTHOW W3 JIAHHBIX TJIOCKOCTEH.

0) JIeKaTh B Pa3HBIX IJIOCKOCTIXOH [3 .

B) IIepeceKaTh IIIOCKOCTHOH 3 .

2) ITnockoctp anbga npoxomut yepes croporny AC tpeyronsauka ABC. Ilpsimas mepecekaer
ctoporsl AB u BC nannoro tpeyronbanka B Toukax M u N cOOTBETCTBEHHO, TPUYEM
BN:NC=2:3, AM:AB=3:5. Jlokaxute, uto MN napamiensHo anbda. Haiiqure MN, ECJIN
AC=30 cm.

3)Touku A, B, C u D He nexar B onHo# miockocTr. Haiiaure yron Mexay npsmbivu AB u
CD, ecniu AB=CD=6 cwm, a paccTostHEE MEXTY

cepenmHamu otpe3koB AD u BC pasno 3 cwm.
4) Uzobpazute napamtenenunenq ABCDA1B1C1D1 u mocTpoiite ero ceuyeHne miocKoCThio,
npoxozsimei yepes Touku M, N u K, asnstomuecs cepeannamu pedep AB, BC u DD1.

KonTpoasHnas padora Ne 3 mo teMe «YTJibl 1 PACCTOSIHUS»

1.
N3 Bepmmnsl C xBagpara ABCJ] co cropoHo# 2B (M) K €ro IJIOCKOCTH MTPOBEJIEH
nepneHauKyissp CM=B kopHs 13 2 (M)

Haittu:

e PaccrostHue mexay miockocteio MB u AJ]

e [lnomans TpeyronbsHuka MAB

e Tanrenc yrina mexay miockoctbto ABC/] u miiockocteio ABM
2. OCcHOBaHMEM MPSIMOYTOJIBHOTO NapaJlIeenuneaa iBseTcs KBaapar, JuaroHaib KOTOpOro
2 xopHs u3 3 (cm). M3Mepenus npsMOyrojapHOro napauienenumneaa oTHocares kak 1:1:3.
Haittu ero uzmepenus.

KountpoabHnas padora Ne 4 mo reme «MHOTOrpaHHUKH»
Bapuasnr |

1. OcuoBannem mupamunsl DABC sBnsiercs mpaBuibHbIN TpeyronbHUK ABC, cTropoHa
KoToporo paBHa a. Pedpo DA nepnenaukymnspHo k mockoctd ABC, a minockocts DBC
coctaBisieT ¢ iockoctsio ABC yron B 30°. HaiinuTe miomaas 60KOBOM MOBEpXHOCTH
MTUPaMUJIBI.

2. OcnoBanuem npsimoro napaenenumnena ABCDA1B1C1D; seasercs pom6 ABCD,
CTOpOHA KOTOPOro paBHa a u yroix paseH 60°. ITnmockocts AD1C1 cocTaBisier ¢ miIocKoCTbIO
ocHoBaHus yroua B 60°. Halinure:

a) BBICOTY pom0a;

0) BBICOTY MapajuIeNenunena;

B) ILJIOMIAh OOKOBOW MOBEPXHOCTH IMapajlieTenuIe1a;

I') IUIOIA/1b TOBEPXHOCTHU Mapaljieenunea.

Bapwuasnr Il
1. OcuoBanuem nupamusiel MABCD sBisiercs kBagpatr ABCD, pedpo MD
MEePIEHIUKYIISIPHO K TIIOCKOCTH ocHOBaHust, AD = DM = a. HaiinuTe mtomaab moBepXHOCTH
MUPaMHU/IBL.
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2. OcunoBanuem npsimoro napasuienenunena ABCDA1B1C1D; sBisiercs mapamienorpamMmm

ABCD, cTopoHBI KOTOPOT0 paBHbI a\/i U 2a, ocTpbIil yroa paseH 45°. Boicora
napajulesenuIea paBHa MEHbIIEH BpIcOTe napaiienorpamma. Havinure:

a) MEHBIIYIO BBICOTY MApaJUIeIOrpaMMma;

0) yron Mexy miaockocteio ABC1 1 MIIOCKOCTBIO OCHOBAHHS,

B) ILJIOMIAIh OOKOBOMW MMOBEPXHOCTH TMapajlieTenUIIe/1a;

I') TUIOIA/1b TOBEPXHOCTHU MapaJljiesenuIea.

