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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HaMpaBJIEHHOCTU M IMPEIMETOB I'yMaHUTApHOro Iukiaa. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETpUH, TpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/a4y, YMEHHE BBIIBUraTb M OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenb ocBoeHMsl mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE MHIMBUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NIpPU H3yYEHUM TIEeOMETpUH, Kak
CoCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€éOMETPUN Ha YTiayOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paciiMpeHue TPEACTaBICHUS O TEOMETPUH KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMEpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M  M3ydaTb pas3Hble SBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE NMOHATHIHOTO amnmapara mo pasaeny «CrtepeoMeTpus» y4eOHOro
Kypca reOMeTpuH;

(dbopmMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyld U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PELICHHS 33/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTekaX, MOJIENSAX W B PEATBHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

¢dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHMMAHUS POJIM AKCMOMATHKH TIPU TPOBEICHHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXIEHUS B XOJAE pELIeHUs
CTEPEOMETPUYECKUX 337ad M 3aJad C NPaKTUIECKHM CoJiepKaHueM, (OPMHUpPOBAHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHON aKTUBHOCTH, WCCIEIOBATEILCKAX YMEHHH, KPUTUYHOCTH
MBIIIICHHSI, THTEpeCca K N3YU4EHHIO TEOMETPHUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSIX W MPHU W3YYEHUH JPYTHX y4eOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEH, MOCITUPOBAHHUS pEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIeNeil, UHTepIpeTaluy NOJTYYEeHHBIX pe3yabTaToB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETPUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

COAEPKAHUE OBYUEHMUSA
10 KITIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJJIEIbHbIE U
cKpemuBaromuyecs npsmele. [Ipu3Haku cKkpemuBaomuxcs IpsaMbIx. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlielbHbIe NMPsIMblE B MPOCTPAHCTBE, MapajuIeIbHOCTh TPEX
OpsSIMBIX, MApaUIEIbHOCTh NpsIMOM M IIocKocTH. [lapamnensHoe W LEHTpaslbHOE
NpOEeKTHpPOBaHue, n3odpakenue ¢puryp. OCHOBHBIE CBOMCTBA MapajIEIbHOTO MPOSKTUPOBAHMUSL.
N3ob6paxenue ¢puryp B napajuiebHOM MPOEKIUU. YTIIbl C COHAIIPaBIEHHBIMU CTOPOHAMHU, YTOJl
MeXy OpSMBIMU B NpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEH: mapasuiesabHble IMIOCKOCTH,
CBOMCTBA MapayieNbHbIX TIockocTel. [IpocTeiinme npocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTH:
TETpadp, NapajuIeIeNuIe ], IOCTPOEHUE CEUEHUI.

[lepieHAUKYIApHOCTh TPSAMOM U IUIOCKOCTH: NEPIEHIUKYISpHbIE TpsSMble B
IIPOCTPAHCTBE, TMpsIMblE NapajuleJbHble M MNEPHEeHIUKYISIpHbIE K IUIOCKOCTH, MPU3HAK



MEePHIECHANKYJSIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOpeMa O TMpAMOM MNEepPHEeHIUKYIIPHOU
II0CKOCTH. OpTOroHanbHOE MpPOEKTUpOBaHuE. [lepneHauKymsp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPBI HA IIIOCKOCTD.
[lepneHaUKyYISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IuIockocTel. Teopema
0 TPEX NEPHEHIUKYJIIAPaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUVIOCKOCTBIO, IBYTPaHHBIN YIoJl, JMHEUHBINA
yroia JBYIpaHHOTrO yrija. TpéXrpaHHbIi W MHOrorpaHHbie yribl. CBOMCTBA IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Bunbl MHOrorpaHHMKOB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIM MapajulelIeNIdIe]l W ero cBoWcrBa. Kparyaillume IyTH Ha IIOBEPXHOCTH
MHOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. ITupamuma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX TpaHei
paBWIbHOM nupaMubl. [IpaBuiibHbIE MHOTOTPaHHMKH: IpaBWIbHAs MpU3Ma U IMpaBUIIbHAs
NUpaMK/Jia, IpaBUIIbHASL TPEYToJIbHAs MUPAMUJa U IPAaBUIbHBIN TeTpasap, KyO. Ilpencrasnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKA3P U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomans 6oxoBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOI IMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUIIbHON MUPAMUJIBI, TEOPEMA O IIOIIAN YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABUIBHBIX MHOTOI'PAaHHHUKOB.
CumMerpuss B MpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS MapajulelieNuIena, CUMMETpUs
MPaBUJIBLHBIX MIPU3M, CHMMETPHUS NMPABWIBHON MTUPAMUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTHUBOINOJIOXHO HaIIpaBJICHHbIE BEKTOpHEL. PaBEeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpPAMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKEHHME BeKTOopa Ha uucino. CBoiicTBa cioxeHHA BeKTopoB. CBolcTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTne KoMIutaHapHble BEKTOpbL. [Ipu3HaK KoMIIaHapHOCTH
Tp€x BekTOopoB. IIpaBuio mapamnenenunena. Teopema O pPas3NoKEHUMH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopaMm. IIpsMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpa W KOOPJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOe IPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHATHSA: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3syromue mnoBepxHocTed. Tena BpaileHHs: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHne cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
chepe. M300paxxeHune Ten BpalleHus Ha II0CKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus
cdepsl U mapa.



O06béM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajuienienunena u cienctBus u3 He€. OObEM MpsSMONW WM HAKIOHHOW TPU3MBI, HUJIUHJPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.

KomOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IHJIMHID,
omnucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OIICAHHOTO OKOJIO Cephl, Chephl, BIUCAHHON B
MHOT'OTPaHHMK WJIM TEJIO BPALLCHMUS.

[Inomane MOBEPXHOCTH LMIMHApA, KOHYca, Iuomans chepsl u e€ yacteil. [logobue B
npoctpanctBe. OTHomieHue 0O0BEMOB, IUIOMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodusi, romoreTus. Pemenune 3agady Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne cedyeHMl MHOTOTPAHHUKOB W TeJI BpalleHUs: CEYEeHHS LMJIMHJIpa
(mapainenbHO U TMEPIEHANKYISPHO OCH), CEUEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
IIPOXOJAIINE YEPE3 BEPLIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOEHUSI CEUEHHUI: METOJ CIE/IO0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BeKTOpLI U KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTro yMHOKeHHus. [IpsAMoyronpHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHUH TeOMETPUYECKUX 3a/1ay.

J{BUKeHNs] B IPOCTPAHCTBE

HBwxkenuss npoctpanctBa. OroOpaxkeHus. JIBwkenuss um paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XKCHUH. Buapl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajibHasi CHMMETpHUSI, TTOBOPOT BOKPYT npsimoit. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHHMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEMaTHMYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpakAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M JAPYroe), YMEHUE B3aMMOJECHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNMCKON TPaXkJTaHCKON WIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHCKHUX
MaTEMAaTUKOB U POCCUHCKOM MaTeMaTH4EeCKOW WIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTHIKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:



OCO3HaHME  JIyXOBHBIX  ILIEHHOCTEHl  poOCCHICKOro  Hapoaa, C(HOPMHUPOBAHHOCTh
HPAaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOTO MOBCACHUA, CBA3AHHOI'O C IMPAKTUYCCKUM IMPUMCHCHUCM
JOCTH)KEHUI HAayKM U JAEATENBHOCTBIO Y4EHOIrO, OCO3HAHUE JIMYHOIO BKJIAJAa B IIOCTPOCHHE
yCTOMUUBOTro OYyAYIIEro;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

