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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydyeOHOro kypca «l'eomerpus» 06a30BOro ypoBHS s
oOyvaromuxcs 10 —11 xkmaccoB paspabotaHa Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJIapTa CPeaHEro o0IIero oopa3oBaHusl,
C Yy4YeTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWUU, TPEIBABIICMBIX K
MaTeMaTH4ecKoMy OoOpa3oBaHUIO, W TPAAMIMN POCCHICKOrOo 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ecIieunBaeT OBJIAJCHUE KITFOUEBBIMU KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPa3BUTHA W HEMPEPBIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOMICKYJIBTYpPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T'C€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJCHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYYCHHsS] I'€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydYaroIuxcs, (HOPMHUPOBAHUS (PYHKIMOHAIBLHONH MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYCHHS JPYTrUX YUCOHBIX TUCHUILIMH. Pa3BuTHe y oOydJarommxcs
NPAaBWIBHBIX TPEJICTABIICHUH O CYIIHOCTH M TPOUCXOXKJICHHH T'€OMETPHYCCKUX
aOCTpaKIHMi, COOTHOIICHWHM PEAJIbHOIO0 W HJICATBHOIO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOW HAyKOW SBJICHMH M MPOIECCOB pEajbHOr0 MHpPa, MECTe
TCOMETPUHU B CHCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJCIIMPOBAHUS B HAYYHOM
MO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yUYaluxcs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMUMBIX JIJIs aJalTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OMHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o00pa3oBaHMs, TaK Kak o0OecHeurnBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMaHUTAPHOH.

Jlorndeckoe WMbIIIIeHWEe, (GopMuUpyeMoe NpU H3YUYEHHH OOYYarOIIMMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH U TOCTPOCHUU [EMOYKH JIOTHYECKUX YTBEPKICHHIM
B XOJI¢ PEIICHUS TEOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTATh W OMPOBEPTaThH
TUMOTE3bl  HEMOCPEJACTBEHHO  WCTIOJB3YIOTCS ~ MPU  PEIMIeHWH  3ajaad
€CTECTBEHHOHAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (QU3HKH.

YMeHrne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH 4enoBeka. OpHeHTanus 4elnoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIMajbHOro ObITHSA, Gdopma
OTPaKCHUS OKPY’KAIOIIETO MHUPA, YCJIOBHE YCICITHOTO IMO3HAHUS W aKTUBHOTO



npeoOpa3oBaHusi  JEUCTBUTENLHOCTH. OnepupoBaHHE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUIAbl Y4eOHOM U TPYAOBOW JE€ATEIBHOCTH,
SBIISICTCS OAHMM W3 TPOQPECCHOHATHHO BAXKHBIX KadeCcTB, MOITOMY aKTyaJbHa
3ajadya (opMupoBaHUs y OOYYAIOUIUXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH TI0 MHOTUM HaTpPaBICHHSIM.

Llenp ocBoeHMs mMporpaMMbl y4deOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o0meo0pa3oBaTebHOE M OOUIEKYJIBTYPHOE pa3BUTHE
oOyJaronxcs 4yepe3 ooecrneyeHrne BO3MOKHOCTH PUOOPETEHHSI M MCTIOJIb30BaHUS
CUCTEMAaTHYECKUX T'E€OMETPUYECKUX 3HAaHUW W  JEUCTBHUH, crnenuuIHbIX
r€OMETPUH, BO3MOXHOCTH  YCICIIHOTO MPOJOJDKeHHs 00pa3oBaHUs IO
CTHEIMATFHOCTSM, HE CBSI3aHHBIM C MPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmmMa 1o reomeTpun Ha 0a30BOM YpOBHE TpeJHA3HAYCHA IS
00yJaroONINXCs CPEAHEH IIKOJBI, HE UCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHNA
Ha YpOBHE OCHOBHOTO 001iero oopasoBanms. Takum oOpa3om, oOydarommuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIHE MAaTEMAaTHIECKHE YMEHHSI, CBSI3aHHBIE CO
crenuUKOi TeOMETPUN U HEOOXOIUMBIC JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3YUYHUTh F€OMETpUI0 OoJiee Ti1yO0Ko, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHMSIX B
npo¢eCCUOHANTBHOMN AESITETbHOCTH.

JIOCTHM)KEHHE LelIM OCBOEHMsI NPOrpaMMbl  OOECIEUMBAETCS pPELICHUEM
COOTBETCTBYIOLIMX  3aj1ad. [IpHOpUTETHBIMM 3ajayaMH  OCBOCHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

« hopMUPOBaHUE MIPEJICTABICHUS O TEOMETPUU KaK 4YaCTU MUPOBOM KyJIbTYpPbI

U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIINM MUPOM;

- hopMUpPOBaHUE TPECTABICHNUS O MHOIOTPAHHUKAX U TeJlaX BpaIleHUs Kak
0 BaXXHEMIINX MaTeMaTHYEeCKUX MOJENAX, MO3BOJSIONIMX OINUCHIBaTh U
U3y4aTh pPa3HbIE SBICHUS OKPY’KAIOLIETO MHUPA;

- hopMUpPOBaHUE YMEHHUS PACIO3HABATh HA UEPTEkKaX, MOJACIAX U B peaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHNUS;

- OBJIQJICHUE METOJaMH pEIICHHUs 3aJad Ha MOCTPOEHUS Ha H300pakKeHMSIX
POCTPAHCTBEHHBIX PUTYD;

- popMUpOBAaHME YMEHHUS ONEPUPOBATh OCHOBHBIMH  TOHSATHUSIMHU O
MHOTOTPaHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

* OBJIQICHHUE AJITOPUTMAMHU PEUICHHUS] OCHOBHBIX THUIOB 3a7a4; (OpMUPOBaHUE
YMEHHUS MPOBOAUTH HECJIOXKHBIE JOKa3aTeNbHBbIE PACCYXICHUS B XOJHE
peIIeHus CTEPEOMETPUYECKUX 3aJady M 3aJad C [PaKTHUYECKUM
coJepKaHUEM;



* Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW OOy4aromuxcs,
MO3HABATENbHON aKTUBHOCTH, MCCIEAOBATEIBCKUX YMEHHUNA, KPUTHIHOCTH
MBIIUICHHUS;

- popmMupoBaHue (QYHKIIMOHATHHONH TPAMOTHOCTH, PEIEBAHTHOW T'€OMETPUU:
YMEHHE Pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHITHH, OOBHEKTOB
M 3aKOHOMEPHOCTEW B pEAbHBIX JKU3HCHHBIX CHUTYAIUSIX U MIPH U3YYCHUU
APYTUX  Y4eOHBIX  TPEAMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEMH, (HOPMYIHUPOBATh WX HA S3BIKE TEOMETPHH U CO3/1aBaTh
TCOMETPUYECKUE MOJICNH, TMPUMEHITh OCBOCHHBIH T'€OMETPUYCCKUI
anmapaT s pelIeHUusT  NPAaKTHKO-OPHEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHWBAThH TIOJyUYECHHBIC PE3yIbTaThI.

OTnUYUTENHEHOW OCOOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIFOUEHHE B KYpPC

CTEpEOMETPHH B Hayajle ero W3y4YeHHs 3aJa4, pelIaeMbIX Ha YpPOBHE
MHTYUTHBHOTO TIO3HAHMSI, M OTPECIICHHBIM 00pa30oM OpraHn30BaHHas paboTa Haj
HUMH, 4YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO ¥ MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBHPYET K
TabHEHTIIeMY H3yUeHUIO TIpeIMeTa.

[Ipennouyrenue oTaacTCsl HATJAIHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETHYECKHE 3HAaHHMS MMEIT B CBOEM OCHOBE UYYBCTBEHHOCTH
IPEAMETHONPAKTUYECKOM NEATEIIbHOCTH. Pa3Burue MIPOCTPAHCTBEHHBIX
NPEACTABICHUN Y yJalIUXCsl B Kypce CTEPEOMETPHUH MTPOBOAUTCS 3a CUET PELICHHUS
3a/lay Ha CO3[laHMe NPOCTPAHCTBEHHBIX O0Opa30B M 3ajlad HAa ONEPUPOBAHUE
NPOCTpPaHCTBEHHBIMU o0Opazamu. Co3naHue oOpa3a MPOBOJUTCS C OMOPOWM Ha
HATJITHOCTh, @ OIEpUPOBAaHME O00pa3oM — B YCJIOBUSX OTBJICYCHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHOBHBIE coaepxkaTelibHble JUHUM Kypca «['eomerpun» B 10—11 kaccax:
«MHuororpanHukmn», «IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOphl U KOOPAMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHKE JTIOTHUECKUX YMEHUI
pacrpenensieTcs He TOJbKO MO COJAEpkKaTeIbHbIM JHUHUAM, HO M 1O TojaM
00yJeHHUS Ha YPOBHE CpeHEro o0IIero oopa3oBaHus.

Conepxanue oOpa3oBaHUsl, COOTBETCTBYIOILIEE NPEAMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell TPOrpaMMbl, pACTPEACICHHBIM TI0 ToIaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKUM 0O0pa3oM, dYTOOBI OBIAJCHUE T'C€OMETPUUCCKUMH
MOHATHUSAMHU U HaBbIKAMH OCYILECTBJISJIOCH MOCIEA0OBATENBHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM TIPHUHIIAIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHCTEMY T'C€OMETPUUYECKUX TMPECTABICHUN OOYYarONINXCs, PaCHIUpSs H
yriyosisist e¢, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Henemro B 10 kmacce u 1 gac B
Henento B 11 kimacce, Bcero 3a jBa rojia ooydenus - 102 yueOHbIX yaca.
COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATUSA  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOCHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHoOe pacnonokeHue NpsMBIX B TPOCTPAHCTBE: MEpPECEKaoIIuecs,
napajielbHble M CKpeuuBaromuecs npsiMmbie. [lapannenbHOCTh NPSIMBIX H
IJIOCKOCTEl B MPOCTPAHCTBE: MapajUiesibHbIE TNPsIMbIE B  MPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTh MPSIMOM M TIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YroJd MEXIy TMPSIMBIMAU B TPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM: napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mpocTpaHCTBeHHBbIE (QUTYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenurne; MoCTPOSHUEe CEYSHHIA.

[lepneHAUKYISPHOCTh OPSIMOM U IUIOCKOCTH: NEPHEHAUKYJIISPHBIE MPSMbIE B
OPOCTPAHCTBE, NPSMbIE NapajUyieJbHbIE W NEPHEHAUKYISIPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TEOpemMa O MpSIMOi
MEPIEHINKYIAPHON TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXAY MPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM Yrojd JBYIPAaHHOTO  yIia.
[lepnieHaAUKyJISlp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH /10 IIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 110  TUIOCKOCTH, TMpOeKuus  (urypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IJIOCKOCTEM:  IPU3HAK  MNEPHEHIUKYISAPHOCTH  JIBYX
mIockocTei. TeopeMa o TpeX NMeprneHauKyIspax.