IIpome:xyTounas arrectanus toroBasi KOHTpobHasi padora.
BapuanTt 1

1. Touxa M paBHOYVIAIEHA OT BCEX CTOPOH KBAJPATA CO CTOPOHOMH 6 cM 1 HAa-
XOJUTCH HA paccToaRun 9 cM or nnockoeTd keagpara. Hafinure paceros-
HHe 0T Tousu M 1o cTOpOH KBAAPATA.

2. Toura A HaxoguTca Ha paccToaHuu 9 em or nnockoern o. Haknonuwie
AB 1 AC 00pasyioT ¢ II0CKOCTh0 o Ykl 457 1 60° coorsercreenno. Hail-
AUTE PACCTOAHME MesxAy Toukamu B 1 C, ecliH yrod Mesxay IpoeH ILHAME
HAKJOHHEX papeH 150°,

3. Yepez pepminsy B rpeyroneHEuka ABC, B kotopom AB = BC = 34 cm,
AC =32 cm, npopegés nepoes UKy IAp DB K II0CKOCTH TPeyrolbHHKA.
Haitnure yron mesay nnockoeramM ABC u ADC, econ DE = 20 em.

4. OcHoBAHWEM OPAMOr0 NAPANNeNelNUne s AsIdeTcd poMb co eTopoHoil @ i
OCTPRIM VIVIOM ¢.. Boabmias AuATOHANE DAapajiefelUlels HAKJIOHeHA K
IIOCKOCTH ocHoBaHuA nod yruonm . Haiiaure naomanes Soxosoil nosepx-
HOCTH Mapaiielendnens.

5. Ocuopanme nupampasl MABCD — keagpart, Doxosble rpasn BCM u
DCM nepneHIMKYIAPHEL DA0CKOCTH OCHOBAHUA nupaMuasl, MB=13 cm,
MC =12 cm. Haligure nnomnases G0K0BOH NOBEDXHOCTH DHPAMM L.

6. OcHoBaHWeM NHPAMWE ABIAETCH NPABHILHEI TPEeyronbHUE, CTOPOHA
KOTOPOro pagHA 43 cm. Kasxnas Goxosas IpaHb 0DPA3VeT ¢ ILI0CKOCTERY
OCHOBAHHWA yron, paeaei 45%, Haiigure BricoTy NHpaMBILL.

Bapunant 2

1. Toura F papHOYIANEHA OT BCEX BepINHH OPAMOVIONEHHEA CO CTOPOHAMH
12 cv 1 16 cM 1 HAXOAWTCHA HA PACCTOAHHH 5 CM OT ILUIOCKOCTH NPAMO-
yroneHuka. Hafinure paceroaaue or Touku F 1o BepliuH NpaMoyroib-
HUKA.

2. Tourka K maxonuresa Ha paccroAHuu 4 e or nnockoct o. Haxknonnwe
KA u KB ofpasyvioT ¢ ONocKoCTEE O yriakl 45 u 30° cooTBeTCTEEHHO,
a Yrojd Memiy HakjJoHHeIMH paked 135°. Hailgure paceToAHHe MexIy
Touxkamu A u B,

3. Yepes sepmuny C rpeyronsanka ABC, B koropom AC = BC, nposegén
nepnengurynap KC k naockocry rpeyroasauxa. Haiinure yron memxay
naockocTAMH ABC 1 ABK, ectn AB=12cm, AK=10cm, KC =2 cm.

4. OcHOBaAHHEM NPAMOrO MapasLiejlelHnela ABIAeTcA poMd co cTOpOHOH a
M ocTphIM yrioM of. MeHbinas QHATOHANE NAPATIeTelHIels HAKI0He Ha
K IIOCKOCTH ocHOBAHHA nog yraom (. Hafinure nnomans 6oxosoll mo-
BEPXHOCTH NAPATEISIHIIeIA.

5. OcHopanue nupamuasl MABCD — keagpar, Ooxoesle rpasn ADM n
CDM pepnenfWEYIAPHEL NIOCKOCTH OCHOBAHUA nmupasmuasl, MD =12 enm,
MA =15 em. Haiignre naomans 60xoB0l NOBEPXHOCTH MHPAMBEIEL.

6. OcHOoBaHHEeM NHPAMHAR ABAAeTCA NPABWIBHEIN TpevronsHuk. Hasmgasa
GoroBas rpaHs obpasyer ¢ IIOCKOCTRIO OCHOBAHMA yrod, pasHkiil 60°. Ber-
cOoTa THpaMuael pasHa 6 em. Hafiguwre cToOpoHY OCHOBAHWA MHPAMMEIEL.
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