JCTETHUYECKOE  OTHOLIEHWE K  MHUPY, BKJIKOYas  OCTETHMKY  MaTeMaTH4ECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MAaTCMAaTUYCCKUM aCIICKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) puzuveckoe BoCIUTAHME:

C(l)OpMI/IpOBaHHOCTb YMCHHA NPUMCHATH MATCMAaTUUCCKUEC 3HAHUA B HHTCPECAX 3J0POBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pOBbIO (310pOBOE
NUTaHue, cOAIAHCUPOBAHHBIN PEXUM 3aHATUHM U OTIbIXa, peryiisipHas (pu3nueckasi akTUBHOCTb ),
(bu3HYECKOE COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;,

6) TpynoBoe BocnuTaHme:

TOTOBHOCTb K TPY/Y, OCO3HAHME IIECHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IuYHbIM chepam
po(hecCHOHANIBHOM JESITEIbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ NMPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOP Oyayuied mnpodeccud U pealn30BBIBATE COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTHYeCKOMY OOpa30BaHMUIO MU
CaMOO6pa30BaHI/IIO Ha IMPOTAKCHUUA Bceit JKM3HH, TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B PCIHICHUU
MMPAKTUYCCKUX 3aaa4 MaTeMaTUYeCKOMN HaIIpaBJICHHOCTH,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

C(l)OpMHpOBaHHOCTI) 3KOJIOTHYECKOU KYJbTYpPbI, INOHUMAHUC BJIHAHHUA COLOUAJIBHO-
OKOHOMHUYCCKUX IIPOHCCCOB Ha COCTOSHHUC HpHpOI[HOﬁ u COHH&HBHOﬁ Ccpeabl, OCO3HAHHUC
rI100aJILHOTO XapakTepa 3KOJIOTHYECCKUX npo6neM, OpUCHTalIuA Ha IMPUMCHCHUC
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKaloleh cpeibl, INIAaHUPOBAHUE
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCJIEACTBUN JUIsl OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHA HAYKU U O6H.I€CTBCHHOI>1 MMPAaKTHUKHU, ITOHUMaHHC MaTeMaTHYeCKOH HAyYKHU KakK Cq)epLI
YeJI0BEUECKOM JACATCIIbHOCTH, 3TaIlOB eé Pa3BUTHA U 3HAYUMOCTH IJI pa3BUTUSA LUBUIIN3AlHUU,
OBJIAACHHUEC SA3BIKOM MAaTEMAaTUKU U MaTeMaTHYEeCKOU Ky.]'IBTypOI\/’I KakK Cp€aACTBOM IMO3HAHUA MHpPA,
TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble JJornueckue aeiicTBUA:

BBISIBIIATE U xapaKTepmoBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I MATECMATHUUYCCKUX O6’I)eKTOB,
MOHATUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBJIMBATb CYH_ICCTBeHHLIﬁ IMMPpU3HaAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBAHUA JIA 06061]_IGHI/IH n
CpaBHCHHA, KPUTCPHUU ITPOBOJAUMOI'O aHAJIN3a,

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPEoOPa30BBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpI/IHaTeJ'H)HI)Ie, C€AUHHUYHBIC, YaCTHbBIC 1 O6HII/IG, yCHOBHI)Ie;



BBISBJISITh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUHs B (pakTax,
NAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBISABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHMBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb APIyMEHTAIMIO, IPUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CHoco0 pemeHuss y4eOHOW 3ajmaun (CpaBHMBAaTh HECKOJBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMN € YYETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPHUEB).

ba3oBble HccJaIea0BaTeCJIbCKUE I[eﬁCTBHﬂ:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

IIPOBOJUTH  CaMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTr0 OOBEKTa, SIBJICHUS, IPOLIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOATENBHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3ybTaTaM MPOBEIEHHOIO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
000011IEeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora c nnopmanueii:

BBISBIIATh J€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA BOIPOC U JJIS
peueHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHMKOB  PAa3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMaTH3UpPOBaTh M UHTEPIPETUPOBATH HMH(OPMALUIO Ppa3IM4YHBIX BUAOB U  (HopM
Ipe/ICTaBICHNUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WUTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAA&KHOCTD HHPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCHpI/IHI/IMaTI) nu (1)0pMy.]'II/IpOBaTB CY)KIIGHI/ISI B COOTBCTCTBUU C yCJ'IOBI/ISIMI/I n nejsiMu
06H_ICHI/I$I, SICHO, TOYHO, PpaMOTHO BLIpa)KaTL CBORO TO‘-IKy 3pCHI/I}I B y'CTHBIX N IIHUCBbMCHHBIX
TCKCTaX, JaBaTb IOACHCHHUA IIO XO)ly pCIJ_ICHI/I}I 3aJadu, KOMMCHTI/IpOBaTB HOJ'Iy‘-ICHHBIfI
pe3ynbTar;

B X0JIe OOCYXKIEHMsI 3a/aBaTh BOIIPOCHI MO CYHIECTBY 00OCYX/1aeMOU TeMbl, MpoOIeMbl,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HWJCH, HAILICJICHHBIC Ha ITOMCK peIHeHI/ISI, COIIOCTABJIATHE CBOH
C}/)KI[CHI/ISI C CY)K,HGHI/IHMI/I ;[pyrﬂx y‘-IaCTHI/IKOB Aauajiaora, 06Hapy)KI/IBaTB pasﬂnqne U CXOICTBO
MO3ULIMH, B KOPPEKTHOH popme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;



IPEACTABIATh PE3yIbTAaThl PEHICHUsS 33/a4d, HKCIEPUMEHTA, HCCIEIOBAHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIUICHHS C Y4€TOM 3aJad Mpe3eHTAUuu MU
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHAHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTCJJICKT:

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3yibTaTa peleHrs MAaTEMaTUYeCKOM 3a1a4y;

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHUU 337a4d, BHOCHUTH
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAHJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM U YCIOBHUSM, OOBICHATH HPUYUHBI
JOCTHDKCHHUSI WM HEAOCTHIKEHHUS pe3yJbTaTOB JCSATEIbHOCTH, HAXOAWTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh ¥ UCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATBHONW paObOTHI TpU
pelieHny y4eOHBIX 3a/Jay, MPUHUMATh IIellb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpeienarTh BUABI padoT, JIOTOBapHBAaThCs, OOCYKIATh
MIPOILIeCC U PE3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIMOBBIX (Gopmax paboTsl (00CYXIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U WHBIE), BBITIONHATH CBOKO 4YacTh PabOTHl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpPYTMMH 4YJI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTepusM, cHOpMyTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSIMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IIPOBEJEHUHN MATEMaTUUYECKUX PACCYKIECHUM;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IIpU pELICHUU
TEOMETPUUYECKUX 3a7ay;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE TPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMHM, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHMKOB (TMpu3Ma, MUpaMuia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBATh MHOIOIPAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;



CBOOOJHO ONEpPUPOBATh MOHITHUSMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHUKOB
IIJIOCKOCTBIO;

BBITNOJIHATH NapajuiebHOe, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTHPOBaHUE (pUryp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (puryp Ha ImiocKoCTH;

CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMU, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpPaMU;

pemarh 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
FEOMETPUUECKUX  BEJIMYUH, IPUMEHSS H3BECTHBIE METOABbl IpPU  pELICHUHU
MaTEeMaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTH [IPOCTENIINE IPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PELICHUHU CTEPEOMETPUUECKHUX 3a/a4;

U3BJIEKATD, peoOpa3oBbIBAThH u UHTEPIPETUPOBATH UHPOPMALIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PUCYHKaX;

INPUMEHATh IOJIyYCHHbIE 3HAHMS Ha NPaKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
peasibHbIE CUTYyalluM, IPUMEHATHh M3YYEHHBIE MOHSATHUS B IPOLIECCE TMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTb NpaKTUYeCKHue
3a/1a4M, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKUX BEITUYNH;

