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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00yYaroIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX W
MPEAMETHBIX PE3yJIbTaTOB OOYYCHHS] TC€OMETPHU B HAIPaBICHUH JTUYHOCTHOTO
pa3BuTus oOydarommxcs, ¢GopMHUpoOBaHUs (YHKIHOHATIHLHOM MaTeMaTHu4ecKou
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPHUCCKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO W HIACANTBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SIBJICHUM W MPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYUYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yYaIUXCs, a TaKKe KadyecTB MBINUICHUSA, HEOOXOAMMBIX U aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpusi sBiIsIETCS OJAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, Tak Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHHe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYaroIIMMHCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKN JOTHICCKUX YTBEPIKICHUH
B XOJI¢ pCIUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmNepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3amMu OOBEIUHSET pa3Hbie BUIBl YYEOHOW H TPYIOBOH NEATEIHHOCTH,



SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCs MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 6a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUM,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA MJIs
oOyJarolmxcs CpeHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CHenu(puKol TreoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTikeHHe LeTM OCBOEHMSI MPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHRIMM 3agadaMd  OCBOEHHUS  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBisirOTCS:

e (opMHpOBaHHE NPEJICTABICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE TPEACTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONIUX OMUCHIBATDH
U U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPa;

e (opMUpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaJIbHOM MHpPE MHOTOTPAHHHUKH U TE€JIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
IPAKTUUECKUM COJIEPKaHUEM;

e Dpa3BUTUE  MHTEIUIGKTYaJbHBIX M TBOPYECKUX  CIOCOOHOCTEH
oOydarommuxcs, TMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKIX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHHe (GYyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOU
TeOMETPUM: yMEHHE pAaclOo3HaBaThb IMPOSABICHUS T€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX JKU3HEHHBIX
CUTyalUsiX M IpPHU U3YYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMyIHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHITH OCBOSHHBIN
reOMETPUYECKUN anmapar g pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIECHUBATh MOIYUYEHHbBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHUE B KYypC
CTEpEOMETPUH B Hayale €ero W3yueHus 3ajJady, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHMSI, M ONPEAEeIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue OTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeabHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
ydalmxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIIeHUs 3ajad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX 00pa3oB W  3a7ad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU oOOpa3amu. Co3naHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJsgHOCTh, a ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJIsHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpKaHUS.

OcHoBHBIE cozeprkaTelibHbIe JMHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MuororpanHukny, «[IpsiMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpAMHATHI B pocTpaHCcTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHHH
pacnpezieniieTcss He TOJIbKO IO COJIep)KaTelIbHbIM JIMHUSAM, HO M IO TrojaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

Conepxanne 00pa3oBaHUsS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOeHHUsl pabodyeil MporpamMMbl, paCHpeeNEHHBIM TI0 TOAaM OO0ydYeHwus,
CTPYKTYpUPOBaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUAMU U HAaBbIKAMHU OCYIIECTBIISIIOCH MOCJIEIOBATEIBLHO U MOCTYNATENBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OOYydYaIOUTUXCS, PaCHIUpss U
yriyosisis e€, o0pasyst MpoUYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 kinacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooyduenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBaronmecs mnpsmeie. [lapamienbHOCTh MNpPAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY MNPSMbIMU B MPOCTPAHCTBE.
[TapaiuiennbHOCTH IJIOCKOCTEMN: IapaJuIeIIbHbIC IJIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCcTBeHHbIE (DUTYyphl Ha
IJIOCKOCTH: TETPa’p, KyO, nmapajiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHbICE W MEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM U IUIOCKOCTH, TEOpemMa O NPsIMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IMPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojdl  JBYTPAHHOTO  yTJIA.
[lepnieHaUKyISp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIApax.

MHoOrorpaHHuKHU

[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAA MOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajjieJienune]; U ero cpoictea. Ilupamupa: N-yrosibHas nupamujia, TPaHU U
OCHOBaHUE NMUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, MPABUIbHAS U
yceu€HHas nupamMuga. OIJIEMEHTbl Tpu3Mbl U nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKHU: TOHSATHE NMPABUWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBWIbHAS THPAMUJIA; TpaBWIbHAs TPEYTroJibHasg NUpPaMHUAA W MPABUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, HNapauielenuneaax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, AMaroHaau, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUBbI,
TeopeMa O IUlomaau yced€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMU/IBI, TPU3MBI.

[Togo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MaWMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylolias W OCb, IUIOMAAb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: oCHOBaHUE U BepliliiHA, 00Opa3yronias
U OChb, IUIOMaAb OOKOBOM U TIOJHOM IOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrollue U BbICOTa; OCHOBaHUS U OOKOBAsi MTOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, TUAMETP; IUIOMIAJb MMOBEPXHOCTU C(EpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpalieHus Ha TIIOCKOCTH. Pa3BépTka MUIMHpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKO0JIO cdephl; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpallEHUS.

[Tonsarue 00 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Teil. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM Iapa u 1mIomass chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUyieIbHO WM TEPHEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTu U B ipocTpaHcTBe. ClioKeHNe U BEIYMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHass cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocrermme 3amaun B
KOOpJIMHATax. YTol Mexay BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB Mexy MNPSMBIMH U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUaIOMErocs Kak akKkTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIINECTBA, TMPEICTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIIEHHUEM K MHPY, BKJIIOYash ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 3J0poBOro U 0€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/JI0pOBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTB); (bu3HYecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oyayuieil npodeccuu U peanu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMO00pa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYACTHIO B PCIICHUH MPAKTUYCCKHUX 3a7a4 MAaTEMaTHYSCKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECKOM KYJIbTYphl, TOHWMAHUEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCICHHs 337ad B
00JIACTH  OKDY’KAalOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MO’KHBIX ITOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUK{, [MOHMMaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUSCKOH JACSITeIbHOCTH, DTaloB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3ALMHU; OBJIAJCHUEM S3BIKOM
MaTEMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIIEIOBATEIBCKYIO JEATEIHHOCTH
WH/IMBUIYAJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro IMpeaMera
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHHEM YHUBEPCATLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTNEUIMU.

