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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, TMPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY O00pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CIIEUYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO PAa3BUTHSA
JUYHOCTH 00YJarOIIXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL O00y4arommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromumxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOUIEHHMH pPEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpPa, MECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAWMBIX [JIsl aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0y4arolMMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH 4denoBeka. OpHeHTalMs 4elloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIBHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creun(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIIEITHOTO MPOIOKEHUST 00pa30BaHUsA
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co cnenu(puKOd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Oosee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHS TMPOTrpaMMbl  O0OECIeUMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3ajJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJISIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yMEHHUS TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JIeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyaromuxcsi, MO3HABATEIbHONH  AaKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pAclo3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HMX Ha SA3bIKE
TE€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLICHUBATH MOJYyYEHHBIE PE3yJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U TMPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO PEMETA.

[Tpenmourenue OTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX IIPEIACTABICHUM Y
yUYallluXcsi B Kypce€ CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ady Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpPa3oM — B YCIOBUSX OTBJICYEHHUS OT
HATJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKaHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHororpanHukny», «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tena BpalleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKAX YMEHUMN
pacnpenenseTcs HE TOJbKO IO COJEP)KATENbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM o0O0Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TTPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN OOYyYaroUuXcs, pacliupsis u
yriayousist e€, o0pa3yst MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTel. I[lpocreiiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; HOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBbIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSHUE
OT TMNpsAMOM 70  IUIOCKOCTH,  MpoeKuus  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; psiMasi M HaKJIOHHAs MPHU3Mbl;, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl HOpuU3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPaMUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dp; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexasip u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHWHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WIPSIMOM TMPHU3MBIL.
[Inomanas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIass W OCh;, IUIONIAAh OOKOBOW W TOJHON
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3auMHoe pacnosnoxeHnue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenuneaa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u oAb chephl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajieIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
OpUMEHEHUEM TpaBwil JACHUCTBUM C BekTopamu. IIpsimoyrosibHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE NPOU3BEIEHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATb COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPhl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-YKOHOMUYECKUX IPOLECCOB HA COCTOSTHUE MPUPOJHOM M COLIMAJIBHOU
CpeIbl, OCO3HAaHWEM TJ00ATBHOTO XapaKTepa JKOJOTHYECKHUX MPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEeMaTUYECKHUX 3HAHUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXKarIllel cpeapl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, JTaroB €€
pa3sBUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU, OBJIAJCHHEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTEUIMU.

1)  Vuusepcanvnvie = no3znaeamenwvhvle  Oeticmsusi,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpYJXHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUx,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornyeckue JeiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ Yy4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nunopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETa
Ha BOIIPOC U JJIsl pEUIeHUs 3a/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEACTABIATh €€ B pa3NMYHbIX (opmax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvuvie KOMMYyHUKamueHble Oelicméus,  o0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X07i€ 00CYKJICeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  pELICHWS  3aJaud,  OKCIEpHUMEHTa,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHUBUTyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUi0 COBMECTHOMN
paboThI, pactipeAesiaTh BUABI pabOT, JOTOBapUBATHCSA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanouvie  pecynamuenvle  Oelicmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHTh OIIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATTIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunmrpoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAaHHOIO YIJia,
pebpo ABYTrpaHHOTO yrJja; JHUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapalICIICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHUI, UCTIOB3YsI METOJ, CJIE/IOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIaPTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnate 00BbEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HaKkThl I PELIEHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMEHTa; IIapOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosmHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, PACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuueckue (HaKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEeANOJIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3aaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEMICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUd W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBO 4acoB

Ne HanmeHoBaHMe pa3ie/ioB U TeM JIeKTPOHHBIe (M (POBbIE)
KonTposbHbIe
n/n MPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 10 0 http:/www.int.ru
) [Ipsimble U TIOCKOCTH B HpOCTpaHCTBe.U 12 1 hitp://www.int.ru
[TapanienbHOCTh NPSIMBIX U INIOCKOCTEN
3 HepHeHILI/IIEyJ'ISIpHOCTI) HPSIMBIX U 12 0 http:// intru
IJI0CKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 http:/www.int.ru
5 MHororpanHuku 11 1 http://www.int.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 http:/www.int.ru
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 4 1 http://www.int.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5




11 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuecTBO 4acoB

JIeKTPOHHbBIE (M (POBbIE)

Ne n/m KonTposbHbIe
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
Tena Bpaienus 12 0 http:/www.int.ru
OOBEMBI TET 5 1 http:/www.int.ru
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 http:/www.int.ru
IT
OBTOpCHHE, 0606meHIfe’ 7 1 http://www.int.ru
CUCTEeMaTHu3alusl 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

OCHOBHBIE TIOHSTHS CTEPEOMETPHHU: TOUKA, MIPSIMast, TNIOCKOCTh, MPOCTpaHCTBO. [IpaBmia
M300pakeHUsT Ha pUCYHKAX: M300paKeHUsI TIIOCKOCTEH, MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlonsTus: MEPCCCKAOIHECS TNIOCKOCTHU, NCPCCCKAOIIUCC IMTPAMad U MIIOCKOCTb

[lonsTHs: MEPECCKAINHECS TINIOCKOCTHU, IEPECCKAOIIUECCS ITPAMad U MIOCKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pa’keHNe MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha

4 MPOEKIIMOHHBIX YepPTekKax 1
HauanbHble cBefieHUs 0 KyOe U mupamMue, ux pa3BEPTKU U Mojaean. CedeHnss MHOIOIpaHHUKOB 1

6 HauanpHbie cBeienns o Ky0e u mupamue, ux pa3BépTku u Moaenu. CedeHns MHOTOTPaHHUKOB 1

7 [TonaTHEe 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX

2 [TonsiTre 06 akCHOMaTUYECKOM ITOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX

9 [TonsiTre 06 akCHOMaTUYECKOM ITOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX

10 [TonATHE 006 AKCHOMATUYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX

1 B3aumnoe pacnonoxeHnue NpsMbIX B IPOCTPAHCTBE: NIepeceKaronecs, napauieabHble U 1
CKpEILMBAIOIINECS TPSIMbIE

12 [TapannenpHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaUIEIbHBIE IIPSIMBIE B 1
MIPOCTPAHCTBE; MapaIeIbHOCTDh TPEX MPSIMBIX

13 [TapaienbHOCTB IPSIMBIX U IJIOCKOCTEW B IIPOCTpAaHCTBE: [lapaienbHOCTh IPSMON U MIIOCKOCTH 1




14 VYTriabl ¢ cOHanpaBiIEHHBIMA CTOPOHAMM 1
15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1
16 Yron Mexay npsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIOCKOCTEN: MapayiebHbIE MIJIOCKOCTH 1
18 CaolicTBa napamienbHbIX MIOCKOCTEN 1
19 [Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdP, KyO, mapasjie/IeuIe T 1
20 IToctpoenue ceuennii 1
21 [Toctpoenue ceuenunit 1
2 Konrponsnas padora o teme "[IpsiMble 1 IIIOCKOCTH B TpocTpaHcTBe. [lapaniensHocTh IpsIMBbIX 1
U TUI0CKOCTEN"
23 [TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTU: MEPHEHIUKYISAPHBIC MTPSAMbBIE B TPOCTPAHCTBE 1
24 IIpsiMble napaiiesbHbIe U NEPIEHIUKYIISPHBIE K IIIOCKOCTH 1
25 [Ipsmbie napaisienbHbIe U NEPHEHIUKYISIPHBIE K TIIOCKOCTH 1
26 [Ipu3Hak nepneHaAuKyJISpHOCTH IPSIMON U INIOCKOCTH 1
27 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U INIOCKOCTH 1
28 Teopema o mpsAIMON MEPIEHANKYISIPHOHN TIIOCKOCTH 1
29 Teopema o npsIMOI IEPIIEHUKYIISIPHON MIIIOCKOCTH 1
30 Teopema o mpsIMON MEPICHANKYISIPHOHN MITIOCKOCTH 1
31 IlepnieHIUKYINsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IVIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 |
IIJIOCKOCTH
1 [lepnieHIuKyNsIip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
MJI0CKOCTH
13 IlepnieHIUKYINsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
MJI0CKOCTH
34 IlepnieHIUKYNsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 IVIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 |

IIJIOCKOCTH




35

VYTIibl B IPOCTPAHCTBE: YIOJd MEXKAY MPSIMON U TNIOCKOCTHIO

1

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPAHHOTO yria 1

37 JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJ ABYTPAHHOTO yIJia 1

38 [TepieHAMKYASAPHOCTH MIOCKOCTEMN: MPU3HAK NEPIEHIUKYIIPHOCTH IBYX IIOCKOCTEN 1

39 IlepneHUKYIAPHOCTD IIIIOCKOCTEM: IIPU3HAK MEPIICHAUKYIAPHOCTH IBYX IUIOCKOCTEH 1

40 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH IBYX IIOCKOCTEN 1

41 Teopema o TpEX mepneHIUKYISIPax 1

42 Teopema o TpEX NepHeHIUKYIApax 1

43 Teopema o0 Tpéx neprneHauKyspax 1

44 KontponbHas padota mo temam "llepneHANKYISIPHOCTD MPSAMBIX U TIIOCKOCTEH" 1 "YTIIBI MEXITY |
MPSAMBIMH U TIJIOCKOCTAMH"

45 [TonsiTe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE |
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHHKA

46 [Ipusma: n-yronbHasi npu3Ma; rpaHu ¥ OCHOBAHMS MPU3MBI; psiMasi U HAaKJIOHHAs! TPU3MBI; 1
OOKOBas ¥ TIOJTHASI TIOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, npsaMOyroJibHBIN NapauIeNICIUIIE] U €ro CBOMCTBA 1

43 [Mupamuna: n-yroibHas mupamMuaa, TpaHU ¥ OCHOBAHHUE MTUPAMHUJIBI; OOKOBAs M MOTHAS |
MMOBEPXHOCTb MUPAMU/IbI; IPABWIIbHAS U yCeUEHHAs MUpaMuU/Ia

49 [IpaBunbHBIE MHOTOTPaHHUKU: TOHATUE NPAaBUIBHOTO MHOTOI'PAaHHUKA; ITPaBUJIbHAS [TPU3MA U |
MpaBWJIbHAS MMPAMHKJIA; IPABHIIbHAS TPEYTOJIbHAS MUPAMUIA U TIPABHIBHBINA TETPAdp; KyO

50 [IpencraBnenue o mpaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ip, JOJECKAdAP U UKOCASIP. 1

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MPSIMOM, MIIOCKOCTH. DJIEMEHTBI |
CUMMETPHUH B MUPaAMUJIAX, MapauieNenuIeax, NpaBUIbHbIX MHOTOTPaHHUKAX

52 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUaroHaliu, yribl 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIOIAAb OCHOBAHHIA, 1
TeopemMa 0 GOKOBOM MOBEPXHOCTH MPSIMOM MTPU3MBI

54 [Tnomaae 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH MPABHIIBHON MTHPAMHUJIBI, TEOPEMa O TUIOMIAIH 1




OOKOBO MOBEPXHOCTH YCEUEHHOW MUPAMHUIBI

55 KonrtponsHas pabora o Teme "MHOrorpaHHUKH" 1
56 [Tonsitue 06 00BEME 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMuIbl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMuIbl 1
61 O0BEM pU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM pU3MBI 1
64 Konrtponsnas padora o reme "O6bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 0600IEeHe cucTeMaTr3aus 3HaHui. [locTpoeHre ceueHnii B MHOTOTpaHHUKE 1
66 [ToBTOpeHMEe, 006001IIEHNE CHCTeMAaTH3alus 3HAHUI. BhIUrCIeHe pacCTOSHUN: MEXTY TBYMS 1
TOYKAaMHU, OT TOYKH JI0 MPAMOM, OT TOUKHU JI0 TNIOCKOCTH, MEXIY CKPEIIUBAIOIIUMHUCS TPSIMBIMHU
67 HToroBast KOHTpOJbHAs paboTa 1
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUA. BRIUUCICHUE YIIIOB: MEXITY
68 CKPEIIMBAIOIIMMUCS TPAMBIMU, MEKTY IPSMON U MIIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXIY 1
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero

1 Cdepa u map: ueHTp, paanyc, IuaMeTp; TIOIaAb MOBEPXHOCTH Chepsl 1

) Biaumnoe pacnonoxenne chepsl U TNIOCKOCTH; KacaTelbHas MIIOCKOCTh K chepe; mIomaas 1
cepsl

3 N3obpaxkenue cdepsl, mapa Ha miaockocTu. CeueHus mapa 1

4 [unuaapudeckasi MOBEPXHOCTH, 00pa3yroIIne UIHHIPHIECKONH TOBEPXHOCTH, OCh |
[WIAHIPAYECKON TTOBEPXHOCTH

5 Hunuuap: ocHOBaHMs 1 OOKOBast MIOBEPXHOCTh, 00pa3yroIIasi ¥ OCh; IUIONIA/lb OOKOBOM M TIOJHOM |
MOBEPXHOCTHU

6 N3o06paxenune numuHapa Ha miaockoctu. PazsépTka nunnuapa. Cedenust nuauHApa (MII0CKOCTHIO, |
MapajuieIbHON WIH MEPIICHIUKYIISIPHOU OCH ITUIHH/IPA)