UMETh TpeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicss HAayquTCs:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil MTOBEPXHOCTAMU, OOBSICHITH CIIOCOOBI IOJTYUEHUS;

ONeprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpalICHUA: HUIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HUIMHIpP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPaIllCHUS;

KJIacCU(pUIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPHI U TIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BLEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OMEpPUPOBATh MOHIATUSMH, CBSI3aHHBIMH C KOMOMHALUSMH TeJll BpAlLeHUs U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBINA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,



BBIUUCIISTH COOTHOIICHHS MEXAY TUIOMIAISIMUA MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Te,

n300paxarb H3ydyaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIC) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB IPOCTBIX 00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIlICHHUS,

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATD nH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha 4Yeprexax u
PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3aJ1aBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUYUCICHHE YIJIOB MEXAY MPSMBIMH U
IUTOCKOCTSIMU, BBIYHCIICHUE PACCTOSHUN OT TOYKH JIO IJIOCKOCTH, B IIEJIOM, Ha
MPUMECHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA P PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TEJ BpAIICHUS NPH IMapaICIIbHOM
MEePEeHOCEe, ICHTPAITBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHH, IPH TTOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CCYCHUS MHOTOIPDAaHHUKOB W T BpPANICHUS: CEYCHHS IHIIMHIpA
(mapainenbHo U MEePHeHAUKYISIPHO OCH), CeYeHHsI KOHYca (IapasuieTbHble OCHOBAHHIO
U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHHS 11apa;

UCIIONIb30BAaTh METObl TMOCTPOEHUSI CEUEHUI: METOJ CJIE0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi pEIIeHUs CTePEeOMETPUYECKUX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO MIaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B
SIBHOW M HESIBHOU (opMme;

pemiath 3aJa4d Ha JIOKa3aTeIhCTBO MAaTEMAaTHYECKHX OTHONICHWA W HaXOXXICHHE
TEOMETPHUYCSCKUX BEIIMYUH;

MPUMEHSTH IIPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI TIPH
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATH PeabHBIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pElIeHUsT MaTeMaTHuecKu CQOpMYIUPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh pealbHbIE CHUTYaIlMH HA S3BIKE TEOMETPHUH, UCCIIE0BATh MOCTPOCHHbBIE
MOJICTTM C UCIOJb30BAHUEM TC€OMETPHUYSCKUX TOHATHA M TEOpEM, armapara ajareopsl,
pelIaTh NPAKTHYSCKHUE 33]]a9H, CBA3aHHBIC ¢ HAXOXKICHHEM I'COMETPHUCCKHUX BEIIMUNH;

HUMCETb NPCACTABJICHUA 00 OCHOBHBIX 3Tanax Pa3BUTHA TCOMCTPUHN KaAK COCTaBHOM 4acTH

dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



OueHka 10CTHXKEeHUA

Buabl oneHOYHBbIX 10 ki 11 k1
npouenyp

Kontpoannas paéora 12 8
CamocTosiTeJIbHAS 18 21
paboTta

MaremaTuueckmii 1 -
JAUKTAHT

3auér - 2

Kpamkoe 00600wennoe onucanue npogepounvix paoom.

Ba3oBblii ypoBeHb
(40%)

TecToBBIE 3agaHUS
(3aKkpBITOrO THTIA BHIOOP OJHOTO OTBETA, YCTAHOBUTH COOTBETCTBHE)
PernpogykTuBHEIE 3a1aHUS

IToBBIMIEHHBII
ypoBeHb (40%)

TectoBbie 3agaHus (OTKPBITOTO THIIA)
TBopueckue 3ajaHusl, 3aJaHKsI «HAWIU OIIHOKYY.

Bricokuii ypoBeHb

TBopueckue 3aJaHust

(20%)

3aaHusI HOBBIIEHHON CIIOYKHOCTH

Cucmema oyenku

Onenka

O0001IeHHOE ONUCAHNE PerTIaMeHTa NPoBeeHusi padoT.

OueHKa nucbMEeHHbIX KOHMPOIbHLIX PAOOm N0 MameMamuxke.

CTaBUTCS, €CIM paboTa BBHINOJIHEHA IOJIHOCTBHIO; B JIOTHUECKHX PACCYXKICHHUSIX U
00OCHOBaHUM PEUICHHUS] HET MPOOETIOB U OMIMOOK; B PEIICHNH HET MaTeMaTHYeCKUX
omnOOoK (BO3MOXKHA OHA HETOYHOCTh, OMMCKA, KOTOpas HE SIBJISACTCS CIECACTBHUEM
HE3HaHMS WJIM HETIOHUMAaHUs y4eOHOTO MaTepHana).

Ouenka ycmHbIX 0Meemog no MamemMamuxe.

CTaBHTCS, €M 00yJaroIuiics MOJHO PAacKPBUI CoJepKaHue Marepualia B 00béMe,
MIPESYCMOTPEHHOM IPOrpaMMO M YYEOHHMKOM; H3JIOXKWI Marepuan I'PaMOTHBIM
SI3BIKOM B ONpEeAETIEHHOW JIOTHYECKOW IOCIIeI0BATEIbHOCTH, TOYHO HCIIONB3YS
MaTeMaTHYECKyI0 TEPMHUHOJIOTHUIO M CHMBOJIMKY; NPABHJIBHO BBITIOJHII PUCYHKH,
YepTeKH, IpadUKu, CONMYTCTBYIOIIME OTBETY; MOKa3aJl YMEHHE HWIUIFOCTPUPOBATH
TEOPETUUECKUE MOJOKEHUS] KOHKPETHBIMHU TNPHMEPaMH, NPUMEHSATh UX B HOBOM
CUTyalld TIpU BBIMOJIHEHWH TMPAKTHYECKOTO 3aJaHUs; IMPOJEMOHCTPHPOBAI
YCBOGHHE paHee M3YYEHHBIX COIyTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTH H
YCTOWYMBOCTh HCIOJB3YEMBIX TIPH OTBETE YMEHHMH UM HAaBBIKOB, OTBedal
CaMOCTOSITETIbHO, ©0€3 HaBOASIIMX BONPOCOB yuuTends. BoO3MOXHBI OfHa-IBE
HETOYHOCTH TIPU OCBEIIEHWH BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJKAX,
KOTOpBIE YYCHHK JIETKO MCTIPaBHJI MOCJIE 3aMEYaHuUs YUUTeIsl.

Ouenka nucbMeHHbIX KOHHPOJIbHBIX PAOOM NO MameMamuxKe.

CTAaBUTCsl, €CJIM pab0Ta BBIIOJIHEHA I10JIHOCTHIO; HO 0OOCHOBAHUE «ILATOBY PEIICHUS
HEJ0CTaTOYHO; AOMYIIeHa 0/1Ha OIMOKa min 2-3 Heqo4u€Ta B BRIKJIAIKAX, PUCYHKAX,
YyepTeKax Wi rpadukax.

BrinonHeHune Bcex 0a30BbIX 3a11aH1/1171 1 OTHO 3aIaHXEC ITOBBIIICHHOI'O YPOBHA UJIN
BBICOKOI'0 YPOBHSI.

Ouenka ycmHubix 0meemog no Mamemamuxe.