1)  Vuuseepcanronvle  nosmasamenvhvle  Oelicmsus, — 0Oecnevu8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAOWUXCs (0Cc8OeHUe
Memoo08  NO3HAHUA  OKpYycaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBUIBJISATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHOIICHHA MEXAY HOHITHIMH, (POPMYIUPOBATH
ONpPE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKayy, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBBIBATh  CYKICHU:
YTBEPAUTCIIbHBIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJCHHSIX U YTBEPKICHHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeLCTBA MaTEeMaTHUYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HaWbOOJee MOAXOAANIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOPEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUC;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEJILHO (HOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI TI0 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, UCCIAEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora c nundopmanmueii:

e BBIABISATH JACPUITUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIPOC W JJIS PEIICHUS 3a]a9H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB M (OPM TIPEICTABIICHHUS,;

e CTPYKTYypUPOBaATh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3INIHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  0becneyusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0uenue:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJISIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS IO
XOJy pelleHus 3aaui, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHMs 3aaBaTh BOIIPOCHI 110 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jiMyle U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3a/1a4 MPE3EHTAUU 1 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUyJIbHOM paOOThI PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpeaensaTh BUAbI padoT, JOrOBapUBATHCS, 00CYK1aTh POLECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOI 4YacTh paOOThl U
KOOPJIMHHUPOBaTh CBOM JEWCTBHS C JPYTMMM YJIE€HAaMU KOMAaH[BI,
OLIEHMBaTh Kauye€CTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT MO KPUTEPHUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

Gopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAaH, ITOPUTM PEUIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 peleHus
C YY4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uHhopmauu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB,;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTaTa peleHus] MaTEMAaTHYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa NN W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHHSI WIM HEIOCTHXKECHUS PE3yIbTaTOB ACSATEILHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH M CICIACTBUS W3 HUX OPU PEIICHUN
TeOMETPHUECKUX 3a/1a4.

OnepupoBaTh MOHATHSIMU: TTAPALICTLHOCTDh M IEPIICHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAaHHBIA YroJjl, TPaHW ABYTPAHHOTO YTJa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAaHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBITYKIIbIM
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABI MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccudunmpoBarb ~ MHOTOrpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
Kiaccuukanuy (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW;, TMPABUIIbHBIE
MHOTOTPAHHHKH; TIPAMBIC U HAKIIOHHBIC TIPU3MBI, TTapaJUICICTTUTICBI).

OmneprpoBaTh MOHATHIMH: CEKYI[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METOJ CIICIOB.

CtpouTh = CEUEHUST MHOTOIPAHHUKOB METOJOM  CIIEJOB, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Permarp 3a1aun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEIIMUUH MO 00pas3iam Win
QITOpPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOJbl TPU PEIICHUU
CTaHJapTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXKITY IBYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
QITOpUTMaM, TPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJbl TPU pEHICHUU
CTaHJAPTHBIX ~MaTeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXIy
CKPCIIMBAIIUMUCS TPSIMBIMH, MEXIy MNPSIMOA H  IJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CAMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKThl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaratonX HECKOJIbKO IAroB PELICHHUs, €CIH yCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MPOTrpaMMHBIE  CpPEACTBA M JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH HpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W NPHUMEHATb W3YyYEHHBIE TOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIHPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TE€OMETPUU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAX0KICHUEM F€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUSIMHU: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MUJIMHAPUYECKOH  TIOBEPXHOCTH;  IIWJIMHIP;  KOHWYECKas  IOBEPXHOCTbH,
oOpa3yrole KOHMYECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OneprpoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CETMEHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnsite  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MOBEPXHOCTEH W 00bEMaMu
MOJOOHBIX TEII.



N3o06paxaTth u3yudaemble (UTYypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BUx cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPeACTaBICHHYIO Ha YepTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATH MTPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpPaMH, CKaJspHOEC IIPOM3BEIACHUE, pACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IAroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pewars mpocreimne reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MAaTEMATHYECKUMX OTHOLICHHW W
HAX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 110 o0pa3laM WM alropuTMam, IpUMeHss
U3BECTHBIC METO/bI IIPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpyMeHATP  HpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh IMOTYyYEHHBIE 3HAHMS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallMd W TPUMEHATh HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCcKu CQOPMYJIMPOBAHHONM MPOOIEMBbI, MOJEIUPOBATH peabHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
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padoThI

10

12 1

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POIII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
Mynbetuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

POIII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
Mynbetuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

[TeprieHAMKYIAPHOCTD MPSAMBIX U
IJIOCKOCTEN

12

POII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
MynbeTuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/

bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

Vrasl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

10

POIII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
Mynbstrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

MHororpanHuku

11

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f4131ce

OO6BbEMBI MHOTOIPaHHUKOB

[ToBTOpEHME: CEUCHMS, pACCTOSTHUS U YTIIbI

POIII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
Mynbstypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/
HNudoypox
https://infourok.ru/
Mynbstrypok https:/



https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/

/multiurok.ru/ Hemopran
https://nsportal.ru/
bu6nmoreka [IOK
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

