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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I['eomerpusi» 0a30BOTO ypOBHS IS
obyuarommxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
TOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHJApTa CPeaHEro 00Imero oopa3oBaHus,
C yY4eTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAAWIUNA POCCHICKOTO 0Opa3oBaHMS.
Peanu3arus mporpammbl o0ecriedrBaeT OBJIaICHUE KIIOYCBBIMA KOMIICTCHIIUSIMH,
COCTaBIISIIONIMMH OCHOBY JUII CaMOPAa3BUTHs W HEMPEPBIBHOTO 00Opa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BHUTHSI
JUYHOCTH O0YyYaromMXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETPUM Ha YPOBHE CPEJHEro O0OIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUsI T€OMETPUU B HAINPABICHUU JINYHOCTHOTO
pa3BuTUsg oOydaronuxcs, (opMupoBaHusi (YHKIIMOHAIBHON MaTEeMaTHYEeCKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCIMILINH. PazButue y oOyuarommxcs
IPABWIbHBIX MPEJICTaBICHUA O CYHUIHOCTH U TPOUCXOXKJIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M HUICATBHOTO, XapakTepe OTpakKeHUs
MAaTEMATUYECKOM HAyKOM SIBJIEHUM W TMPOLECCOB pPEAIBHOTO MHpA, MECTE
T€OMETPUU B CUCTEME HAyK M POJH MAaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
yUYalllMXCsl, a TaKXKe KAaueCTB MBIIIJICHUS, HEOOXOAMMBIX [JIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3Y4Y€HHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIeHHE, (opMHpyeMOe MpH H3yYEeHUH OOy4aIOIUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LENOYKU JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEIIECHUS TEeOMETPUYECKHX 3aJady, YMEHHE BBIJIBUTaThb U OIPOBEPrarh
THIOTE3bl HETIOCPEICTBEHHO HCIIONB3YIOTCS MPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX AesATeNbHOCTH 4YenoBeka. OpueHTalMsl 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COlHaIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHWUS M aKTUBHOIO
npeoOpa3oBaHus  JIEUCTBUTENbHOCTU. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEeIMHSAET pa3Hble BUbI YU€OHOU U TPYJOBON JESTEIbHOCTH,



SBIISICTCS OAHMM U3 MPOPECCHOHATBHO BAXKHBIX KayeCTB, MO3TOMY aKTyajbHa
3alaya (popMuUpOBaHUS y OOYYAlOIIUXCS MPOCTPAHCTBEHHOTO MBIILIICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO0 MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESTEIHHOCTU 110 MHOTUM HaIIPaBJICHUSIM.

Llens ocBoenust mporpamMmbl yueOHOTO Kypca «l['eomerpusi» Ha 6Ga3zoBoM
ypoBHE 0OyueHus — 00I1e00pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pa3BUTHE
oOyuarolmuxcss  4yepe3  oOecreuyeHHe  BO3MOXKHOCTH  MPHOOpETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUHU,
crenuUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJAOHKEHUST 00pa3oBaHus
MO CTENHAIBHOCTSM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 10 reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAYEHA I
0oOy4Jaromuxcsi CPeAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHBIC
CO CHeIU(pUKONl TreoMeTpuM MU HEOOXOAUMBIE [UId U3HU B COBPEMEHHOM
oOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh U3YUUTh T'€OMETpHUIO Ooiee
IyOOKO, €CIM B JaJIbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOGECCUOHANBHON JEATEIHHOCTH.

JlocTMKEHHE UEeNM OCBOECHMS IPOTpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMU 3aayaMu OCBOEHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBISIOTCA:

e (opmMupoBaHMEe NpPENCTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAaHHUKAX M TelaxX BpalECHUS
KaK O BXHEHIIMX MATEeMaTHYECKUX MOJIETISX, TO3BOJISIFOIINX OMUCHIBATH
Y U3y4aTh pa3HbIe SABICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMEHHs paclo3HaBaThb Ha 4YEpTEkKax, MOJEISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha MOCTPOCHHS Ha M300PaKCHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATUSAMH O
MHOT'OTPaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJAJCHUE  aNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupOBaHUE YMEHHUS TMPOBOJUTH HECIOXHBIC  JTOKA3aTEIIbHbBIC
pacCyXJeHusT B XOJ€ PELICHUsS CTEPEOMETPUUYECKHMX 3aJad W 3a1ad C
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX CIIOCOOHOCTEM
oOy4JaromMxcsi, MO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS;