MHoOrorpaHHuKH

[ToHAATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEepTKa MHOrorpanHuka. [Ipusma: n-yronbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; psIMasi U HAKJIOHHAs MpPHU3MbI; OOKOBasi U
TOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiefienunes; U ero cpoucrtsa. Ilupammpa: N-yronpHas nupamMuia, TPaHU MU
OCHOBaHUE NMUPAMUbL;, OOKOBAs U MOJIHASI TIOBEPXHOCTh MUPAMU/IbL; PABUWIIbHAS U
ycedeHHas mnupamMuga. OJEMEHTbl MNpu3Mbl M nupamuasl. l[lpaBuibHbIe
MHOTOIPaHHUKHW: TOHSATHE MPAaBUWIBHOIO MHOTOTPAHHUWKA; MpPABUJIbHAS NpU3Ma U



NpaBWibHAs MNUpamMuAa; NpaBWIbHAS TPEYroJibHAas NUPaMHIa M MPaBHIbHBIN
TeTpa’ap; KyO. IlpeacraBieHne O mNpaBWIBHBIX MHOIOTPAHHUKAaX: OKTa’p,
noneka’ip U ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummeTpuss B MPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSIMOMH,
IUIOCKOCTU.  DJEMEHThl CUMMETpPUM B [UpamMuaax, Hapajlienenunenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Bbruncienne 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, OuaroHaiad, YIJIbL.
[Inomaas OOKOBOW TMOBEPXHOCTH U TOJHOW TMOBEPXHOCTU TMPSMOM MPHU3MBI,
IUIONIalb OCHOBAaHUM, TeopeMa O OOKOBOW TOBEPXHOCTU MPSMON MPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH H MOBEPXHOCTH MPABUIBHOM MHUPAMMIBI,
TeopemMa O IUIOIaau yceueHHoM mnupamuibl. [lonstue 006 o0bemMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tena B mnpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00beMaMu MOJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

HunuHaapudeckast MTOBEPXHOCT, obpazyroriue ATUHIPUYICCKON
MOBEPXHOCTH, OCh IHWJIUHIPUYECKOW TMOBepXHOCTU. LlumuHIp: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias W OCh, IUIONIAT, OOKOBOH U IOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxXHOCTh, 00pa3ylolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OChb, IUIOMAJb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUCHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs TOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, IAUAMETp; IJIOMATh TOBEPXHOCTH CQepsl.
B3anmuoe pacronokenue chepbl U IIOCKOCTH; KacaTelabHas IUIOCKOCTh K cdepe;
IJI0IA/Ib CEepHl.

N3o0paxkeHne e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApPA U KOHYCA.

KomOuwnHamuun Tenm BpameHWss W MHOTOTPAaHHHUKOB. MHOTOrpaHHUK,
OMMCaHHBIK OKoJIo cdephl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK, WU TEJIO
BpaIIeHHUS.

[Tonsite 06 o6beMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tenl. Teopema 06 00bEMe
MPSMOYTOJIBLHOIO Tapajuiesenunena M ciaeAcTBus u3 Hee. O0OBEM HUIMHIpA,
koHyca. O0beM mapa u miomass chepsl.

[TogoOHple Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY IUIOMIATSIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEJI.



Ceuenuss uwiMHapa (MapauieNbHO W NEPIEHIUKYISIPHO OCH), CEUYEHHS
KOHyca (mapajjieJIbHOE OCHOBAHMIO M MPOXOJSIIEEe Yepe3 BEPLIMHY), CEUECHHUS
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockoct U B pocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekropaM. [lpaBwiio mapamnenenunena. Pemenue 3amad, CBA3AHHBIX C
IIPUMEHEHUEM [IpaBUJl JIEUCTBUM C BekropaMu. IlpsmoyrompHas cucrema
KoopauHAT B mpocTpaHcTBe. KoopamHaTel BekTopa. IIpocTteiimme 3amaum B
KOOpIMHATaX. YTOJA Mexay BekropaMu. CKalasipHOE NPOM3BENCHUE BEKTOPOB.
Breluncnenne yrioB MeXay NPSMBIMU U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METO pu peleHnn r€OMETPUUECKUX 3a7ad4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKONU MO3UIIUU O0YYAIONIErocs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIECTBa, TMPEACTABICHUEM O
MAaTeMaTUYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHI,
npoleayp TrpaxaaHCKoro ooOmiecTtBa (BBIOOPHI, OMPOCHl M Mp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKOM TPAXKTAHCKON UIEHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY Y HACTOSIIIIEMY POCCUHUCKOM MaTeMaTHKU, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTHXKEHUSIM POCCUNUCKUX MAaTEMATUKOB U POCCUICKON MaTeMaTHU4eCKON IIKOJIbI,
K HCIIOJIb30BAHUIO 3TUX JOCTHUKEHUN B JPYIHX HayKaX, TEXHOJOTHUSX, cdepax
HKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, JOTHYECKOrO  ITOBEJCHMSI,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKCHUN HAYKHU U JACATEIbHOCTHIO
Y4C¢HOT'0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYAYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHMEM K MHPY, BKJIIOYas ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyXICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM Pa3WyHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TMPUMCHITh MaTeMAaTHYeCKUE 3HAHUA B
HMHTEpecax 37J0pOBOro u 0e30macHoOro 0opasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0pPOBBIO (30pOBOC NMHUTAHHUE, COAUTAHCUPOBAHHBIA PEKHUM 3aHATHH H

OT/bIXA, peryisipHas busznueckas AKTUBHOCTH); duznueckoro
COBEpILICHCTBOBAHUS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOWS; HHTEPECOM K
pasmuuyHbIM  chepamMm  mpodeCCHOHANBHONW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W ¢ TMPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBATh COOCTBEHHBIE KU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TPOTSKEHUU BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHICCKUX 3a7a4 MAaTeMAaTHYECKON HAIIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYCCKOH KYIbTYPhl, MMOHUMAHUEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TIPOIECCOB HA COCTOSIHHE NMPHPOJIHOW M COIUATBHOU
CpelIbl, OCO3HAHHWEM TJIOOAIBHOTO  XapakTepa OKOJOTHYECKUX  TMPOOJIeM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMaTHYCCKUX 3HAHWHU JUIA pEIICHHs 3a7ad B
0o0JaCTH  OKpY)KalomIeH cpebl, IJIAaHUPOBAHHUS IIOCTYIIKOB U OICHKH WX
BO3MOXXHBIX TIOCIICIICTBUH JUISI OKPY>KAFOIICH CPeIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OONIECTBEHHOW TPAKTHKW, TOHUMaHHEM
MaTEMaTUYECKOM HayKd Kak cdepbl UYelOBEYECKON JesTEIbHOCTH, ITAIllOB €¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS LMUBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTEeMaTUYECKOM KYyIbTypOHM KaK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBISITh IMPOECKTHYI0 W HCCIEN0BATEIbCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yNIbTaThl OCBOCHHS IMPOTpamMMbl Y4eOHOrO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCSA OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  no3naeamenvbHvle  Oelicmeus, obecnequsaom
Gdopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxcs (0c8oeHue
Memoo0o8  NO3HAHUA  OKpyJcarmwezo  Mupa,  NpPUMEHeHue  J102UYEeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue JeicTBUA:

* BBISIBJISITh U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATUYECKHUX

O0OBEKTOB, TOHSATHH, OTHOIICHWH MEXIY IOHATHIMHU; (OPMYIUPOBATH
ONpEJIeJICHUs]  TOHSATHUM;  YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK



KJlaccu(UKauy, OCHOBaHUA JUisl OOOOILIEHUS M CpPaBHEHMS, KPUTEPUU
MIPOBOJUMOTO aHAJIN3a;

* BOCIIPUHUMATh,  (HOpMynHpoBaTh H  NpeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE M OTpPHUIATENbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

* BBIABIISAITH ~ MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeunss B (akTax, JAaHHBIX, HAONIONEHUSX U YTBEPKIACHUAX;
npesaraTh KPUTEPUU i1  BBIABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNL;

- IeTIaTh BBIBOJIBI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, ICAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

* IPOBOJIUTh CaMOCTOSITENILHO JIOKA3aTebCTBA  MaTEMaTHYECKHX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
NPUBOJNTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

- BBIOMpaTh crnocod pemieHus ydeOHOW 3anayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HaWOONee TMOAXOMANUNH C Y4ETOM
CaMOCTOSITEJILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

* ICTOJIb30BaTh BOMPOCHl KaK HCCIIEN0BAaTENbCKUI MHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh BONPOCHI, (UKCHUPYIOLIUME IPOTUBOPEUHE, MPodIEMY,
yCTaHaBIMBaTh MCKOMOE M  JaHHOe, (OpMHUPOBATH  TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3UIINIO, MHEHUE;

* IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0BaHNE
[0 YCTaHOBJIEHHMIO OCOOEHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SIBICHMUA,
Ipolecca, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOATENHHO (HOPMYIHPOBATh O0OOIIEHUS W BBIBOJBI MO pe3yabTaTaM
OPOBEACHHOTO HAOJIOJEHUS, MCCIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTD
MIOJTYYE€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIECHU;

* IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKKe BBIIBUTAThH
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ ungopmaumeii:

* BBIABIIATH JeUIUTH WHPOPMAIIMH, JAaHHBIX, HECOOXOAMUMBIX JJIsi OTBETA Ha
BOIIPOC U IS PEILICHUs 3a]auH;

« BBIOMPaTh HHOOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATD,
CHUCTEMAaTHU3UPOBaTh M HMHTEPIPETUPOBATH HWHGOPMAIUIO Pa3THMUHBIX
BUOB U ()OPM TIPEICTABICHNUS;



* CTPYKTYpPHpPOBaTh MHPOPMAIIHMIO, TIPEACTABIATh €¢ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATh rpadUuecKi;

* OIICHUBATh HAACIKHOCTH uH(pOpMATIH M0  CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie  KoMMyHuKamueHvle  Oelicmeus,  0Oecnevusarom

chopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0wmenue:

* BOCIIPUHUMATh ¥ (POPMYIIMPOBATH CYKICHUS B COOTBETCTBHM C YCIOBHSIMHU
U TEISIMU  OOIIEHUS; SCHO, TOYHO, TIPAMOTHO BBIPAXKaTh CBOI TOYKY
3peHUs B YCTHBIX W TMHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHCHHUS IO X0y
peIIeHMS 3a1a4k, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIIbTAT;

* B X0JI¢ 0OCYXKJCHHS 3a/1aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
pOOJIEMBI, perIacMou 3a/1a4uM, BEICKA3bIBATh MJICH, HAIICJICHHBIC HA ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYAaCTHUKOB JHAJIora, OOHApPYXXUBATh pPa3JIMuyUMe W CXOJICTBO ITO3HIIMH; B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

* IPEJICTABIIATH PE3y/IbTaThl PEIICHUS 33J1a4H, SKCIICPUMEHTA, UCCIICIOBaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM
3a/lay mpe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

* IOHUMATh ¥ UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaTbHON
paboThl MpHU peuieHuu Y4eOHBIX 3a/lay; MPUHUMATH 1€Jdh COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3AlMI0  COBMECTHOW  paboThI,
pacmpenensiTe BHABI paboOT, MOTOBApUBATHCA, OOCYXKIaTh MpOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

* y4aCTBOBATh B I'PYMIOBBIX (opMax paboThl (0OCYKaeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ WITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI |
KOOPJIUHUPOBATh CBOU JCHUCTBUA C JPYTMMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneuusarom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranusanus:

* COCTaBIIATH TJIAH, aJITOPUTM PEIICHUS 3aJ]a4H, BBIOUPATh CIIOCOO PEIICHHUS C
Y4eTOM HMCIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOU
uHpopMamu.