CTaBUTCS, €CJIM OTBET yJIOBJIETBOPAET B OCHOBHOM TPEOOBAHHUSM Ha OLIEHKY «5», HO
npu 3TOM HMEECT OJUH U3 HEAOCTATKOB: B H3JIOXKCHHUU OJOITYHICHBI HeOOJIbIIINE
mpo0espl, HE MCKa3MBLIME MAaTEeMaTHUECKOE COJEpKaHME OTBETA, HCIPABICHHbBIC
1oCJIe 3aMEYaHHs YYUTENs; NONyIleHbl 1-2 Hepouéra IMpH OCBEIIEHWH OCHOBHOIO




CoJIep)KaHUsl OTBETa, UCMPABJICHHBIC MTOCIIC 3aMEUYaHUS YIUTEINS;, JOMYIICHBI OIUOKa
nin Oonee ABYX HEMOYETOB IMPH OCBEUICHWH BTOPOCTENIEHHBIX BOIPOCOB MM B
BBIKJIAJIKAX, JIETKO UCIPABICHHBIC MOCIE 3aMEUAHUS YUUTEIIA.

Ouenka nucbMeHHbIX KOHMPOIbHBIX DAOOM NO MAMeMAamuKe.

CTaBUTCS, €CIH JOMYyIIeHO OoJiee omHOW ommOkm wuiu Ooiee 2-3 HEMOYETOB B
BBIKJIA[IKaX, YepTexax Win rpadukax, HO 00yJaromuiicss o0mamaeT o0s3aTeNbHBIMA
YMEHUSMH TI0 TIPOBEPSIEMOI1 TEME.

Ouenka ycmHblX 0meemos no mamemamure.

CTaBHUTCS, €CITM OOYYAlONIMHCS HETMONHO WU HEMOCIeI0BATEeIbHO PACKPBLT
coJiep)kaHUe  MaTepuana, HO TMoKaszan ofmiee TOHMMaHWe BOIpoca U
MPOJAEMOHCTPUPOBATl ~ YMEHUS, JOCTaTOYHbIE JJsl  JajbHEHIIEro  yCBOCHHUS
nporpaMMHoro Marepuana (ompeaenéHnsie «TpeOOBaHUSMH K MaTeMaTHYECKOU
MOJITOTOBKE YYAIIUXCS»); €CIH y O0YYaromerocs WMENTHCh 3aTPYAHCHUS WIA HM
ObuUIM  JIOMyIIEHHl OMIMOKM B  ONpEACICHUH  IOHATHH, WUCIOJB30BaHUU
MaTeMaTHYECKOH TEPMHHOJOTHH, YepTeXax, BBIKIAJKaX, HCIPABICHHBIC TMOCIE
HECKOJBKUX HABOJSAIIMX BOMPOCOB YYHTEIS; €CIU OOYYAIONIMHCS HE CIPABHICS C
MNPUMCHCHUEM TCOPUU B HOBOI1 CUTyallur IIPH BBIIIOJHCHUU MMPAKTHUYCCKOI'O 3a1aHud,
HO BBIMOJHUI 3aJIaHUsI 0053aTEIBLHOTO YPOBHS CJIIOKHOCTH IO JAaHHOW TeMe; eciH
oOyyJaromuiics Mpu 3HAHHUH TEOPETHMUYECKOrO MaTepualia MoKa3all HEAOCTATOYHYIO
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMCHUN M HABBIKOB.

Ouenka nucbMeHHbIX KORMPOIbHBIX PAOOm no Mamemamuke.

CTaBUTCSI, €CJIU B padOTe OIMyLIEHbI CYLIECTBEHHbBIE OMINOKH, BHIIBUBILHUE, YTO
oOyyaromuiics He o0agaer 00s3aTeIbHBIMA YMEHHUSAMHU 110 JAHHOKM TeME B TIOJTHOU
Mepe Win eciiu padoTa MoKa3alla MOJHOE OTCYTCTBHE Y 00y4aroerocs
00s13aTeIpHBIX 3HAHUN ¥ YMEHHI TI0 TTPOBEPSeMO TeMe U 3HAYNTENbHAS YacTh
paboThI BHIMOJIHEHA HE CAMOCTOSITEIIBHO.

Ouenka ycmHblx 0meemos no mamemamuxe.

CTaBUTCS, €CIU OOYYAIOUIMHCA HE PacKpbll OCHOBHOE COAEp)KaHHE YydueOHOTro
MaTepuaia; OOHApyKWJ HE3HaHHE WJIM HEMOHWMaHWe Oomblneld wian Hamboiee
Ba)KHOM dacTW yueOHOro Marepuaina; JIOMYCTHI M HE MCIpaBWI JAaXe I0ocie
HaBOJAIIMX  BOIIPOCOB  YUMTCIIA OIIMOKH B OIIpECACIICHUN HOHHTHﬁ, Ipu
WCHOJNB30BaHUM MAaTEMaTHYECKOH TEPMHHOJIOTHHM, B PHCYHKaX, UYEpTeXax MWIH
rpadukax, BBIKIQJKaX; €clH OOydJaromuiicss OOHApYXHJI MOJHOE HE3HaHWE WU
HCIMOHMMAHUE U3y4acMOI'0 yT-ICGHOI‘O Marcpuajia Uujinu HEC CMOT' OTBETUTh HU Ha OAWH
13 IOCTABJICHHBIX BOIIPOCOB 10 H3YYEHHOMY MaTepHaly.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 BBenenue B crepeomMeTpuio 23 1 2
9 B3anMHoe pacnonoxeHue npsMbIX B 5 1 1
IIPOCTPAHCTBE
3 [TapamienbHOCTH NPAMBIX U IUIOCKOCTEN B 8 5
HPOCTPAHCTBE
4 HepHeHIH/II‘(’yJ'ISIpHOCTL MPSMBIX U 25 3
IIJIOCKOCTEW B IIPOCTPAHCTBE
VYTIIBI U pacCTOAHUSA 16 1
MHoOrorpaHHuKu 7 1
BexTops! B ipocTpaHcTBE 12
8 HOBTOP@HI/IC, 0000IIIEHHE U CUCTEMATU3ALINS 5 9 1
3HaAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 17




11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m P Kontpoabnbie IlpakTuueckue p
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanutudeckasi TeOMeTpHUs 15 1 1
5 [TorTOpCHHME, O606IL[CHI§C u 15 1 1
crcTeMaTh3alusl 3HAHUIA
O0BéM MHOTOTpaHHUKA 17 1
Tena BpateHust 24 1
5 [To11a11 TOBEPXHOCTH U 0OBEMBI 9 1 1
KPYTIIBIX TEJ
6 JBmxenus 5 1
7 [ToBTOpeHwue, 0606LueH1sze u 17 ) )
cucTeMaTh3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 11




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIC ITpaBUIIa H300paKeHNS HA PHCYHKE
IJIOCKOCTH, TIAPaJIEIbHBIX IPSIMBIX (OTPE3KOB),
CEepeIHbI OTpe3Ka

KoanuecTBo yacoB

Bcero

KonTposabHbie
padoTbI

Hara
U3y4YeHUs

DJ1eKTPOHHbBIE
uudpossie
oOpa3oBaTejbHbIE

pecypcsl

[TonsATHS cCTEpEeOMETPUU: TOUKA, IPsIMAs, TUIOCKOCT,
npocTpancTBO. OCHOBHEIE ITPaBHIIa N300paKeHUs Ha

PUCYHKE INIOCKOCTH, NapaJlJICJIbHBIX ITPAMBIX
(0Tpe3KkoB), cepequHbBI OTPE3Ka

[onsTHs: nepecexaromuecs MIOCKOCTH,
nepeceKaromuecs npsMasi v II0CKOCTh;
HOJIYIIPOCTPAHCTBO

[TonsTua: nmepecekaromuecs MIOCKOCTH,
TepeceKaroIInecs mpsMasi v MI0CKOCTh;
MOJTyTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PHUTYD, HECYNIECTBYFOIIUX
00BEKTOB

MHororpaHHUKH, H300paKeHHe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PHUTYD, HECYNIECTBYFOIIUX
00BEKTOB

AKCHOMBI CTCPCOMECTPUH U IICPBLIC CICACTBUA U3

HUX

AXKCHOMBI CTCPCOMCTPUH U IICPBBIC CICACTBUSA U3

HUX




AKCHOMBI CTEPEOMETPHH U MIEPBEIC
cienctBus u3 HuX. Croco0bl 3a1aHus
OPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHHS TPSMBIX U THIOCKOCTEH

10

11

UzobpakeHne ceueHni mUpaMubl, Kyoa u

MPHU3MBI, KOTOPBIE MMPOXOJAT Yepe3 ux peodpa.

