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MOACHHUTEJBHAA 3AITUCKA

Pabouass nporpamma yueOHOro kypca «['eomerpusi» 0a30BOro ypoBHsl s
obyyatommuxcs 10 —11 wiaccoB pa3pabotana Ha ocHOBe DenepanabHOTO
rocyJIapCTBEHHOT0 00pa30BaTEIBLHOTO CTAaHJApTa Cpe/iHero olmiero oopa3zoBaHus,
¢ y4éTOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHHWI, NPEABABIAEMBIX K
MaTreMaTHYeCKOMy OO0pa30BaHUIO, W TPaJIUIMA pOCCHUHCKOro 00pa3oBaHMS.
Peanuzanus nmporpamMMbl 00ecrieuMBaeT OBJIAJICHHE KIIFOUEBBIMH KOMITETCHIUSIMH,
COCTABJISIOIIMMU OCHOBY I CaMOPa3BUTHS M HEIMPEPBHIBHOIO 0O0pa3oBaHMUS,
LEJIOCTHOCTh OOILEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEJILHOIO Pa3BUTHS
JUYHOCTU 00YJaIOUIUXCSl.

HEJIN U3YYEHHWS YYHEBHOI'O KYPCA

BaxkHocTe yueOHOTO Kypca TreOMETpUM Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHus OOYCIIOBJICHA MPAKTUYCCKOH 3HAYUMOCTBIO METANpEIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHS TCOMETPHH B HANPABJICHUM JIMYHOCTHOTO
pa3BuTHs oOyyaromuxcs, (GopMupoBaHHS (YHKIIMOHAIBHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YUYECHHS PYTUX yueOHbIX AUCHMIUIMH. PazButre y oOydarommxcs
MPaBWIBHBIX MPEACTABICHUNH O CYIIHOCTH W MPOUCXONKACHUU T'C€OMETPUYCCKUX
a0cTpakuuii, COOTHONIEHUH PEAJBHOIO0 M WJAEAIBHOI0, XapaKTepe OTPaKEeHHs
MaTeMaTHYECKOM HAyKOM SBJIEHUH M MPOLECCOB pPEAJIbHOIO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOr0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS
ydaluxcs, a TakKKe Ka4yeCTB MBIIUICHUS, HEOOXOAUMBIX [JIs aJanTaludd B
COBPEMEHHOM O0IIECTBE.

['eomerpus aBnseTcss omHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEIO
oOmero o0OpazoBaHMs, Tak Kak OOecrneyMBaeT BO3MOXKHOCTh HW3YYECHHS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jloruyeckoe MbllUIeHHE, (GOPMHUpPYEMOE MPU H3YYCHUU OOydaronuMmucs
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKHU JIOTHYECKUX YTBEPKIACHHUH
B XOJI¢ PCIICHUSA T'COMETPUYECKUX 3a/1ad, YMCHHUE BBIABUTATh U OMNPOBEPraTh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIOJIb3YIOTCS MPH PEIIEHUU 33/1a4 €CTECTBEHHO-
HAy4HOT'O [IUKJIA, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHHe OPUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O0NAacTAX ACATENBHOCTH 4YeloBeka. OpueHTalus 4esloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXO0JIMMOE YCIOBHE €ro COLMAILHOTO ObITHsA, ¢dopma
OTPAXKEHUS OKPYKAIOIIETO MHUPA, YCJIOBHUE YCHEHIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHud  NEHCTBUTEABHOCTH. OmnepupoBaHHE  NPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHSET pa3Hble BHUIAbI y4Y€OHOH M TPYHOBOH JEATEILHOCTH,



ABJIIETCSL OJIHUM U3 MPO(ECCHOHAILHO BaKHBIX KauecTB, MO3TOMY akTyajlbHa
3amaya (opmupoBaHus y 0OyYarOIIMXCS NPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHS -— CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON ACATCIBHOCTH 10 MHOTUM HAIPaBICHUSM.

Ilens ocBoeHusi mporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha 06a3z0BOM
ypoBHE 00y4YeHUs — 00meoOpa3oBaTeIbHOE M OONICKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  4yepe3  oOecmedeHHE  BO3MOXKHOCTH — MPUOOpeTeHUs |
UCIIOJIb30BAHUSl  CUCTEMATHYECKUX TEOMETPUUYECKMX 3HAHUM MW JEHCTBHH,
crenu(UYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOI0JKEHUS 00pa30BaHUs
IO CIICHHUaJIbHOCTAM, HC CBA3aHHBIM C IIPHUKJIIAJHBIM HCIIOJIB30BaHUCM I'COMCTPHH.

[Iporpamma mo reomeTpur Ha ©0a30BOM YpOBHE MpeIHA3HAYCHA IS
00yYalOIIUXCSl CPETHEHN IIKOJbI, HE UCHBITHIBABIINX 3HAYUTEIIBHBIX 3aTPY/IHEHUM
Ha YPOBHE OCHOBHOI0 001Iero oopazoBanus. TakuM oOpazom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTBH OOIIME MATEeMaTHYECKUE YMCHHS, CBS3aHHBIC
co crneuupukoi reoMeTpud W HEOOXOJUMBbIE JUISi KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHUTh I'€OMETpHUIO Oolee
riy0oOKo, €cClii B JIaJlbHEHIIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPUYECKHX
3HAHUSIX B MPOGECCUOHANBHON ACATEIBHOCTH.

JIocTUKE€HHWE 1EeNH OCBOEHHMs IpOrpamMmbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IlpuopureTHbIMH 3aJayaMu  OCBOCHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 knaccax aBisroTCs:

o (opMupoBaHME TMpEACTaBIEHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJBTYPBI U OCO3HAHUE €€ B3aUMOCBA3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHUE TPEACTABIECHHUS] O MHOTOTPAaHHMKAaX W TeJax BpalleHus
KaK O BOKHCHIIMX MAaTEeMAaTHYECKUX MOJICIIAX, MO3BOJISIONIUX OMHCHIBATH
W U3y4aTh Pa3HbIE ABIICHUS OKPYKAIOIIEro MUpPA;

e (GoOpMHpPOBaHMEC YMEHHS pAaclO3HABaTh Ha YEpPTEHKAX, MOJCIAX H B
pealbHOM MUPE MHOTOIPAHHUKH U TEJIa BPAILICHUS;

e OBJAJCHUEC METOJAMM DPEIICHUS 3allad Ha MOCTPOCHUS HAa U300paKCHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHATHUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPAILICHUSA U UX OCHOBHBIMH CBOMCTBAMH,

e OBJIaJACHHE AJIropuTMaMm pEIICHUA OCHOBHBIX THUIIOB 3ajgayv,
dbopMHpOBaHHE  YMECHHUSA MPOBOJUTH  HECIOMXKHBIC  JIOKA3aTeJIbHbBIC
pacCy>KIeHUs B XOJE PEUICHUS CTEPEOMETPUYECKHX 3alad M 3amad C
IIPAKTHYECKUM COJIEPKAHUEM;

e pa3BUTHEC  HUHTCJUICKTYaJbHBIX M TBOPYECKUX  CIOCOOHOCTEH
o0yJarIuXcsi, TO3HABATEIbHONM  aKTMBHOCTH,  HCCJIEA0BATEIbCKHX
YMEHUM, KpUTHYHOCTHU MBIILICHUS,



e (OpMHpOBaHHE (yHKIMOHATBHON IPaMOTHOCTH, peJeBaHTHOU
FCOMETPUU: YMEHHUE pAclo3HaBaTh IMPOSBICHUS  T'€OMETPHUYECCKUX
NOHSATUM, OOBEKTOB M 3AKOHOMEPHOCTEM B pEabHBIX KWU3HEHHBIX
CUTYallUsIX W TPH U3YYCHUU JPYTrUX y4eOHBIX MPEIMETOB, MPOSBICHHS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HUX Ha S3bIKE
FEOMETPUHU U CO3/1aBaTh FTCOMETPUYECKHUE MOJICTH, TPUMEHATh OCBOCHHBIN
FCOMETPUYECCKHI anmapar [Jisl PElICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YJIbTAThI.