CaMOKOHTPOJIB:



 BJaJIeTh ~ HAaBbIKAMHU  IIO3HABATEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX EUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOaMM  CaMONPOBEPKH, CAaMOKOHTPOJIL Ipouecca MU
pe3yapTaTa peuieHrus MaTeEMaTUYECKON 3aa4u;

* IPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a7a4H,
BHOCUTh KOPPEKTUBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

* OLICHMBATh COOTBETCTBHE pe3yjbTaTa I€JIM U YCIOBUAM, OOBICHATH
NPUYMHBI JTOCTMKEHUSI WIM HEIOCTHKEHUS PE3YJIbTATOB AEATEIBbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY PUOOPETCHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPsAMas, TUIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CICACTBUS M3 HUX IPU PEIICHHUH
reOMETPUYECKHUX 3a/a4.

OnepupoBaTh NOHIATUAMU: MAPATUIETBHOCTh U NMEPIEHANKYISIPHOCTh MPSIMbBIX
U IIOCKOCTEM.

KnaccudummpoBate B3aMMHOE paCIlOIOKEHUE TPSIMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: IBYTPAHHBIN yroy, TpaHW ABYTPAHHOTO YIJIa,
pebpo ABYrpaHHOTO yria; JUHEHHBIM yroy ABYTPAHHOTO YIJIa; TpajycHas mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh TMOHSTUSMHU: MHOTOTPAHHUK, BBINYKJIBIA U HEBBITYKIIBIHA
MHOT'OTPaHHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbBl MHOTOTPAaHHHKOB (MMHpaMHaa; MpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienue], Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH, BbIOMpass ~ OCHOBaHUS A
kinaccuukanuu  (BBITYKIbIE W HEBBITYKIBIE MHOTOTPAHHUKH; TPABUIBHBIC
MHOTOTPAaHHUKU; MPSMbI€ U HAKJIOHHBIE MPU3MBbI, MapajuieIenUIeIbl).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUST CEYCHHUH, UCTIONB3YS METOJI CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHMKOB  METOJIOM  CJIEJIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BU
CBEpXY, COOKY, CHHU3Y.



PemaTp 3a1aun Ha HaXOXKJIEHUE T€OMETPUUECKUX BEJIMYMH MO o0pa3laM WiIH
aNropuTMaM, MPUMEHSSI HW3BECTHbIE AHAIUTUYECKHE METOJbl MpPH pPELICHUU
CTAaHJAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHHUU MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaXOXKJE€HUE T€OMETPUUECKUX BEJIMYUH MO o0pa3laM WiH
aNropuT™MaM, NPUMEHSISI HW3BECTHbIE AHAIUTUYECKHE METOJbl MpPH pPELICHUU
CTAaHJAPTHBIX ~MATEMAaTHUYECKMX 3aJa4 HAa BBIYUCIEHUE YIJOB  MEKIY
CKpPELIMBAIOUIMMHUCS MPSIMBIMU, MEXAY NPSIMOH M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI M TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ M[OpuUMeHeHueM (OpMys; BBIYMCISATH COOTHOIICHUS MEXKIY
IUIOIIA/ISIMU TTOBEPXHOCTEH, 00beMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha 4YEpTekKax U
pPUCYHKaX.

[IpumensaTe TeoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANOoJIaraloiuX HECKOJIBKO IIaroB PElIeHUs, €CIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpumensTH npocTeiime MIPOTpaMMHbIE CpeacTBa U
AIEKTPOHHOKOMMYHHMKAIIUOHHBIE CHUCTEMbl NPU PEUIEHUU CTEPEOMETPHUUECKUX
3a/1ad.

[IprBoAMTE mNpHUMEpPbl MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWS HA IPAKTUKE: AHAIU3UPOBATH PEaJIbHbBIC
CUTyallUM W TMPUMEHATh H3YYEHHBIC IIOHATHS B IMPOLECCE IIOMCKAa PELICHUS
MaTeMaTU4ecKd CQPOPMYIMPOBAHHON MPOOIEMBbI, MOJETUPOBATH pPEabHBIC
CUTyallUM Ha A3bIKE TE€OMETPUU, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHH U TEOpEM, armapara anre0psl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKJAECHUEM T€OMETPUUECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATUSIMU: UUIUHIPUYECKAsT TMOBEPXHOCTh, OOpa3ylollue
UUAJTUHIPUYECKOW  MOBEPXHOCTH;  UUJUHIP;  KOHUYECKAs  IOBEPXHOCTD,
o0Opa3yroniue KOHUYEeCKON MOBEPXHOCTH, KOHYC; chepruyecKasi HOBEPXHOCTb.



Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOIYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aMHOE pacnoyioxKeHUe cPephl U MIIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJOS, BBHICOTA IIAPOBOTO CIOf;
LIapOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOLIAAM  TOBEPXHOCTEM  Tel  BpalleHwus,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHSITUSMH: MHOTOTPAHHHMK, BIUCAaHHBIH B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHHUS.

BoluncnsaTh COOTHOIIGHUSI MEXK]Y IUIOMIAASIMU TOBEPXHOCTEH W 00BEMaMU
IIOJOOHBIX TEI.

N3o0paxath m3yuaemple (GUTYpbl OT PYKH U C TNPUMEHEHHUEM TIPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) IUIOCKHUE YEPTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, HHTEPHPETHUPOBATb U NPeoOpa3oBBIBaTH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax, mpeAcTaBICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BbInoyHATh  IEWCTBUS  CIOKEHHMSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1at0T.

[TpumeHsATh TpaBUIIO MapaIeIenuneaa.

OnepupoBaTh NOHITHIMU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIHWHATHI BEKTOpA, YIrOJd MEXIY
BEKTOPAMHU, CKaJISIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEICHUE, PaCKIaIbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aiaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT.

[IpumensaTs TeoMeTpudeckue (aKkThl IS PEIICHUS CTePEOMETPUICCKUX
3a/1a4, MPEeANoJIaralolinX HECKOJIbKO IIaroB PEIICHUs], €CJIH YCIOBHS MPUMEHEHUS
3a7laHbl B SIBHOU (hopme.

Pemate  mpocTeiimine  reomMeTpuyecKHe — 3aJayd  Ha  [PUMEHCHUE
BEKTOPHOKOOPAMHATHOTO METO/A.



Pemate 3aJadu Ha AJOKa3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUU U
HaXOXACHUC I'COMCTPHUUICCKUX BCIIMYUH 110 06pa3uaM WJIM aJIrOpUTMaM, IPpUMCHAS
HU3BCCTHBIC MCTOJbI IIPHU PCIICHNH CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4.

[IpumenaTs [IPOCTEUILINE [IpOrpaMMHBIE cpencraa 151
JJIEKTPOHHOKOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX
3a/1ad.

[IpuBoauTE INpUMEpPbl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOLE H
YKU3HU, PaCIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMOJNyYEHHBIE 3HAHUsS Ha IPAKTUKE: aHAIM3UPOBATH PEaJIbHbIC
CUTyallUd W IPUMEHATb W3YyYEHHBbIEC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu Cc(OopMyJIUpOBaAaHHOM TPOOIEMBbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TE€OMETPUU, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHMUEM T€OMETPUUYECKUX TIOHSITHI U TEOpeM, arrapaTa anreopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBS3aHHbBIC C HAXOXK/IEHUEM T€OMETPUYECKUX BEJIUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jae/ioB U TeM (undpossre)
n/n NPorpamMmbl Beero Kontpoanubie | IlpakTnueckue obpa3oBaTe/bHbIE
padoThI padoTsbI pecypceel
bubmmoreka [{OK
1 Beenienue B crepeomeTpuio 10 https://m.eds00.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [JOK
2 [TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN 12 1 https://m.edsoo.ru/1c209e37
[lepneHMKYISIPHOCTB NMPSAMBIX U INTIOCKOCTEMN bubnuoreka [JOK
3 12 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSIMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
5 MuororpanHiK 11 1 https://m.eds00.ru/1c209e37
. bubnuoreka [IOK
6 O0BCMEL MEOTOT PAHHHKOB 9 1 https://m.eds00.ru/1c209e37
bubnuoreka [JOK
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
) HaumeHnoBaHue pa3ae/ioB U TeM (undposbie)
Ne m/n NPorpamMmbl Beero Kontpoabsubie | IlpakTuueckue o0pa3soBaTeJbHbIE
padoThI padoTsbI pecypceel
bubmmoreka [IOK
1 Tena pamerns 12 https://m.edso0.ru/1c209e37
. bu6moreka [IOK
2 Obbemet Ten 5 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
4 3HAHUM / 1 https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

BaTeJIbHbI
No . Nara o0pa3oBareJ e
eMa ypoka
n/n yp B Kourpoabubie | IlpakTuueckue M3y4eHus pecypcebl
cero
padoThl padoTsbI
OcCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTh,
npocTpancTBo. [IpaBuna nzo06pakeHust
1 Ha PUCYHKaX: U300pasKeHUs 1 Bubmmoreka [IOK
IUIOCKOCTEH, MapaIeNbHbIX TPSIMBIX https://m.edso0.ru/aecc77cd
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronmecs
2 ITTOCKOCTH, TIePECceKarOIIHecs IpsAMas 1 bubnnorexa LHOK
https://m.edso00.ru/2d8a9c99
U IUIOCKOCTh
[TonsaTHS: IEpeceKaronuecs
3 IJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1 bubmuorexa LIOK
https://m.edsoo.ru/db685e73
U IUIOCKOCTh
3HaAKOMCTBO C MHOTOT'paHHHKAaMH,
n300pakeHUE MHOTOTPaHHHUKOB Ha Bu6miorexa 1IOK
4 1
PHUCYHKaX, Ha IPOCKIINOHHbBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanbsHbie cBenieHus o Kyoe u
5 NUpaMHIe, UX pa3BépTI<H 1 MOJECIIN. 1 Brbmoteka HOK
https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
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bubmuoreka [JOK