N3o0paxeHne nepecedeHus oayYCHHBIX
mIockocTe. PackpaninBanue moCcTpOSHHBIX
CEYCHUH pa3HBIMH IIBETAMHU

N3o0paxenne ceueHni MHpaMUIbl, Kyoa u

MPU3MBI, KOTOpPBIE POXOAAT Uepe3 ux péopa.

U3obpakeHne nepecedeHust MoaydeHHBIX
IJIOCKOCTEN. PackpanimBanue NOCTPOEHHBIX
CEYECHUI pa3HbIMH LIBETAMHU

12

13

N300paxkeHne cedeHuii mupaMuibl, Kyoa u

NPU3MBI, KOTOPBIE MPOXOAAT uepe3 ux peéopa.

N3o6paxeHne nepecedeHns MoTydeHHbIX
IUIOCKOCTEN. PackpammmBaHue MOCTPOESHHBIX
CEYEHUI pa3HbIMH LIBETAMHU

W3obpakenne ceueHni nupaMupl, Kyoa u

MIPU3MBI, KOTOpPBIE MPOXOJAT Yepe3 ux peodpa.

Uzobpakenne nepecedeHust MoaydeHHBIX
IJIOCKOCTEN. PackpanimBaHue NOCTPOEHHBIX
CEYEHUH pa3HbIMH LIBETAMHU

14

15

Merton cneaoB sl HOCTPOCHUS CEUEHUIN

MerTopa cieoB A1l MOCTPOCHUS CEYEHUH.
CBoiicTBa mepecedeHuil MPsIMbIX U
IUIOCKOCTEN

16

MerTopa cieoB Aj1sl MOCTPOCHUS CEYEHUH.
CBolicTBa nepeceveHuil NpsIMbIX U

16




IUIOCKOCTEH

17

ITocTpoeHue ceuenuii B nmupamu/e, Kyoe mo
TpéM TOoukaM Ha p&opax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIUCh I11aroB
MOCTPOCHUS

18

ITocTpoeHue ceuenuii B nmupamu/e, Kyoe mo
TpéM TOoukaM Ha p&opax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aITUCh 11aroB
MOCTPOCHUS

19

20

21

ITocTpoenue cedenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX qepTexcef/'I U 3aIlMCh I1aroB
MOCTPOCHUS

ITocTpoenue cedenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX qepTe)Kef/'I " 3aIlMCh I1aroB
HOCTPOCHUS

[ToBTopenue mannmerpun: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYTrOJILHUKOB

22

23

24

IToBTOpenue mannmerpun: Teopema
Memnenas. PacueTsl B CEUEHUSX HA BBIHOCHBIX
yeprexax. Mcropus pa3BUTHS TUTAHUMETPUN
U CTEPEOMETPUHU

KonTponsHas padora "AKCHOMBI
p p
crepeomerpuu. CedeHus"

B3anMHOe pacnonoxeHue npsiMbIX B
npocTtpancTBe. CKpeuIBaromuecs npsMble.
[Ipu3Haky CKpeMBaOIIMXCS MPSAMBIX.
ITapamienpHble PsSMBIE B IPOCTPAHCTBE

17




25

TeopemMa o CylIeCTBOBaHUU U
€JIMHCTBEHHOCTH MPSAMOM MapasiebHON
JTAHHOM MPAMOMN, IPOXOSIICH Yepe3 TOUKy
MPOCTPAHCTBA U HE JIeXkKAIIeH Ha JaHHOU
npsMoi. JleMMa o nepeceueHun
napavieIbHBIX OPSIMBIX MIOCKOCTHIO

26

27

28

29

ITapamnensHOCTB Tpex NpsMbIX. TeopeMa o
TpEX MapaIeNbHbIX NpAMBIX. TeopeMa o
CKPEIINBAOIINXCS MPSIMBIX

ITapannensHoe npoekTupoBanue. OCHOBHbIE
CBOWCTBA NAapaJIEIbHOIO IPOEKTUPOBAHUS.
N3obpaxenne pa3HbIX Guryp B
NapaJyIeNbHON MTPOEKIUU

IeHnTpasbHas nmpoeKLus. YToi ¢
COHAIpaBJICHHBIMU CTOPOHAMM. VYron MCKOY
IPSAMBIMU

3aa4uy Ha 10Ka3aTeNbCTBO U UCCIIEOBAHNE,
CBS3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
NPOCTPAHCTBE

30

[onsATHs: MapaIeNbHOCTh NPSIMOH U
IUIOCKOCTH B IIpocTpaHcTe. [IpusHak
napajjieIbHOCTH IPSMON U INIOCKOCTH.
CBolicTBa MapajeabHOCTH IPSIMON 1
IUIOCKOCTH

31

I'eomeTpryeckue 3a1a4v HAa BEIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTBIO MPSAMBIX M IMIJIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoenue ceueHusi, MPOXOAIIETO Yepes
JTAaHHYIO MIPSIMYIO Ha YepTEXE U

18




33

34

MapajuIeabHOTro APYrou mpsMoi. Pacuér
OTHOIIICHUH

[TapaiensHast IPOEKIKs, IPUMEHEHHE IS
MOCTPOCHUS CEUCHUI KyOa 1
napauenenunena. CeokicTsa
napasulesenueaa u Ipu3Mbl

TTapannensHble miockocTu. [puzHaku
MapaieIbHOCTU ABYX IUIOCKOCTEN

35

TeopeMa o0 mapajuieIbHOCTH U
€JUHCTBEHHOCTH ITIOCKOCTH, IPOXOAALIEH
yepe3 TOUKY, HE MPUHAICKALTYI0 JaHHOU
TUIOCKOCTHU M CJICACTBUS U3 HEE

36

CBoiicTBa MapaienbHbIX MIOCKOCTEH: 0
MapaJUIEIbHOCTH MPSAMBIX IIEPECEUCHUS TPU
MEPECCUCHUM ABYX MapaJlJICJIbHBIX
IJIOCKOCTEN TPEThe!

37

38

CBoiicTBa MapauIeNbHBIX IIOCKOCTEH: 00
OTpe3Kax HapauIeIbHbIX MPSIMBIX,
3AKIHOYEHHBIX MEXY MapauIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUCHUH MIPSIMOIL ©
JIBYMSI TapaJuIeIbHBIMU TJIOCKOCTSMHU

IToBTOpenwue: Teopema [Iudaropa Ha
IUIOCKOCTH

39

40

41

IIoBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
CpoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napasuiesenuIeaa

BorurciieHHe JUIMH OTPE3KOB B KyOe H
MPSIMOYTOJIEHOM TapaJuIesIeTnIe e

42

[lepneHauKynIIpHOCT NPSMON U TNIOCKOCTH.
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[Ipu3Hak nepneHIUKYISIPHOCTH MPIMOH U
IUIOCKOCTH

IlepnieHAUKYISIPHOCT NPSIMON U TUIOCKOCTH.