OTnMYUTETbHON OCOOCHHOCTHIO MPOTPAMMBI ABIISICTCS BKJIIOYEHUE B KypC
CTEPEOMETPUU B HaAyajle €ro M3yuyeHWs 3ajJlad, pPelIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUA, U ONPEACIEHHBIM 00pa3oM opraHM30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSA, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOIECCOB, MOTUBUPYET K
NaTbHEHIIeMy U3YYCHUIO MPEAMETA.

[TpeanouteHue oTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
[IPAaKTUYECKON JEATENBLHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
ydaluxcs B Kypce CTEpEOMETpHM MPOBOJUTCA 3a CUET pEIICHUA 3a1ad Ha
CO3/laHUME  IPOCTPAHCTBEHHBIX 00pa3oB W  3a7a4 Ha  OINEpUPOBaHHE
MPOCTPAaHCTBEHHbIMU oOpa3zamu. CozmaHue oOpa3a HPOBOAUTCS € OMOPOH Ha
HArJIAIHOCTh, @ OINEpUPOBAaHUE O00pa3oM — B YCIOBUAX OTBJICYCHHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 MCXOJHOTO COePKaHUS.

OcHoOBHEBIE coaep:KaTelnbHble TUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MmuororpanHuku», «lIpsMbIe U IIJIOCKOCTH B TPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl U KOOpAUHATHI B IIPOCTpaHCTBE». POPMUPOBAHUE JTOTHYECKUX YMEHUN
pacnpenensiercs He TOJbKO MO COAEPKATEIbHBIM JUHUSAM, HO M 1O TojaMm
00y4YeHUsI Ha YPOBHE CpeIHEero o01Iero oopa3zoBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIONIEE NPEIMETHBIM pe3yJibTaTaM
OCBOCHHMS paboyell mporpaMMbl, pacnpenciéHHbIM IO roaaM OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObI OBJIAJICHUE TI'COMETPUYCCKUMHU
MOHATUSIMUA W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENLHO, C
COOMIO/ICHUEM TIPUHIIUIA IPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAJIKCH B
O0IIYyI0 CHUCTEMY T'€OMETPUUYECKHX MPECTAaBIEHUN O0ydYarolIMXCs, paclivdpsis H
yrayOmsis e€, o0pa3ysl IpOYHbIC MHOKECTBECHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpumn orBoautcs 2 yaca B Hejento B 10 knacce u 1 yac B
Henento B 11 knacce, Bcero 3a nBa rojga ooydyenus - 102 y4eOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

IIpsiMbIe U IJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  IIOHATHSA  CTEpPEOMETpUM. Touka, IpsAMas, IUIOCKOCTD,
npocTpadHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX.

B3aumHOoe pacnoiokeHue MpsSMBIX B TPOCTPAHCTBE: IEpeceKaroIrecs,
napajjiefibHble M CKpeuuBarommecss npsimele. [lapamienbHOCTE NOpsIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapajyICibHbIE IMpPsAMbIE B MOPOCTPAHCTBE;
[apajuIeJIbHOCTh TPEX MPSAMBIX; MAPAJUIETBHOCTh MPAMON U IJIOCKOCTH. YTJIbI C
COHANPABJICHHBIMH CTOPOHAMH; YIOJd MEXKAY NOpsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh [JIOCKOCTEH: rapaJuie/ibHbIe IJIOCKOCTH; CBOICTBA
napasuielibHbIX Iockocte. [Ipocreifiine mnpocTpaHcTBEHHbIE (UTYpPHI  Ha
IUTOCKOCTH: T€Tpadap, KyO, mapaienenune/i; ToCTPOCHUE CEUCHU.

[TeprieHIMKYIISIPHOCTD MPSIMOM M IUIOCKOCTH: NEPHEHIUKYISIPHBIE TIPAMBIE B
IIPOCTPAHCTBE, IIPSAMbBIE MAapajUIC/IbHbIE W MNEPHCHAUKYIAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPHEHIUKYJISIPHOCTH TIPSIMOM M TUIOCKOCTH, TeopeMa O MpsiMOU
MEePIEHIUKYJISIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIrOJd MEXAY IPsAMOM U
IUIOCKOCTBIO;  JIBYI'PAaHHBIM  yroj, JIMHEHHBIM yroJl  JABYIpaHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIEC: PACCTOSIHUE OT TOUKH JIO MJIOCKOCTH, PACCTOSHUE
OT  MOpsAMOM 10  IUIOCKOCTH,  NPOCKIHMsS  (QUIypsl HAa  IUIOCKOCT.
[TepnieHAUKYNSPHOCTL  TJIOCKOCTEH: TPU3HAK  TEPHEHJMKYJISIPHOCTH  JIBYX
iockocTed. TeopeMa 0 TpEX NEpNEHAUKYIAPAX.

MHOrorpaHHUKH

[loHsTHE MHOTOrpaHHHKA, OCHOBHBIC DJIEMEHTHl MHOTOIPaHHHKA, BBIIYKJIbIC
Y HEBBIMYKJILIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrosbHas
MpU3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL; MPAMas U HAKIOHHAS MPU3MbI; OOKOBasg U
IOJIHAA IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPAMOYTOJIbHBIN
napasuielienunea U ero cBoicrsa. [lupamupa: n-yronbHas nupaMujia, TpaHU H
OCHOBAaHHME MUPAMUJIBI; OOKOBAs U MOJIHAA MOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yceu€HHas MNUpaMHa. DJIEMEHThl Npu3Mbl W nupamujel. [IpaBuiibHbIE
MHOTOIPAaHHUKU: MOHSATUE MPABUIBHOIO MHOTOTPAHHHMKA; IIPAaBUIIbHAA NpPU3Ma U
IpaBHJIbHAS TMpPaMHKJIa; MpaBWIbHAsS TPEYTroOJbHAsE NUpaMua W IPaBUIbHBIN
terpa’dip; KyO. IlpencraBienne o NpaBUIBHBIX MHOTIOI'PAHHHMKAX: OKTadIp,
JnoAekadip U ukocasap. CeueHus IpU3Mbl U TUPaMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IUDIOCKOCTH.  DJIEMEHTHl CHMMETPUM B NOUpaMHUAaX, [apajulelenuIeaax,
IIPaBHJIBHBIX MHOT'OIPAHHHUKAX.



Brelunucnenne 3J1eMEHTOB MHOTOTPAHHHMKOB: pé0Opa, JMaroHaid, YIJIbL
[1nomans OOKOBOM MOBEPXHOCTH U TOJHON MOBEPXHOCTH MPSAMON IPHU3MBI,
IJI0IIA/Ib OCHOBaHUH, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM NPU3MBL.
[lnomans OOKOBOH MOBEPXHOCTH M TOBEPXHOCTH TNPABHILHOW MUPAMUIIBI,
TeopeMa o TUom@aad yced€éHHoW nupamuibl. I[lonsatne o0 o0béMe. OO0BEM
MHUPaMU]Ibl, TPU3MBL.

[Togobueie Tema B mpoctpaHcTBe. COOTHOIICHHS MEKIY IUIOMIAIAMU
MOBEepXHOCTEH, 00bEMaMU 1TO0OHBIX TEII.

11 KJIACC

Tesia Bpaimenus

Hununnpudeckas IOBEPXHOCTD, obOpasyrormue UWIMHAPUYECKON
[IOBEPXHOCTH, OCh UWJIMHJPUUYECKOW MOBEPXHOCTU. LlMimHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, 00pa3yroIias M OCh; IUIONIA/lb OOKOBOW W TIOJHOM
MMOBEPXHOCTH.

KoHunyeckasi moBepXHOCTh, 00pa3yrolMe KOHHYECKOW MOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepxHOcTH. KoHyC: ocHOBaHUE U BepinHa, 00pasyrommas
U OCh; IUIOMAJ, OOKOBOM M TMOJHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyrolye U BbICOTa; OCHOBAHUSA U OOKOBAas IOBEPXHOCTb.

Cdepa u map: ueHtp, paauayc, JUaMeTp; IUIOMIAAL MOBEPXHOCTH C(ephl.
B3auMHoe pacnionoxenue cepbl U INIOCKOCTH; KacaTellbHas MJI0CKOCTh K Cepe;
Iomaab cepsl.

N300pakeHue Ten BpallleHHs Ha MJI0CKOCTH. Pa3BépTka LIMIMHIpPA U KOHYCA.