e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEleBaHTHOM
F€OMETPUU: YMEHHUE pACIO3HABATh IMPOSBICHUS  I€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUHU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh Fr€OMETPHUUECKUE MOJAEIIN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHAM amnmapar s PEeLICHHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuYuTEeNnbHONM O0COOEHHOCTBIO MPOTPAMMBbl SIBJISIETCA BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HaAyaj€ €ro u3y4YeHHs 3a/lad, pelIaeMblX HAa YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEACICHHBIM 00pa3oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOIO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipennourenue oTAAETCSA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATEIIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX MNPEICTABICHUN Y
y4YallMXcsi B Kypc€ CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIICHHs 3aJad  Ha
CO3/JaHME  MPOCTPAHCTBEHHBIX 00pa3oB U  3a7ad Ha  ONEpPUpPOBaHHE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3gaHue o0paza MPOBOJUTCS C ONOPOH Ha
HaIJISIHOCTh, A ONEepUpOBaHUE O00pa3oM — B YCJIOBUSX OTBJIEUYEHHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «I'eometpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenensieTcss HE TOJbKO IO COJAEPXKATEJIbHBIM JIMHHMSM, HO W 1O ToJaM
oOy4eHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Copepxanve 00pa3oBaHUs, COOTBETCTBYIOILEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboyeil mporpaMMmbl, paclpeneicHHbIM 10 TrojJaM OO0y4YeHHUs,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJQJCHHE T'€OMETPUUECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJEI0BATENLHO M MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUM 00ydalomuXxcs, paciupss U
yriay6usist ee, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenue reomerpun oTBoauTCs 2 yaca B Heaento B 10 kmacce u 1 yac B
Hezeno B 11 kimacce, Bcero 3a aBa roja o0ydenus - 102 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TIOHATHUSI ~ cTepeoMeTpun. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 AaKCHMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioeHHe NOpSMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajulelibHble W CKpeluBaromuecs mnpsmele. llapamienbHOCT NPSIMBIX H
IJIOCKOCTEM B MPOCTPAHCTBE: MapajuiebHBIE TPSAMBIE B  MNPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSIMBIX; MapaJICILHOCTh MPSAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapajuieIbHOCTP  IUIOCKOCTEH: IapajuieibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX TIockocTtei. [IpocTeifine mnpocTpaHCTBEHHbIE (QUTYpPHI HA
MJIOCKOCTHU: TETPadJIp, KyO, Mmapajiesenumel; IoCTPOCHUE CEUYEHUH.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIICHANKYIISPHBIC MPSIMbIC B
MPOCTPAHCTBE, MPAMBIE MapaUICIbHBICE W TEPNEHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPNEHIUKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOpeEMa O MpPIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJl MEXAY MNPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaUKYISIp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsSMOM 70  TUIOCKOCTH,  Mpoekius  ¢Gurypsl Ha  IJIOCKOCTb.
[lepneHauKyISPHOCTh  IJIOCKOCTEW: TMPU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
mIockocTel. Teopema o TpeX NepHeHIUKYIspax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosbHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MbI, TpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, MPSAMOYTOJIbHBIN
napajyieNienune; U ero coicTa. I[lupamuaa: N-yrosibHas nupamuaa, TpaHUd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TTPAaBUIIbHAS U
yCEUYCHHAsl mnOupamMuja. OJEMEHThl TMpu3Mbl W nupamuabl. [IpaBuinbHbIe
MHOTOTPaHHHUKH: TOHSATHE MPABUWIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAS MNHPAMUJIA; TPaBWIbHAS TPEYroJibHasg NHUpaMuia WU TPaBUIbHBIN
terpa’ap; KkyO. IlpencraBieHue O MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap u ukocaxap. CedueHus: Npu3Mbl U MIUPAMU/IBI.