43 [Ipu3Hak nepneHIUKYISIPHOCTH MPIMOM U
TJIOCKOCTH
Teopema o CyllecTBOBaHUHU U

44 €JIMHCTBEHHOCTHU MPAMOMU, MPOXOIAILIEH
gyepe3 TOUKY MPOCTPaHCTBA U
NEePHIEHIUKYISIPHON K MIIOCKOCTH

45 [InockocTy 1 NepHeHIUKYISIPHBIE UM
IpsMbIe B MHOTOTPaHHHKAX

46 [InockocTy 1 NepHeHUKYISAPHBIE UM
IIPAMBIC B MHOT'OI'paHHHUKax

47 Ilepnenaukyisap u HakinoHHas. [loctpoenue
NEePIEHIUKYISIPA U3 TOYKU Ha IPSIMYIO

48 [epniennukynsp u HakiIoHHasA. [locTpoeHue
NEePIEHIUKYIISPA U3 TOYKU Ha MPSIMYIO

49 Teopema o TpEX meprneHAnKyIIpax (mpsmas
1 oOpaTHas)

50 Teopema o TpEX nepreHANKYIApax (Mpsmast
1 oOpaTHas)

51 Yo MeXAy CKpeIIMBAIOIIUMHCS TPSIMBIMU

59 [onck nepneHANKyYISIPHBIX TPSIMBIX C
IMOMOMIBIO MEPIICHAUKYIIAPHBIX TIOCKOCTEN

53 OpToroHabHOE MPOEKTHPOBAHUE
[locTpoenue ceyennit Kyoa, IpU3MBI,

54 NPaBUIBHONW UPaAMHBI C TOMOLIBIO
OPTOTrOHAJILHOU NMPOEKLIUU

55 ITocTpoenue ceuenuii Ky0a, MPU3MBIL,

20




56

MPaBUILHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM TPOEKIIUU

CuMMeTpHs B TPOCTPAHCTBE OTHOCHUTEIIHHO
mwiockoctu. [1nockoctu cumMeTpuii B
MHOTOIPaHHHUKAX

57

58

[Ipu3nak neprneHANKYIIPHOCTH MPSIMOM U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPHUHU

IIpaBuiabHbIE MHOTOTpaHHUKHU. Pacuér
pacCTOSHUM OT TOUKH JI0 TNIOCKOCTH

59

IIpaBunbHBIE MHOIOIPAaHHUKU. Pacyér
paccTosiHUM OT TOYKU 10 TUIOCKOCTH

60

CriocoOBbI OIyCTUTH MEPIIEHIUKYIISPHIL:
CUMMETpPHS, CIIBUT TOYKH IO MapaJUIeIbHON
IPSAMOi

61

CrBur 1o HenapauieaIbHONU IpIMOii,
WU3MEHEHHUE PacCTOSTHUN

62

KonTponbnas padora "B3zaumHoe
pacroioxeHre NpsIMbIX U IIIOCKOCTEH B
pocTpaHcTBe"

63

64

65

[ToBTOpEHUE: Yroyi MeXay NpsIMbIMUA Ha
IJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOpEMa KOCHHYCOB
IloBTOpEHME: YrOoa MEXIY
CKPEIINBAIOIIMMUCA NPAMBIMU B
MIPOCTPAHCTBE

T'eomeTpryeckre METOIbI BEIYUCICHUS YIia
MEX]1y IPSMBIMHA B MHOTOI'paHHUKaX

66

JByrpannsiii yron. CBONCTBO JIMHEHHBIX
YIJIOB ABYTPaHHOTO yIJIa
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67

68

69

Ilepnenqukynsipueie mockocTu. CBoiCTBa
B3aMMHO MEPIEHINKYISIPHBIX ITIOCKOCTEH

IIpu3Hak nepneHIuKyIsIPHOCTU IIOCKOCTEN;
TeopeMa O IPsAMOI repecedeHns AByX
TUIOCKOCTEN NEPIIEHANKYIISIPHBIX TPEThel
TUIOCKOCTH

[IpssMOYTONBHEIN MapauieNenuiesn; Kyo;
W3MEpEHHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napaJuresenuIeaa

70

71

72

Teopema o muaroHany IpSMOYTOIHHOTO
napaJulesieTuIieia U CISICTBHE U3 Hee

CrepeoMeTpruiecKue U NpUKIaJHbIe 3aJa4H,
CBS3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
IPSMBIX U IUIOCKOCTH

[loBTOpeHMeE: CKpEIMBAIOIINECS MPSIMBIE,
napajuieibHbIe TNTIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napanienbHbIX MJIOCKOCTENW Ha
CKPEIIHBAOIUXCS MPSIMBIX, PACCTOSTHHAE
MEKAY CKpCIIMBaOINUMUCA IPAMBIMU B
MIPOCTBIX CUTYAIIHIX

74

75

76

PaccrosiHue ot Touku J0 IINIOCKOCTH,
PacCTOAHUC OT Hp}IMOf/'I J0 IINIOCKOCTHU

Brrunicnenme paccTossHUN MeXTy
CKPEIIMBAIOIUMHUCS MPSIMBIMHU C TIOMOIIHIO
MEPIEHINKYIAPHON TITOCKOCTH

TpéxrpaHHbIi yroj, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHMHYCOB U CUHYCOB JJIsA
TPEXTPaHHOTO yriia
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DneMeHTHI c(hepruIecKoil TeOMETPUH:

77 1
reofie3ndecKue JIMHUM Ha 3eMIie

78 Kontponbrast padora "Yriasl 1 paccTossHAS" 1

79 Cucremaru3ais 3HaHWH "MHOTOTpaHHUK U 1
€ro 3JeMeHTHI"

80 IIupamupa. Buns! nupamun. [IpaBunbHas 1
nupamuja

81 IIpusma. [IpsiMas v HaKJIOHHAs! IPU3MBIL. 1
IIpaBunpHas nmpusma

82 IIpsiMoit mapasienenumen, NpsMOyToJIbHbIA 1
napaiienenumnesn, Kyo

83 Brimyknbie MHOTOTpanHuku. Teopema 1
Oilnepa
Brinykibeie MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuibHbBIE U TOTYTIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas pabora "MHororpanHukn" 1

86 [lonsATHE BeKTOpa HA MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3HOCThH BEKTOPOB 1

89 [IpaBwiio mapannenenunena 1

90 YMHOKEHHUE BEKTOpa Ha YHUCIIO0 1

o1 Pasnoxenune Bekropa 1o 0asucy Tpéx 1
BEKTOPOB, HE JIXKANINX B OJIHON TNIOCKOCTH

92 CkaJispHOE IPOU3BEACHHE 1

93 Brrunciienne yriia Mexay BEKTOpaMH B 1

MIPOCTPaHCTBE
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94 [Ipocreiimue 3ana4un ¢ BEKTOpaMH 1
95 IIpocTeiimme 3amaqm ¢ BEKTOpaMH 1
96 IIpocreiimime 3a1a4n ¢ BEKTOPaMH 1
97 [Ipocreiimue 3ana4n ¢ BEKTOpaMH 1
98 O06o00uieHne 1 cucTeMaTU3aus 3HaHAN 1
99 OO0o0menne n cucTeMaTu3anus 3HaHUH 1
100 Hrorosast KOHTpOJIbHAsI paboTa 1 1
101 Htorosas KOHTpoJbHAS paboTa 1 1
102 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
11 KUIIACC
KonnuyecTBo 4acoB DJIEKTPOHHbIE
Ne ara n¢poBbIe
n/n Tema ypoka Bcero Kontpoanusre ilzyllemm :)lﬁ:)l;l;osaTenbnme
padoTsI pecypebr
1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B TIPOCTPaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MIpOM3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncnenne yria 1
MEX]y BEKTOPaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE TPAMOI], 1
MIPOXOISIICH Yepe3 B TOUKH"
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ypaBHeHI/IC IJIOCKOCTHU, HOpMaJib, YpPaBHCHUC