KoMOunanuu Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOrorpaHHUK,
OMHUCAHHBIN OKOJIO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpAaILICHHUA.

[Tonsarue 06 00vEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
MPSAMOYTOJILHOTO Tapajuienenurnena v ciaeactBus u3 He€. OO0bEM muIMHIpa,
koHyca. O0BEM mapa u romaas chephl.

ITonoOubie Tenma B mpocTtpaHcTBE. COOTHOUIEHHS MEXKIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU OIOOHBIX TEJL.

Ceuenust WIMHApPA (MapaljielbHO W NEPHEHIUKYISPHO OCH), CEUEHHs
KOHyca (mapajieIbHO€ OCHOBAHMIO U TPOXOJANIEE YEpe3 BEpIIUHY), CCUCHHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha rmiockocT U B ripocTpaHcTBe. CII0XKEHUE U BHIYUTAaHHE BEKTOPOB.
YMHO)KeHHE BEKTOpa Ha 4YMCIIO. PasiioxkeHne BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. IlpaBuno mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JEHUCTBUH ¢ Bekrtopamu. lIpsmoyronsHas cucrema



KOoOpJAMHAT B mpoctpaHcTBe. Koopaunatel BekTopa. I[lpocreiine 3anauud B
KOOpAMHATax. Yroa Mexay BekTopaMu. CKanspHOE€ NPOU3BEACHHUE BEKTOPOB.
Brrukcienue yrios MexJly NpsiMbIMH M THIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
MCTOM IIPpHU pCHICHHUH N'COMCTPHYCCKHX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JINUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHHSI TMPOrpaMMbl  YYeOHOro TpeaMera
«MaremaTiKa» XapaKTepu3ylTCs:

I'paxaanckoe BocnuTanue:

c(hOPMHPOBAHHOCTBIO IPAKIAHCKOM MO3UIIMK 00YyUarOIErocss Kak akTHBHOTO
U OTBETCTBEHHOr0 WIE€HAa POCCHICKOro oOIlecTBa, TMPEJACTABICHUEM O
MaTeMaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBJIEHUH,
MpoLenyp TrpaxkaaHckoro oOimecTtBa (BBIOOpPHI, OMNPOCHl U Mp.), YMEHHUEM
B3&HMOI[€I>'ICTBOBE[T]:; ¢ conHvallbHbIMH HHCTHTYTaMH B COOTBCTCTBHM C HX
(GYHKIUAMYA U Ha3HAYCHUEM.

I[MaTpuoTHyecKkoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IpaskIaHCKON UJEHTUYHOCTH, YBAXKEHUSI K
MPOILIOMY U HACTOALIEMY POCCUHUCKOW MaTeMaTHKH, IECHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUSAM POCCHMCKUX MAaTEMATHUKOB U POCCUHUCKON MaTEMaTUUYECKOM LIKOJIbI,
K HCIOJb30BAHUIO JTHUX JOCTHIKCHUH B JAPYTMX HayKaxX, TEXHOJIOTHAX, cdepax
YKOHOMUKH.

JlyX0BHO-HPABCTBEHHOT0 BOCITUTAHMNS:

OCO3HaHUEM JIyXOBHBIX LHEHHOCTEN POCCHHCKOTO Hapo/a,;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, ATHYECKOIO  MOBEJACHMS,
CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHEHUEM JOCTKECHUN HAYKU U IS TCIIBHOCTHIO
Y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOEHHE YCTOMUHBOTO OYYIIIETO.

JcTeTHYEeCKOe BOCIIUTAHHUE:

ICTECTHYCCKUM OTHOIICHHEM K MHUPY, BKIKOYAA 3CTCTHKY MATCMAaTHYCCKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHHUI, pacCyXICHUI;
BOCIIPHUMYHUBOCTHHO K MATCMATHYCCKHUM aCIICKTaM pa3/IM4YHbIX BUOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO YMCHHS NPUMEHATh MATEMAaTHYECKHE 3HAHHUS B
UHTEpecax 3/10poBOro v O6e30rnacHoro odpasa *KU3HU, OTBETCTBEHHOTO OTHOLIEHHUSI
K CBOEMY 3J0POBBIO (340pOBOC MUTAHUE, COATAHCHPOBAHHBIH PEKHM 3aHATHH U

OT/IbIXA, perynspHasi duznueckas AKTUBHOCTB); (puzHuecKoro
COBEPIIICHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHOI
JIESATSIILHOCTBIO.

Tpynoroe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYJ0JIO0HUsSI; MHTEPECOM K
pasnuuHbIM  cepaM  TPO(ECCHOHATBHON  JI€ATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW W €€ NPUIOKCHUAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymed npodeccHd U pealii30BbIBATH COOCTBEHHBIE >KHU3HEHHBIE ILIAHBI,



FOTOBHOCTBIO W CIOCOOHOCTBID K  MareMaTH4YecKOMYy oOOpa3oBaHUID H
caM00Opa30BaHUIO HAa TMPOTSIKECHUU BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 33/1a4 MaTEMAaTHUYECKOW HAIIPABJIEHHOCTH.

IJKOJI0rHYeCKoe BOCIIHTAHHE:

c(hOPMUPOBAHHOCTBIO 3KOJIOTMYECKOW KYIbTYphbl, MOHUMaHUEM BIWSHUS
COLMAJIbHO-D)KOHOMHUYECKHUX IPOIECCOB Ha COCTOSTHUE MPUPOAHON U COLIMAIIBHOM
cpenbl, OCO3HAHHEM TJIOOATBHOIO  XapakTepa DJKOJOTMYECKHX mpodseMm;
OpUEHTAllMEed Ha TPUMEHEHHE MATEeMaTHYECKMX 3HAHMM Il pellieHUs] 3aJay B
0o0JlacTi  OKpyXkKaroumieid cpenpl, IUTAHUPOBAHUS IOCTYNKOB M OIEHKH UX
BO3MOKHBIX TTOCJIJICTBHM IS OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTBED MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU M  OOINECTBCHHOM NPAKTUKHA, TMOHUMAaHHUEM
MaTeMaTUYeCKOH HayKd Kak cdepbl YEeIOBEUECKOH MeATeNbHOCTH, JTAmoB ¢
Pa3BUTHA H 3HAYUMOCTH [JId pPa3BHUTHA LOHUBUIIHM3alHMH; OBIaACHHCM A3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KylIbTypOH KaK CpPEACTBOM I[IO3HAHUS MHpA;
TOTOBHOCTBK) OCYIIECTBIATH IMPOEKTHYIO M MCCIEN0BATEILCKYI JEATEIIbHOCTh
MHJIUBUAYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbHI

MeranpeMeTHbIE PE3yJIbTaThl OCBOEHHS IPOrpamMMbl y4eOHOIO MpeaMeTa
«Maremaruka» XapaKTepU3YyITCs OBJIAJICHUEM YHUBEPCaAJIbHbIMU
HO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelcmeuaMu, YHUBEPCAanbHbIMU Pe2yiamueHbIMU 0eUCmUAMIU.

1)  Vuusepcanvuvie  nosnaeamenwsnwvie  Oeticmeus, — obecnequsaom
Gopmuposarue 6a3068bIX KOSHUMUBHBIX Npoyeccos8 obyuaroujuxca (oceoenue
MEmMOO08  NO3HAHUSL  OKPYICAIOWE20  MUpd,  NPUMEHEHUe  JI02UYECKUX,

uccie008amenbeKux onepayuti, yMmeHut pabomams ¢ ungopmayueti).