CummMeTpuss B IMPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTU.  OJIEMEHThl CUMMETPUM B MNHpaMUAax, Mapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Borunicnenne 371€MEHTOB MHOTOTPAaHHUKOB: peOpa, AMaroHaiad, YIJbl.
[Inomans OOKOBOWM MOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIIAh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABWIHLHOM MHUpPAMUIBI,
TeopeMa O IUIOmAAN ycedeHHOW mnupamunabl. Ilomstne o0 oO0beme. OO0BEM
MUPaMUIbI, IPA3MBI.

[TonoOubie Tema B mpocTpaHcTBE. COOTHONIEHUS MEXAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMu MOTOOHBIX TEIL.

11 KIIACC

TeJsia BpaleHnus

[Hununapuyeckas MOBEPXHOCT, oOpazyrorue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON moBepxHocTH. LlwimHAp: OCHOBaHHMS U
OOKOBas TOBEPXHOCTb, OOpa3ylollas W OChb; IUIOHIAAhL OOKOBOM U IOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OChb, IUIOMaJb OOKOBOM W TIOJHON TIOBEPXHOCTU. YCEUCHHBIM KOHYC:
oOpasyroIue U BbICOTa; OCHOBAaHMS M OOKOBasi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETp; IUJIONIAJb MOBEPXHOCTH C(EpHI.
B3auMHoe pacnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 CEephI.

N3o0Opaxkenue Ten BpalleHus Ha TUIOCKOCTU. Pa3BEpTKa MUIMHIpaA U KOHYCA.

KomOuHauu ten BpailleHusi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
OMMCaHHBIA OKoJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIeHUs.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00beMe
NPsIMOYTOJILHOTO Tapajijiesienunena u ciaeAcTBus u3 Hee. OO0BEM HMIMHIpA,
KoHyca. O0BEM 11apa M Iioaab cepsol.

[Tono6nusie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMu TOAOOHBIX TEI.

Ceuenust tuinuHapa (mapauielibHO W MNEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TMPOXOAIEe Yepe3 BEpIINHY), CEUCHUS
niapa.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocty U B pocTtpaHcTBe. ClIOKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. PaznokeHue BEeKTOpa 1Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBSI3aHHBIX — C
NpUMEHEHUEM TpaBWI JEUCTBUM ¢ BekTopamu. [IpsiMmoyroisibHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopauwnatel Bekrtopa. IIpocreimme 3amaum B
KOOpAMHATax. Yrojl Mexay BekropaMmu. CKalsipHOE NPOHU3BEICHUE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro TMpeaMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'paxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKCKOr0 OOLIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxkIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aUMOJECUCTBOBATh C COUUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpaaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOTO  IOBEJCHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEITEIbHOCTBIO
Y4€HOT0; 0CO3HAHHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYas ACTETUKY MaTEMAaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peLIEHU, paccyXIEHUM;
BOCHPUUMUYHUBOCTBIO K MATEMaTUYECKHUM ACIIEKTaM Pa3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUSI TPUMEHSTh MAaTEMAaTUYECKHE 3HAHHS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryJspHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTHUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYAOTIIOOUS; WHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  NIEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO W
caMOO0pa30BaHUI0 HAa MPOTSHKCHUU BCECH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEHICHUH MPAKTUYCCKHUX 3a/1a4 MaTEMAaTUICCKON HAMPaBJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHUPOBAHHOCTBIO 3KOJOTHUECKOW KYyJIbTYPhl, MOHMMAHUEM BJIHMSHUS
COITUAJIEHO-9KOHOMHUECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COLUAIBHOM
Cpelbl, OCO3HAaHHEM TIJIOOAJTBHOTO  XapakTepa HKOJOTUYECKHX  MpodIeMm;
OpUCHTAIMCH Ha NMPUMEHCHHE MaTEeMaTHUYCCKHX 3HAHWHM JUIS PEIICHUS 3a1ad B
00JIACTH  OKpY’)KAalOIICH Cpeibl, IUIAHUPOBAHMS IIOCTYNIKOB M OIEHKH HX
BO3MOYKHBIX MTOCIICICTBUH ISl OKPYKAOIICH CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W  OONICCTBCHHOW MPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKOH HAyKH Kak cQepbl YeIOBEYECKOW IeATCIILHOCTH, JTalloB €¢
Pa3BUTHS W 3HAYUMOCTH IS DPA3BUTHUS IMBWIM3AIMH, OBJAJCHUEM S3BIKOM
MaTEeMaTHKd W MaTeMaTHYECKOH KyJIbTypOd KakK CpEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTBIO OCYIIECTBIIATh TPOCKTHYIO H HCCIEIOBATCIBCKYIO ICSITEIBbHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO TpenMeTa
«Marematuka XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU PE2YIIMUBHBIMU OeUCTNBUAMU.

1)  Vuusepcanouvie  nosnasamenvmvle  Oelicmeus, — 0Oecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NpoOYeccos obydarouwuxci (oceoenue
Memo008  NO3HAHUA — OKpYJCalowjeco  Mupa,  NpUMEHeHue  JI02UYecKUXx,
uccie0o08amenbCcKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABISITh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MIPU3HAKK MATEMAaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHATHUSIMU; (POPMYIUPOBATH
OTIpEJICICHHUS] ~ TOHSATUN; yCTAaHABIMBATH  CYIIECTBEHHBI  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHMS Il OOOOLIEHUST U CpaBHEHHS, KpPUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QOPMYIHpPOBATH ©  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHbIC, €IWHUYHBIC, YAaCTHBICE M OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM |
NpOTUBOpeYHs B (akTax, JAHHBIX, HAOTIOJCHUAX WM YTBEPIKICHUSX;



npejyiaratb ~ KpUTEPUU  JUIsl  BBISIBJICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€NIaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemieHust yuyeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOMpaTh HauboIee TMOAXOIAIIMI C Yy4eTOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKie AeHCTBUA:

e HCIOJIb30BATh BOMPOCHI KaK HCCIEAOBATEIbCKHII UHCTPYMEHT IMO3HAHMS;
dbopMyarpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE II0 YCTAHOBJIEHUID OCOOEHHOCTEM MaTeMaTH4eCcKOro
O0OBEKTa, SIBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJABI MO pe3yJibTaTaM
MPOBEICHHOTO HAOJIOJIEHUs, MCCIIEOBAaHUs, OLEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE pPAa3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmaumei:

e BBIABIATH AeUIMTHI UHPOPMALIMK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U I PEUICHUS 33]a4H;

e BBIOMpaTh HWH(POpPMAIIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMALINIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, IPEIICTABIATh €¢ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaJICKHOCTh uHbopMaIuu 1o CaMOCTOSITENILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHble  Oelicmeus, o0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (HOPMYIHpPOBaTh CYXKIACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYkKIaeMOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJIEH, HAlIEJICHHBIE Ha TTOUCK
pELICHMs; COMOCTaBISATb CBOM CYXACHHS C CYXICHUSMU JPYrUX
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3jiduyue U CXOJCTBO IMO3HLMHA; B
KOppEeKTHOU popMme hopMyIMpOoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

e IPEICTaBIATH  pE3ydbTaThl  pELIEHUs  3aJauyd,  HKCIEPHUMEHTa,
UCCIIEIOBaHMsI,  IMPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3aJa4 MPE3EHTALMHA U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHuvecTBo:

e IIOHMMAaTh MW  HCHOJB30BATh  IPEUMYIIECTBA  KOMAHJHOH "

3)

WHIUBUyaIbHON paOOThI MPU PEIICHUH YUEOHBIX 33/1a4; TPUHUMATD 11EJTh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3allUl0 COBMECTHOMN
paboThI, pacTipeesaTh BUII paboT, TOTOBAPUBATHCS, 00CYKAATH MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyMIoBbIX ¢hopmax paboThl (00CYyx ACHUS, 0OOMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCUCTBUS C JPYTUMH WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISTH IUIAH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 penieHus
C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  TO3HABATEIBLHOM pedieKCMH KaK OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUNA W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB;
BIIQJIETh CHOcO0aMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS Ipoliecca M
pe3yabpTara peuieHuss MaTeMaTUYeCKOM 3a/1auu;

NpEeABUIETh TPYIHOCTHU, KOTOPHbIE MOTYT BO3HHKHYTh NPH pELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [I€SITEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENIbCTB, TAaHHBIX, HAWIEHHBIX OIUOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBUE pe3yjibTaTa IEIW € YCIOBUAM, OOBICHSTH
NPUYUHBI JOCTHXKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, JIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX NIPHU PELICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTDh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE pACIOJNIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATHUSAMH: ABYTPAHHBIM Yroj, T'paHW JBYTPAHHOIO YIJa,
pedpo IBYrpaHHOrO yrjla; JUHEHHBIA yrojl ABYTPaHHOIO yrja; IpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIMpaMKaa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupumupoBate ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBaHUSA  JUIA
Kjiaccu(ukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapaJJIeIeIUIEeAbl).

OnepupoBath MOHATUAMM: CEKYILAsl MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUS CEYEHHH, NCIIOJIB3YSI METO/I CJIEIOB.

Crpouts cedyeHHs MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKME YEpPTEk M U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHHUBY.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIMUYMH MO oOpa3uam Wiu
QITOpUTMaM, TNPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl IPHU pPELICHUN
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO TNpsAMOM, OT TOYKM JIO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIUTHYECKHE METOAbl IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTMYEeCKUMX 3aJady Ha BBIYUCIEHHUE YIJIOB  MEXKIY
CKPEILMBAIOIIMMUCSA HPSIMBIMU, MEXIy MNpPAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBl M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nUpaMyua) € TOpUMEHEHUEM (QOpMyJl; BBIUUCIATH COOTHOLUEHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh NOHATUAMHU: CHUMMETPHsS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha 4YepTexax H
PUCYHKaX.

[IpumensTh reomeTpuyeckue (akTbl JUIsl PELIEHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIBKO [IAr0OB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMmensaTe mpocTeWmne NpOorpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauUTH NpUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOLE U
YKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJydYeHHBIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATh pEaJIbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIC IIOHATHS B INIPOLIECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMpPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATh pEaJIbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara aireopsl; pemarb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYUH.

11 KIIACC

OnepupoBaTh TOHATHAMU: IWIMHIPUYECKAs TIOBEPXHOCTh, OOpa3yronme
MUJIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHAP;  KOHMYECKass  TOBEPXHOCTD,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi moBEpXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KiaccudunmpoBaTh B3auMHOE pacioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI W IUIONIAM  TOBEPXHOCTEH TEN  BpAIlCHUSA,
TCOMETPUUCCKUX TEII C IPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdhepy U
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIeHusl.

BBIYUCISITE COOTHOMICHHSI MEXAY IUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMu
MOJOOHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrInonHsATh (BPIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPeoOpPa3oBbIBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTexax U
PUCYHKaXx.

OrnieprpoBatTh MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE [NEUCTBUS CIIOKEHHS BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00J1a1at0T.

[IprMeHATh TPaBUIIO apaJUICICINATIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEAECHUE, pPACKIAABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy reoMerpuueckue GakTbl I PEUIEHUS CTEPEOMETPHUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemars mpocreiime reoMeTpUYECKHE 3a4a4d Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaun Ha [J0Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLICHUN U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liam WM alropurMam, IpUMeHss
W3BECTHBIE METO/IbI P PELIEHNN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsaTs  mpoCTEHIIME IMPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE NpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACTIO3HABATh POSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMyYEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYEHHBIE IIOHATHS B INPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEMBI, MOJEIUPOBATh peaTbHBIC
CUTyalluH Ha $3bIKE TIE€OMETPHUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
MCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajireopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrpoabnsie | Ilpakruyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 BBeneHue B ctepeoMeTpuio 10 i ://S.ChOOI_
collection.edu.ru/

9 [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 http://school-

[TapanienbHOCTh NPAMBIX U IIJIOCKOCTEH collection.edu.ru/

3 [IepnieHUKYISAPHOCTD NPSMBIX U 12 http://school-

IUIOCKOCTEH collection.edu.ru/

4 VYTIbl MEXKAY NPSMBIMH U IIJIOCKOCTSMU 10 1 hit ://S.ChOOI_
collection.edu.ru/

) MHororpanHuKu 11 1 hit ://S.ChOOI_
collection.edu.ru/

\ http://school-

6 OO0bEMBI MHOTOI'PaHHUKOB 9 1 .
collection.edu.ru/
http://school-

7 [loBTOpEHME: cCeueHus, pacCTOSHUS U YIJIIb 4 1 ;
collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudposbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
http://school-
1 Tena ppamenms 12 collection.edu.ru/
2 OO0BEMBI TEN 5 1 hit ://S.ChOOI_
collection.edu.ru/
3 B 10 1 http://school-
€KTOPBI ¥ KOOPAUHATEL B IIPOCTPAHCTBE collection.edu.ru/
4 [ToBTOpenue, 0600mEeHNE, 7 1 http://school-
cUCTeMaTu3aus 3HaHUHN collection.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 3 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n300pakeHus Ha pUCYHKaX:
M300pakeHUs TUIOCKOCTEH, apaiebHbIX
MPSMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: MNnepeceKkarommecs 1miI0CKOCTH,
IepeceKarommecs npsamas 1 rmiI0CKOCTb

IlonsTus: MNnepeceKkarommecs 1miIoCKOCTH,
IepeCcCKaromumecs npsamMas 1 JI0CKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKLIMOHHBIX YepTexax

HavanbeHbie cBefieHus 0 Ky0e U nupamuie,
UX pa3BepTKu U Moaenu. CedeHus
MHOTOTPaHHUKOB

HavanbpHbie cBefieHus 0 Ky0e U nupamuie,
UX pa3BepTku U Mojaenu. CeueHus
MHOTI'OTPaHHUKOB

[Tonsatre 00 akCMOMATHUYECKOM
MTOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTepeOMeTpI/II/I U CJIICACTBUS U3 HUX




ITonsarue 06 akCMOMATHYECKOM

8 IIOCTPOEHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TonsaTHe 06 akCMOMaTHYECKOM

10 MIOCTPOEHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUU U CIIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: MEpPECEKAIOINECS,
napajJiesibHble U CKpPEIUBaIOIINecs
psiMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajlieNbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIETBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEH B

13 npoctpasncTse: [lapanienbHOCTs NpsMOil 1
IJI0CKOCTH

14 VYTIIBl ¢ COHANPaBIEHHBIMA CTOPOHAMH

15 Yros Mexay npsIMbIMHU B IIPOCTPAHCTBE

16 VYroa Mexay NpssMbIMHU B IPOCTPAHCTBE

17 [TapamienpHOCTB IIIOCKOCTEN:
napasuiesbHble MII0CKOCTH

18 CaolicTBa MapaieabHbIX MIOCKOCTEN

19 [Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napalICICIIUIIE

20 [TocTpoenue ceueHuit

21 IToctpoenue ceuenuit
Kontponbnas padota mo reme "Ipsmble u

22 MIJIOCKOCTH B IPOCTPAHCTBE.
[TapanmnenbHOCTb NPSAMBIX U IJI0CKOCTER"
[lepneHMKyIAPHOCTD NPSMOM U

23 TUIOCKOCTH: TIEPIICHANKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
NIEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHble U
MEPIEeHIUKYIISPHBIE K TUIOCKOCTH

26 IIpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

27 [Ipu3Hak neprneHIuKyIspHOCTH NPSIMON U
IIJIOCKOCTH

28 TeopeMa o psAMON NEPIEHAUKYIIAPHON
IIJIOCKOCTH

29 TeopeMa 0 psAMON NEPIEHAUKYIIIPHON
IIJIOCKOCTH

30 TeopeMa 0 NpsAMOY NEPIEHAUKYIIIPHON
IIJIOCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPAMOM 10 MIIOCKOCTH

32 [lepneHIMKyNAp M HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH JO MIIOCKOCTH, PACCTOSIHUC OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnienIuKynsIp 1 HAKJIIOHHBIE: PACCTOSIHHE

33 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IPSIMOH 10 IJIOCKOCTH
[lepnieHIUKyIp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 IIJIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IPSIMOI U TIOCKOCTBIO

36 JIByrpaHHbI yroJi, TMHEWHBIN yrol
JBYTPaHHOI'O yIia

37 JIByrpaHHBIN yroJ, TMHEUHBIN YTroJl
JBYIPAaHHOT'O yria
IlepneHIMKYIAPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

39 MIPU3HAK NEePIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHUKyISPHOCTB MIIIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o Tp€X nepneHIuKyIsIpax

42 Teopema o TpeX neprneHIuKyIsIpax

43 Teopema o Tp€X nepneHIuKyIsIpax
KontponbHas pabora 1o remam

44 "[leprieHIUKYASIPHOCTH MPSIMBIX U

mrockocteil" u "Yriabsl MeXAy IpSIMbIMA U




IJIOCKOCTSIMHA"

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKa
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBas M MOJIHAs TIOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, NpsMOYTOJIbHBIN
napajJieJIenue ] 1 ero cBoicTaa

48

anaMI/ma: N-yroabHas nupamMuaa, rpaHu u
OCHOBAHHC IMUPAMUbI; OOKOBas U IMOIHAS
MOBCPXHOCTL MUPAMUIBI; TTPABUJIbHAA U
yceqéHHa;I nupaMmuza

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPaMU/Ia;
MpaBWJIbHAS TPEYTOJIbHASI MUpaMUAa U
MIPaBUJIBHBIN TETpadIp; KyO

50

[IpencraBneHue o MPaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa3Ip, JOJCKAdIp U
MKOCAdIP.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBC: CUMMCTpPUA
OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONIEMEHTBI CUMMCTpPUU B ITUpaMUJaX,
napajjiCjcnvieaax, nmpaBUIbHBIX
MHOT'OrpaHHUKax




BrrunciaeHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB!

52 pebpa, TuaroHa€u, yribl 1
[Tnomaae 60KOBOM MOBEPXHOCTH U TTOJTHON
53 MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIAH
OCHOBaHHH, TeopeMa 0 OOKOBOM 1
MMOBEPXHOCTH MPSIMOM TIPU3MBI
[Inomanp 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MIPABMIILHOM MHUPAMUJIBI, 1
TeopeMa O IO OOKOBON MOBEPXHOCTH
YCEUEHHOW MUPaMU/IbI
55 KonrtponsHas pabota mmo teme 1
"MHuororpaHHuku"
56 [TonsaTue 06 o0BEMe 1
57 O06beM TUpaMuUIbI 1
58 O0BEM TUpaMuIbI 1
59 O06beM TUpaMuUIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM PU3MBI 1
62 O0BEM IPU3MBI 1
63 OO0BEM PU3MBI 1
64 KonrtponbHas pabora rno teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHmE, 0600IIEHNE CHCTEMAaTH3 AL
65 3HaHui. [locTtpoeHue ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIIEHNE CUCTEMAaTH3AITUS
66 3HaHUI. BeIUMCIEHNE pacCTOSIHUNA: MEXKIY 1

ABYMA TOYKaMH, OT TOYKH 0O HpHMOﬁ, oT




TOYKH OO IIJIOCKOCTU, MCIKIY
CKpC€HIUMBAOITUMUCS ITPAMBIMHA

67 Hroroas koHTponbHAs paboTa

IToBTOpeHue, 06001IeHNE CCTEMAaTH3aINs
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEIIMBAIOIINMUCS IPSIMBIMHU, MEXKIY
IIPSIMOM U TIOCKOCTBIO, JBYTPAHHBIX

YTJIOB, YIJIOB MCKAY INIOCKOCTAMUA

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KITACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: HeHTp, paguyc, TuaMeTp;
TJIOIA T TTOBEPXHOCTH ChEephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3o0paxenue cepsl, mapa Ha
miockocT. CeyeHus mapa

HI/IHI/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH, OCh LIMITUHAPUIECKON
MOBEPXHOCTHU

Hunusap: ocHOBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yromias 1 oCkh;
IUIOIIAah OOKOBOM U ITOJTHOH
MMOBEPXHOCTH

N300paxeHue MUIHHIPA Ha TUIOCKOCTH.
PazBepTka nununapa. Ceuenus

MUIMH]PA (TUIOCKOCTBIO, MapalieTbHON
WUTH TICPIICH UK YIIIPHOU OCH ITUJTHH]IPA)

Konnueckas moBepxHOCTh, 00pa3yrolme
KOHUYECKOU TOBEPXHOCTH, OCh U
BEPIINHA KOHHYECKOW TTOBEPXHOCTH




KOHYCZ OCHOBAHME U BEPIIWHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MMOBEPXHOCTHU
Y cedueHHBIN KOHYC: 00pa3yrolme u

9 BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh
N300pakenne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TIApaJUIeIHLHOM
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOISIICH
yepes3 BEPILUHY)

11 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdhepa, BIMCaHHAs B
MHOTOTPaHHUK WM B T€TIO BpallleHHUs

13 [Tonsarue 06 o6beme. OCHOBHBIE
CBOIcTBa 0OBEMOB TET

14 O0beM UIMHIpa, KOHYCa

15 O6beM mapa u miaomaab chepsl
[TomoOHbBIE Tena B IPOCTPaHCTBE.

16 COOTHOIICHHS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel

17 KonTponbhas pabota o remam "Tena
BparieHus" u "Oobemsbl Tem"

18 BekTop Ha III0CKOCTH B B IPOCTPAHCTBE

19 CrnoxeHue 1 BBIYMTaHHUE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YHCII0




21

PaznoxxeHue BeKTOpa o TpeM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napasuiesenumneia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BEKTOPAMH

23

[TpsmoyronbHas cucremMa KOOpAUHAT B
npoctpancTBe. KoopanHaTsl BEKTOpA.
[Ipocreitmme 3axa4n B KOOpAUHATAX

24

VYroa mexay Bekropamu. CkasipHOe
MIPOU3BEICHNE BEKTOPOB

25

Brpluncnenue yrioB Mexy NpsIMBIMU U
IIJIOCKOCTSIMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHHUHU IT'€COMCTPHUYCCKUX 3a/1a4

27

KonrtponsHas padora no teme "BekTopsl
Y KOOpPAMHATHI B IpocTpaHcTae”

28

[ToBTOpenue, o6obIIeHNE 1
cucreMaTtu3anus 3HaHuii. OCHOBHBIE
burypsl, GpaxThl, TEOpEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE 1
cucteMmaTusanus 3HaHui. OCHOBHBIS
burypsl, GpaxThl, TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3alusa 3HaHuH. 3amaun
TUTAHUMETPHUH U METOJIBI UX PEIICHUS




[ToBTOpEHME, 0000IICHUE 1

31 cucTeMarTu3alus 3HaHui. 3amaun 1
TJIAHUMETPUH ¥ METOJIbI X PEIICHUS
[ToBTOpEHME, 0000IICHUE U

32 cucteMaTusanus 3HaHui. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBast KOHTpoOsIbHAs paboTa 1

34 [ToBTOpeHwue, 0606IIIGH%€ u 1
cHCTeMaTu3aIus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: ainredpa v Hadajga MaTeMaTHYECKOTO aHanu3a, reomerpusi, 10
kiacc/ Bepuep A.JL., Kapm A.Il., Akiinoneproe o0miectBo «M3aaTenbeTBo
«IIpocsemieHue

Aranacsan JI.C., byty3oB B.®., Kagomues C.b.,ITo3usk O.1"., Kucenesa JI.C.
I'eometpus 10-11 kimaccbl: YueOHUK 111 00111€00pa30BaTENbHBIX YUPEKICHU.
M.: IIpocBemieHue;

pabouasi TeTpaib U YEPTEIKHBIE UHCTPYMEHTHI

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
ArtanacsH JI.C., byry3oB B.®., Kagomues C.b.,I1o3nsk 3.1"., Kucenesa JI.C.
I'eometpus 10-11 kimaccer: YueOHUK a1 00111€00pa30BaTENbHBIX YUPEIKICHUM.

M.: IIpocBenienne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://school-collection.edu.ru/


http://school-collection.edu.ru/