6 Hauanbnbie cenenus o kyoe u https://m.edso0.ru/3d8ffd32
Upamue, X pa3BEPTKU U MOJIEIIH.
CC‘-IGHI/I?I MHOFOFpaHHI/IKOB
TTousttiie 00 aKkCMOMATHYECKOM

7 MTOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI bubmiorexa [IOK
CTEPEOMETDHH I CIE/ICTRHS W3 HHX https://m.edsoo.ru/0Occ5c4fe
TTousttiie 00 aKCMOMATHYECKOM

8 MOCTPOEHUH CTEPEOMETPUHN: AKCHOMEI brbmotexa LIOK
CTEPEOMETPHI U CITENICTBHS H3 HHX https://m.edsoo.ru/239c8ch4
Tlongatue 00 aKCUOMaTUYECKOM

9 IIOCTPOCHUH CTEPEOMETPHHU: AKCHOMBI brbmiorexa LIOK
CTEPEOMETPHH H CIICIICTRIS 3 HIX https://m.edsoo.ru/65c6b106
TTousarre 00 akCHOMaTHUYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubmmorexa IIOK
CTEPEOMETPHH H CIICIICTRHS 3 HIX https://m.edsoo.ru/258fc245
B3anMHoOe pacniosiokeHue IpsIMBIX B

1 MIPOCTPAHCTBE: TIEPECEKAIOITUECS, Bu6uorexa [OK
[apaJlICIbHBIC U CKPCIIMBAOIINECH https://m.edso0.ru/1a2520f6
MpsSIMbIC
[TapannensHOCTh IPSAMBIX U
MJIOCKOCTEHN B IPOCTPAHCTRBE:

12 napasuieNbHbIe PSIMbIC B brbmiorexa [IOK

MPOCTPAaHCTBEC, MApaJJICIIbHOCTD TpéX
MIPpSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapanyenbHOCTE PAMOH 1 IIIOCKOCTH https://m.edsoo.ru/ee1d19h9
bubmmorexa [{OK
14 YIJIbI C COHANPABICHHEIMH https://m.edso0.ru/9f4071b9
CTOpPOHAMH
Yroa mexay npsMbIMHU B bubnuorexa [JOK
15 MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroa mexay npsMbIMU B bubmuorexa [JOK
16 MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapannenbHOCTh MIIOCKOCTEM: bubmuorexa [JOK
17 napajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
. . bubmuorexa [JOK
18 CBoiicTBa mapaJyieIbHBIX TUIOCKOCTEH https://m.eds00.ru/e504d656
[Ipocreiimre npoCTpaHCTBEHHbBIE
19 (Gurypsl Ha IIOCKOCTHU: TETPAdIP, KYO, bu6miorexa [HOK
Tapasieenumes https://m.edsoo.ru/4a28dc02
. bubnuoreka [IOK
20 llocTpocHue cedcHiH https://m.eds0o.ru/1d434dof
. bubnunoreka [JOK
21 [TocTpoenue ceueHumii

https://m.edsoo.ru/ec26fe5d
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KonTtposnsHas paboTa o teme
"[Ipsimble U TUIOCKOCTH B

bubmuoreka [JOK

22 npoctpancTse. [lapaniensHocTs https://m.edso00.ru/9a0a9e56
MPSIMBIX U IJI0CKOCTER"
[lepneHIUKYISIPHOCTD NPSAMOU U

23 IUIOCKOCTH: HEPIEHIUKYIISPHBIE bubsmorexa LHOK
TPAMBIE B TIPOCTPAHCTRE https://m.edsoo.ru/b19f6a5d
[Ipsimbie napajuleJbHbIe u bubnuorexa [JOK

24 MEPIEHIUKYISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimbie napajuiesbHbIe u bubnuoreka [IOK

25 MEPIEHUKYISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966

26 [Tpu3Hak nepneHANKYIIPHOCTH bubmuorexa [JOK
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/f85bfc46
[Tpusznak MEePIEeHANKYJISIPHOCTH bubmuorexa [JOK

21 MPSAMOM U TIIIOCKOCTH https://m.edso0.ru/79165d15
Teopema o mpsimMoit bubmuoreka [JOK

28 MEePIEHANKYJISIPHOH MJIOCKOCTH https://m.eds00.ru/635c5087
Teopema 0 NpAMOM bubnmuoreka [JOK

29 MEePIEHIUKYISIPHON IJIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsimoit bubnunoreka [JOK

30 MEePIEHIUKYISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHquKynsip U HAKIOHHBIE:

31 paccTossHUE OT TOYKH [0 MJIOCKOCTH, brbmiorexa [IOK

pacCcTosAHUC OT prlMOﬁ J0 IIIIOCKOCTHU

https://m.edsoo.ru/33c477d3
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[lepnieHauKyIIsIp ¥ HAKJIIOHHBIE:

bubmuoreka [JOK

32 paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,

PACCTOSIHME OT PAMOIE JI0 MIOCKOCTH https://m.edsoo.ru/66fefadd
[leprieHAUKYISAp ¥ HAKIOHHBIE!

33 paccTosiHUE OT TOUKH JI0 TIOCKOCTH, bubsmorexa LHOK
paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH https://m.edsoo.ru/asb7b8e3
[eprieHUKYISAp ¥ HAKIIOHHBIE:

34 paccTOsHUE OT TOUKH JI0 TIOCKOCTH, bubsmorexa LHOK
paccTosiHUE OT MPSIMON JI0 TNIOCKOCTH hitps://m.edsoo.ru/dbee22hc
VYTBl B IPOCTPAHCTBE: YTOJ MEXIY bubnuoreka [IOK

35 MPSIMOM M TJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK

36 JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK

37 JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed

38 [lepnieHIUKYISIPHOCTD TIOCKOCTEH: bubmuorexa [JOK
MPU3HAK NEPIECHIUKYIIPHOCTH JABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[lepnieHIUKYIAPHOCTD MIOCKOCTEH:

39 NPH3HAK NEPIEHAUKYIIAPHOCTH JIBYX Bubmorexa IOK
IoCKoCTel https://m.edsoo.ru/ed9e2a8e
[lepnieHIUKYIAPHOCTD MIOCKOCTEH:

40 MPHU3HAK MEPIEHIUKYISPHOCTH JABYX bubmuorexa TIOK

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

bubmuoreka [JOK

. Teopema o Tpex nepnenyEKyNIpax https://m.edso0.ru/e4972cdc
. bu6mmoreka [{OK

42 Teopema o Tpex nepeHmKyApax https://m.eds00.ru/52188a7d

43 . bubnuorexa [JOK
Teopema o Tpex mepuenmKyIApax https://m.eds00.ru/9f246736
KontponsHas pabota no temam
"[lepneH TUKYISIPHOCTD NPSAMBIX U Bu6muoreka [JOK

44 TIOCKOCTeH" 1 "YTIIBI MEXTY https://m.eds00.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTAMU"
[ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIC

45 Y HEBBINYKJIbIE MHOTOT DaHHUKH; Bubmmoreka [IOK
pa3BEPTKa MHOrOIDaHHUKA https://m.edsoo.ru/2d24e873
[Ipu3ma: n-yronbHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; IIpsIMAst U Bubnuoreka [JOK

46 HAaKJIOHHAA IMPHU3MBI; OOKOBas U ITOJIHAS https://m'edsoo'ru/b4ad63ad
MMOBEPXHOCTbH MTPU3MBI
[Tapannenenumnen, npsMOyroJbHbII bubmuoreka [JOK

47 rapajuiesienuIe U €ro CBOMCTBa https://m.edsoo0.ru/8a7be683
[Mupamuna: N-yronbHasi mupamMuaa,
IpaHU ¥ OCHOBaHHE MUPAMUJIbI;

48 O0KOBas ¥ MOJIHAsI TOBEPXHOCTh bub6moreka IIOK

nUpaMHuIbl; IIpaBUJIbHAA U yceqéHHaﬂ
nupamMuga

https://m.edsoo.ru/fblcd0a5
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IIpaBUiIbHBIE MHOTOI'PAHHUKMU:
IIOHATHE NIPABUIILHOTO
MHOTI'OTPaHHUKA; IPABWIIbHAS IPU3Ma U

bubmmoreka [{OK

4 .
9 npaBuJIbHAA IIMpaMU/Ia; IIpaBUJIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MupaMUa U IPABHIbHBIHA
TETpadaAp; Kyo
[IpencraBnenue o MpaBUILHBIX
50 MHOTOIPaHHUKAX: OKTadp, T0AEKadap bubmorexa LOK
W HKOCAYIP. https://m.edsoo.ru/a0fdd5bf
CummeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIEHO TOYKH,
MPSIMOM, TNIOCKOCTH. DIJIEMEHTHI Bu6smoreka [JOK
51
CUMMCTPpHH B TIMpAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienumeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX
Brraucnenue »iieMeHTOB
52 MHOTOIPaHHUKOB: P&Opa, MaroHam, brbmiorexa [IOK
VB https://m.edsoo.ru/6cdbecef
[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOJTHOU MOBEPXHOCTH MPSMOM TTPU3MBI,
53 ILJIOIAIb OCHOBAHUH, TEOpEMa O brbmotexa LIOK
Ny https://m.edso0.ru/37d84157
OOKOBOM IMOBEPXHOCTH
NPSAMOU MPU3MBbI
54 [Tmomaabs 60KOBOY MOBEPXHOCTH H bu6mmoreka [JOK
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IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,
TeopeMa O IJIoaan OOKOBOH
[IOBEPXHOCTH YCEUCHHOW MUpPaMMU/Ibl

https://m.edsoo.ru/5603e30b

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

95 "MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bubmmoreka [{OK

56 ITousTtre 06 06BEMeE https://m.edsoo.ru/7ad0020b
. bubmmoreka [{OK

57 O06BEM mupaMu bl https://m.edso00.ru/235171b3
. bu6mmoreka [IOK

58 O06BEM mupaMu bl https://m.edsoo.ru/f47dfefd
. bubnuorexa [IOK

59 OO0BEM HpaMubI https://m.edso00.ru/79¢10312
. bubnuorexa [IOK

60 O0BEM HpaMubI https://m.edsoo.ru/2faadc3f
. bubnunoreka [JOK

61 O0BEM IpU3MBL https://m.edso0.ru/79853608
. bubnuoreka [IOK

62 O0BEM IpU3MBL https://m.edso0.ru/1e053890
. bubnuoreka [IOK

63 O0BEM IpU3MBL https://m.edsoo.ru/482d3f51

" KonTtponbHas paboTa o tTeme bubnunoreka [JOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edsoo.ru/28a6573c
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[ToBTOpenue, o6o0IIEeHNE

65 CI/ICTeMilTI/ISaI_[I/IH 3HaHui. [locTpoeHue 1 Bu6moreka [JOK
CCYCHMU B MHOTOTPaHHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEnue, 060061EeHNE
cucTeMaTu3anus 3Hanuil. Beraucnenne