ba3zoBble 1oruyecKkue AeiicTBUA:

e BBIABIIATH U XaPAaKTEPU30BATh CYLIECTBEHHBIE IIPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHONICHUH MEXAy MNOHATHUSAMU; (opMyIupoBaTh
ONpPEAETEHUS]  MOHSATUM; yCTAHABIMUBATh  CYUIECTBEHHBIM  MIpPU3HAK
Kiaccu(uKalnuu, OCHOBaHUA Ui OOOOIICHHS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOI'0 AHAJTN3A;

e BOCIPUHUMATH, (opMyIUpoBaTE W  NPEOOPa30OBLIBATH  CYXKJICHHSI:
YTBEPAMTENbHbIE M OTpPULATENbHbIC, €JIMHMYHBIE, YacTHbIE M O0OIIHE;
YCJIOBHBIE;

e BBIBIATH  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M W
npoTuBopeuusi B (akTax, JaHHBIX, HAOJNIOJACHUSAX W YTBEPKJICHHSIX;



npejjiarat  KPUTEPUH  JUI  BBISIBJIGHHS  3aKOHOMEPHOCTEH M
IIPOTUBOPEYHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
UHIYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKITIOUCHHI 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSITEIIbHO J0Ka3aTeNIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSAMBIC U OT MPOTUBHOIO), BHICTPAUBATh aPTYMEHTALIUIO,
MPUBOAUTH TPUMEPHl U KOHTPIPHUMEPHLI; OOOCHOBBIBATH COOCTBCHHBIC
CYXK/IEHUS] U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemieHUs y4eOHOH 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpaTh HauboJiee MOAXOMSAUIMH ¢  y4ETOM
CaMOCTOATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue qeiicTBus:

e HCIOJB30BaTh BOMPOCHI KaK MCCIIECI0BATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopMyaHpOBaTh BOMPOCH], (UKCHPYIOUIUME IPOTUBOPEYHE, NPOOJIEMY,
yCTaHABIIMBAaTh  MCKOMOE M JIlaHHOE, (OpPMHUpPOBaTH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIUIO, MHCHUE;

e TPOBOJUTH CaMOCTOSITEJIBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
HCCIEAOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOIo
00beKTa, SIBJIIGHHS, TPOIECCa, BBISBICHUID 3aBUCUMOCTEH  MeEXay
00BEKTaMHU, SBICHUSIMHU, IPOIIECCCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH OOOOIICHUS U BBHIBOABI MO PE3yJIbTATaM
MIPOBEJIEHHOr0 HAOIIO/IEHUs, UCCIIEOBAHUS, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000OIICHMIA;

e IIPOTHO3UPOBATH BO3MOXHOE pPAa3BUTHE TNPOLIECCa, a TAKKE BHIJIBUTATH
MIPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ ungopmaumei:

e BBIABIATH ACPUIUTE UHPOPMALIUM, JAHHBIX, HEOOXOAUMBIX IJI1 OTBETA
Ha BOIPOC U I PEIICHUS 3a]a4H;

e BbIOMpaTh UMH(OpPMAUUIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMALIHIO
pa3IMUHBIX BUAOB U (JOPM IPE/ICTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B Pa3IUYHbIX (opMax,
UJUTIOCTPUPOBATH rpadUuecKu;

e OIICHUBATH HaAE&KHOCTD uHhOpMaITUH o CaMOCTOSTEJILHO
chOpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanbnvie  KOMMYHUKAMUEHBIE  Oelcmsus, o0becnedusaom

chopmupoearnHocmeb COYUATbHLIX HABBIKOS 00VUAIOUUXCAL.

Oo0wwenue:



BOCIIPUHUMATL W (OPMYJIMPOBATH CYKJEHHS B COOTBETCTBHUH C
YCJIOBUSIMH M LIEJIIMU OOILECHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHUA B YCTHBIX M IIMCBMCHHBIX TCKCTAX, daBaThb IMOACHCHHUA I1O
XOJly peLlICHUA 3a/1a4i, KOMMEHTUPOBATh MOJTYUYCHHBII pe3yJbTaT;

B X0J1e 00CYXI€HUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1a4u, BEICKAa3bIBaTh UICH, HAIICJICHHBIC HA TMOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSAMU JPYTHX
YYaCTHUKOB JHaliora, oOHapy>KMBaTh pa3iMuve U CXOJICTBO IO3UIIUM; B
KOPPEKTHOH Gopme HopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAIKCHUS;
MpeJCTaBIATh pe3yIbTaThI peLIeHUsI 3aJlayu, 3KCHEPUMEHTA,
UCCIACAOBAHMS,  TNPOEKTa;  CaMOCTOATENBbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUS C YYETOM 3a/1a4 MPE3EHTALMH U OCOOEHHOCTEN ay/IMTOPHH.

CoTpyAHHYECTBO:

3)

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUIyaJIbHOW pabOThI MPU PElICHUH YUeOHBIX 3a/a4; IPUHUMATH 11eJTb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacpeaessiTh BUJbI padoT, IOTOBAPUBATHCS, 00CYKIaTh IPOLIECC
U pe3yJbTat padoThl; 0000111aTh MHEHUS HECKOJBKUX JIIOJICH;
Y4acTBOBATh B IPYIIIOBBIX (popMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W HHBIC); BBINOJHATH CBOK 4YacThb pabOThl U
KOOPJAMHUPOBATh CBOW JICUCTBUS C JPYTMMH YJICHAMU KOMAaHJbL;
OLIEHWBATh KaueCTBO CBOErO BKJIAaJa B OOIIMH MPOAYKT TO KPHTEPHSIM,
chopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

Vuueepcanouvie  pezynsamuenvie  oevcmeus, obecneuusaiom

qbopMupoeaHue CMbICIO6bIX VCMAHOBOK U HCUSHEHHbIX HABLIKOE6 TUYHOCMU .
CaMooprammaunﬂ:

COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3aa4H, BHIOUPATh CIIOCO0 PEIICHHS
C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOMKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUHN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU T[I03HABaTENIbHOW pe(dIeKCHu Kak OCO3HAHUS
COBEPILIAEMBIX JI€MCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIMOCO0AMHM  CaMOMPOBEPKH, CAMOKOHTPOJIsL Mpolecca H
pe3ylibTaTa peleHus MaTeEMaTHYECKOU 3a/1auH;

NPEABUIAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTbH NPU PEIICHUH
3a/laud, BHOCUTH KOPPEKTHUBBI B [I€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BBIIBICHHBIX TPYIHOCTEIH;



e OILICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHSTH
IIPUYUHBl JOCTHIXKEHUS WM HENOCTIIKEHHA PE3YJbTATOB JEATEIbHOCTH,
HAXOUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIbTATHBI
10 KJIACC

OnepupoBaTh MOHATUSIMH: TOYKA, NIPsIMasi, MJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJICACTBUS M3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3ajau.

OnepupoBaTh MOHATUSIMHE: NAPALIETBHOCT U TIEPIEHMKYJIIPHOCTE MPAMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBats B3aMMHOE pACMHOJIOKEHHE NPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBath MOHATHSAMH: JIBYTPAHHBIA YroJl, TpaHH [BYIPAHHOrO Yyrija,
peOpo MBYrpaHHOrO yrja; JIMHEHHBIM yroJi ABYIPaHHOTO YIJa; IpaayCcHas Mepa
JIBYTPaHHOTO YIJIa.

OnepupoBaTh TNOHATHSMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbIH
MHOTOTPaHHUK, 3JICMCHThI MHOTOTPaHHUKA, TPABWIbHBIM MHOTOTPAaHHHK.

Pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPaHHMKOB (MHpaMuia; MOpHU3Ma,
MPSMOYTOJIbHBIN NapajuIesienumne1, Kyo).

KnaccuguuupoBaTh ~ MHOTOTPAaHHMKHM,  BBIOMpas  OCHOBAaHHMA U
KIacCU(pUKAUU (BBIMYKJIbIE W HEBBINMYKIbIC MHOTOIPDAHHUKH; MPABUIbHBIC
MHOTOTPAaHHUKH; MPSAMBIC U HAKJIOHHBIC TIPU3MBI, TapalICICUICbl).

OnepupoBath MOHATUSIMU: CEKYIask TJIOCKOCTh, CEUEHHE MHOTOTPAHHUKORB.

OOBACHATH NPUHIIUIIBI TOCTPOCHUS CEYCHU, UCTIONB3YS METOI CIIC/I0B.

