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HOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamMmma ydeOHOTO Kypca «I'eoMeTpusi» 0a30BOTO YpOBHS IS
ooyuarommxcs 10 -11 xmaccoB paspaborana Ha ocHOBe DeneparbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa CPEIHETO OOIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWIA, TPEIBIBIIEMBIX K
MaTeMaTHIeCKOMY OOpa30BaHHMIO, W TPAIHUIMA POCCUHUCKOTO 0Opa3oBaHMS.
Peanuzanust mporpaMMbl 00ECTICYMBAET OBJIAJICHUE KITFOUEBHIMU KOMITCTCHIIUSMH,
COCTaBIITIOIIIMMH OCHOBY [UJII CaMOpa3BUTHS W HEMPEPHIBHOTO OOpa30BaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JHUYHOCTHOTO ¥ TIO3HABATEIHLHOTO Pa3BHUTHS
JUYHOCTU O0yYarOIINXCH.

HEJA U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTP yueOHOro Kypca TIE€OMETPUHM HAa YPOBHE CPEJHEro OOIIEro
oOpa3zoBaHus OOYCJIOBJIEHAa MPAKTUYECKOM 3HAYUMOCTHIO METAMNpPEIMETHBIX M
MPEIMETHBIX PE3yJbTaTOB OOyUYeHUsS TEOMETPHH B HAMPABICHUU JMIYHOCTHOTO
pa3BuTua oOyuarommxcs, QopMupoBaHus (YHKIUOHATBHON MaTEeMaTHYECKON
IPaMOTHOCTH, U3YYCHHS IPYTUX yU4eOHBIX AUCIUIUIMH. PazBuTne y oO0ydaronmxcs
MPABUWIIHHBIX TPEICTABICHUNA O CYINTHOCTH M TIPOUCXOXKICHUH TEOMETPHICCKUX
aOCTpaKIMii, COOTHOIIEHHWU pPEaJbHOTO M HACAIBHOIO, XapaKTepe OTpa)KEeHUs
MAaTEMAaTH4YECKOW HAyKOW SIBICHUM H NPOLECCOB PEAIBHOIO MHUpPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIETMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYamuxcsi, a TaKXKe KadyeCTB MBIIUICHHS, HEOOXOMUMBIX I aJanTalud B
COBpPEMEHHOM OOIIECTRBE.

['eomerpus sBisieTcsl ONHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEIO
oOuiero oOpa3oBaHHsA, TakK KaKk OO0ECHEYMBAET BO3MOXXHOCTh HM3YyUYEHHs Kak
TUCITUTUIMH €CTeCTBEHHO-HAYYHON HANIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpblIUieHHe, GOPMUPYEMOE TMPU H3YUYECHHH OOYYalOIIMMUCS
MOHATHUIHHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMTOYKH JIOTHUYCCKUX YTBEPIKICHUM
B XOJI¢ pEIICHUsI T€OMETPUYECKHUX 3ajJlady, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS IMPHU PELIEHUU 3a/1ady €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0JIACTIX AEATENIbHOCTU 4YenoBeka. OpueHTalusi 4esloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIHalbHOTO ObITHs, (opma
OTpaXEHUsS] OKPYKAIOLIEro MHpA, YCIOBUE YCHEIIHOI'O IO3HAHWS U aKTUBHOIO
npeoOpa3oBaHus  JAeUcTBUTENbHOCTU. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMH O0OBEIUHSAET pa3Hble BHUABI Y4EOHOM U TPYIOBON JEATEIBHOCTH,



SBIISIETCS OJHUM M3 MPO(ecCHOHATBbHO BAXKHBIX KAauecTB, MOITOMY aKTyalbHa
3amadya (opMUpOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN AEATEIHbHOCTH IO MHOTUM HaIpaBICHUSIM.

Llenp ocBoeHusi mporpammbl yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE 0O0yueHuss — o0O0Eeo0pa3oBaTeIbHOE U OOUIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcsa  4yepe3  OoOecreyeHue  BO3MOXKHOCTH  NPHOOpPETEHUS |
UCTIONB30BaHUs CHUCTEMAaTHYECKMX TE€OMETPHUECKUX 3HAHUM U JeHCTBHIA,
cenu(pUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOT'O MPOAOJDKEHUSI 00pa3oBaHus
0 CIIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha ©0a30BOM YpOBHE TMpeAHA3HAuY€HA IS
00y4aroUINXcsl CpeHEeH IIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha YpOBHE OCHOBHOTO 00ImIero oopazoBanusi. Takum oOpa3om, oOyuaroniecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTEMaTHYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(pHUKON TeoMeTpHuH W HEOOXOAMMBIE s JKU3HH B COBPEMEHHOM
oOuiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh HM3YYUTh I'€OMETpHUIO Ooiiee
r1y0OOKO, €Clii B JajdbHEHIIeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPO(PECCHOHANBHOMN eATEeTHbHOCTH.

JIOCTI)KEHHE TIIeTd  OCBOEHHUS TMPOTrpamMMbl 00ECHEUMBACTCA pPELICHHEM
COOTBETCTBYIOIIUX  3afad. lIpuopuTeTHBIMH 3aJadaMd  OCBOCHHS  Kypca
«'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBASIOTCS:

dbopMupoBaHHuEe TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJbTYpPBI B OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;
dbopMupoBaHuEe MPEICTABICHUS O MHOTOTPAaHHHKAX W TelaX BpaIICHUS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEISAX, MO3BOJISIFOIIMX OIHCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA,

dbopMupoBaHne yMEHHUS pacmo3HaBaTh Ha 4YepTeXkKax, MOJEISIX U B
pearbHOM MHUPE MHOTOTPAaHHUKHU U Tella BpalleHus;

OBIIQJICHHE METOAAMH DPELICHHs 3a/ad Ha MOCTPOEHUS Ha M300PaKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dbopMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O
MHOTOTPaHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOHCTBaMHU,
OBIAJICHHE  alNTOPUTMaM{  pEIIeHUsT  OCHOBHBIX  THIIOB  3a]ad,
dbopMupoBaHne yMEHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTEIbHbBIE
paccyXIeHusi B XOJl¢ PEIICHHS CTEPEOMETPUYECKUX 3aJad U 3a1ad ¢
MPAKTHYECKUM COJIEpIKaHUEM,

pa3BUTHE  MHTEIUIEKTYaJbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
OoOyJarommxcs, MO3HABATENbHON  aKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



dhopMupoBaHue (G yHKIIMOHAIBHOM rPaMOTHOCTH, pelIeBaHTHOU
F€OMETPUM. YMEHUE pacrlo3HaBaTh MPOSBICHUS T'€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallUsIX U MPU U3YYEHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, GOpMYyJIUpOBaTh HX Ha S3bIKE
T€OMETPUH U CO3/aBaTh T€OMETPUUECKUE MOJIENIU, TPUMEHATh OCBOCHHBII
F€OMETPUYECKUN ammapaT JUisi pelleHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1ay, UHTEPIPETUPOBATh U OLEHUBATh MOJYUYEHHbIE PE3YIbTAThI.

OTANYUTENBHONM OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHHE B KYpC
CTEpEOMETPUM B Hauaje €ero u3y4deHus 3a7ad, peulaeMbIX Ha YpOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JTanbHENIIEMy U3YUEHUIO TIPEMETA.

[Ipeanourenue OoTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOy OOyUYeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEIMETHO-
MPAKTUYECKON JesSTeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydalmuxcsi B Kypce CTEpEOMETpUM MPOBOJUTCA 3a CUET pEIIeHHUs 3aj]ay Ha
CO3JJaHM€  TMPOCTPAHCTBEHHBIX  O00pa3oB M  3a7a4 Ha  OMNEPHUPOBAHUE
MPOCTpaHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarIsiAHOCTh, a ONEpUpoBaHUE oOO0pa3oM — B YCIOBHUSIX OTBICYEHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3MEHEHHUS €T0 UCXOJITHOTO COJEPIKaHUSI.

OcHoBHBIE conmepxkaTenbHble TMHUN Kypca «['eomerpun» B 10-11 xmaccax:
«MHororpanaukn», «IIpssMble U IIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl ¥ KOOPAUHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacripefieNnsieTcs HE TOJBKO IO COJEpPKATENIbHBIM JIMHUSIM, HO M TO ToJam
0o0y4eHUs Ha YPOBHE CPEIHEr0 OOIIET0 00pa30BaHuUs.

Conepxanue 00pa30BaHHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHUsI paboueld mporpaMmbl, pacnpeies€éHHBIM MO ToJaM O0O0ydYeHus,
CTPYKTYpUpPOBAaHO TaKuM 0Opa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMU OCYIIECTBIISIIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
cOOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIIUCH B
OOIIlyI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYYaIOMIMXCS, paCIIUPAS U
yrayosisis €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIJIAHE

Ha usydenne reometpun otBoautcs 2 daca B Heaento B 10 kmacce u 1 yac B
Hezgento B 11 kmacce, Bcero 3a aBa roga ooydenus - 102 yueOHBIX yaca.



COILEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATUA  CTepeoMeTpud. Touka, npsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHMYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosnokeHue NpsMBIX B IPOCTPAHCTBE. IEPECEKAIOIIUECH,
IapajulesIbHble W CKpeIIMBaromuecs mnpsmble. l[lapamnenpbHOCTs NPAMBIX U
IJDIOCKOCTE B IPOCTPAHCTBE. IMAapajuleIbHbIE IPSAMBIE B  INPOCTPAHCTBE,;
[IapaJuIeIbBHOCTDh TPEX MPSAMBIX; MMAPAJUIEIBHOCTh NMPSAMOM MU IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH; YIroJI MEXAY MPSAMBIMH B HPOCTPAHCTBE.
ITapamienbHOCTD IJIOCKOCTEMN: IapajulesIbHbIC IIJIOCKOCTH; CBOMCTBA
napajyieNbHbIX IUIockocTed. Ilpocreiimine mMpocTpaHCTBEHHblE (GUIYpHl HA
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaieienunesa; NoCTPOCHUE CEYEHU M.

IlepneHIUKyJIApPHOCTD NMPSAMOW M IUIOCKOCTH: NEPNEHAUKYJIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE IAPAJUIEIBHBIE W NEPHNEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK TEPIEHAMKYJISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOU
MIEPIEHIUKYJIAPHON IIOCKOCTH. YTIIBI B IPOCTPAHCTBE. YroJl MEXIY NPSMOU M
IUDIOCKOCTBIO;  JABYTPAaHHBIA  yrOJ, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepneHaUKyYJIAp ¥ HAKJIOHHBIE. PACCTOSIHUE OT TOUYKH JO IUIOCKOCTH, PACCTOSHHE
OT TOpsIMOM 1O  IUIOCKOCTH,  HpPOEKIHss  (QUrypsl Ha  IJIOCKOCT.
IlepneHauKyJIApHOCTh  IUIOCKOCTEM: IPHU3HAK NEPHEHAUKYJIAPHOCTH  JBYX
mIockocTer. TeopeMa 0 TpEX NMepIeHAUKYIIsIpax.

MHororpaHHuKu

IlonsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHMKA, BBITYKJIBIE
Y HEBBIYKJIblE MHOIOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronpHas
NpU3Ma; TpaHd U OCHOBAHUS MPU3MBI; NpsAMas U HAKIOHHAs NPU3MbI; OOKOBasI U
ITOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IPSAMOYTOJIbHBIN
napajuleJieine]; U ero cporcrsa. llupammpa: n-yrompHas nupamMuaa, rpaHd U
OCHOBaHHE NMUPAaMUJbI; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPaMUIbl; IPABUIIbHAS U
yced€HHas MNHpaMHAa. OJEMEHTbl Npu3Mbl W nupamunel. lIpaBunbHbIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOTO MHOIOTPAaHHHMKA, NpaBWIbHAsA IIpU3Ma U
IIPaBWJIbHASI NMpaMUJa; IpPaBWIbHAs TPEYroJbHAsI NUpaMUa W TPaBUIbHBIN
teTpa’p; KyO. IlpencraBmeHue o nOpaBUIBHBIX MHOTOIPaHHHMKAX: OKTadJp,
nonexa’ap u ukocasap. CeueHus NprU3Mbl M TUPaMULBI.

CummeTpuss B IPOCTPAHCTBE. CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOMH,
IDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMUJaX, NapaJIeIenuIenax,
IIPAaBUJIBHBIX MHOTOI'PAHHUKAX.



Brluncnenve 3J€MEHTOB MHOTOTPAHHMKOB: pE&Opa, AMaroHaiau, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPSMOU MPU3MBI,
IJIOIIAlb OCHOBAaHWM, TeopeMa O OOKOBOM TMOBEPXHOCTU MPSMOU TPU3MBIL.
[Inomans OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH NPABUIBLHON MHUPaMUIBI,
TeopemMa O IUiomanuM yceu€éHHou mnupamunbl. l[lonstue o0 o0BEMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXAY IUIOMAAIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuapudeckas MOBEPXHOCTH, oOpazyroniue HUJIUHIPUYECKON
MOBEPXHOCTH, OCh UUJIUHIPUYECKOW TMOBEpXHOCTH. [lunuHAp: oOcHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpasywIlas W OCh, IUIOMAJb OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroniue KOHUYECKONW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE U BeplInHa, 00pa3yromast
U OCh, IUIOHIaJAb OOKOBOW M TIOMHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
o0Opa3yroIire U BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIaJb MOBEPXHOCTH C(EpPHI.
B3aumnoe pacnonoxenue chepsl U MIOCKOCTH; KacaTelibHas IIOCKOCTh K cdepe;
IJI0IAIb CEPHI.

N3o00paxenue Ten BpalleHus Ha TWIOCKOCTH. Pa3BEépTKa HUIIMH]Ipa U KOHYCA.

KoMmOunamuu Ten BpallleHUss W MHOTOIPAHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKoJI0 cdepbl; cdepa, BOHMCaHHASE B MHOTOTPAHHUK, WJIH TEJO
BpAaIlCHUS.

[Tonstue 06 06bEéMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tel. Teopema 006 00bEMe
NpSIMOYTOJBLHOTO Tapajienenunena U ciaeAcTBUS U3 He€. OOBEM UMIUHIpA,
KoHyca. O0BEM I1apa U MIomaab cPephl.

[logoOuble Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXAY IUIOMAAIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJL.

Ceuennss mwiuHApa (mapauiebHO M MEPIEHAUKYISIPHO OCH), CCUYCHHS
KOHyca (mapajuieIbHOe OCHOBAHHWIO M IPOXOJASIISe Yepe3 BEPIIUHY), CCUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha ma0ocKocTu U B TpocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PasznoxkeHne BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapawtenenunena. Pemienue 3aaad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBUI JAeUCTBUI ¢ BekTopamu. IIpsimoyronpHas cucrema



KoOopauHAaT B mnpoctpancTBe. Koopaumnatel Bektopa. [Ipocreimme 3amauun B
KOOpJMHATaX. Yron Mexay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpSAMbIMU U THIOCKOCTSAMHU. KoOpIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUN T€OMETPUUYECKHUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIbTATDI
JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yJbTAThl OCBOCHHUS MPOrpaMMbl y4yeOHOTrO TIpeaMeTa
«MaremaTrka» XapakTepU3yOTCA:

I'paxknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIMU 00YUarOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHUICKOro oOIlecTBa, NPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
IpoIeAyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSMUA U HA3HAYEHUEM.

ITaTproTHYecKoe BOCTIMTAHUE

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKON UAEHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HACTOSIIEMY POCCUHMCKONW MAaTEMaTUKH, [IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUHUCKOW MAaTEMATUYECKOM IIKOJIBI,
K HCHOJIb30BAHUIO ITUX JIOCTHKEHHMI B JPYTrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEU POCCHIICKOTO Hapoja;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHUSA, OSTUYECKOTO IOBEJICHMUS,
CBSI3AaHHOTO C MTPAKTUYECKUM MTPUMEHEHHEM JTOCTHXKEHU HAYKU U IESITEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYHBOIO OyAYIETO.

JcTeTHYecKoe BOCIIUTAHME!

ACTETHYECKUM OTHOUIEHHEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIEHNH, pacCyXIeHUM;
BOCHPUMMYHUBOCTHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JINYHbBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHME

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSITH MaTeMAaTHYECKUE 3HAHUS B
HWHTEpecax 3J0pOBOTO M 0€30MacHOro o0pasa KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOC MHUTAaHHE, COATAaHCHPOBAHHBIA PEKUM 3aHATHN H

OT/bIXA, peryisipHas buznyeckas AKTUBHOCTB); bu3nyecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IEHHOCTU TPYJOIIO0HUS; UHTEPECOM K
pasnuuHbiM  chepam  mpodeccHoHaTBbHOW  JEATEeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBINA BBHIOOD
Oynymieil mnpodeccun W peanu30BbIBATh COOCTBEHHBIC >KU3HEHHBIC IJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K MaTEMaTHUYECKOMY OOpa3oBaHUIO W
caM0o0Opa30BaHUIO Ha MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUE€CKON HANIPaBIE€HHOCTH.

IKOJI0rH4ecKoe BOCIUTAHUE!

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKONW KYJIbTYphl, MMOHUMAaHUEM BIUSHUS
COLMAIIBHO-3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLUAITIBHOMN
Cpelbl, OCO3HAHMEM TJ00AJBHOTO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpUEHTAIIMEN HA NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM JJIs pelleHus 3aaad B
o0nacTh OKpyKaroled cpeapl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKU UX
BO3MOXHBIX MTOCJECTBUI JIJI1 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOIO O3HAHMS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTUSL HAyKM U  OOIIECTBEHHONW TMpPaKTUKW, MOHUMaHHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl YeJIOBEUYECKOM eATEeIbHOCTH, ATaroB ¢
pa3BUTUSA M 3HAYMMOCTU [Jisi Pa3BUTUSA IIUBUIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KyJIbTYpOW KakK CpPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTBIO OCYILECTBISATh MPOCKTHYIO M HCCIEIO0BATENIbCKYIO JIEATEIIbHOCTD
WHJMBHUIYaJbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4EOHOTO MpeameTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENIbHBIMU ~ OCUCMBUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
OelcmeusMU, YHUBEPCATbHLIMU Pe2YIAMUEHbIMU OCUCMBULMU.

1)  Vuueepcanvuvie  no3nasamenwvhwvle  Oelicmgusi,  0becneyusaOm
popmuposanue 6a306vIx KOSHUMUBHBIX npoyeccod odyuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYMCalowjeco  Mupa,  HpuMeHeHue  J02U4eCcKUx,
UCCIe008amenbCKUX onepayuil, yMenutl pabomams ¢ ungopmayuei).

Bba3oBble Toruveckue aeiicTBUA:

BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTEMAaTHUYECKUX
O00OBEKTOB, TOHSATUM, OTHOUIEHUUA MEXAY MOHITUSMHU; (HOPMYIHPOBATH
OmpeNieNieHusT TMOHATHUM, YCTaHABIWMBAaTh CYHIECTBEHHBIM  MpU3HAK
KJIaccu(UKaIuu, OCHOBaHUA JUIsi OOOOIINEHUS W CpPAaBHEHUS, KPUTEPHUU
IIPOBOJMMOTO aHAJIN3a,

BOCIIPUHUMATH, (HOpMyNIHpOBaTE U  IPeoOpa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE M OTpUIATEIbHbIE, €AUHUYHbIC, YacCTHbIE U OOIIHE,;
YCIIOBHBIE;

BBISBIIITh ~ MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunsi B (akTax, AaHHBIX, HAOJIOJCHUSIX U YTBEPXKIACHUSIX,



npejiaratb ~ KpUTEpUM  JJIS  BBISIBICHUS  3aKOHOMEpPHOCTEH U
MPOTUBOPEYHIA;
JienaTh BBIBOJIBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHHM 110 aHAJIOTUH,
MPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTHYEeCKUX
yTBepXACHUN (IIpsIMbIE W OT MPOTHBHOTO), BBHICTpAUBaTh apryMEHTAIIHIO,
MPUBOJIUThL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHHSI U BBIBOJIbBI;
BBIOMpaTh CIOCOO pemieHusl y4eOHOUM 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElICHUs, BbIOMpaTh HauWOoee MNOAXOASIIUN C Yy4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTEPHECB).

Ba3oBble ucciienoBarejibckme 1eicTBUS:
UCIIOJIb30BaTh BOMPOCH KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOUIUME NPOTUBOpEUUE, MNpodIemMy,
yCTaHaBJIMBaTh HUCKOMOE W  JlaHHOe, (GOpMHUpPOBaTh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMI0, MHEHUE;
MPOBOJIUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE II0 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEM MEXIY
00beKTaMH, SABJICHUSMH, MPOILECCAMM,
CaMOCTOSITEILHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3YyIbTaTaM
MPOBEJAEHHOTO HAOJIIOJACHUS, UCCIIEIOBaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUH;
MPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE Mpollecca, a TaKXKe BBIIBUTATh
MPEANOJIOKEHUS O €0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ unpopmaumei:
BBISBJISITh JeDUIUTh MH(OpMALIUM, AaHHBIX, HEOOXOAUMBIX NJisi OTBETA
Ha BOIIPOC U /IS pEIlICHUs 3a]1auu;
BbIOMpaTh  MHGOpPMALMIO W3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HUHPOPMAIUIO
pa3IUYHBIX BUAOB U (hOPM IPEACTaBICHUS;
CTPYKTYpUpOBaTh HHGOPMAIUIO, TPEACTABIATh €€ B pa3IMuHbIX (opmax,
WJUTIOCTPUPOBATh rpaduuecky,
OIICHUBATH HaJIEKHOCTh uHopMauu o CaMOCTOSITEIBHO
c(hopMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvhvle KOMMYHUKAMUBHble  Oelicméusl, 00ecneyusarom

chopMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.
Oomenne:



BOCIIpUHUMATh U (OPMYJIHUPOBATH CYXKJIECHHS B COOTBETCTBHH C
YCIOBUSIMU U LIENISIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaThb CBOIO
TOYKY 3pEHUS B YCTHBIX M NMHCHBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
XOJly peIIeHUS 3a/1aud, KOMMEHTUPOBAThH MOJYUYECHHBIN pPE3ybTaT;

B X0Jie 00CYXJI€HHUA 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOIl TEMBI,
npoOJieMbl, perraeMon 3ajauu, BEICKa3bIBaTh UJIEH, HallCJICHHbIE Ha MOUCK
pElIeHUs; COIMOCTABJISITh CBOU CYXACHUS C CYXICHUIMH JAPYTUX
YYaCTHUKOB JHaiora, OOHapy>KUBaTh Pa3IMuMe€ U CXOJICTBO MO3UIUHU; B
KOppeKTHOU (hopMe popMyaupoBaTh pa3HOTIacusi, CBOM BO3PAKEHUS;

NpEACTaBIATh  PE3yAbTaThl  pElIeHUs  3aJaud,  IKCIEPUMEHTa,
UCCIIEIOBAHUSI,  MPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YYETOM 3a]1a4 IPE3CHTALIMU U OCOOCHHOCTEH ay TUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh W HCHOJIb30BaThb  NPEUMYIIECTBA  KOMAHAHOW U
WHJMBHUAYaJbHON pabOTHI PU PEIICHUU YUEOHBIX 3aa4; IPUHUMATD 1I€JIh
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OpraHU3aIui0 COBMECTHOM
paboThl, pacpeAessiTh BUIBI pabOT, I0roBapuBaThCsi, 00CY X AaTh MPOLIECC
U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

Y4acTBOBATh B IPYIIIOBBIX (popMax padoThI (00CyKaeHUS, 0OMEH MHEHHUH,
«MO3TOBBIC INTYpPMBI» W WHBIC); BBINOJHATH CBOIO 4YacTb pPabOTHl U
KOOPAMHUPOBATh CBOU JEHUCTBUS C JPYTUMU 4iI€HAMU KOMAaHJbI,
OLICHUBATh KA4ue€CTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hopMyIHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

3) Yuusepcanvnvie  pecynamuenuie oelicmaus, obecneuugaiom
G opmuposanue cMbLCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG JIUYHOCHU.
Camoopranuszanmsi.

COCTaBJISITh IJIaH, aJITOPUTM pElICHUS 3aJ]a4H, BEIOUPATh CIOCO0 pelieHus
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ YIETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:
BJIQJICTh HAaBBIKAMU I[IO3HABaTENbHOM pediiekcuu Kak OCO3HaHHS
COBEpIIAEMbIX JEHCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHM  CaMOINIPOBEPKH, CaMOKOHTPOJIS Hpouecca u
pe3yibTaTa penieHrus MaTeMaTUuecKou 3a1auu;
NpEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PEIICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAWJIEHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBHUSAM, OOBICHATH
IIPUYUHBl TOCTMIKEHHSI WJIM HEIOCTHKEHMS PE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPSAMasi, INIOCKOCTb.

[IpyMeHsATh aKCMOMBI CTEPEOMETPUU U CIEACTBUA M3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/ad.

OmnepupoBaTh MOHATHAME: TAPaJUIETFHOCTD W MEPIEHAUKYIIPHOCT MPSIMBIX
U IIJIOCKOCTEN.

KnaccuduumpoBaTe B3aMMHOE pAaCIONOKEHHE NPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU. JIBYIPAaHHBIA yToOJ, TpaHW JABYTPAaHHOIO YIJIa,
pedpo ABYrpaHHOrO yrija; JMHEHHBIA Yrojl ABYTPAaHHOrO yria, rpaiycHas Mepa
JIBYTPaHHOIO YIJIA.

OmnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBITYKIIBIHA
MHOTOTPAHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABHJIbHBIA MHOTOT PAaHHHK.

Pacno3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpamua, MpHU3Ma,
IPSIMOYTOJIBHBIN TapajuieNienune, Kyo0).

KnaccuduumpoBate ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHMS UL
kinaccuukanuy  (BBIMYKJIblE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH; IPABHIbHBIC
MHOTOTPAaHHHKH; TIPSIMBIE U HAKJIOHHBIE MIPU3MBI, TAPAJLICIICITUITC TBI).

OnepupoBaTh NOHATUAMU: CEKYLIas MIIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUS] CEYEHHU I, UCTIOIB3YSl METO/ CIIE/I0B.

Crpoutrb ceyeHUss MHOTOTPAaHHUKOB METOAOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BU
CBEpXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXkKJAEHHE T€OMETPUUECKUX BEIUYHMH 1O oOpa3laM Win
QIrOpUTMaM, TPUMEHSASI M3BECTHBIE AHAJUTHYECKUE METOAbl MpPH PELIECHUU
CTaHJAAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSTHUN MEXIY IBYMs
TOYKaMH, OT TOYKM JO MNOpAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCA MPSIMBIMHU.

PemaTe 3a1aun Ha HAXO0XKAEHHE T€OMETPUUECKUX BEIUYHMH N0 o0pa3laM WiIn
QITOPUTMaM, TPUMEHSAS M3BECTHBIE AHAJUTHYECKHME METOAbl MpPH PELIEHUU
CTaHJAAPTHBIX ~MaTeMAaTHYECKHX 3aJad Ha  BBIUMCIEHUE YIJOB  MEXAY
CKpPEIIMBAIOIIUMUCSA MPSAMBIMH, MEXAY MPIMOM U IUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, TBYTPAHHBIX YTJIOB.



Bbrauciaste 00bEMBI M IIONIAJNA MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
nUpaMuga) ¢ TpUMEHEeHHeM (OpMYJ; BBIYHCIATH COOTHOIICHUS MEXIY
MJIOMIAIIMU TTOBEPXHOCTEH, 00BEMaMM OI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSIMH. CUMMETPUS B MPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPHPETUPOBATH HH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO HA YepTekKax U
PUCYHKaX.

[IpuMensTy reoMerpuuyeckue QakThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAnoIararMx HECKOIbKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbl B IBHOU (popme.

[IpumeHsATr OpOCTEUIIME MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUIECKUX 3aa4.

[IpuBoauTh TIpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
YKA3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATH TIOJIyYEHHBIE 3HAHUS HA IPAKTUKE. aHAJIM3UPOBATH pEaJIbHbIC
CATYyallud M IIPUMEHATh HU3YYEHHbIE IIOHATHS B IPOLIECCE IIOMCKA PEIICHUS
MaTteMaTH4ecku CQPOpMYTUPOBAHHOW MPOOJEMBbI, MOACIUPOBATH pPealbHBIC
CATyalluM Ha A3BIKE TE€OMETPUU, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM F€OMETPUUECKUX MOHATHI U TEOPEM, amnmnapaTa aireOpsl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh MOHATUSMH. UWIMHIPUYECKAsT MOBEPXHOCTh, OOpa3yIoIIHe
UUJTUHIPUYECKOW  MOBEPXHOCTH;  LWIMHAP;  KOHUYECKAs  IMOBEPXHOCTH,
oOpa3yroIe KOHUYeCKO MOBEPXHOCTH, KOHYC; chepruyecKasi MOBEPXHOCTh.

Pacnio3naBaTh Tena BpanieHus (MWIMHIP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI OJTYYEHUS TE BpALICHHUS.

KnaccudunnpoBatsh B3aMHOE pacioioKeHUe cPephl U MITOCKOCTH.

OnepupoBaTh MOHATUIMU: IIAPOBON CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJOSI, BHICOTA IIAPOBOrO CIIOf;
IapOBOM CEKTOP.

Boruucnsate 00BEMBI M MUIOHMIAAM  TOBEPXHOCTEM  Ted  BpalleHwus,
F€OMETPUYECKUX T C MPUMEHEHUEM (POPMYII.

OnepupoBaTh TMOHATHSIMU. MHOTOIPAHHUK, BIIMCAaHHBIM B chepy u
OmMCaHHBIA okoJIo cdepbl; cdepa, BHOUCAHHAST B MHOTOIPAHHUK WU TEJIO
BpAaIlCHUS.

BbIuncnsaTh COOTHONIIEHUS MEXAY IUIOMIAIMHU MOBEPXHOCTEN M 00bEMamu
MOAOOHBIX TEJI.



N3o00paxate u3ydaemble (UTYyphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BBINOTHATE (BBIHOCHBIE) IJIOCKHE YSPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: B cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BpaIlCHUS.

W3Bnekarh, HHTEPNPETUPOBATH U MNPeoOpa3oBBIBaTh HH(OOpPMALHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO HA YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINoaHATh JEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOEHHUS BEKTOpa Ha YUCIIO0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1at0T.

[TpuMeHsTh TpaBUIIO0 NapajlieIenueaa.

OnepupoBaTh MOHITUSMU . JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroal MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEJICHNE BEKTOPOB, KOJIJIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M IIPOU3BEJICHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpAMH, CKaJIspHOE MPOU3BEICHHE, pACKIQAbIBaTh BEKTOP IO JIByM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3afaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAMHAT.

[IpuMensTy reoMerpuyeckue QakThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJaralliuX HECKOIbKO I1IaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (popme.

Pemiate mpocreliliiie reoMeTpUYECKHe 3ajlaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemiath 3agaun Ha J10Ka3aTE€NbCTBO MAaTEMAaTHUUYECKUX OTHONIEHUW U
HaXO0XJICHHE T€OMETPUUECKUX BEIMYMH MO 00pa3liaM UM aJirOpUTMaM, MpUMEHss
M3BECTHBIE METObI PU PEIICHUN CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1ay.

[IpuMensaTs mpocTeliue MNporpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpuBoauTh TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE U
KU3HH, pACIIO3HABATH MPOSBICHUE 3aKOHOB TEOMETPUH B UCKYCCTRBE.

[IpuMeHsATh TONyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pealibHbIC
CUTyallud W NPUMEHATh W3YyYCHHBIE TOHATUS B TMPOIIECCE IOMCKa peIeHus
MaTteMaTH4ecku CQPOPMYIUPOBAHHOW MPOOJIEMBI, MOACIUPOBATH pPeabHBIC
CUTyalldd Ha S3bIKE TEOMETPHUM, HCCIEIOBAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAHUEM F€OMETPUUECKUX MOHATHI U TEOPEM, amnmnapara aireOpsl; pemarhb
MPaKTUYECKUE 3a/1a4H, CBSA3aHHBIE C HAXOXKEHUEM I'€OMETPUUECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (ma¢poBbIe)
Kontpoabnsie | IlpakTnueckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10
9 IIpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapajyuienbHOCTD IPSAMBIX U IIJIOCKOCTEU
3 IlepneHIUKyYIIPHOCTD NMPSAMBIX U 12
IJIOCKOCTEN
4 Yrusl MeXIy NPSMBIMU U IIJIOCKOCTSIMU 10 1
S) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CEueHus1, pacCTOSHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ KonTtpoabnsie | IIpakTnueckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC

padoThI padoThI
pecypcsl

Tena Bpamenus 12

OO0BEMBI TET 5

BekTopbl U KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpEHUE, 0600MICHNE, 7 1

CHUCTEeMaTU3alUsl 3HAHUI
OBILIEE KOJIMYECTBO YACOB 110 [TIPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHH S

JIEKTPOHHbBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIC TIOHSTHSI CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[TpaBuia n300pakeHHs Ha PUCYHKAX:
n300paKeHUsI IUIOCKOCTEH, MapalieIbHbIX
npsSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEepeCCKaAromureca MmIOCKOCTH,
nepecekaromuecs npsamas 1 rnioCKOCTb

IlonsTus: MEepeCCKaAromueca MmIOCKOCTH,
nepecekaronuecs npsamas 1 rnioCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEKAX

HauanbHble cBeieHus 0 KyOe U upaMue,
ux pa3BeépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBeieHus 0 KyOe U MUpaMue,
ux pa3BeépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsATHE 00 aKCMOMATUYECKOM
MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHSI M3 HUX




[ToHsATHE 00 AKCMOMATUYECKOM

8 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMaTHYECKOM

10 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue NpsiMblX B

1 IIPOCTPAHCTBE: NEpeCEKaroIInec,
napajuleIbHble U CKPEIUBAIOIINECS
IpsiMbIE
[TapajurenbHOCTD IPSAMBIX U IIJIOCKOCTEH B

12 IIPOCTPAHCTBE: MapaljIelIbHbIE MPSMBIE B
IIPOCTPAHCTBE; MAaPAJUIEIBHOCTD TPEX
IIPSIMBIX
[TapajutenbHOCTD IPSAMBIX U IIJIOCKOCTEH B

13 npocTtpancTse: [lapannensHoCTh NpsMON U
IJIOCKOCTH

14 VYTIIIBI ¢ COHANPABICHHBIMUA CTOPOHAMH

15 YroJ1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE

16 VYroa Mex 1y npsSMbIMU B IPOCTPAHCTBE

17 [TapajyuienbHOCTD IIIIOCKOCTEM:
napajuleabHbIe MIJIOCKOCTU

18 CpolicTBa napayuIeIbHbIX MIIOCKOCTEN

19 [TpocTeiime mpocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TeTpadp, KyO,




napaiCJICIIUIIC A

20 [TocTpoenue ceueHuii

21 ITocTpoenue ceueHnii
KonTtponsHas padora no teme "IIpsimbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh NPSAMBIX U INIOCKOCTEN "
IleprieHUKYJISIPHOCTD NPSAMOU U

23 IUIOCKOCTHU: TIEPIICHIUKYIISIPHBIEC IPSIMBIC B
IIPOCTPAHCTBE

24 [IpsiMble napajuieIbHbIEC U
MEPIEHUKYIISIPHBIE K INIOCKOCTH

o5 [IpsiMble napajuieIbHbIEC U
MEPIEHUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHuKyIspHOCTH IPSIMOM U
IIJIOCKOCTH

7 IIpu3Hak nepneHuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH

28 Teopema 0 psiMO¥ NTEPIIEHAUKYIIAPHON
IIJIOCKOCTH

29 Teopema o0 ipsIMO¥ ITEPIIEHAUKYIIAPHON
IIJIOCKOCTH

30 Teopema o0 ipsiMO¥ NTEPIIEHAUKYIIAPHON
IIJIOCKOCTH
[lepnieHIUKYJISp U HAKIIOHHBIE. PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IIJIOCKOCTH

32 [lepnieHIUKYJISIp U HAKIIOHHBIE. PACCTOSIHUE

OT TOYKHU OO0 IUIOCKOCTH, PACCTOSIHUEC OT




IIPSAIMOM 10 IIJIOCKOCTH

[lepnieHIUKYJISAp ¥ HAKIIOHHBIE. PACCTOSIHUE

33 OT TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepneHiuKyIIp U HAKJIIOHHBIE. PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
IIPSIMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl
IBYTPAHHOIO yIJia

37 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl
IBYTPAHHOIO yIJia
IlepnieHIUKYJISIPHOCTD IIOCKOCTEH:

38 MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN
IlepnieHIUKYJISIPHOCTD IIOCKOCTEH:

39 MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEN
IlepnieHIUKYJISIPHOCTD IIOCKOCTEH:

40 IIPU3HAK IEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o0 TpEX nepHeHANKYIIApaAx

42 Teopema o Tpéx nepneHANKYIIpax

43 Teopema o TpEx mepreHANKYIApax
KonrtponsHas pabota o Temam

44 "[lepneHAMKYISIPHOCT NPAMBIX U

I10cKocTeN ' 1 ""YTIIbI MEXY IPSIMBIMU U




IJIOCKOCTSIMA"

45

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOT'PaHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

IIpusma: N-yromnpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
npu3Mbl, OOKOBasl U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajulesIeuIe] U ero CBOMCTBA

48

[Iupamua: N-yroapHass nupaMua, rpaHu U
OCHOBaHUWE MHPaMUJIbI; OOKOBAs U MOTHAS
IMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCe4YEHHAs UpaMuaa

49

[IpaBuIIbHBIC MHOTOTPAaHHUKH: IOHSATHUE
NPaBUILHOTO MHOTOTPAaHHHKA; PABHIIbHAS
npY3Ma U IpaBHIbHAS THPAMU/IA,
NpaBUIIbHAs TPEYTroJIbHAS MUpaMHIA U
NPaBUIIBHBIN TETPasdAp; Kyo

50

[IpencraBieHne o MPaBUIBLHBIX
MHOT'OTpaHHUKAX: OKTA3P, JOJEKadIp U
HKOCadIp.

o1

CuMMeTpHs B IPOCTPAHCTBE. CUMMETPUS
OTHOCHUTEIILHO TOYKH, NIPSMOH, TUIOCKOCTH.
DJeMEHTBl CUMMETPUH B TUpaMuax,
napajuieJenuIe ax, MpaBUIbHbIX
MHOT'OTpaHHUKAX




Brrancnenue 2jieMeHTOB MHOTOTPAaHHUKOB.

52 . 1
pEOpa, AMaroHanu, yrisl
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIAh 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU MPSMOM MPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIBHOM MUPAMHU/IBI, 1
Teopema o IJIoua Il OOKOBOI MOBEPXHOCTH
YCEYEHHOU MTUPaMHU/IbI
55 KonTtponesHas paboTa 1o teme 1
"MHororpaHHuKu"
56 [TonsiTue 06 00bEME 1
S7 O0BEM nupamMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpamMuIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM npu3MBI 1
62 O0BEM pu3MBI 1
63 O0BEM pu3MBI 1
64 KonrtponsHas padora o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHUE, 0000IICHNE CUCTEMATHU3 AU
65 3Hanui. [locTpoeHue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHUe, 0000IICHNE CUCTEMATHU3 AU
66 3HaHMW. Beruncinenue paccTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOUYKHU 10 HpHMOﬁ, oT




TOYKH 0 MIIOCKOCTH, MCKIAY
CKpCHIMBAOIHUMHUCA ITPAMBIMUA

67 HTorosast KOHTpoJbHAsA padoTa

[ToBTOpeHue, 0600IIEHNE CUCTEMATHU3 AU
3HaHHUU. BbluncieHue yrioB: Mex1y

68 CKPEIIMUBAIOIIUMUCS TTPSIMBIMU, MEXKTY
MPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX

YIJIOB, YIJIOB MCKY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHH S

JIEKTPOHHbBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: LeHTp, paauyc, Auamerp;
TUIOIA/Ib IOBEPXHOCTH C(hepbl

B3aumuoe pacrosnoxenue cepbl 1
TUIOCKOCTH; KacaTelbHask INIOCKOCTb K
cdepe; miomans chepst

N306pakenue cdepsl, 1apa Ha
miockoctu. CedeHus mapa

Hunusaprdeckas HOBEPXHOCTD,
o0pa3yromue MUINHAPUICCKON
MOBEPXHOCTH, OCh LIUIUHAPUYECKON
MMOBEPXHOCTHU

[unuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
[UIoIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne mUIMHAPA Ha TUIOCKOCTH.
Pa3zeéprka nnnunapa. CeueHus

IMHApa (IUIOCKOCTHIO, MapaylieIbHON
WM TIEPIICHAUKYJISIPHON OCH IIUIHHIPA)

Konnueckas moBepxHOCTh, 00pa3yromue
KOHUYECKOW MMOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOW TOBEPXHOCTU




Konyc: ocHoBaHue U BepIInHa,

8 oOpasymolas 1 0ch; Iomaas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
VYceu€HHbIM KOHyC: 00pa3yronme u

9 BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTh
N300pakeHue KOHyca Ha TJIOCKOCTH.
Pa3BépTtka koHyca. CeueHus KoHyca

10 (TII0CKOCTBIO, MApaJIIEIbHOM
OCHOBAHMIO, ¥ TIOCKOCTBIO, TPOXOASALICH
Yyepe3 BEepIINHY)

1 KomOuHnamus ten BpaiieHus u
MHOT'OI'PaHHUKOB
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIUCAHHAS B
MHOT'OTPaHHUK WU B TEJIO BPAIICHUS

13 [Tonsitue 06 066EMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

14 O0BEM IMUIMHIpPa, KOHYCA

15 O0BEMm mapa u wiomaas chepbl
[TotoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIEeHN MeX 1y IIIOIAIIMU
MOBEPXHOCTEH, 00BEMAMHU MTOTOOHBIX TN

17 KontponsHas pabota no Temam "Tena
BpamieHus’ u "O0beMbl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIMUTAHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPA Ha YHUCIIO




21

PasnosxeHne BeKTOpa 110 TPEM
HEKOMIUIAHAPHBIM BeKTOpaMm. IIpaBuio
napajuiejenumnesa

22

Pemenue 3ana4, CBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JEHCTBUH C
BEKTOPAMU

23

IIpsimoyrosbHas cuctema KOOpAUHAT B
npocrpancTse. KoopauHartel BeKTOpa.
IIpocreiimue 3a1a4u B KOOpAUHATaX

24

VYroa mexay Bekropamu. CKanspHoe
IIPOU3BEACHNUE BEKTOPOB

25

Brruucnenue yriioB Mexay NpsiMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA NTPU
pELICHUU T€OMETPUYECKUX 3a1a4

27

KonTtponsHas padota o Teme "Bekropsl
U KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpEHue, 06001EeHNE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, hakTel, TEOPEMBI Kypca
TUTaHUMETPUHU

29

[ToBTOpEHue, 06001EeHNE U
cucremMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, (hakTel, TEOPEMBI Kypca
TUTaHUMETPUHU

30

[ToBTOpEeHue, 06001IeHNE U
cucTeMaru3anusg 3HaHuH. 3agaun
IJIaHUMCTPUU U MCTOABI UX PCUHICHUS




[ToBTOpEHue, 06001IeHNE U

31 cucTeMaru3anusg 3HaHuH. 3agaun 1
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEHue, 06001IeHNE U

32 cucreMaTu3anus 3HaHuit. OCHOBHbIE 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTepEOMETPUHU

33 HTorosast KOHTpoJIbHAsA padoTa 1

34 [ToBTOpEHue, 06001IeHNE U 1
cUcTeMaTH3alHs 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