66 PACCTOSTHUM: Memn}: JIIBYMSI TOUKaAMU, . BuGmiorexa [IOK
OT TOYKH JI0 MPAMOH, OT TOYKH 110 https://m.edso0.ru/f7792ba9
TIJIOCKOCTH, MEXTY
CKPENTUBAIOIINMHUCS TTPIMBIMHU

67 " 5 1 bu6mmoreka [IOK

Torosas KOHTPOJIbHAsA padoTa https://m.eds00.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3alys 3HaHuil. Beraucnenue
YTJIOB: MKy CKPEIIUBAIOIITUMUCS

68 MPSMBIMHU, MEXIY IPSIMOHN U 1 bubmmoreka [LIOK
IIIOCKOCTBIO, IBYTPAHHBIX YIJIOB, https://m.edso0.ru/56765e8b
YTJI0B M@Ky TIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIe

Ne T Jlata o0pa3oBaTe/ibHbIE
w/n €Ma ypoka Beero Kontpoabubie | IlpakTuueckue wsyuennsi PeCypenl
padoThl padoTsbI
Cdepa u map: nieHTp, paamnyc,

1 JUAMETD; TIOIIA/b TIOBEPXHOCTH 1 bubmorexa [IOK
cdepsr https://m.edso0.ru/0341bc2b
B3anmMHoe pacrionioskeHue chepsl u

2 IUTOCKOCTH; KacaTeNlbHas IIOCKOCTh K 1 BhH6HP/I/OTeI;a HOIfb 11943

) ttps://m.edsoo.ru/bed12a
chepe; iomanas chepsl
N3obpaxenue chepsl, mapa Ha bubnuorexa [JOK

3 mockocTu. CeyeHus 1mapa 1 https://m.edsoo.ru/bc15f7f2
Hunmuapudeckas TOBEPXHOCTS,

A 00pa3yromiue MUINHAPHIECKON ) . Bu6miorexa [[OK
MOBEPXHOCTH, OCh LIUITMHIPUICCKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunmuuap: ocHoBaHUs U OOKOBast

. MIOBEPXHOCTb, 061:ia3yfomaﬂvﬂ OCb; . Bu6miorexa IIOK
TI0IaL OOKOBO# M IOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
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N300pakenue numHapa Ha
wiockocTH. PasBépTra nummHapa.

bubmmorexa [{OK

6 Ceuenus nuinMHIpa (MIOCKOCTHIO,

N https://m.edso0.ru/016e25eb
MapajuIeIbHON HITH
MEePICHIUKYIIIPHOM OCH IMIIMHPA)

; bubmmoreka [{OK
KoHueckas 0BepXHOCTS, https://m.eds00.ru/c94ba09b
00pa3yrolue KOHMIEeCKOM
MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOUW MOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

8 o0Opasyrommas 1 0ch; IMIOMaIb bubmmorexa [IOK
GOKOBOIi U MOJHOM MOBEPXHOCTH https://m.edso00.ru/897dd3b2
VYcedueHHBIN KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAHUS U OOKOBas brbmotexa LIOK
TOBEPXHOCTD https://m.edso0.ru/1468bab3
N300paxkenue KoHyca Ha MIOCKOCTH.

Pa3BepTka konyca. CeueHusi KOHyca
(TIIOCKOCTBIO, MapalIeNIbHOM BuGmiorexa LIOK

10
OCHOBAHHIO, H INIOCKOCTBIO, https://m.edsoo.ru/Obdelbe8
MIPOXOIAIIEH uepe3 BEpLINHY)

1 KoMOunarus ten BpaiieHus u bu6mmoreka [JOK

MHOT'OT'paHHUKOB

https://m.edsoo.ru/3cefl0e5
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MHororpaHHuK, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BIUcaHHAS B

bubmuoreka [JOK

12 MHOTOTPaHHHUK WIH B TEJIO BPALLICHU https://m.edsoo.ru/0b136158
[Tousatue 06 o6beMe. OCHOBHBIC bubmuoreka [JOK
13 CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7
. bubmmoreka [{OK
14 O6neéM WmmMHApa, KOHYCa https://m.eds00.ru/5513d87b
. bu6mmoreka [IOK
15 O6neM mapa 1 momans chepsl https://m.eds00.ru/d189bde?
bu6moreka [IOK
16 Tono6Here Tena B MPOCTpaHCTBe. https://m.edso00.ru/810cfleb
CooTHOIIEHHS MEX Y IJIOIAIMU
MMOBEPXHOCTEH, 00bEMaMH 1OT0OHBIX
TeN
KonTtponpHas paboTa o remMam bubmuoreka [JOK
17 "Tena Bpamenus" u "O6bembI TET" https://m.edsoo.ru/4a33a8ab
Bekrtop Ha m10cKOCTH U B bubmuoreka [JOK
18 MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnuoreka [JOK
19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB https://m.eds00.ru/23f4f089
bu6mmoreka [JOK
20 YMHOKEHNE BEKTOPA Ha YHUCIIO

https://m.edsoo.ru/dee379eb
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Pasnoxxenue Bekropa 1o TpemM

21 HEKOMIUIAaHAPHBIM BEKTOPAM. Bubsmorexa IIOK
TTpaBuIio napaiesienunesa https://m.edsoo.ru/a28fd74e
Pemenne 3amad, CBSI3aHHBIX C

22 HPUMEHEHHEM IIPaBUII ICHCTBUI ¢ bubsmorexa LHOK
BeKTOpaMH https://m.edso0.ru/5a827900
KoopanHaTHO-BEKTOPHBIN METO ITPU

23 PELICHUN FeOMETPUYCCKHX 33124 bubsmorexa LHOK

https://m.edsoo.ru/d3alfe30

[IpsiMoyronpHas cucTeMa KOOpIUHAT
B nipoctpancTBe. KoopauHatsl Bu6miorexa [[OK

24 BekTopa. [Ipocrelimme 3agaun B https://m.edso0.ru/48db7058
KOOpJAMHATAX
Yroa Mexay BEKTOpaMH. bubmuorexa [JOK

25 CkansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay npsSMbIMU bubnmuorexka [JOK

26 U IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KounTponbnas pabora o teme

27 "BeKTOpHI ¥ KOOPANHATHI B bubmiorexa [HOK
npocrpancTse” https://m.edsoo.ru/77c22fc5
[ToBTOpEHUE, 0000IICHNE 1

28 cucreMarusanus 3HaHuil. OCHOBHbIE Bu6miorexa [[OK

¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/1780ba5d
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[ToBTOpEHue, 0600IICHNE U
cCucremMatTu3sanus sgaHuii. OCHOBHEIE

bubmuoreka [JOK

29 (Gurypsl, GakThl, TEOPEMBI Kypca 1 https://m.edso0.ru/078cd184
TUTAHUMETPU U
[ToBTOpEHUE, 0000MIICHNE U
cUcTeMaTH3aIus 3HaHUH. 3a1auun bu6noreka IIOK

30 IJIAHUMETPUH U METOJIbI UX PCIICHU A 1 https://m.edsoo.ru/7491efe0
[ToBTOpEeHue, 0600IICHNE U
cHUCTeMaTH3alvs 3HaHWI. 3a1auun bubmmorexa LJOK

31 IJIAHUMETPUH U METOJIbI X PCIICHUSI 1 https://m.edsoo.ru/4dffda97
[ToBTOpEeHuE, 0600IICHNE 1
cucteMaTu3auus 3HaHui. OCHOBHBIC bu6nuoreka IIOK

32 ¢burypsl, GhakThl, TEOPEMBI Kypca 1 https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bu6mmoreka [JOK

33 Hroropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc?
[ToBTOpEeHUE, 0600IICHNE 1 bu6mmoreka [JOK

34 cucTeMaTU3alys 3SHaHUH 1 https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10O 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kox
NpoBepsieMoro IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
pe3yJbTaTa o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMas, INIOCKOCTh
[TpuMeHsATh aKCMOMBI CTEPEOMETPHH ¥ CIICACTBUS W3 HUX TPU PEIICHUN
7.2 reoMeTPUYECKHX 3324
OmnepupoBaTh MOHATUSAMHE: MTAPATUIEITBHOCTD U TIEPIICHIUKYIISIPHOCTH
7.3 MPSIMBIX M TJIOCKOCTEH
KnaccupunupoBaTs B3aMMHOE pacoyIoKeHHE IPAMBIX U IIIOCKOCTEH B
7.4 IPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: JABYTPAHHBIA YroJl, TpaHU ABYT'PaHHOIO Yria,
75 peOpo IBYrpaHHOIO yIJia, JMHEHHBIN yroj ABYTPaHHOTO Yria, IpajycHas
' Mepa JBYTPaHHOTO yria
OmnepupoBaTb NOHATUSAMH: MHOTOI'PDAHHMK, BBITYKIIBIH M HEBBITYKJIbIHA
7.6 MHOT'OI'pPaHHMK, 3JIEMEHTHI MHOTOTpaHHUKA, IPaBUJIbHBIH MHOTOTPaHHUK
Pacnio3HaBaTte OCHOBHBIE BUBI MHOTOTPAHHUKOB (MMpamuia, IMpU3Ma,
1.7 IpSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHHMKHM, BBIOMpass  OCHOBaHUS  JUIA
K1accupuKauy  (BBUOIYKJIbIE U HEBBINYKJIbIE  MHOIOI'DaHHMKH,
7.8 NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesenumne bl)
OnepupoBaTh MOHATUAMHU:  CEKyIlIas IUIOCKOCTh,  CEYEHHE
7.9 MHOTOI'paHHMKOB
OOBSCHATH  NPUHLMIIBI ~ TOCTPOSHUS  CEUYEHUH
7.10

MHOTOI'paHHUKOB, UCTIOJIB3YS MCTO/ CIICA0B




7.11

Crpouthb cedeHHs MHOTOTPAaHHMKOB METOJIOM CJIEIOB, BBIIOJIHATH
(BBIHOCHBI€) IJIOCKHUE YEPTEKH U3 PHCYHKOB MTPOCTHIX OOBEMHBIX (PUTYD:

BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3a7aun Ha HaXOXIACHUE TEOMETPUUYECKUX BEIUYMH MO oOpasiam
WIM QITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJAbl MpPH
pelIeHUN CTaHJIAPTHBIX MAaTEeMAaTHMYECKUX 3aa4 Ha BBIYUCICHHUE
pPacCTOSTHUN MEXKTy ABYMS TOYKaMH, OT TOUYKH J0 IMPSIMO, OT TOUKH JI0