7 Konundeckas TOBepXHOCTh, 00pa3yIoiie KOHMUECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM 1
MMOBEPXHOCTHU
Konyc: ocHOoBaHue U BepiIMHa, 00pa3yoIIast ¥ OCh; MIIOMIaab OOKOBOM U TIOJHOM TTOBEPXHOCTH 1
Y cedéHHBIN KOHYC: 00pa3yrollre U BICOTa; OCHOBAHHS U OOKOBasi TOBEPXHOCTh 1

10 N3obpakenue KoHyca Ha MIIOCKocTH. Pa3BépTka konyca. CedeHust KoHyca (MITOCKOCTHIO, 1
napajuiebHON OCHOBAHMIO, U TIOCKOCTHIO, TIPOXO/SIIEH Yepe3 BEPIINHY)

11 KomOunanwms Ten BparieHus 1 MHOTOTPAaHHUKOB 1

12 MHororpaHHHK, OUCaHHBINA 0K0JIO chepsr; chepa, BIMCaHHAS B MHOTOTPAHHUK WM B TEJIO |
BpallICHUS

13 [Tonsitue 06 06béMe. OcHOBHBIE CBOWCTBA O0BEMOB TET 1

14 O0BéM uIMHIIpa, KOHYCa 1

15 O06BEM mapa u wiomaab chepsl 1

16 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEXY IUIOLIAIIMHU IIOBEPXHOCTEH, 00bEMaMu 1




MMOIOOHBIX TE

17 KonrtponsHas pabora no temam "Tena Bpamenus” u "O6bems! Ten" 1
18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1
JIO’)KEHUE U BHIYMTAHNE BEKTOPOB

19 Cnoxenue aHuE BEKTOPO 1

20 YMHOK€EHNE BEKTOpa Ha YUCIIO 1

21 Paznoxxenue Bektopa 1o TpéM HEKOMIUIaHapHbIM BekTopaM. [IpaBuiio mapannenenunena 1

22 Pewrenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUI C BEKTOpaMU 1

7 [IpsamoyronbHas cucteMa KoopaAuHaT B ipocTpaHcTBe. Koopannatel Bektopa. [IpocTelimume 1
3aJlayM B KOOpJIMHATaX

24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNUE BEKTOPOB 1

25 Brruucienune yrioB Mexay NpSAMbIMHU U TIJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a1a4 1

27 KontponbHas padota mo Teme "BekTopsl 1 KOOpAWHATHI B TPOCTpaHCTBE" 1

)3 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (UTYPBI, (DaKThI, TEOPEMBI |
Kypca IIaHUMETPUHI

29 [ToBTOpenue, o000mIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI |
Kypca IUIaHUMETPUHU

30 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHUW. 3a7jaui TUIAaHUMETPUH U METOJIbI X |
pelieHus

31 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3aIMs 3HaHUH. 3a/1aui TUIAHUMETPUU U METOJIbI UX 1
pelieHus

0 [ToBTOpenue, o0o0IeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIEC (DUTYPBI, (HaKThI, TEOPEMBI |
Kypca CTEpEOMETPUU

33 HroroBast koHTpOIBHAS paboTa 1

34 [ToBTOpEeHME, 00001IEHNE 1 CUCTEMATH3AIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPUSL.
I'eomeTpust, 10-11 kmaccewl/ Atanacss JI.C., byty3oB B.®., Kagomuer C.b. u
npyrue, AkunonepHoe ooiectBo «M3natensctBo «IIpocsemienuey

1O. A. T'nazkos, U. U. FOauna, B. ®@. byry3oB ['eomeTpus: PaGouas TeTpass.
10 kmacc: mocobue JyIst yJammxcs 001eo0pa3oBaTEIbHBIX YUPESKICHUN. - M.:

IIpocsemenue

METOANUYECKHUE MATEPUAJIBI IUIS1 YYUTEJIA
Metoauueckue pekomenaanuu k yueoHuky Aranacss JI.C. 10-11 kmaccsr;

[Toypounoe mmanupoBanue k yueoHuky Atanacsa JI.C. 10-11 kmaccsl.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://www.int.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 519259607574593999952456277565604459464737450458
Bnageney MockoBockux TaTbAHa AnekcaHapoBHa

OeicTevTened C 30.05.2023 no 29.05.2024



http://www.tcpdf.org

		2023-09-25T19:20:39+0500