> IJIOCKOCTH B OTpe3Kax

6 YpaBHEHHE IUIOCKOCTH, HOPMallb, YpaBHEHUE
IJIOCKOCTH B OTpe3Kax

7 BexTopHoe npousBeneHue

8 JInHeliHbIe HEPABEHCTBA, TUHENHOE
MIPOrpaMMHUPOBaHUE

9 JIuHelinble HEpaBEeHCTBA, TUHEITHOE
MIPOrpaMMHUpPOBaHUE

10 AHanuTHYECKHE METO/BI pacdyéra yria
MeX1y NPSIMBIMA B MHOTOTPaHHUKAX

1 AHaTUTHYECKUE METOJIBI pacyéTa yria
MEXy IITOCKOCTSAMU B MHOTOTpaHHHKAX

12 ®dopmyna pacCTOSTHUSA OT TOUKH 10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxeHnue paccTOSHUI OT TOUKH J10
IJIOCKOCTH B KyOe

14 HaxoxeHnue paccTOSHUI OT TOUKH J10
IJIOCKOCTH B MIPABHJIHOW MUpaMUe

15 KonTponbHas pabora "AHanutndyeckas
reomerpus”

16 CeueHnst MHOTOTPaHHUKOB: CTaHJIapPTHBIE
MHOTOTPaHHUKH

17 CeueHnst MHOTOTPaHHUKOB: METOJ] CIIEI0B
CeueHnst MHOTOTPaHHUKOB: CTaHJIapTHBIE

18 IJIOCKOCTH, TIEPECEUCHUS PSIMBIX U
IJIOCKOCTEN

19 [NapannensHble TPSIMBIE U TUIOCKOCTH:

napajiCIbHBIC CCUCHU A

25




20

21

22

[TapannenbHbie IPSMBIE U MJIOCKOCTHU:
pacuéT OTHOIIEHUN

Hapannem,HLIe IIPSAMBIC U TNIOCKOCTU: YTJIBL
MCKAY CKPCUIMBAOIIIUMUCSA ITPSAMBIMU

[lepieHquKyNApHBIE IPSMBIE U TUTOCKOCTH:
CTaHJApTHBIC Maphl MEPIECHANKYIIPHBIX
IJIOCKOCTEH W MPSMBIX, CAMMETPHHN
MHOTOIPaHHUKOB

23

IIepnenaukyIsipHbIE NPSMBIE U TUIOCKOCTH:
TeopeMa O TpexX MepPHEeHIUKYIIIpax

24

25

26

IlepnenaukysipHbIE NPSMBIE U IUNIOCKOCTH:
BBIYUCIICHH JJIMH B MHOTOTPAHHUKAX

IToBTOpEHHMeE: TIIONAIi MHOTOYTOJLHHKOB,
(hopMyIIBI TSI TIONIAIEH, COOOpaXKEHHSI
moxoous

[ToBTOpEHHME: TIIOIAIH MHOTOYTOJLHUKOB,
(dbopMyIbl I TUTOMA e, COOOpaXKeHUs
nojooust

27

IToBTOpEHME: TIIOIA I MHOTOYTOJIbHUKOB,
(dbopMyIbl IS TUTOmAeH, COOOpaXKeHUs
noxoous

28

29

30

31

[Tnomany ceueHuit MHOrOTPaHHUKOB:
IJIONIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpasKeHUs TTOH00MS

[Tnomany ceueHnii MHOrOTPaHHUKOB:
IJIOIIAIM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpasKeHUs TTOH00MS
Konrponbnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOTPaHHUKOB'"

005bEM Tena. OO6BEeM MPAMOYTOIEHOTO

26




napajjieaenuicaa

3agaun 00 yaBOCHHUH Ky0a, 0 KBaApaType

32
Ky0a; O TPUCEKITUH yTiia
CrepeoMeTpruecKre 3aJa9t, CBI3aHHbIE C

33 00BEMOM TIPSIMOYTOILHOTO
napaienenumnena
[Ipuknanuble 3a1a4u, CBI3aHHbBIE C

34 BBIYHCIICHHEM 00BEMa MIPSIMOYTOIIEHOTO
napaenenumena

35 OOBEM MPSIMOIA TTPUZMBI

36 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB PSIMON TIPH3MBI

37 [NpuknagHble 3a1a49M, CBI3aHHBIE C 00BEMOM
IpSAMOM NPU3MBI
Brruncnenne 00bEMOB TEN € TOMOIIBIO

38 onpeaenéHHoro uHrerpaia. Oobém
HaKJIOHHOH MPU3MBI
Beruncnenre 00bEMOB TEI € TIOMOIIBIO

39 onpeaenéHHoro uHrerpaia. Oobpém
THPaMUIbI

40 ®opmyna 06béMa mupamuapl. OTHOIIEHHE
00BEMOB TTUPAMU]] ¢ OOIINM yTIIOM

a1 dopmyna 06béma nupamupl. OTHOLIEHHE
00BEMOB ITUPAMUJI ¢ OOIIHM yIIOM

42 CrepeoMeTpuiecKue 3a/1a4u, CBI3aHHbIE C
00bEMaMK HAKIIOHHOM MPU3MBI

43 CrepeoMeTpuiecKue 3aa4u, CBI3aHHbBIE C
00bEMaMU TUPAMHUTBI

44 [puknagusie 3a1aun 10 Teme "O0bEMBI

27




Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
TIPU3MBI

[Ipuknagasie 3amagu o Teme "OOBEMBI

45 Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 066EMOB. Berancienne
PacCTOSHUS 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTpaHHHKA"
Hunuaapuyeckast TOBEPXHOCTb,

48 o0Opa3ymIiue MWIHHAPHICSCKON
MOBEPXHOCTH

49 unuuap. Ipsamoit KpyroBoi LUIMHIP.
[Tnommans MOBEpXHOCTH LMIIHHPA

50 Konundeckast moBepXxHOCTh, 00pa3yromue
KOHHYECKOH moBepxHocTH. Konyc

51 Ceuenne KOHyca INIOCKOCTBIO,
MapajuIeTbHON TUIOCKOCTH OCHOBAHHUS

59 Yceuénnslii konyc. M300paxkeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnommane 60KOBOI MOBEPXHOCTH U TIOJTHON
MOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MMOBEPXHOCTH U MTOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpuiecKue 3aJau Ha

55 JI0Ka3aTeJIbCTBO M BBIUHCIICHHE,
ITOCTPOCHNEM CEUEHHH MMIUHAPA, KOHyCa
CrepeomeTpHuUuecKne 3a1a9u Ha

56 JI0Ka3aTeNbCTBO U BHIYUCIICHUE,

MOCTPOEHUEM CEUCHUM IIWIMHAPA, KOHyCca

28




57

58

59

HpI/IKHa,Z[HBIC 3aJa4u, CBsA3aHHBIC C
MUINHAPOM

[Ipuknagabie 3ama49u, CBI3aHHEIC C
IUTAHIPOM

Cdepa u map

60

61

62

63

[epeceuenne cdepsl 1 M1apa ¢ MIOCKOCTHIO.
Kacanme mapa u cepsl rockoctsio. Bun u
M300pakeHHE mapa

[Tepeceuenne chepsl 1 mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsbl miockocthio. Bua u
M300pakeHne mapa

Ypasuenune chepsl. [Inomans chepor u e€

JacTel

Cummerpus cdepsl U mapa

64

CrepeomeTpuuecKkue 3a1aqu Ha
JIOKa3aTeNIbCTBO M BBIYUCIICHUE, CBA3aHHbBIC
co chepoi U mapom, MOCTPOSHUEM UX
CEUYEHUM IIIOCKOCTBIO

65

66

67

68

CrepeomeTpuuecKkue 3a1aqu Ha
JIOKa3aTeNIbCTBO M BBIYUCIICHUE, CBA3aHHbBIC
co chepoii U mapom, MOCTPOSHUEM UX
CCUCHHH TTOCKOCTBIO

[Ipuxamabie 3a1a49u, CBsI3aHHBIE CO Cepoit
U IapoM

[ToBTOpEeHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYMCIICHUA B OKPY>XHOCTHU, CTAHAAPTHBIC
nogoous

PasnuuHble KOMOWHAIMK TEJT BPALCHUS U
MHOI'OI'paHHUKOB

29




69

70

71

3agauu o teme "Tena v MOBEPXHOCTH
BparieHus"
3agaun o Teme "Tema u MOBEPXHOCTH
BpaieHus"

KontponbHas padbora "Tena 1 moBepXHOCTH
BparnieHus"

72

73

74

O0béM mmHapa. Teopema 06 00bEME
MIPSIMOTO IMIIMHAPA

Brruncnenne 00bEMOB TEN € TIOMOIIBIO
onpeaenéHHoro uHrerpaia. O0béM KoHyca
[Tnomaan 60KOBOH M MOIHOW NOBEPXHOCTH
KOHYyca

75

76

CrepeoMeTpUUueCKUe 3a/1auM, CBSI3aHHBIE C
BEIYHCIICHHEM 00BHEMOB IIMIIMHAPA, KOHYCa

[Tpuxmamasre 3agauun o Teme "OOBEMBI U
IIJIOTIA TN TIOBEPXHOCTEH Ten"

77

78

O061BEM mapa u mapoBoro cexkropa. Teopema
00 00béme mrapa. [Inomane chepsr.
CrepeoMeTpruiecKHe 3a/1a41, CBI3aHHBIE C
BBIYHUCIICHHEM 00BEMOB IT1apa, IIapoOBOTO
CerMeHTa U [IapOBOT0 CEKTOPa

[puxmamasre 3agauun o Teme "OOBEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM IIapa u
wiomianso chepbl. COOTHOIICHUS MEKTY
IIOMIAISIMU TIOBEPXHOCTEH U 00bEMaMu
IMOIO0HBIX TEIl

79

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenue o0béMa ipu moo0uu.
CrepeoMeTprUYecKHe 3a/1a4u, CBI3aHHBIC C
BBIUHCIICHHEM 00BEMOB TEIl U IIOIIAAEH
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MOBEPXHOCTEH

80

81

Konrtponbnas padora "[Inomann
MTOBEPXHOCTH B O0BEMBI KPYTIIBIX Ten"
JBmxenns mpoctpadcTBa. OTOOpaKEeHUS.

JBwkeHns u paBeHCTBO ¢uryp. Obdmue
CBOICTBA JBMKEHHI

82

Buap! nBukeHui: napajysienbHbIi IEPEHOC,
LIEHTpaJIbHasi CHMMETPHSI, 3€pKaJIbHAs
CHMMETPHUS, TOBOPOT BOKPYT MPSIMOM

83

[Ipeobpazosanus nonoous. [Ipsimas u chepa
Diinepa

84

85

FCOMeTpI/I‘-ICCKI/IC 3aJa4y Ha IPUMCHCHHUE
JBHKCHUA

KonTponbHas pabora "BexTtops! B
npocTpaHcTBe"

86

O6o6matomiee nosropenue 11 noHsTHH H
MeToA0B Kypca reomerpun 10-11 kmnaccos,
cucreMaTu3auus 3HaHuil: "[lapannensHoCTh
MPSIMBIX U TIOCKOCTEH B MPOCTpaHCTBE"

87

O6o06matomiee nosropenue 11 noHsTHH H
MeToA0B Kypca reomerpun 10-11 kmaccos,
cuUcTeMaTu3anus 3HaHuil: "BexkToph B
npocTtpaHcTse"

88

89

O6o6matomiee nosropenue 11 moHsITHH 1
MeToJI0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTH3anus 3HaHui: "BekToph B
pocTpaHcTBe"

O6o0matoniee nosropenue 11 noHsTHH H
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTn3anys 3Hanui: "O0beM

31




MHOTOTrpaHHHKA"

90

O6o0mmatomiee nosropenue 11 noHsATHH H
MeToJ10B Kypca reomerpun 10-11 kmaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOTrpaHHHKa"

91

O6o0matoiee nosropenue 11 noHsTHH H
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucteMarusanys 3Hanui: "I[lnomanu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

92

93
94

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToA0B Kypca reomerpun 10-11 kmaccos,
cucreMaTusanusa 3Hanuii: "[lnomagu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

UroroBas koHTpoOIBbHAS paboTa

Htorosas koHTposbHas paboTa

95

[ToBTOpenue, 06001IeHNE U CUCTEMAaTH3AITNS
3HAHUU

96

UcTopus pa3Butus cTepeoMeTpun Kak HayKu
1 e€ poJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

98

99

UcTopus pazButus cTepeoMeTpun Kak HayKu
1 e€ poJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHHA

Ucrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM
Ucrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM

32




100

101

102

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ poJb B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHIA
Ucropus pazButus crepeoMeTpun Kak HAyKU
U €€ poJb B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: 'eomerpus. 10-11: yue0. ayisa o01meo0pa3oBat. yupek1eHuid: 0a30BbId U TPOQUIT.
ypoBua#/[JI.C. AtanacsH, B.®.byry3os, C.b. Kagomuies u mp.]. - 16 -e u3a. - M.

[Ipocsemenue, 2007. - 256 c.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

C.M.Caaksn. U3yuenue reomerpuu B 10-11xiaccax: Meroa.pexkomenianuu k yueo.:Ku. qs
yunrenst/C.M.CaaxksH, B.®.byry308B.- M.:IIpocBemenue,2001.-222c¢.

[Toypounsie pa3pabotku mo reomerpun: 10 xmacc/Coct.B.A.fIpoenko. - M.:BAKO,2011.-
304c.

[Toypounsie pa3pabotku mo reometpun. 11 kmace/Coct. B.A. SIposenko. -M.:BAKO,2006. -
336c¢.

E.M. PabunoBuu. 3aauu U yrpakHEeHUs Ha rOTOBbIX yeprexax. 10-11 knaccel. ['eomerpus. -
M.: Unekca,2003.- 80c.

b.I'.3uB.3amaun x ypokam reometpun. 7-11 kmaccel. - C.IletepOypr, 1998. - 624c.

B,H. JlutBunenxo, I'.K. be3pykosa. 3agaun no crepeomerpun(10-11 xmaccsr). - M.
[IxonbHas nmpecca,2005. - 92, [4] c./Cepusi:I'otoBumcs k EI'3("bubnuoreka xxypHana

"Maremaruka B 1ikosie"; Boin.34)

I'.1O. KoBtyn ['eomerpus. 11 kimacc: TEXHONOrHYECKHE KapThl YPOKOB 110 I'COMETPHUHU 151
11 knacca, opueHTupoBaHHbIe Ha paboTy o yueOHuky JI.C. Atanacsina, B.®.
byry3osa, C.b. Kagomuesa, JI.C. Kucenépoii, O.1".Ilo3nska. M.:

ITpoceemenne,2017.- 240c.1
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

https://prosv.ru/
https://videouroki.net/
https://obr.1c.ru/mathkit/
https://fipi.ru/

https://uchi.ru/
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