IINIOCKOCTH, MCKAY CKPCIIUBAOIUMHCA MMPAMBIMHA

7.13

Pematp 3a7aun Ha Hax0X/I€HUE T€OMETPUUECKUX BEIMYUH IO 00paslaM
WY QITOPUTMAaM, INPUMEHSAS W3BECTHBIC AHAIWTUYECKHE METOJIbI IPH
pEUIeHNN CTaHAAPTHBIX MAaTEMAaTHMYECKUX 3a/1ad Ha BBIYHUCIICHUE YIJIOB
MEXKy CKPEUIMBAOIIMMUCSA MNPSIMBIMHM, MEXAY NPAMOA U IUIOCKOCTBIO,
ME¥K]y INIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, mupaMuaa) ¢ npuMeHeHueM (GOpMyJl, BEIUUCIISTh COOTHOILIEHUS
MEXy IUIOIAIIMHU MIOBEPXHOCTEH, o0beMamMu 10I0OHBIX
MHOTOI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CHMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPHUUECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpuyeckue (BaxkTbl Uil PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJaraloluuX HECKOJIbKO IIaroB PEHICHHS, €CIH YCIOBUS
MPUMEHEHHUS 33/IaHbl B ABHOHN opme

7.18

[IpumeHsTH mpocTeiiime MIPOrpaMMHBIE CpencTBa u
ANEKTPOHHOKOMMYHHKAIIHOHHBIE CUCTEMBI npu pelieHun
CTEPEOMETPUUECKHX 3a]1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC U
JKU3HHU, paACIIO3HABATDH IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC




[IpumeHATH MOTyYEHHBIE 3HAHUS HA PAKTHKE: aHAJIM3UPOBATh pPealbHbIE
CUTyallUh W TMPUMEHATh HU3YYEHHBIE IIOHATUS B IMPOUECCE MOUCKA
pElIeHUs] MaTeMaTHIeCKH CPOPMYITHPOBAHHOM MPOOIEMBI, MOJICITUPOBATH
peallbHbIE CUTYallUM Ha S3bIKE T'€OMETPHUM, HCCIENOBATh IMOCTPOECHHBIE

7.20 MOJCIN C HCIIOJIB30BAHUEM TCOMCTPHUYCCKUX MOHATHH | TEOpPEM,
anmapara anreOpbl, peliarh MPAaKTUYSCKUEe 3aJlauyd, CBS3aHHBIE C
HAXO0XJICHUEM T€OMETPUUYCECKUX BEITUIHH
11 KIIACC
Kon .
NpoBepsIeMOoro IIpoBepsiembie HPelIMeTHbIe pPe3yJbTAThI 0CBOEHHS] OCHOBHOI
pesyJbTara 00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEro 00pa3oBaHus
6 I'eomerpust
OnepupoBaTh MOHITHSIMH: IMIIMHIPUYECKAs IIOBEPXHOCTH, 00pa3yroniue
MWIAHAPUICCKON TOBEPXHOCTH, MHIJIWHAP, KOHHYECKAs ITOBEPXHOCTD,
6.1 oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaAICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIapOBOIl CJIOH, OCHOBaHHE ILIAPOBOrO CJIOS, BHICOTA
' HIAPOBOTO CJIOS, IIIAPOBOW CEKTOP
Boruncnate 00bEMBI UM IJIOLIAAM TOBEPXHOCTEH TeJl BpallleHus,
6.6 Tr€OMETPHYECKUX TeJl C MPUMEHEeHHeM (popmy
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIMCaHHBIA B cdepy U
6.7 OTIMCAaHHBII 0KOJIO cepsl, chepa, BMcaHHAS B MHOTOTPaHHUK UITH TEJIO
' BpalleHUs
BbIYncnsaTe  COOTHOILIECHUS MEXITY IUIOMIAIIMA  TIOBEPXHOCTEH
6.8 1 00bEMaMU MMOJOOHBIX TEN
N3o00paxkaTs uzydaembie QUTYpbl OT PYKA U C MPUMEHEHUEM MPOCTHIX
6.9

I-IepTé)KHI:IX HHCTPYMCHTOB




6.10

BbInosiHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHHM3Y; CTPOUTb CEUYEHHUS Tel
BpallEHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH M NPEOOpPa3OBHIBATH HH(MOPMAIHIO O
NPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, IPENCTaBICHHYI0 Ha
YepTe)Kax U PUCYHKAX

6.12

[IpumensaTh reomerpuueckrue (QaxThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIArarllUX HECKOJIBKO IIArOB PEHICHUs, €CINA YCIOBUS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHﬂ CIIOKCHUSA BeKTOpOB, BBIYUTAHUA BeKTOpOB Hu
YMHO)KGHI/ISI BeKTOpa Ha 4YuCIIO, O6”[)$ICH$[TI), KaKuMHu CBOfICTBZlMI/I OHH
oOmamaroT

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHUSAMHU: ACKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yrol MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEIEHUE BEKTOPOB,
KOJUITMHEapHbIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IPOM3BCIACHUC BCKTOpa HA YHUCIIO, YI'OJl
MECXKAY BECKTOpaMH, CKAJIAPHOC IIPOU3BCACHUE, paCKIaabIBaTh BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUC 3a/la4 Ha IPUMCHCHUC BECKTOPHO -
KOOPAUWHATHOI'O METO A

6.20

Pemars 3agaum Ha J0Ka3aTENbCTBO MaTEMaTHUYECKHUX OTHOIIICHUM H
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHH IIO 06pa3uaM W aJIrOpuTMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI 1810)51 peIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfIH.IPIC MporpaMMHBIC cpeacTBa u
QJICKTPOHHOKOMMYHUKAITUOHHBIC CHUCTCMBI npu peuicHun
CTCPCOMETPHUICCKUX 3adavd

6.22

HpI/IBOI[I/ITL MMPpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoaAC u
JKHU3HU, paCllO3HABATh MMPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC




[IpuMeHnsTh mMONyYEHHBIE 3HAHMA Ha TPAKTUKE: aHAJIU3UPOBATH
peanbHBIe CUTYallMM W TNPUMEHATh HM3YYEHHBbIC TMOHSATHS B IpOLECCEe
MOWCKA pEIIeHUs] MaTeMaTH4YecKH CQOPMYIUPOBAHHONH MPOOIEMBI,
MO/ICIMPOBATh pPeajbHbIe CHUTYAallUU Ha S3BIKE T€OMETPUH, UCCIENI0BAThH

6.23 MIOCTPOEHHBIE MOJIETU C HCHOJIb30BAHUEM I€OMETPUUYECKUX MOHATHN U

TeopeM, arrapara ajareOpsl, pemarh MPaKTHYECKUE 3a/1a4u, CBI3aHHBIEC C
HAXO0XK/IEHUEM T€OMETPUUECKUX BETUINH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Koxn
7 I'eomerpus
OcCHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, HmpsMas, MIOCKOCTb, HMPOCTPAHCTBO.
71 [lonsitTue 00  aKCHOMAaTMYECKOM  IMOCTPOEHHM  CTEPEOMETPUHU:  aKCHOMBI
' CTEPEOMETPUH U CIEJCTBUS U3 HUX
B3auMHOe  pacnonokeHue HpsIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajjiesibHble W CKpeluBaroluecs mpsiMble. [lapamnensHocTs NpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: MapajulejibHble IMpsAMblE B  IPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSMBIX, NapajljebHOCTh MPSMON M IJIOCKOCTHU. YTIBI C
COHAIPaBJICHHBIMU CTOPOHAMM, Yrojl MEXIy HpSAMbIMH B IPOCTPAHCTBE.
7.2

[TapanienbHOCTh MIIOCKOCTEN: MapauieNbHbIe MJIOCKOCTH, CBOWCTBA MapauIeIbHBIX
mwiockocteit. [Ipocreiiine nmpocTpaHCcTBEHHbIE (UIYphl HA IUIOCKOCTH: TETPadp,
KyO, mapaJijieNienumne, moCTPOeHUe CeUeHUn




7.3

[lepneHIUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE IIPSMBIE B
MIPOCTPAHCTBE, NPSMbIE NTAPAJLIIEIIbHBIE U IEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTA  IPsIMOM M IUIOCKOCTH,  TeopeMa O  IPSIMOHU
NEPIEHIUKYIIIPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MeEXAy IpsSMON U
IUIOCKOCTBIO,  JBYTPAaHHbIA  yroj, JHUHEHWHBIA YroJd  JABYTPAHHOIO  yIJia.
[IepneHUKyYIIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT
OpsIMOM 710 TIOCKOCTH, TMPOEKIHUs (HUIYpbl HA IUIOCKOCTH. llepreHauKyIsIpHOCTD
IJIOCKOCTEN: NpPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IulockocTed. Teopema o Tpex
MEPIEHIUKYIIpax

7.4

[IoHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHKA, BBIITYKJIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BepTKa MHororpaHHuka. [Ipusma: nN-yrombHas
MpU3Ma, TpaHU U OCHOBAHMS NPU3MBI, IpsiMas U HAaKJIOHHas MpU3MbI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenunen, mpsMOyroJbHbIA HapasIeNIeIIUIIe T
u ero cBorcrtBa. [Tupamuaa: N-yronpHas nupamua, rpaHd 1 OCHOBaHUE UPAMUIBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJIbI, TPaBUJIbHAS U yCEUCHHAs] MUpaMH/a.
DneMeHThI IpU3Mbl U UpaMuibl. [IpaBriIbHBIE MHOTOIPAHHHUKU: ITOHATHE

MPaBMWJIBHOTO MHOTOTpaHHUKA, MpaBWIbHAsS NpU3Ma W TMpaBWIbHAasg NHpaMUa,
MpaBUJIbHASI TPEYroJibHAsI MUpaMKIa U MPaBUIIbHBIA TeTpasap, kyo. [Ipencrasienue
O TPaBUJILHBIX MHOTOTPAHHUKAX: OKTadap, JdoJeKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/ISI B IIPOCTPaHCTBE: CUMMETPUA OTHOCHUTEIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OneMeHThI CUMMCTPUU B MmupamMuaax, napauiCiacnuneaax, IMpaBUJIbHBIX
MHOTI'OI'paHHUKAX

7.6

Borunicnenue 351€eMEHTOB MHOTOTPAaHHHMKOB: peOpa, auaroHanu, yrisl. [lmomans
OOKOBOM TMOBEPXHOCTH U TOJHONM TOBEPXHOCTH MPSIMOW MPU3MBI, IUIOMAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpAMON mpu3Mbl. [lnomans 60koBoi
MOBEPXHOCTH M TMOBEPXHOCTH TMPABUIBHOW MUPAMUJIBI, TEOpeMa O IUIOIIAIN
yceueHHoM nupamuabl. [lonstue 06 o6peme. O0bEM TUPAMUIBI, TPU3MBI

7.7

HO,Z[O6HLI€ TEJIa B IPOCTPAHCTBC. CooTHomIeHHS MCXKAY IIomaaaMu HOBCpXHOCTeﬁ,
o0BEMaMH HO,Z[O6HBIX TCI

11 KJIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

6.1

HunuHapuyeckas MOBEPXHOCTb, 00pa3yroIINe HWIMHAPUUECKONH OBEPXHOCTH, OCh
MWIAHAPUIECKON MOBEpXHOCTH. LlumuHap: ocHOBaHMS W OOKOBasi IMOBEPXHOCTH,
o0pasyromas 1 ockh, IO s OOKOBOM M MOJIHON MOBEPXHOCTH