CTpouTh ceYeHHs] MHOTOTPAaHHMKOB METOJIOM  CJIEJIOB,  BBITOJHSITH
(BBIHOCHBIC) IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECCKUX BETUYHH MO 00pa3laM Wiu
aNropuT™MaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOMIbI TMPH PELICHHH
CTaH/IAPTHBIX MATEMaTHYECKUX 3aJ1a4 HAa BBIYMCIICHHUE PACCTOSHUH MEXKIY JBYMS
TOYKAaMH, OT TOYKH JO TPIMOH, OT TOYKA JO IUIOCKOCTH, MEKIY
CKPEIIMBAOIIMMHUCS TPSIMBIMH.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECCKUX BETUYHH MO 00pa3laM Wiu
alNropuT™MaM, TPUMEHSIS HW3BECTHBIC AHAJIMTUYECKUE METOJbl MPU PEUICHUH
CTAHJAPTHBIX  MAaTEMaTHYCCKMX 3aJad Ha  BBIYUCICHUE YIVIOB  MEXKIY
CKPCUIMBAIOIIUMHUCS TPSIMBIMH, MEXKIY MNPIMOM U  IUJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruucisate 00bEMBI U TUIONIAJAM TMOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupamMyzia) ¢ IOpuMEHEHHUEM (GOpMys; BBIUUCIATH COOTHOIICHUS — MEKITY
TLJIONIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMH NTOTI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHUMMETPUA B IPOCTPAHCTBE; LEHTP, OCh H
IJI0OCKOCTh CHMMETPHUH; LEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBAT M HWHTEPOPETUPOBATH HHMOpMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECCKUX (pUrypax, mpeACcTaBICHHYIO Ha YepTekKaxX W
PUCYHKaX.

[IpumensaTs reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPHYCCKHUX
3a/1a4, MMPEeANoJararolUuX HECKOJIBKO 11aroB PEIIEHUs, €C/IU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOH (hopme.

[IpumeHsTe  npocreiiliive OpOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHMKALIHOHHBIEC CUCTEMBI IIPU PELICHUU CTEPEOMETPUYCCKUX 3a1a4.

[IpuBoauTe mnpuUMEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
KU3HHU, pacIO3HABATh MPOSBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONYYCHHBIE 3HAHUS Ha IPAKTHKE: aHAJIM3UPOBATh pEalibHbIC
CUTYallUM W TPUMEHSTh HW3YYEHHBIE TIOHATUS B IIPOLECCE IIOMCKA pELIEHUs
MaTeMaTU4YeCcKu C(OpPMyIUPOBAHHON NPOOIEMBbl, MOACIUPOBATh pPEaTbHBIC
CUTyallUM Ha A3BIKE T[EOMETPHHM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIA C
UCII0JIb30BaHUEM T'€OMETPUYECCKUX MOHATHI U TEOpeM, alrmapara aareopsbl; pemarh
[IPAKTUYECKUE 3a1a4U, CBA3AHHbBIE C HAX0KICHUEM T€OMETPUYECKNUX BEJTUYHUH.

11 KJIACC

OnepupoBaTh MOHATUAMH: UWJIUHAPUYECKAs MOBEPXHOCTh, 0Opasyroiue
UIUHJAPUYECKOH  TIOBEPXHOCTH;  IWJIMHJP;  KOHUYECKas  TMOBEPXHOCTH,
o0pasyrolre KOHUYECKOH MOBEPXHOCTH, KOHYC; cpepuyeckas moBEpXHOCTb.

Pacrio3naBath Tena BpamieHus (LUJIMHJP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYCHUS TN BPALICHUSI.

KnaccuduimpoBats B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH.

OnepupoBaTrh MOHATUSMHU: IIAPOBOM CEIMEHT, OCHOBAaHHE CEIMEHTA, BBICOTA
CEerMEHTAa; IIapOBOM CJIOH, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IAPOBOU CEKTOP.

Bbruucnate  00bEMBI M IUJIOMIAAM  MOBEPXHOCTEH  TEn  BpalllCHUA,
FEOMETPUYECKHUX TEJ C IPUMEHEHHEM (OopMYIL.

OnepupoBaTh TMOHSATHSAMU: MHOTOTPAHHHWK, BIMCAHHBIH B cdepy U
OMHUCAHHBIM OKOJIO cdephl; cdepa, BIOUCAHHAS B MHOTOTPAHHHK WIIH TEIO
BpalIEHUSI.

BbIYuCisITh COOTHOIICHUS MEKIY IUIONIAJSIMU MOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJL.



N3o0paxare u3zydaemble (UTYphl OT PYKH U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMCHTOB.

BrinonHaTh (BBIHOCHBIE) TIJIOCKHUE YEPTENHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bun cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHHS TEJl BpalllCHUS.

W3BnekaTh, HWHTEPNPETHPOBATH M NpeoOpa3oBbIBaTH HH(OpMAIHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, mpeacTaBiICHHYIO Ha YepTeXKaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRE.

BbInonHAT  JEHCTBUA CIIOXKEHUST BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKE€HHUS BEKTOpA Ha YUCIIO, OOBIICHATh, KAKUMHU CBOMCTBAMHU OHHU 00JIJIAOT.

[TpumeHATH MpaBUIO Mapavieicnunea.

OnepupoBaTh MOHSATUSIMH: JEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YroJl MEKIY
BEKTOpPaMH, CKAJIAPHOE MPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKaJsipHOE TMPOU3BEJEHHE, pACKIAJbIBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOH CHUCTEME KOOP/IUHAT.

[IpumensaTs reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPHYCCKHUX
3a/1a4, MPeArnoJararouxX HECKOIbKO MIarOB PEIICHUs, €CJIU YCIOBUS MPUMEHCHHUS
3a/1aHbI B sSIBHOU (hopme.

Pemate mpocrelime reoMeTpuUdecKUuEe 3aJayd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia.

Pemate 3amaus Ha J0Ka3aTeIbCTBO MATEMATHYECKMX OTHOLICHUH H
HAX0X/IEHWE TEOMETPUUYECKUX BEIMUYMH 0 00pa3iaM WK aaropuT™MaM, MpUMEHsIsI
M3BECTHBIC METO/IbI TPH PEUICHUU CTAHAAPTHBIX MAaTEMATUYCCKUX 3a/1a4.

[Ipumenares mnpocrteiiue NOpOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI MPU PEIICHUN CTEPECOMETPUYCCKUX 3a71a4.

[IpuBoauTh TpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U
*KU3HH, Pacrio3HaBaTh MIPOSIBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONyYCHHBIC 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peabHbIC
CUTYalldd W TPHUMEHATh HM3yYeHHBbIE TIOHATHS B TMPOILECCE TMOUCKA PEIICHHS
MaTeMaTU4YeCcKu C(OpPMyIUPOBAHHON NPOOIEMBbl, MOACIUPOBATh pPEaTbHBIC
CUTyallUM Ha SA3bIKE TEOMETPUM, MCCIEIOBaTh IOCTPOCHHBIC MOJCIU C
UCITI0JIb30BAaHUEM I'€OMETPUYECKUX TIOHSITHI M TeopeM, arrapara airedpbl; pemarh
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUIECCKUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHE
10 KUITACC

Ne HauMenoBanue pa3ieyioB H TeM
n/n NPOrpamMMsl

BBeneHne B cTepeOMETPHIO

[IpsIMBIE ¥ MIIOCKOCTH B ITPOCTPAHCTBE.
[TapayienbHOCTB NPAMBIX U TUIOCKOCTEH

[lepnieHAMKYIAPHOCTD MPAMBIX H
IJIOCKOCTEH

Yrael MEXAY NPAMBIMH H IINIOCKOCTAMH

MuororpaHHuKH

OOBEMBI MHOTOIPaHHHUKOB

HOBTOpeHI/IeZ CECYCHUA, PACCTOAHHA U YI'JIbI

OBIIEE KOJIMYECTBO YACOB IT1O TTPOT'PAMME

KoanuecTBo yacos

Bceero

10

12

12

10

11

KourpoabHbie
padoThI

IpakTHueckue
paboThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/IbHbIE

pecypchl

Bubmunoreka ITOK
https://m.edsoo.ru/1¢209e37

bubmnorexa LHOK
https://m.edsoo.ru/1¢209¢37

Bubmunoreka ITOK
https://m.edsoo.ru/1¢209e37

Bubmunoreka ITOK
https://m.edsoo.ru/1¢209e37

bubmnorexa LHOK
https://m.edsoo.ru/1¢209e37

Bubmunoreka ITOK
https://m.edsoo.ru/1¢209e37

Bubmunoreka ITOK
https://m.edsoo.ru/1¢209e37




11 KUITACC

HaumeHoBaHue pa3neioB U TeM
Ne n/n

NpOrpaMMel

Tena Bpamenus

O0BEMBI TEN

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[ToBTOpenwue, 0600mICHNE,
CHCTEMAaTH3aIUs 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME

KoJyimuecTBo yacos

Bceero

12

10

34

KonTpoabubie
padoThI

IIpakTHYecKue
padoTnI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubanoreka LIOK
https://m.edsoo.ru/1¢209e37

Bubmuoreka IJOK
https://m.edsoo.ru/1¢209e37

Bubmuoreka IJOK
https:/m.edsoo.ru/1¢209e37

bubanoreka LIOK
https://m.edsoo.ru/1¢209e37







HOYPOYHOE INTAHHPOBAHHE

10 KIACC I'EOMETPHA
KonauyecTBo yacoB DJIeKTPOHHBIE

Ne Hdara nu@ppoBbLIE

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero H3y4YeHHsI oOpa3oBaTe/IbHbIE

padoThI padoThbl
pecypcsl

OCHOBHBIE TIOHATHS CTEPEOMETPHH:

TOYKA, NPAMasi, INIOCKOCTh,

npoctpancTro. [IpaBuna

pocTp P Bubmuoreka ITOK
M300paKeHHS HA PUCYHKAX: 1 0 0

https://m.edsoo.ru/aecc?7cd

H300paxKeHus MI0CKOCTeH,
napauIeTbHBIX IPAMEIX (OTPE3KOB),
CepeIHHBI OTPE3Ka

[MTousiTHS: TIEpeceKaonecs
bubmnorexa LHOK

1 0 0
IIOCKOCTH, IEPECCKAIIHECA ITPpAManA https://m.edsoo.ru/2d8a9¢99

H IINIIOCKOCTDh

[MTousiTHS: TIEpeceKaonecs
Bubmuoreka ITOK

1 0 0
IIIOCKOCTH, IICPCCCKAIOIIHUCCA IIpAMad https://m.edsoo.ru/db685e73

H IINIIOCKOCTDh

3HAKOMCTBO C MHOTIOIrpaHHHUKaMH,

N300paXkeHHue MHOTOIPaHHUKOB Ha | 0 0 bubnunoreka [JOK
PHCYHKaX, Ha IIPOEKIHOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHble cBegeHus 0 Kyode u

A Y Bubmuoreka ITOK

MHUpPaMHIE, HX Pa3BEPTKH U MOJICITH. 1 0 0

https://m.edsoo.ru/b30dff38
CedyeHHsI MHOTOTPaHHHKOB

Bubmuoreka ITOK

H 6 1 0 0
AIAIBHBIC CBEACHIA 0 Kybe U https://m.edsoo.ru/3d8ffd32




10

11

12

13

14

MNUpaMHU/JIE, UX Pa3BEPTKH H MOJIEIIH.
CeueHunst MHOIOIpaHHUKOB

[NousTHe 00 akCHOMAaTHYECKOM
MMOCTPOCHHH CTCPCOMCTPHH: aKCHOMBI
CTCPCOMCTPHH H CICACTBHA U3 HUX

IMousTHe 00 aKCHOMATHYECKOM
MNOCTPOCHUU CTEPCOMETPHH: AaKCHOMBbI
CTEPEOMETPHUH H CICACTBUA U3 HUX

[NousTHe 00 akCHOMAaTHYECKOM
MMOCTPOCHHH CTCPCOMCTPHH: aKCHOMBI
CTCPCOMCTPHH H CICACTBHA U3 HUX

IMousTHe 00 aKCHOMATHYECKOM
MNOCTPOCHUU CTEPCOMETPHH: AaKCHOMBbI
CTEPEOMETPHUH H CICACTBUA U3 HUX

Bzaumuoe PaCIIONIOKCHHC ITIPAMEIX B
MIpOCTPAaHCTBEC: MCPCCCKAIOIIHCCA,
mapajliCIIbHBIC H CKPCIIUBAIOIIHCCS
IpAMBIC

[TapannensHOCTE IPAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE:!
napajuieNbHbIE NPAMbIE B
MPOCTPAHCTBE; MAPATUISNIBHOCTE TPEX
MPSIMBIX

[lapannensHOCTE IPAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE:!
[Tapannens,HOCTE IPAMOI U
MJIOCKOCTH

VYTIEl ¢ COH alipaBJICHHBIMH

Bubmuoreka ITOK
https://m.edsoo.ru/Occ5cdfe

Bubmuoreka ITOK
https://m.edsoo.ru/239¢8cb4

Bubmuoreka ITOK
https://m.edsoo.ru/65¢c6b106

Bubmuoreka ITOK
https://m.edsoo.ru/2581fc245

bubmnorexa LHOK
https://m.edsoo.ru/1a252016

Bubmuoreka ITOK
https://m.edsoo.ru/93ad36b3

bubmnorexa LHOK
https://m.edsoo.ru/ee1d19b9

Bubmuoreka ITOK
https://m.edsoo.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOPOHAMH
VYron Mexay npsAMBIMH B
MIPOCTPAHCTBE

VYron Mexay npsAMBIMH B

[IPOCTPAHCTBE

[Tapannens,HOCTE TWIOCKOCTEH:
nmapajuieIbHBIC TNIOCKOCTH

CpoiicTBa napamienbHbIX I0CKOCTEH

[Ipocreiimne npocTpaHCTBEHHBIE
(bUTYypBI HA TIOCKOCTH: TETPadap,
Ky0, mapauienenune

[TocTpoenue ceuenunit

[TocTpoenue ceuenunit

Koutponsnas padbota mo teme
"[IpsiMBIe U TIOCKOCTH B
npoctpanctse. [lapannensHoCTh
MPSAMBIX H MI0CKOCTe"

[TepneH IMKyIAPHOCTE MPAMOH H
MJIOCKOCTH: TIEPIIEH/IUKYJISIPHBIE
[psIMBIE B IIPOCTPAHCTBE
[Ipsimble napasuienbHbIE U
NEePIECHIUKYIIAPHBIE K INIOCKOCTH
[Tpsimble napasuienbHble U

NEPNEHAUKYIIAPHBIC K TINTOCKOCTH

[Ipu3HaK epreHIuKyIIPHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/fe733862

budmuorexa LHOK
https://m.edsoo.ru/2935a9a0

budmuorexa LHOK
https://m.edsoo.ru/2e 181255

bubnuoreka [IOK
https://m.edsoo.ru/e504d656

budmuorexa LHOK
https://m.edsoo.ru/4a28dc(2

bubnuoreka [IOK
https://m.edsoo.ru/1d434d0f

budmuorexa LHOK
https://m.edsoo.ru/ec26fesSd

budmuorexa LHOK
https://m.edsoo.ru/9a0a9%e56

bubnuoreka [IOK
https://m.edsoo.ru/b19f6asd

budmuorexa LHOK
https://m.edsoo.ru/Oacl 1¢95

bubnuoreka [IOK
https://m.edsoo.ru/ba545966

budmuorexa LHOK




27

28

29

30

31

32

33

34

35

36

37

38

MpsAMOH U TUIOCKOCTH

[Tpu3Hak nepneHHKyIspHOCTH
IIPSIMOH U IJIOCKOCTH

Teopema o npsamoi
NEPHEHUKYJISPHOH IIJIOCKOCTH
Teopema o psamoit
MEePIECHIUKYIIAPHOH IIITOCKOCTH
Teopema o npsamoi
NEPHEHUKYJISPHOH IIJIOCKOCTH
[lepnieHIUKYIAp U HAKIOHHBIE:
paccTOSHUE OT TOYKH A0 MJIOCKOCTH,
paccTOSAHUE OT MPSAMOH 10 IIJIOCKOCTH

[TepneHquKysAp ¥ HAKIIOHHBIE!
PacCTOSHHE OT TOYKH JI0 NJIOCKOCTH,
PacCTOSAHHUE OT NPSAMOH JI0 IIIOCKOCTH

[lepieHIUKYIAp U HAKIOHHBIE:
paccTosSHUE OT TOYKH J0 MIOCKOCTH,
paccTosHUE OT MPSAMOil 10 TIOCKOCTH