11 KJIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Tena BpamieHus

KoauuecTBO 9acoB

Bcero

12

KonTpoJbHbIe
padoThI

IpakTnyeckune
padoThbI

DJIEeKTPOHHbIE

(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

PO .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynsTrypok https:/
/multiurok.ru/ Hemmopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

O0BEMBI TENT

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTuypok https:/
/multiurok.ru/ Henopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

BekTopsl 1 KOOpIAMHATEI B IPOCTPAHCTBE

10

POII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTuypoxk https:/
/multiurok.ru/ Henmopran
https://nsportal.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

[ToBTOpenue, 06001EeHNE,
cucTeMaTu3alus 3HaHu|

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTrypok https:/
/multiurok.ru/ Hemoprain
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
No KoaudecTBO 9acoB Jlara IIpumeuanue
JJIeKTPOHHBbIE U(PPOBHIE
n/ | Tema ypoka Becer Konrpoasn  IIpakruuec HU3Yy4YeH (KOppeKTHpOB
o0pa3oBaTe/IbHbIE PecypcChl
n 0 ble paboThI KHe padoTel  HA Ka)
OCHOBHBIE
TOHSITHS
CTEpEOMETPUU:
TOYKa, TIpsMas,
TJIOCKOCT,
MIPOCTPAHCTBO. PO .https://resh.edu.ru/ Madoypok
[TpaBuita https://infourok.ru/ MymneTrypok https:/
n300pakeHus Ha 1 /multiurok.ru/ Hemopran
PHUCYHKaXx: https://nsportal.ru/ bu6mmorexa LIOK
HU300paKEeHHS https://m.edsoo.ru/7f4131ce
IUIOCKOCTEH,
napauIeIbHBIX
TIPSIMBIX
(oTpe3koB),
CepeIUHBI OTpe3Ka
[TousiTus:
PO .https://resh.edu.ru/ Madoypoxk
nepeceKarouecs )
https://infourok.ru/ MynsTrypox https:/
MJIOCKOCTH, .
I — 1 /multiurok.ru/ Hemopran
o I;Maﬂ " https://nsportal.ru/ bubnuoreka [HOK
P https://m.edsoo.ru/7f4131ce
MJIOCKOCTh
[TonsiTus: 1 PO .https://resh.edu.ru/ Madoypoxk



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

HepECEeKarOIINecs
IJIOCKOCTH,
HepeCeKaroIInuecs
npsiMasi v
IJIOCKOCTh

https://infourok.ru/ MymneTrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

3HAKOMCTBO C
MHOFOFp AdHHUKaMU,
n300paxeHue
MHOTOI'PAaHHUKOB
Ha PUCYHKaX, Ha
MIPOCKITMOHHBIX
yepTekax

Hauvanpabie
CBeZIeHHsI 0 KyOe u
nupamMuze, ux
pa3BEPTKU U
Moaenn. CeueHust
MHOTOT'PAaHHUKOB

HauvanbHbie
CBeZIeHHsI 0 KybOe u
nupamMuze, ux
pa3BEPTKU U
mopaenn. CeueHus
MHOTOT'PAaHHUKOB

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHHUU
CTEPEOMETPHH:
AKCHOMBI

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymnbsTrypok https:/
/multiurok.ru/ Hemmopran
https://nsportal.ru/ bubauorexa IIOK
https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MynsTrypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ budmuorexa [{OK
https://m.edsoo.ru/7f4131ce

PO .https://resh.edu.ru/ Madoypoxk
https://infourok.ru/ MynsTypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypoxk
https://infourok.ru/ Mynstypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce



https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

CTEpPEOMETPUH U
CJIICACTBHUSA U3 HUX

[Tousatue 00

AKCHOMATUYECKOM PO .https://resh.edu.ru/ Mudoypoxk

MOCTPOCHUU https://infourok.ru/ MymnsTiypox https:/
8 CTEPEOMETPUU: /multiurok.ru/ Hermopran

AKCHOMBI https://nsportal.ru/ Bubauorexa IIOK

CTEPEOMETPUH U https://m.edsoo.ru/7f4131ce

CJICZICTBUS U3 HUX

[TonsTre 00

AKCHOMAaTHUYECKOM POIII .https://resh.edu.ru/ Mudoypoxk

MIOCTPOCHUU https://infourok.ru/ MymneTrypok https:/
9 CTEPEOMETPHU: /multiurok.ru/ Hemmopran

aKCHOMBI https://nsportal.ru/ bubauorexa [IOK

CTEPEOMETPUHU U https://m.edsoo.ru/7f4131ce

CIIEJICTBUS U3 HUX

[Tonstue 06

AKCHOMaTHUYECKOM PO .https://resh.edu.ru/ Madoypoxk

MOCTPOECHUHU https://infourok.ru/ MynsTrypox https:/
10 CTEPEOMETPUH: /multiurok.ru/ Hemopran

aKCHOMBI https://nsportal.ru/ bubaunorexka LIOK

CTEPEOMETPUH U https://m.edsoo.ru/7f4131ce

CIICJICTBUS U3 HUX

Baanurioe PO .https://resh.edu.ru/ Madoypoxk

pacmoaoKeHue .

HpAMBIX B https:{llnfourok.ru/ MynbsTypok https:/
11 HpocTpatcTBe: /multiurok.ru/ Hemopran

https://nsportal.ru/ budmuorexa [JOK
nepeceKaroIuecs,

napaaijiCiIbHbIC U

https://m.edsoo.ru/7f4131ce



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

CKpEIIMBAIOIINECS
npsiMble
[TapannenbHOCTD

MPSMBIX U
IIJIOCKOCTEN B

PO .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MynsTrypox https:/

HPOCTPaHCTBe: resh.edu.rwyPoccuiickas»lesson/6129/c
12 napajuliesibHble )
onspect /multiurok.ru/ Hemmopran
HpsIMBIC B
A — https://nsportal.ru/ bubauorexa IIOK
https://m.edsoo.ru/7f4131ce
napajuieIbHOCTh
TPEX NPAMBIX
[TapannensHOCTB
NPSIMBIX | POII .https://resh.edu.ru/ Madoypok
IUIOCKOCTEH B https://infourok.ru/ MymneTrypok https:/
13 IIPOCTPAHCTBE: /multiurok.ru/ Henopran
[TapamnenpHOCTD https://nsportal.ru/ bu6mmorexa LIOK
pSAMON U https://m.edsoo.ru/7f4131ce
TUIOCKOCTH
POIII .https://resh.edu.ru/ Mudoypok
Yol ¢ https://infourok.ru/ MymnsTrypok https:/
14 COHaNpPaBJICHHBIMH /multiurok.ru/ Hemopran
CTOpOHAMHU https://nsportal.ru/ bubnuoreka [{OK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/ Madoypoxk
Yron mexmy https://infourok.ru/ MynsTrypox https:/
15 IPSIMBIMU B /multiurok.ru/ Henmopran
IIPOCTPAHCTBE https://nsportal.ru/ bubnuorexka LHOK
https://m.edsoo.ru/7f4131ce
16 Yron mexny POIII .https://resh.edu.ru/ Mudoypok



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

MpsAMBbIMHA B

https://infourok.ru/ MymneTrypok https:/

POCTPAHCTBE /multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/ Madoypoxk

[TapannenbHOCTD )

. https://infourok.ru/ MyabsTypok https:/

IUTOCKOCTEH: )

17 HADAICILHLLC /multiurok.ru/ Hemopran

HHF:) CKOCTIH https://nsportal.ru/ bubaunorexka LIOK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/ Madoypok

CaolicTBa https://infourok.ru/ MymneTrypok https:/

18 napauIeIbHbIX /multiurok.ru/ Hemmopran

IJIOCKOCTEH https://nsportal.ru/ bubauorexa IIOK
https://m.edsoo.ru/7f4131ce

N .

POCTEMIIIHE POIII .https://resh.edu.ru/ Mudoypoxk

MPOCTPAHCTBEHHBIE .
https://infourok.ru/ MynsTypox https:/

burypsl Ha )

19 /multiurok.ru/ Hemopran

TIOCKOCTH:

TeTDAD. KV https://nsportal.ru/ bubnuorexa [{OK

PadIp, kYD, https://m.edsoo.ru/7f4131ce
napaiesNeuIe]]
POIII .https://resh.edu.ru/ Mudoypok

Moctpoenue https:{llnfourok.ru/ MynbsTypok https:/

20 . /multiurok.ru/ Hemopran

CECUYCHUN
https://nsportal.ru/ bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/ Muadoypoxk

91 [TocTpoenue https://infourok.ru/ MynsTrypox https:/

CeUYCHHI /multiurok.ru/ Hemopran

https://nsportal.ru/ bubauorexka LIOK



https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/

https://m.edsoo.ru/7f4131ce

Kontponbnas
pabora o Teme
"IIpsimble
IUIOCKOCTH B

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymsTrypok https:/

22 /multiurok.ru/ Hemoprain
MIPOCTPAHCTBE.
s https://nsportal.ru/ bubauorexa IIOK
P https://m.edsoo.ru/7f4131ce
PSIMBIX U
I0CKOCTEH"
[TepneHaukyIsipHO
PHERATE D POIIT . https:/iresh.edu.ru/ Mrdoypox
CThb MPSAMOU U )
https://infourok.ru/ MymnsTrypok https:/
TIOCKOCTH: .
23 /multiurok.ru/ Hemopran
NEPIEeHIUKY IS PHBI
e LPSMLIC B https://nsportal.ru/ bubmuorexa [{OK
P https://m.edsoo.ru/7f4131ce
NIPOCTPAHCTBE
TTpsvre POIII ._https://resh.edu.ru/ Hndoypoxk
https://infourok.ru/ MynsTypox https:/
HapaJuieNIbHbIE U -
24 /multiurok.ru/ Hemopran
HNEPIEHIUKYIIAPHBI
& K ITOCKOCTH https://nsportal.ru/ bu6mmorexa ITOK
https://m.edsoo.ru/7f4131ce
Tpsie PO ._https://resh.edu.ru/ HNudoypox
https://infourok.ru/ MynsTrypox https:/
napajuieNbHbIe U .
25 /multiurok.ru/ Hemopran
NEPIECHIUKYIISIPHBI
e K IIOCKOCTH https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce
[Ipu3nak POIII .https://resh.edu.ru/ Mudoypok
% MEPHEHIUKYIAPHO https://infourok.ru/ MynsTypox https:/

CTH IIPSIMOM U
IUIOCKOCTH

/multiurok.ru/ Hemopran
https://nsportal.ru/ bu6aunorexa IIOK



https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/

https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypok

Hpustax https://infourok.ru/ Myssriypox https:/
27 gfgljgﬁfj JPII’IPHO /multiurok.ru/ Heroprar
TOCKOCTH https://nsportal.ru/ bu6amorexa IIOK
https://m.edsoo.ru/7f4131ce
POII .https://resh.edu.ru/ Mudoypoxk
Teopema o npsimoii https://infourok.ru/ MymnsTrypok https:/
28 MePHEHIUKYIISIPHO /multiurok.ru/ Hemopran
1 IIOCKOCTH https://nsportal.ru/ bubauorexa IIOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/ Tadoypok
Teopema o npsamoit https://infourok.ru/ MymneTrypok https:/
29 HEPIEHIUKYIIIPHO /multiurok.ru/ Hemmopran
W IIOCKOCTH https://nsportal.ru/ bubaunorexa LIOK
https://m.edsoo.ru/7f4131ce
POII .https://resh.edu.ru/ Mudoypok
Teopema o ipsiMoit https://infourok.ru/ MymnsTrypok https:/
30 MIEPIICHIUKYIISIPHO /multiurok.ru/ Hemopran
1 TTOCKOCTH https://nsportal.ru/ bu6mmorexa IIOK
https://m.edsoo.ru/7f4131ce
[lepnengukymnsap u
HAICTOHHBIE: PO .https://resh.edu.ru/ Madoypoxk
paccTostHue OT _
https://infourok.ru/ MynsTrypox https:/
31 E?;ii(i(;ﬂ /multiurok.ru/ Hemopran
’ https://nsportal.ru/ bu6imorexa IIOK
paCCTOf{HHe or https://m.edsoo.ru/7f4131ce
psSIMO#A 110

IIJIOCKOCTH



https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

[Iepnenpukymnsp u
HAaKJIOHHBIE:
pacCTOsIHUE OT

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymnsTrypok https:/

32 E?;ii OI‘C‘;H /multiurok.ru/ Herropra
é https://nsportal.ru/ bu6imorexa ITOK
PACCTOAHHE OT https://m.eds00.ru/7f4131ce
psIMOH 110
IIOCKOCTH
[eprieHauKyIIsAp U
HAIOHHKE: POIII https://resh.edu.ru/ Findpoypok
pacCcTosiHHUE OT )
https://infourok.ru/ MymnbsTrypok https:/
TOYKH JI0 .
33 OCKOCTH /multiurok.ru/ Hemopran
1L
’ https://nsportal.ru/ bubmorekxa LIOK
p aCCTOfIHHe or https://m.edsoo.ru/7f4131ce
psSIMO#A 10
IUIOCKOCTH
[MeprieHaAUKYIAp U
HAICTOHHbIC: POII .https://resh.edu.ru/ Mudoypok
paccTosiHue OT _
oMK 1O https://infourok.ru/ MynsTypox https:/
34 nnocxcflcm /multiurok.ru/ Hemopran
’ https://nsportal.ru/ bu6morexa [IOK
paCCTOf{HHe or https://m.edsoo.ru/7f4131ce
pSIMO#A 110
IUIOCKOCTH
Vel B PO .https://resh.edu.ru/ Madoypoxk
MPOCTPAHCTBE: https://infourok.ru/ MynsTrypox https:/
35 YIOJ MEXY /multiurok.ru/ Hemopran
psIMOM U https://nsportal.ru/ bubnuorexka LHOK
IJIOCKOCTBIO https://m.edsoo.ru/7f4131ce



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

JIByrpanHblii yrod,

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymnsTrypok https:/

36 JUHEHHBIN yroJ /multiurok.ru/ Hemoprain
JIBYTPAHHOIO yrJja https://nsportal.ru/ bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/ Madoypox
JByrpanHblii yrou, https://infourok.ru/ MymnsTrypox https:/
37 JUHEHHBIN yroJ /multiurok.ru/ Hemopran
JIBYTPAHHOTO yTiia https://nsportal.ru/ bubmoreka [{OK
https://m.edsoo.ru/7f4131ce
I1
CPICIMIYTHPHO PO https:/resh.edu.ru/ MEboypok
CTh TUIOCKOCTEH: .
— https://infourok.ru/ MyneTrypok https:/
38 ng HCH MKV IDHO /multiurok.ru/ Hemmopran
PHEHIHEY TP https://nsportal.ru/ bu6mmorexa ITOK
CTHABYX . https://m.edsoo.ru/7f4131ce
MJIOCKOCTEM
1T 0
P HeHHHKyHﬂVpH PO .https://resh.edu.ru/ Madoypoxk
CTh TUTOCKOCTEH: .
I https://infourok.ru/ MynsTrypox https:/
39 nIe) RV TADHO /multiurok.ru/ Hemopran
PHEHIHIY TP https://nsportal.ru/ bu6mmorexa IIOK
T ABYX . https://m.edsoo.ru/7f4131ce
MJIOCKOCTEM
IT 0
*P HeHHHKyMVpH PO .https://resh.edu.ru/ Madoypoxk
CTh TUIOCKOCTEH: .
https://infourok.ru/ MynsTrypox https:/
MPU3HAK ;
40 . /multiurok.ru/ Hemopran
PHEHAKYAP https://nsportal.ru/ budmuorexa [JOK
T ABYX . https://m.edsoo.ru/7f4131ce
TTOCKOCTEH
41 Teopema o Tpéx POIII .https://resh.edu.ru/ Mudoypok
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https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
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https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

NEPIEHAUKYIIIPAX

Teopema o Tpéx

https://infourok.ru/ MymneTrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

PO .https://resh.edu.ru/ Madoypoxk
https://infourok.ru/ MyabsTypok https:/

42 e /multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa [{OK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/ Madoypok

. https://infourok.ru/ MymneTrypok https:/

43 Eeev;ﬁzrzni;ﬁzzax /multiurok.ru/ Hemmopran
https://nsportal.ru/ bubauorexa IIOK
https://m.edsoo.ru/7f4131ce

KonTponbHas
pabora o Teman POII .https://resh.edu.ru/ Mudoypok
"IlepneHuKyIspH .
https://infourok.ru/ MynsTypox https:/
44 ocTh HpHMEI,),( 1 /multiurok.ru/ Hemopran
Tgi;if;i?ﬂyﬂ https://nsportal.ru/ bubmorexa LIOK
https://m.edsoo.ru/7f4131ce
MMpAMBIMHA U
MII0CKOCTSIMU"
Ilonsarue
MHOTOTPaHHUKA, PO .https://resh.edu.ru/ Mudoypoxk
OCHOBHEBIE https://infourok.ru/ MymnsTypok https:/
45 3JIEMEHTBI /multiurok.ru/ Hemopran
MHOTOTpaHHUKA, https://nsportal.ru/ bubnuoreka [HOK

BBIITYKJIBIC
HCBBIITYKJIBIC

https://m.edsoo.ru/7f4131ce



https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
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https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

MHOTI'OT'paHHUKH
pa3BEépTKa
MHOT'OTpaHHHKA

IIpusma: n-
yroJjbHas MPU3Ma;
rpaHU U OCHOBAHUS
MPU3MBL; TIpsiMast U

PO .https://resh.edu.ru/ Madoypox
https://infourok.ru/ MynbsTrypok https:/

46 HAKJIOHHAs /multiurok.ru/ Hemmopran
MPU3MBI; OOKOBas https://nsportal.ru/ bubauorexa [IOK
Y TIOJIHAA https://m.edsoo.ru/7f4131ce
MOBEPXHOCTh
IPU3MBI
POII .https://resh.edu.ru/ Madoypok
[Tapannenenunen, .
. https://infourok.ru/ MymnsTrypok https:/
47 HPAMOYTOILHBIH /multiurok.ru/ Hemopran
napasuieNienumnesa u
ero cBoficTEa https://nsportal.ru/ bubaunorexka LIOK
https://m.edsoo.ru/7f4131ce
IIupamupa: n-
yTOJIbHAS
MUPaMHJIA, TPAHH U
OCHOBaHHE PO .https://resh.edu.ru/ Madoypoxk
MAPaMU/IbI; https://infourok.ru/ MynsTrypox https:/
48 OOKOBas 1 MOJHAs /multiurok.ru/ Hemopran
MIOBEPXHOCTh https://nsportal.ru/ bubnuoreka [HOK
ApaMU/IBbL; https://m.edsoo.ru/7f4131ce
MpaBWJIbHAS U
ycedu€HHast
U paMHuJIa
49 [IpaBunbHbIE POIII .https://resh.edu.ru/ Madoypok



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

MHOT'OTpaHHUKHU:
MIOHSITHE
IIPABUJIBHOTO
MHOTOTPaHHHKA;
IpaBUJIbHAS
npusMa u
MpaBWIbHAS
NUPAMUJIA;
IpaBWJIbHAS
TpeyrojbHas
nupaMuia u
IIPaBUJIbHBIN
TeTpas’ap; Kyo

https://infourok.ru/ MymneTrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

[Ipencrasnenue o

POII .https://resh.edu.ru/ Mudoypoxk

IMMPpaBUJIbHBIX .
https://infourok.ru/ MynsTrypox https:/
MHOTOTpaHHHKAX: .
50 oKTa5 /multiurok.ru/ Hemoprain
AP, https://nsportal.ru/ buGimorexa ITOK
AOACKEIP H https://m.edsoo.ru/7f4131ce
UKOCadIP.
Cummerpus B
IPOCTPAHCTBE:
CHMMETPHA PO .https://resh.edu.ru/ Madoypoxk
OTHOCHTEJIBHO )
TOUKIL. TIDAMOIK https://infourok.ru/ MynsTrypox https:/
51 HHOCK;CEH ’ /multiurok.ru/ Hemopran
' https://nsportal.ru/ bu6imorexa IIOK
DJIEMEHTHI

CUMMETPHUH B
nupamujax,
napajuleIenune1ax

https://m.edsoo.ru/7f4131ce



https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
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https://nsportal.ru/
https://m.edsoo.ru/7f4131ce

, IPABUJIBHBIX

MHOTI'OIrpaHHHUKax N
Brruucnenue POII .https://resh.edu.ru/ Mudoypoxk
3JIEMEHTOB https://infourok.ru/ MynsTrypok https:/
52 MHOTOTPaHHUKOB: /multiurok.ru/ Henmopran
p€6pa, nuaroHanu, https://nsportal.ru/ bubnuoreka LIOK
YIJIBI https://m.edsoo.ru/7f4131ce
[Tnomans 6OKOBOM
MOBEPXHOCTU U
MOJIHOM
POII .https://resh.edu.ru/ Mudoypoxk
MTOBEPXHOCTH .
. https://infourok.ru/ MymneTrypok https:/
HpSAMOU IIPU3MBEI, .
53 /multiurok.ru/ Hemmopran
TUTONIATh
O CHOBAHILIA https://nsportal.ru/ bubauorexa IIOK
’ . https://m.edsoo.ru/7f4131ce
TeopemMa 0 GOKOBOI
MOBEPXHOCTHU
MPSMOU IPU3MBI
ITimomanes 00KOBOI
MOBEPXHOCTH U
MOBEPXHOCTHU
. POIII .https://resh.edu.ru/ Mudoypok
MPaBUIIbHOM )
https://infourok.ru/ Mynstypox https:/
MUPAMHU/IBI, )
54 /multiurok.ru/ Hemopran
Teopema o
ToMmATH BOKOBOI https://nsportal.ru/ bubauorexka [IOK
tmazn https://m.edsoo.ru/7f4131ce
MIOBEPXHOCTH
YCEUEHHOU
TTUPAMU/TBI
55 KontponbHas PO .https://resh.edu.ru/ Madoypoxk

pabora 1o Teme

https://infourok.ru/ MymnsTrypox https:/



https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://infourok.ru/

56

"MHororpaHHuku"

[Tousatue 00
00BEMe

/multiurok.ru/ Hemopran
https://nsportal.ru/ bubaunorexa IIOK
https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymsTiypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bu6aunorexa IIOK
https://m.edsoo.ru/7f4131ce

57

58

O0bEM upamMu/ibl

O0BbEM UpaMHUIBI

POII .https://resh.edu.ru/ Mudoypoxk
https://infourok.ru/ MymneTrypok https:/
/multiurok.ru/ Hemmopran
https://nsportal.ru/ budmuoreka [JOK
https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MynsTypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ budmuorexa [{OK
https://m.edsoo.ru/7f4131ce

59

60

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

POIII .https://resh.edu.ru/ Mudoypok
https://infourok.ru/ MynsTrypox https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

POII .https://resh.edu.ru/ Madoypoxk
https://infourok.ru/ Mynstypox https:/

/multiurok.ru/ Hemopran
https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce

61

O06BEM npu3MBbI

POII .https://resh.edu.ru/ Madoypoxk



https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
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https://infourok.ru/ MymneTrypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa IIOK
https://m.edsoo.ru/7f4131ce

PO .https://resh.edu.ru/ Madoypoxk
https://infourok.ru/ MyabsTypok https:/

62 O0BEM TTPU3MBI /multiurok.ru/ Hemopran
https://nsportal.ru/ bubmuorexa [{OK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/ Madoypok
https://infourok.ru/ MymneTrypok https:/

63 O0BbEM TPU3MBI /multiurok.ru/ Hemmopran
https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/ Mudoypok

KonTponbHas .
https://infourok.ru/ MynsTypox https:/
pabota o Teme ;

64 OBLEMLL /multiurok.ru/ Henopran

MHOTOPAHHHKOB" https://nsportal.ru/ bu6anorexa LIOK

https://m.edsoo.ru/7f4131ce

IToBTOpEHME,

0000611eHNE POII .https://resh.edu.ru/ Mudoypok

CHUCTEMaTH3aITUs https://infourok.ru/ MynsTrypox https:/
65 3HAHUH. /multiurok.ru/ Hemoprai

[TocTpoenue https://nsportal.ru/ bubmuorexa [JOK

CeyeHuil B https://m.edsoo.ru/7f4131ce

MHOTOTPaHHHUKE

[ToBTOpEHHE, PO .https://resh.edu.ru/ Madoypoxk
66 0000meHne https://infourok.ru/ MymnsTrypOK https:/

CUCTEMAaTH3AIIH /multiurok.ru/ Hemopran
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3HAHHI.
Brraucnenune
PAacCTOSTHUN:
MEXy ABYMS
TOYKAMH, OT TOUYKH
JIO TIPSIMOM, OT
TOYKH JI0
IJIOCKOCTH, MEXKTY
CKPEIIMBAOIIMMUC
S IPSIMBIMU

https://nsportal.ru/ bubauorexka IIOK
https://m.edsoo.ru/7f4131ce

POIII .https://resh.edu.ru/ Mudoypoxk

Wrorosas https://infourok.ru/ MymnsTrypok https:/
67 KOHTPOJIbHAS /multiurok.ru/ Hemmopran
pabora https://nsportal.ru/ bubmoreka [TOK
https://m.edsoo.ru/7f4131ce
IToBTOpEHME,
000011IeH1E
cucTeMaTH3anus
3HAHUM.
Brruncnenue
POIII .https://resh.edu.ru/ Mudoypok
YTJIOB: MEXIY )
T —— https://mfourok.ru/ MynbsTrypoxk https:/
68 /multiurok.ru/ Hemopran

A IPSIMBIMU,
MEXAy MpsMOHN U
IUIOCKOCTBIO,
JIBYT'PaHHBIX
YIJIOB, YIJIOB
MEXIY
IIJIOCKOCTSIMU

https://nsportal.ru/ budmuorexa [JOK
https://m.edsoo.ru/7f4131ce



https://nsportal.ru/
https://m.edsoo.ru/7f4131ce
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OBLLEE
KOJIMYECTBO UACOB 68
I10 TIPOTPAMME



11 KJIACC

Ne

T
/i eMa ypoka

Cdepa u map: ueHtp, paamnyc,
JMaMeTp; TUTOIIA b IOBEPXHOCTH
chepnl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUSs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynsTrypok https:/

/multiurok.ru/ Hemmopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

B3aumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTesbHas MIIOCKOCTh
K cdepe; momaab chepsl

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbeTuypok https:/
/multiurok.ru/ Henopran
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

N3o0pakenue cdepsl, mapa Ha
mrockocT. CeueHus 1mapa

PO .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTuypoxk https:/
/multiurok.ru/ Henmopran
https://nsportal.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce



https://resh.edu.ru/
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https://nsportal.ru/
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HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yrolue UIHMHIPUIECKOM
IMMOBCPXHOCTHU, OCb LII/IJII/IH,HpI/I‘{eCKOﬁ
MIOBEPXHOCTH

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTrypok https:/

/multiurok.ru/ Hemoprain
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

[uuHap: OCHOBaHHS H OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh;
TUIOMIA b OOKOBOM M IMOJTHON
MMOBEPXHOCTH

N300pakeHne HUIMHApPA Ha
0ckocTy. Pa3BEéprka nunuHapa.
Ceuenus nuuHApa (MII0CKOCTHIO,
napasuiebHON WIn
NEePIEeHIUKYISIPHON OCH LIMJIUHAPA)

KoHnueckas moBepXHOCTS,
00pa3yronre KOHUIECKON
IIOBEPXHOCTH, OCh 1 BEpLIMHA
KOHUYECKON ITOBEPXHOCTU

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTuypok https:/
/multiurok.ru/ Hemmopran
https://nsportal.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynabsTuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynsTuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
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bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

PO .https://resh.edu.ru/

Nudoypox
https://infourok.ru/
Konyc: ocHOBaHue u BepivHa,
MynbsTrypok https:/
8 o0pa3yromias ¥ 0Ch; IIOMAIb i
. . /multiurok.ru/ Hemopran
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/
Nudoypox
.. o https://infourok.ru/
Y ceu€HHBIN KOHYC: 00pa3yrommue u
MynsTrypok https:/
9 BBICOTA; OCHOBaHUS U OOKOBas )
/multiurok.ru/ Hemopran
IIOBEPXHOCTH
https://nsportal.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/
N300paxeHne KOHyca Ha MIIOCKOCTH. HH@O}_IPOK
.. https://infourok.ru/
Pa3zBéprka konyca. CedeHus KoHyca
. MynasTuypok https:/
10 (TUTOCKOCTHIO, TTAPAJLICITEHOM i
/multiurok.ru/ Hemopran
OCHOBAHMIO, U INIOCKOCTBIO,
g ) https://nsportal.ru/
MIPOXOIATICH Yepe3 BEPIIHHY Br6morexa LIOK
U N J https://m.edsoo.ru/7f4131ce
POIII .https://resh.edu.ru/
11 KomMOuHammst Ten BparieHus u Nudoypox

MHOI'OIr'paHHUKOB

https://infourok.ru/
MynbsTuypok https:/
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/multiurok.ru/ Hemoprain
https://nsportal.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

12

13

14

15

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; chepa, BMcaHHas B
MHOTOTPaHHUK WJIU B TEJIO
BpallleHus

[Toustie 06 00BéMe. OCHOBHEIE
CBOMCTBA O0BEMOB TEN

OO0BEM IuUIMHIpPa, KOHYCa

O06BEéM mapa u miomaas cheps

POIII .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbsTuypok https:/
/multiurok.ru/ Hemmopran
https://nsportal.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce
PO .https://resh.edu.ru/
Nudoypox
https://infourok.ru/
Mynastuypok https:/
/multiurok.ru/ Hemopran
https://nsportal.ru/
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[ToioOHBIC Tea B MPOCTPAHCTRE.
CoOTHOIIEHUS MEX/Ty TUIOIIAIMU
MOBEPXHOCTEH, 00bEMaMuU
MMOXOOHBIX TEI

KonTponbhas pabota mo remam
"Tena Bpamenus" u "O0beMbI T

BexTop Ha mimockocty u B
IIPOCTPAHCTBE
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CoXCHHE U BIUMTAHHUC BCKTOPOB
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YMHOKEHUE BEKTOPA HA YUCIIO

PasnoxeHne BEKTOpa 110 TPEM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio nmapamenenumnena

Pemenne 3amay, cBI3aHHBIX C
MPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMHU
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[IpsimoyrosibHas cucreMa KOOpAUHAT
B IpoctpaHcTBe. Koopaunars!
BekTopa. [Ipocreitue 3agaun B
KOOpJIMHATAX
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VYron mexny Bektopamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB
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Brruucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

KoopannaTHO-BEKTOPHBIM METO
IIPU PEIIEHUU T€OMETPUIYECKUX
3a1a4y
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KonTtponpsHast pabora o Teme
"BeKkTophl U KOOPAUHATHI B
npoctpaHcTae”

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHnue, 0600IIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06061IeHNE U
cucreMaTu3anus 3HAHUH. 3a1[aq1/1
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IJIAHUMETPUU U METOJIBI UX
peLIeHus

IToBTOpEHME, 0000IICHUE 1
cUcTeMAaTHu3alusa 3HaHUH. 3agaun
IJIAHUMETPUH ¥ METOJIbI UX
peteHus

[ToBTOpeHue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
CTepeOMeTpUHr

Hroropas KOHTpPOJIbHAaA pa60Ta
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[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auurs 3HaHU
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OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3os B.®., Kanomiie C.b. u

npyrue, AkimonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIbBI J1JIS1 YYUTEJIA
vpr-klass.com>uchebniki...atanasyan Caaksu C. M. 3yueHne reoMeTpuu B

4-¢

10—11 xmaccax: xu. s yautens / C. M. Caaksn, B. ®@. byTy308.

u3a.,qo0pad.— M., 2010.— 248 c. : ui.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET
vpr-klass.com>uchebniki...atanasyan geometrija-uchebnik_dlja_10-

Kl_atanasjan_l.s-i_dr_.pdf