6.2

KoHnyeckass TOBEpXHOCTh, OOpa3ylIIHe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEepXHOCTH. KOHyC: OCHOBaHWE M BEpIIMHA, 00pa3yromiasi
U OCh, TUIOIIAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUYCHHBIN KOHYC: 00pa3yronue
U BBICOTA, OCHOBAHUA U OoKoOBas IMMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, JHaMeTp, IUIOMAAb MTOBEPXHOCTH cdeprl. BzanmHoe
pacrionoxenue cepsl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TIIomaib

cepbl

6.4

N3obpaxenune Ten BpaleHus Ha MIIOCKOCTH. Pa3BepTka MIIMHIPA U KOHYCa

6.5

KomMOuHnamu Tten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHUK, OIHMCaHHBIN
okoJo chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAICHUS

6.6

[Tonatue o6 oOwveémMe. OCHOBHBIC CBOMCTBa 00BEMOB Tel. Teopema 00 0OBEMe
MPSIMOYTOJIBHOTO Tapajuieenunena M ciueAacTBus u3 Hee. OOBEM IMWIMHIpA,
koHyca. O0BeM mapa u wionaab chepsl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXK Ty IUIOIIAIIMHU TTOBEPXHOCTEH,
00BpeéMamMHu ITOJOOHBIX TET

6.8

Ceuenus nunuHapa (MapaienbHO U MePIEeHANKYISIPHO OCH), CEUYEHUS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

BCKTOp Ha IINIOCKOCTH M B IIPOCTPAHCTBC. CnokeHrue W BBIUMTaHUE BCKTOPOB.
YMHOXKEHUE BCKTOpa Ha 4YHUCIIO. Paznoxenue BCKTOpa I1I0 TpéM HCKOMILJIaHAPHbIM
BCKTOpPaM. HpaBI/IJ'IO mapajiCiaCiumIcaa. Pemienue 3aJa4, CBA3aHHBbIX C
IIPUMCHCHUECM IIPpAaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpHMOYFOHLHaH CUCTCMaAa KOOpAUWHAT B TMPOCTPAHCTBC. KOOp,Z[I/IHaTH BCEKTOpA.
HpOCTCﬁHIHG 3alaun B KOOpJAHWHATax. Yron MCKAY BCKTOpPaMH. CKaJ'IprHOC

MPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJI0B MEKAY NPAMBIMU U IIJIOCKOCTAMMU.

KOOpHHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHHUU I'COMCTPUICCKHUX 3aJa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 0o1ero
TpeOoBaHus o0pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH MOHATHSAMU: OIpE/EIEeHUE,
aKCcHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, J0KA3aTENIbCTBO,
PaBHOCHJIbHBIE (OPMYITUPOBKU; IPUMEHATH UX; YMEHUE (HOPMYIUPOBATh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKJAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYECKOU WHIAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXIACHHA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHUC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
1 MHO>XXECTBaAMHU, YMCHHC HUCITIOJIB30BATh TeopeTHKO-MHO)KeCTBeHHBIﬁ
anmapar Ui OIMCaHUs PeabHBIX MPOIIECCOB U SBICHUI U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYTUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSIMU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/1aBaTh H OIKCBIBATh TIpadbl pa3IUIHBIMH
croco0aMu; UCTIOIB30BaTh rpadbl MIPU PEIICHUH 33134




YMeHue onepupoBaTh MOHATHSAMU: HAaTypaJlbHOE YHCIIO, LEJIO€ YHCIIO,
CTENEHb C LIEJIBIM I10Ka3aTeIeM, KOPEHb HATypaJIbHOW CTENEHH, CTETIEHb
C pauMOHAJIBHBIM  IIOKAa3aTeJIeM, CTENEHb C  JEHCTBUTEIbHBIM
HokaszareyieM, JorapudmM 4Yucila, CHUHYC, KOCHHYC ¥  TaHIEHC
IPOM3BOJIBHOIO YHUCJA, OCTATOK II0 MOJYJIO, PalMOHAIBHOE 4YHCIIO,
UPpPAlMOHATIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJIBIX,
palMOHANbHBIX, JEMCTBUTEIbHBIX YHMCEJ; YMEHHME MCIOJIb30BaTh
IPU3HAKU JIEIMMOCTH, HAaUMEHbIIUNA OOIIMH JeIUTeNh U HauMEHbIlee
oOmiee kpaTHOe, anroput™ EBKiIMIa Mpy pelIeHny 3a/1a4; 3HAKOMCTBO €
pPa3IMYHBIMU  [O3ULMOHHBIMH  CUCTEMaMHM  CUMUCJICHHS;  YMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHUI W NpeoOpa3oBaHUs BBIPAXKEHUH C€O
CTENEHsIMH U Jorapupmamu, npeodpazoBaHusl APOOHO-PALMOHAIBHBIX
BBIPAKEHUI; yMEHUE ONEPUPOBATh MOHATUSAMU: TIOCIEI0BATEIBHOCTD,

apudmMeTnyecKas porpeccusi, reoMeTpuUecKas mporpeccusi,
OCCKOHEYHO yOBIBaOIIasi TEeOMETPUYECKass TPOTPeccHsi; YMEHHE
3a/1aBaTh MOCJEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopmya; yMmMeHHE OINEpUPOBAaTh TOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKCHHBIC KOMILJIEKCHBIC YHCIIa, MOJYJb U apryMEHT KOMILJIEKCHOTO
yucina, ¢GopMa 3amucH  KOMIUIEKCHBIX 4YHcell  (reoMeTpuyeckas,
TPUTOHOMETpPUYECKass W  aiareOpawmdeckas); yMeThb  IPOHU3BOIAUTH
apudMeTHYECKUE JEeUCTBUS C KOMIUICKCHBIMUA YHUCJIaMH; TPHBOJINUTH
NpUMEPhl  HCMOJb30BaHUS  KOMIUIEKCHBIX  YHCE;  ONEPUpPOBATH
NOHATUSIMUA: Matpuna 2x2 u  3X3, onpeaeiauTeab  MaTpULbI,
T€OMETPUYECKHI CMBICIT OTIPEICTUTEIS

YMeHue OIICPHUPOBATh IIOHATUAMU: PAIUOHAJIBbHBLIC, HPPAIUOHAJIBHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKUC
YpaBHCHHA W HCPAaBCHCTBA, WX CUCTECMbI; YMCHUC OIICpUPOBATH
INOHATHUAMU. TOXKACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YPaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ H HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHHC pCIIaTb YPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMbI C IMOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTCMBI C IApaMETpOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATUYCCKUX
3ala4 U 3aa4 U3 pa3jInIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU




YMeHue onepupoBaTh MNOHATHAMH: (YHKIUS, YCTHOCTh (DYHKIIHH,
NEPUOANYHOCTh (PYHKIIUH, OTPAaHMYECHHOCTh (YHKIHMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HanOOoJIbIlllee U HAaUMEHBIIICe 3HAUYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HETIpephIBHAS (DYHKIMSI, aCUMIITOTHI rpaduka
(GbyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOAHAsT (DYHKIIMH, TEOMETPHUECKUI |
(¢u3nYecKuii CMBICT TPOU3BOJHON, TEepBOOOpa3HasA, ONpPEIACICHHBIHI
UHTETpal, YMEHHE HAaXOOUTh AaCUMNTOTHl Tpaduka (QyHKIUH, yMEHHE
BBIUUCIIATh  TPOUW3BOJHBICE CYMMBI, NpPOHW3BENEHHS, YACTHOTO W
KOMIIO3UIIUK (YHKIMH, HAXOIUTh YpaBHEHHE KacaTeIbHOW K TpaduKy
(GyHKIMU; yMEHUE HAaXOIUTh MPOHM3BOJHBIC DJIEMEHTAPHBIX (DYHKIWN;
YMEHHUE WCIOJIb30BaTh MPOU3BOJHYIO JUISI HCCIENIOBAaHUS (YHKITHH,
HaXOJUTh HaAWOOJIPIINE W HAMMEHBIINE 3HAYCHHS (DYHKIHIA; CTPOUTH
rpadMKd MHOTOWICHOB C HMCIOJB30BAHUEM alllapaTa MaTeMaTHYeCKOTO
aHanM3a; TMPUMEHATh TPOM3BOJHYIO JUIS HAXOXKICHHS HAMITy4IIero
pelIeHus B MPUKIIAJHBIX, B TOM YHCIIE COIMATBHO-YKOHOMUYECKUX U

(bu3MYecKuX 3aavax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIBIO
WHTETpaia; MPUBOIUTh MPUMEPhl MaTEMATHYSCKOTO MOJCITHPOBAHUS C
nomMo1Ibio quddepeHInaaTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHAMU: Tpaduk GyHKIUH, OOpaTHas
GyHKIUS, KOMIO3UIUS (YHKIUH, JIMHEHHas (YHKIWs, KBaJIpaTHYHAS
byHKIHS, panoHanbHas byHKIHUA, CTEeIeHHas byHKIHUA,
TPUTOHOMETpHUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECCKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKIUH, BBIOJIHATH MPeoOpa3oBaHUs
rpadukoB (HYHKIUH, UCIIOIB30BATh TPAPUKH ISl U3YUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, NIPU PEIICHUM 33Jad W3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOM JKU3HU; BBIpAXKaTh (POPMYITaMU 3aBUCUMOCTH MEXTY
BCJIMYMHAMU; HCIIOJIb30BaTh CBOWCTBA W rpadukud QGyHKIUN Ui
pelleHHs ypaBHEHHI, HEPABEHCTB U 3a/1a4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOKECTBA PCIICHUH YpaBHEHHIA,
HEPABEHCTB U UX CUCTEM




YMeHue pemiaTb TEKCTOBBIE 33/a4d pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JJOJIH U YaCTH, HA JBIXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH yIPaBJICHUS IUUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3aJa4yH, MCCIEAOBATh IOJYYEHHOE PEIICHHE HU
OIICHMBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB; YMEHHE MOJAEIUPOBATH
peanbHble CUTYyallMH Ha S3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHEHUS, HEPaBEHCTBA M MX CHUCTEMBl 10 YCIOBHIO 3aJa4H,
UCCIIEJOBATh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM aIlapara
anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHATUSIMH: CpeHee apupMeTHIecKoe, MeIrana,
HauOoJiplliece ¥  HAaWMEHbIIEe 3HAYCHHS, pa3Max, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE U3BJIEKATh,
WHTEPIPETUPOBATh HH(OpPMAINIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpaMmax, rpadukax, OTpa)xaronyr0 CBOMCTBA peaTbHBIX TPOIIECCOB U
SIBJICHH; TIPEACTABIISITE HHPOPMAIIUIO C TIOMOIIBIO TAOIHI] U TUArpaMM;
HucciaeaoBaTtb CTAaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHUCJIEC C NPUMCHCHHEM
rpadguyeckux METOJOB M  DJIEKTPOHHBIX CpPEACTB; TIpaduyecku
HCCIIEI0OBaTh COBMECTHblE HAOMIOACHHS C TMOMOINBIO JAUarpaMm
paccerBaHus U TUMHEUHOW perpeccun




YMeHue onepupoBaTh IOHATHUSAMHU: CIyYalHBI OIBIT M CIydalHOE
COOBITHE, BEPOSITHOCTb CIYYaHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TpaUYeCKUX METOJOB; IPUMEHSTH
(GopMyNBI CIIO)KEHUS M YMHOXCHHUS BEpOATHOCTEH, (HOopMyiy MOIHOMN
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (POPMYIIBL;
OIICHUBATh BEPOATHOCTH pEATBHBIX COOBITHH; YMEHHE OIIEPHpPOBATH
HNOHATUSAMHU: CIlIydaliHas BEJIMYMHA, paCIpEleIeHUe BEpPOSATHOCTEM,
MaTE€MaTHYECKOE OXKUJAHUE, IUCIEPCHs W CTAHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM paclnpeieiseHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IOKAa3aTeJbHOTO W HOPMAJIBHOIO PacHpeIeiIeHUM;
YMEHHE HCIOJb30BaTh CBOWCTBA W3Y4YEHHBIX pACHPEACICHUN s
pelieHys 3ajad; 3HAaKOMCTBO C MOHSTHUSMM: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE NPUBOAUTH HPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCET B NMPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPHUPOBATH MOHATUAMU: COUYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHMM, YHCIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHwHe
MPUMEHSITh KOMOMHATOpHBIE (DAKTHI U PACCYXKACHUS IS PELISHUS 3a/ay;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh
BEPOSATHOCTHYIO MOJIEJNIb U HHTEPIIPETUPOBATH MTOJYYEHHBINA PE3YIIbTAT

YMeHue onepupoBaTh TMOHATHUAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIJa, IUIOCKUH  yroJl,
JIBYTPaHHBIA yroJl, TPEXT'PAaHHBIM Yroj, CKpeHIMBAIOUIUeCs TMpsSMBbIe,
NapajuieIbHOCTh U MEPHEeHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yrou
MEXIy MPSMBIMH, YrOJ MEXIY MHPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU O IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MpU
pellleHnU 3aJa4 U3y4eHHbIE (DAKThl U TEOPEMbl IJIAHUMETPHUH, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBSI3aHHbIC C HUMH MTPAKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh MOHATHUSAMHM: IJIOMIAAL (GHUTYpHl, 00bEM (UTYPHI,
MHOTOT'PaHHUK, NMPaBWJIBHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOI'PAaHHUKA,
Ky0, mapajuienenures, Npu3Ma, Nupamuaa, Qurypa M IMOBEpXHOCTb
BpalleHUs, IWIMHAP, KOHYyC, Imap, cdepa, miomans cdepsl, MIOMAab
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyca, IWIUHApa, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuIeenuIe/1a, TUPaMH/Ibl, TIPU3MBIL, IIUITHHIPA,

KOHyca, IIapa, pa3BEepTKa IOBEPXHOCTH, CEUYEHHUs KOHyca U LMIUHAPA,
MapajuleJbHbIE OCH WIM OCHOBAaHHWIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOMUTH CEUEHUE
MHOTOTpaHHUKa, H300pa)kaTb MHOTOTPAaHHUKH, (UTYphl U IOBEPXHOCTH
BpaIllEHUs, UX CEYEHUsS, B TOM YHCIIE C IMOMOUIBIO AIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHATh CBONCTBA TI'€OMETPUYECKUX (UTYp, CaMOCTOSATEIHHO
(dhopMynTupoBaTh OMpENeNeHNUs U3y4aeMbIX (UTyp, BBIIBUTaTh THIIOTE3BI O
CBOMCTBaX M TMpHU3HAKaX T€OMETpHUUECKUX (uryp, oOOCHOBBIBATH WIIH
OTpOBEpPraTh UX; yMEHHE IPOBOAUTD KiIacCU(UKALIMIO (PUTYp MO Pa3IUUYHBIM
MpU3HAKaM, BBIMOIHITH HEOOXOIMMBbIE JIOTIOTHUTENbHBIE TOCTPOEHUS

11

YMeHHne ~ omepupoBaTh  MOHATHUSIMH:  JIBUKGHHE B IPOCTPAHCTBE,
MapajyieIbHBIA MEPEHOC, CHMMETpPHUsSl Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOAOOMS, TMOAOOHBIE (UTYpBHI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (DUTYPHI, B TOM 4YHCJIE B TPHUPOJIE,
WCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BAaTh I'€OMETPHYCCKUE OTHOUICHUS TPH
pEIICHUH 3a/1a4;, HAXOJWTh TEOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOJI,
TUIOINAb, 00BEM) TPU PEIICHUH 3324 U3 JPYTUX YIeOHBIX MPEAMETOB U U3
[peabHOM JKU3HU; YMEHUE BBIYHCIISITh F€OMETPUUYCCKUE BEIIMYHMHBI (JITHHA,
YroJI, IUIOIab, O0OBEM, IUIOMIAJb MMOBEPXHOCTH), HCIOJIb3YSl W3y4YCHHBIC
GopMyIBI U METOZbI, B TOM YHCIIE: IUIONIAh OBEPXHOCTH MUPAMHU/IBI,
NpU3MbI, KOHyca, [WIMHApPA, IUIOmaas  cdepsl; 00beM  KyOa,
NPSMOYTOJIBHOTO — MMapajuleyICluIeia, THUPAMHJIbI, TPU3MBI, WIHHApPA,
KOHYCa, IIapa; YMEHUE HAXOIUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX (UTYP




YMeHune omnepupoBaTh MOHATUSMU: MPSMOYroJibHAs CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMUHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpPOU3BEJCHNE BEKTOpa Ha 4YHCIO, pa3JioKEHWE BeKTopa Mo Oasucy,
CKaJSIPHOE IIPOM3BE/IECHUE, BEKTOPHOE IIPOM3BEICHHE, YOl MEXIY

12 BEKTOPaMHU; YMEHHUE HCMOJIb30BATh BEKTOPHBIA U KOOPJIAMHATHBIM METOJT JJISt
[pelIeHusI TEOMETPUUECKHX 3a/1a4 M 33714 IPYruX Y4eOHBIX IPEIMETOB
YMeHue BbIOUpaTh MOAXOISIINN METOJ JUIsl PElIeHHs 3a7aun; TOHUMaHUe
3HAYMMOCTH MaTeMaTUKH B U3YyYECHUU TMPUPOJIHBIX M OOIIECTBEHHBIX

13 MpPOLECCOB W SIBJICHUI; yMEHWE pACMO3HABATh MPOSIBICHUE 3aKOHOB

MaTEMaTUKHU B UCKYCCTBE, YMCHHEC IIPUBOJUTH

MIpUMEPBl MAaTEMAaTUYECKUX  OTKPBITUM POCCHUHUCKOM M  MHPOBOU
MAaTeMaTHYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
Pannonanbupie uymcia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
12 0eCKOHEUHBIC TIEPHUOTUIECKUE TPOOH
Apudmernueckuil KOpeHb HaTypaslbHOW cremneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
1.3 KOPHSIMH HAaTypaJIbHOW CTETICHN
Crenens ¢ 1ensiM nmokasareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3zareneM. CBoiicTBa
14 CTeneHu
CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
15 apPKTAHT€HC YHCIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapHUPMBbI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepald C  JIeHCTBUTEIbHBIMU
17 yrcnamu. [IpubnmxeHHbIe BBIYUCIICHUS, IPABUIa OKPYTJICHHS, PUKUIKA U OLIEHKA
' pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHUH
1.9 KommnekcHsie yncna
2 YpaBHEHHs 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIEC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
24 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE YPaBHEHUS
2.5 Lenble u ApoGHO-pallMOHANbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucTembl TMHEHHBIX ypaBHEHU . OnpeaenuTens MaTpULIbI
3 OyHKIMH 1 TpaduKu
@yHkuus, crnocoObl 3amaHus ¢(yHkuuu. ['padux ¢ynkuuu. B3aumHO o0OpaTHBIE
31 ¢bysaknun. YetHole v HeueTHbIe QyHKUMU. [lepuonuueckue GyHKIun
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuuu. Hymmu ¢yHkumm.
[IpomexyTku  3HAKOMOCTOSIHCTBA.  [IpoMEXyTKM  MOHOTOHHOCTH  (DYHKIUH.
3.2 MakcuMymMbl M MHHAMYMBI (GyHKIUH. HawnOosnbliee W HauMeHbIee 3HAUYCHHE
(YHKIIMY Ha TPOMEKYTKE
CrenenHas GyHKIMS C HATYpaJIbHBIM M IIEJIBIM TTOKa3zateneM. E¢ cBoiicTBa u rpaduk.
3.3 CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHH
3.4 Tpuronomerpudeckue GyHKIIMHA, UX CBOMUCTBA U TpadUKu
3.5 [TokazarenpHas u norapudmMudeckas PyHKIINH, ©X CBOUCTBA U rpaduKH
Touku paszpsiBa. AcuMnToTHl  TpaduKOB GYHKITUH. CgoiicTBa
3.6 (yHKIHH, HEPEPBIBHEIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEIbHOCTEN
3.8 Apudmerrnueckas 1 reoMmerpudeckas nporpeccuu. Gopmyina ci0XkKHbIX
IPOILICHTOB
4 Hauana maTemaTruyeckoro aHanusa
4.1 [IpousBonnas ¢pynkuun. [Ipor3BoAHBIE 37I€MEHTAPHBIX PYHKIINUN
[IpumeHeHne mNpoOU3BOAHON K HCCIEIOBaHUIO (QYHKIUMH Ha MOHOTOHHOCTb U
4. sKcTpeMyMbl. HaxosxaeHne HamOoiblIero U HaMMEHbLIEro 3HayeHHs (QYHKIUH Ha
' OTpE3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKA
5.1 MHox€ecTBO, Onepaluy HajJl MHOKeCTBaMHU. JlnarpamMmel Jiiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA




6.1

OnucarenpHas CTAaTUCTHKA

6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopaunats! 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHAJIbBI 1JIAA YYHEHUKA

* MaTremartuka: anre6pa M Haydajla MaTCMaTHUICCKOTI0 aHaJIn3a, rcOMCTpPHL.

I'eomertpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Meroaudeckue pekomenaanuu. ['eomerpust. 10-11 kmaccsl (kK yaeOHUKY

Aranacan JI. C. u np.) M.: IIpocBenienue

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru http://www.int.ru

http://sbiryukova.narod.ru

http://www.fipi.ru/ https://math-

ege.sdamgia.ru http://alexlarin.net
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