[TepneHquKysAp ¥ HAKIIOHHBIE!
PacCTOSHHE OT TOYKH JI0 NJIOCKOCTH,
PacCTOSAHHUE OT NPSAMOH JI0 IIIOCKOCTH

VYriue B IIPOCTPAHCTBEC: YIOJI MCKIY
HpHMOﬁ H IINTOCKOCTBIO

JIBYrpaHHBIN yroJl, JMHEHHBIA Yro
JIBYTPAHHOIO yTIIa

JByrpaHHEBIH yroi, JMHEHHBIH YToo
IBYTPaHHOIO yIJIa

[TeprieHAMKYNAPHOCTD ILUIOCKOCTEM:

https://m.edsoo.ru/f85bfc46

bubnuoreka [IOK
https://m.edsoo.ru/79165d15

bubmnorexa LHOK
https://m.edsoo0.ru/635c¢5087

bubmnorexa LHOK
https://m.edsoo.ru/bd3745{8

bubnuoreka [IOK
https://m.edsoo.ru/7d18834b

bubnuoreka [IOK
https://m.edsoo.ru/33¢477d3

bubnuoreka [IOK
https://m.edsoo.ru/66fefadd

bubnuoreka [IOK
https://m.edsoo.ru/a5b7b8e3

bubnuoreka [IOK
https://m.edsoo.ru/dbee22bc

bubmnorexa LHOK
https://m.edsoo.ru/6b61b2b4

bubnuoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmnorexa LHOK
https://m.edsoo.ru/c7c777ed

bubnuoreka [IOK




39

40

41

42

43

44

45

46

47

MPU3HAK NEPHEHUKYIAPHOCTH JIBYX
IIJIOCKOCTEH

[lepneHAUKYIAPHOCTE TIIIOCKOCTEH:
MPU3HAK NEPICHANKYIIPHOCTH JIBYX
MJIOCKOCTEH

[TeprieHAMKYNAPHOCTD ILUIOCKOCTEM:
MPU3HAK NEPIEHIHKYIAPHOCTH JIBYX
MJIOCKOCTEH

Teopema o Tpéx nepneHIUKyYIApax

Teopema 0 TpEX nepneHMKYIIpax

Teopema 0 TpEX nepneHMKYIIpax

Koutponnnas padboTa mo temam
"IleprieHIUKYIAPHOCTD MPSIMBIX U
Al

mIockocTeit" u "YTIIBI MEKITY
MPSMBIMH H TUTIOCKOCTSMH"

[ToHsiTHE MHOTOIrPaHHHKA, OCHOBHBIE
9JI€MEHThbl MHOI'OIPAHHHUKA,
BBINTYKJIbIE H HEBBIITYKIIbIE
MHOTOIPaHHHUKH; pa3BEPTKa
MHOTIOIPaHHHKA

[Ipu3Ma: n-yronpHas mpu3Ma; TpaHu U
OCHOBAHUS MPU3MBL; TIpsIMast U
HAKIIOHHAs PU3MBIL; OOKOBas U
MOJTHAS TOBEPXHOCTE MPU3MBI

[Tapannenenunen, npaMoyroJibHbII
napaulelIenuIe/] 1 ero CBoicTea

https://m.edsoo.ru/ec3e2da3

bubnuoreka [IOK
https://m.edsoo.ru/ed9e2age

bubnuoreka [IOK
https://m.edsoo.ru/ba75dc57

bubmnorexa LHOK
https://m.edsoo.ru/e4972cdc

bubnuoreka [IOK
https://m.edsoo.ru/52188a7d

bubmnorexa LHOK
https://m.edsoo.ru/91246736

bubmnorexa LHOK
https://m.edsoo.ru/5b97 1 ef3

bubnuoreka [IOK
https://m.edsoo.ru/2d24e873

bubmnorexa LHOK
https://m.edsoo.ru/b4ad63ad

bubnuoreka [IOK
https://m.edsoo.ru/8a7be683




48

49

50

51

52

53

54

[Mupamuja: n-yroiapHas NUpaMUIa,
IPaHM U OCHOBAHUE TTUPAMHU/JIbL;
OOKOBasi ¥ TOJIHASI TOBEPXHOCTD
MUPAMHU/IbL; IPABHIIBHAS U YCEUEHHAS
nupamMujia

[IpaBunbHBIC MHOTOTPAHHHUKU:
MOHATHE IIPaBHILHOTO
MHOTOTpaHHUKA; IPaBUIbHAA IPH3Ma
Y MpaBWIbHAS IMpaMU/IA; IpaBUILHAS
TpEYroibHas NUpaMuaa U
MIPaBIILHEI TeTpadap; Kyo
[Tpencrasnenue o MpaBUIBHBIX
MHOTOIPaHHHKAX: OKTAIP,
JOJIeKa’Ap U HKOCAYIP.

CuMMeTpHS B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSMOH, TUIOCKOCTH. DIIEMEHTHI
CUMMETPHH B MUpPaMUIAX,
napauleNienumne1ax, NpaBUIbHBIX
MHOTOTPaHHHUKAaX

Berunciienue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa, 1UaroHaIu,

YTIIbI
[1nomame GOKOBOI MOBEPXHOCTH H
MOJIHOM TTOBEPXHOCTH MPAMOi
MIPHU3MBI, TUIOLIAb OCHOBAHUMH,
TeopeMa 0 OOKOBOIl OBEPXHOCTH
MIPSIMOH IPU3MBI

[Tnomans 6OKOBOI MOBEPXHOCTH U

bubmnorexa LHOK
https://m.edsoo.ru/fbled0as

bubmnorexa LHOK
https://m.edsoo.ru/074c8865

Bubmuoreka ITOK
https://m.edsoo.ru/a0fddSbf

bubmnorexa LHOK
https://m.edsoo.ru/b9e777d9

Bubmuoreka ITOK
https://m.edsoo.ru/6cdbecef

bubmnorexa LHOK
https://m.edsoo.ru/37d84 157

Bubmuoreka ITOK



55

56

57

58

59

60

61

62

63

64

65

MOBEPXHOCTH MPABHIILHOM

NUPAaMMJIBIL, TEOpeMa O TUIOLIAIH
OOKOBOIT TOBEPXHOCTH YCEUEHHOM

nupaMHabl

Koutponsnas padbota mo teme
"MuororpaHHuKH"

IMousitie 00 00BEME

O0BEM mHPaMHIBI

O0BEM mHPaMHIBI

O0BEM TUpaMu/IbI

O0BEM mHPaMHIBI

O0BEM TTPU3MBI

OO0BEM npU3MBI

O0BEM TTPU3MBI

Koutponsnas padbota mo teme
"O0BEMBI MHOTOTPAaHHUKOB"
[ToBTOpenue, 0000mIEeHNE
CUCTeMAaTH3aIIMsI 3HAHUH.
[TocTpoenue ceyeHuit B
MHOTOTPaHHHKE

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

budmuorexa LHOK
https://m.edsoo.ru/a9515¢04

bubnuoreka [IOK
https://m.edsoo.ru/7ad0020b

budmuorexa LHOK
https://m.edsoo.ru/235171b3
bubnuoreka [IOK
https://m.edsoo.ru/f47dfefd

bubnuoreka [IOK
https://m.edsoo.ru/79¢10312

budmuorexa LHOK
https://m.edsoo.ru/2faade3f
bubnuoreka [IOK
https://m.edsoo.ru/79853608

bubnuoreka [IOK
https://m.edsoo.ru/1e053890

budmuorexa LHOK
https://m.edsoo.ru/482d3f51

bubnuoreka [IOK
https://m.edsoo.ru/28a6573c¢

budmuorexa LHOK
https://m.edsoo.ru/098bedad




66

67

68

[TorTopenue, 06odIIEHNE
CUCTEMAaTH3alIMsl 3HAHUIA.
BeruuciieHHe pacCcTOSHUI: MEXKTY
JBYMs TOYKaMH, OT TOYKH JIO [TPAMOI,
OT TOYKH JIO IJIOCKOCTH, MEHY
CKPEIHBAIIUMUCS NPAMBIMH

HroroBas koHTponbHas padoTa

[TorTopenue, 06odIIEHNE
CHCTEMATH3aIlHA 3HAHUI.
Berducnenue yrioB: Mexy
CKPEIIUBAIIUMUCS TPSIMBIMHU,
MEXK/Ty NPSIMOM U MJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXTY
IUIOCKOCTAMH

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bubmnorexa LHOK
https://m.edsoo.ru/f7792ba9

bubmnorexa LHOK
https://m.edsoo.ru/b9146bcO

Bubmuoreka ITOK
https://m.edsoo.ru/56765e8b




11 KUITACC

KoJsinyecTBo yacos DJIEKTPOHHBIE
Ne Hara uudpoBsie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero H3y4yeHHs  oOpa3oBareibHbIE
padoThI padoThbl
pecypcesi
Cdepa u map: neHTp, pagnyc,
bubmnorexa LHOK

TUAMETP; TUIOMIAL TOBEPXHOCTH
chepsr

B3aumHoe pacnionoxenue chepsl u
IJIOCKOCTH; KacaTellbHas TIIOCKOCTh
K cepe; mwiomans chepsl
N3obpaxkenue cdepsl, mapa Ha
mwockoctu. Cedenus mapa

HunuHapuyeckas MoBEPXHOCTD,
o0pa3zyroiue AIHHAPHYECKOH
MOBEPXHOCTH, OCh LIMJIMHIPHYECKOMN
MOBEPXHOCTH

HunmuHmap: ocHOBaHHS U OOKOBast
MMOBEPXHOCTh, 00pa3yIomas U 0Ch;
IoImAans OOKOBOH M MOTHOM
MOBEPXHOCTH

M3o0paxenue nuinHIpa Ha
IUIOCKOCTH. Pa3BépTKa LMIMHAPA.
Ceuenust nuIUHAPA (MIJIOCKOCTHIO,
napauiebHON WIH
MepPHeHUKYIAPHONH OCH IIHJIMH]IPA)

Koanueckas MNOBEPXHOCTD,

https://m.edsoo.ru/034 1bc2b

Bubmuoreka ITOK
https://m.edsoo.ru/bed12a43

bubmnorexa LHOK
https://m.edsoo.ru/be 15712

Bubmuoreka ITOK
https://m.edsoo.ru/6054b8¢1

bubmnorexa LHOK
https://m.edsoo.ru/18816216

Bubmuoreka ITOK
https://m.edsoo.ru/016e25eb

bubmnorexa LHOK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

00pasyolue KOHUYECKOH
[IOBEPXHOCTH, OCh M BEPIIMHA
KOHHUYECKOH ITOBEPXHOCTH

Konyc: ocHOBaHKE U BeplIMHA,
obpazylomas u 0Ch; MIoNaIb
OOKOBOI1 U MOHOM MTOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yoime u
BBICOTA; OCHOBaHUs U OOKOBas
MMOBEPXHOCTh

N3obpaxenne koHyca Ha
IUIOCKOCTH. Pa3BépTka KoHYyCa.
Ceuenust koHyca (TIOCKOCTBIO,
napaniensHoH OCHOBAHUIO, U
IJIOCKOCTERIO0, TIPOXOSIIEi uepes
BEpIIUHY)

KOM6I/IH&HI/IH TEJ BpallleHUA H
MHOIOI'pPaHHHUKOB

MHuororpanHuK, OMACAHHBIN OKOJIO
cdepsr; chepa, BUCaHHAS B
MHOTOTPaHHUK WIH B TEJIO
BpalleHHUs

TTousatue 00 06BEMe. OCHOBHBIE
CBOIiCcTBA 00BEMOB TEI

O0BEM mIUHApa, KOHYCa
O06BEM mapa u wionaas chepsol

[Toio6HbIE TENA B IPOCTPAHCTRE.

bubmnorexa LHOK
https://m.edsoo.ru/897dd3b2

bubnuoreka [IOK
https://m.edsoo.ru/1468bab3

bubmnorexa LHOK
https://m.edsoo.ru/Obdelbe8

bubnuoreka [IOK
https://m.edsoo.ru/3cefl0e5

bubmnorexa LHOK
https://m.edsoo.ru/Ob136158

bubnuoreka [IOK
https://m.edsoo.ru/26a03fb7

bubmnorexa LHOK
https://m.edsoo.ru/5513d87b

bubnuoreka [IOK
https://m.edsoo.ru/d189bde2

bubnuoreka [IOK
https://m.edsoo.ru/810cfleb




17

18

19

20

21

22

23

24

25

26

CoOTHOIIEHUST MEKTY TLI0LIA/IAMU
MoBepXHOCTeH, 00bEMaMu
HO100HBIX TE

KontponbHas paboTa o temam
"Tena Bpamenus" u "O0beMsbl TEI"

Bekrop Ha nmnockocTH H B
MMPOCTPAHCTBE

CnoskeHHe U BEIMUTAHHE BCKTOpPOB

VMHOXEeHNe BEKTOpA Ha YUCIIO

Paznoxxenne BexkTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno napannenenumnena

Pemenue 3ama4, cBA3aHHBIX C
IIPUMEHEHUEM TIPaBHII ACHCTBUH C
BEKTOpPaMH

KoopanHaTHO-BEKTOPHBII METOL
IIPU peLIEHUH T'eOMETPHYECKUX
3a/1a4

[IpsmoyroibpHas cucreMa
KOOpIWHAT B IIPOCTPAHCTBE.
Koopaunatsl Bektopa. IIpocreitne
3a7a4d B KOOpAHUHATAX

Yron Mexay BeKTOpaMH.
CxansipHO€ IpOH3BE/IEHHE BEKTOPOB

Broraucnenue YI'JI0B MCKIOY
IIPAMBIMHA H INTOCKOCTAMH

bubnuoreka [IOK
https://m.edsoo.ru/4a33a8ab

bubnuoreka [IOK
https://m.edsoo.ru/5caefclb

budmuorexa LHOK
https://m.edsoo.ru/23 141089

bubnuoreka [IOK
https://m.edsoo.ru/dee379¢eb

budmuorexa LHOK
https://m.edsoo.ru/a28fd74e

bubnuoreka [IOK
https://m.edsoo.ru/5a827900

budmuorexa LHOK
https://m.edsoo.ru/d3alfe30

bubnuoreka [IOK
https://m.edsoo.ru/48db7058

budmuorexa LHOK
https://m.edsoo.ru/725effc4

bubnuoreka [IOK
https://m.edsoo.ru/8efbe78e
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KonTtponsHas padora o reme
"BekTopbl 1 KOOP/IMHATHI B
npoctpaHcTae”

[ToBTOpeHue, 0000MICHHE H
cucreMaTtu3aius 3HaHHH. OCHOBHEIE
¢burypsi, GaxThl, TEOPEMBI Kypca
TUTAHUMETPUH

[TosTopenue, 0600MIEHHE U
cucreMarusanus 3HaHuH. OCHOBHBbIE
¢burypsi, paxTel, TEOPEMBbI Kypca
TUTAHUMETPHH

[ToBTOpeHue, 0000MICHHE H
cucTeMaTH3alus 3HaHHH. 3anaun
IUTAHUMETPHH U METOMBI HX
peLICHHS

[TosTopenue, 0600MIEHHE U
cHCTeMaTH3allus 3HAHUM. 3anadn
TTAHUMETPUH M METOJIBI UX
peleHus

[ToBTOpeHue, 0000MICHHE H
cucreMaTtu3aius 3HaHHH. OCHOBHEIE
¢burypsi, GaxThl, TEOPEMBI Kypca
CTepEOMETPHH

Hrorosas koHTposbHas padoTa

[ToBTOpeHue, 0000MICHHE H
cucTeMaTH3allus 3HAHUH

OBHIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34

bubmnorexa LHOK
https://m.edsoo.ru/77¢22fc5

bubmnorexa LHOK
https://m.edsoo.ru/1780basd

bubmnorexa LHOK
https://m.edsoo.ru/078cd184

bubmnorexa LHOK
https://m.edsoo.ru/749 1 efe()

Bubmuoreka ITOK
https://m.edsoo.ru/4dffda97

bubmnorexa LHOK
https://m.edsoo.ru/74b2ad91

Bubmuoreka ITOK
https://m.edsoo.ru/ec24dfc2

bubmnorexa LHOK
https://m.edsoo.ru/f465d10e







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 111 YYHEHUKA

* Maremaruka: anredpa v Hayajda MaTeMaTHYECKOro aHalln3a, FTEOMETPHSI.
['eometpus, 10-11 xknaccesl/ Aranacsn JI.C., byty3os B.®., Kagomues C.b. u ap.,

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBenienue»

METOAUYECKHE MATEPHAJIBI IJIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET






