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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTEMaTUYEeCKON
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OOHUM U3 NMPO(GECCHOHATBPHO BaXKHBIX KAayeCTB, MO3TOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXKHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(pUKONd TeoOMETpUd M HEOOXOAUMBIC I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUIo Oosee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UHTCIUICKTYyalbHBIX W TBOPUYECKUX  CIOCOOHOCTEH
oOydJarmuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHUS,



e (opmupoBanue (GyHKIIMOHATTEHON IPaMOTHOCTH, pEJIEeBAHTHOMN
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JIPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN M 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTH HX HaA S3BIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIlaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUIEHHS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUYEHHIO NIPEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NpPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C ONOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpumn» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B IPOCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEP)KATENbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH ITOCJEA0BATEBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroIUXCs, paciiupss U
yriay6usist e€, o0pa3ysi MpOUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaemo B 10 kiacce u 2 yaca B
Henemo B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 136 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUICIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPSMBIX; NAPALIEIBHOCTh NMPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; Yroid MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. I[lpocreiimine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, nmapasuieNenume]]; HOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIECHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MmpsAMON 70  IUJIOCKOCTH,  MpoeKuus  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeKa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTUA.  ODJEMEHThl CUMMETPHUM B NHpaMHUAAX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruncinenue 5SIeMEHTOB MHOTOTPAHHUKOB: pé&Opa, AWaroHaav, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW TMOBEPXHOCTH WIPSIMOW TMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJAh OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 b CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U oAb chephl.

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

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwi JACUCTBUM C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaTt B mpoctpaHcTtBe. Koopawnater BekrTopa. IIpocrerimme 3amaum B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE NPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

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

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEed Ha NMPUMEHEHHUE MATeMaTUYECKHWX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM M OOIIECTBEHHOM  MPAKTHUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS LUBWIM3ALKMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL — OKpYJHCAlowe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, YyCTAHABIMBATH CYIICCTBEHHBIM  IMPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

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



npemyiaraTh ~ KPpUTEPUU  JUIS  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynaupoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3NUyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COIMOCTABJIATH CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEeATEIBHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHHBATh COOTBETCTBUE peE3yJibTaTa LEIU M YCIOBUAM, OOBSICHSITDH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHIUKYIISPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrJja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TIapaJIJIeNIeTHIIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKU, BbIOMpast OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUYEHUM, UCTIOJIBb3YSI METOJ CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIapTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYyMs
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruucasate 00bEMBI U IUIONIAAN TOBEPXHOCTEM MHOTIOTPaHHUKOB (MpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOIIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

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

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

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluX HECKOJIbKO [IaroB PELICHM, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, 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 MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTh,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMHOE pacroyioxeHue cepbl U MI0CKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTs u3ydaemble (QUIypbl OT PYKM U C IPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOWCTBAMHU OHU 00JIaIalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratouX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TIPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

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

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIUICHHA U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IMOUCKA PEHICHUS
MaTeMaTH4eCcKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, . 1

cUucTeMaTH3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITUS] CTEPEOMETPHHU: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTRBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHHUs IIIOCKOCTEH, MapalieTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaoImrecs npsimasi ¥ II0CKOCTh

[TonsThs: MEPECCKAIMNECHA IIIIOCKOCTH,
MEpeCCKarmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeieHHs 0 KyOe U THpamue,
ux pa3BeépTku U Mojenu. CedeHus
MHOI'OI'PAHHUKOB

HavanpHbIe cBeieHMs 0 KyOe ¥ TUpaMHJIe,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKaroecs,
napajuleJbHbIe U CKPEIIUBAIOIINEcs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE MIPSIMbIC B
IIPOCTPAHCTBE; MapaAJUIETbHOCTD TPEX
MPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
MnapajiC/IbHbIC MIJIOCKOCTHU

18

CBolicTBa mapauiebHBIX MIIOCKOCTEN

19

[Ipocrteiine mpocTpaHCTBEHHBIE (GUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 ITocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTD MPAMOU 1

23 MJIOCKOCTH: TIEPIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapaienbHbie U
NEePHEHAUKYIISIPHBIE K IITIOCKOCTH

25 [IpsimMble napaenbHbIC U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIAPHOU
IJIOCKOCTH

79 Teopema o mpsiMON NEPIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON NEPIEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIJIOCKOCTHU, pACCTOAHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria
[IeprieHAUKYISAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK IEPICHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepHeHIUKYIApax

42 Teopema o Tpéx nepneHauKyIsIpax

43 Teopema o0 TpEX nepHneHIUKYIApax
KonTtponsHas pabora mo Temam

44 "I[lepieHANKYIAPHOCTD NPSIMBIX U

Al

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CcKoCTIMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
MPU3MBI

47

[Tapannenenunen, NpsMOYTOJbHBIN
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamua: n-yrojapHas NMpaMuaa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPAaBUIBHBIN TeTpadip; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuieienuneax, NpaBuiIbHbIX
MHOI'OIPaHHHUKaX




BrraucieHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHaiu, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, Teopema 0 OOKOBOIA
MOBEPXHOCTH NPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABHIILHOW MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI
55 KoHnTtponbHas pabota mo Teme |
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
57 O06BEM nupamMuIbl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHUW. BprunciaeHue pacCTosHUN: MeXay 1

JBYMS TOYKaMU, OT TOYKH 0 NPSIMOH, OT




TOYKH 00 MIIOCKOCTH, MCIKIAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Hrorosast kKoHTpOJbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS TPAMBIMU, MEKITY
MPSIMOI M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIVIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Cdepa u map: neHTp, paanyc, IuaMeTp

[Tnomans MoBepXHOCTH CheEpHhI

BzanmMHoe pacrionoxenue cdepsr 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomans cepsl

N3o0pakenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

[MunuHapudeckas NOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIPUUCCKON
MOBEPXHOCTH

Hunuaaprdeckast HOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb I_[I/I.HI/IHI[pI/I‘IeCKOI\/'I
MOBEPXHOCTH

[unmuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
I0Ia1b OOKOBOW U TIOJTHOU
MMOBEPXHOCTHU

[umaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
I0Ia1b OOKOBOW U TIOJTHOU




MMOBEPXHOCTH

N300pakeHne HMINHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

IMHApPA (TUIOCKOCTHIO, MapauleIbHON
WM NEPIEHAUKYISIPHON OCH LIWJIMHIPA)

10

N3o0pakeHune MuIMHApPa Ha TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IMHApPA (TUIOCKOCTHIO, MapauleIbHON
WM NIEPIEHAUKYISIPHOM OCH LIWJINHIPA)

11

Konnueckasi moBepXHOCTH, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHUYECKOW MOBEPXHOCTH

12

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MOBEPXHOCTH

13

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yrolas 1 0Ch; IJIOMAab OOKOBOW U
MOJTHON MOBEPXHOCTHU

14

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yrolas 1 0Ch; IJIOMAab OOKOBOW U
IIOJIHOW ITOBEPXHOCTH

15

VYceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTH

16

VYceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHHS U OOKOBasI
MTOBEPXHOCTh

17

H300pakeHre KOHyca Ha TUIOCKOCTH.




Pa3Béprka koHyca. CeueHus KoHyca
(TUTOCKOCTHIO, MTapauIeTIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOIAIIEH
4yepe3 BEPIIUHY)

18

N300pakeHre KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TUTOCKOCTHIO, MTapauIeTIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOIAIIEH
4yepe3 BEPIIUHY)

19

N300pakeHre KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TUTOCKOCTHIO, MTapauIeTIbHON
OCHOBAHHUIO, U INIOCKOCTHIO, TPOXOIAIIEH
4yepe3 BEPIIUHY)

20

KomOuHnanus ten BpameHus u
MHOTI'OTDaHHUKOB

21

KomOunanwms Ten BparieHus u
MHOT'OTPaHHUKOB

22

KomOunanms Ten BpareHus u
MHOTOTPaHHUKOB

23

MHoOrorpanHuk, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BIUcaHHAs B
MHOT'OTPaHHHK WIN B TEJIO BPALLECHUS

24

MHoOrorpanHuk, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPaHHUK WX B TEJIO BPALEHUS

25

MHoOrorpaHHuK, ONMMCaHHbBINA OKOJIO
cdepsr; cdepa, BucaHHAs B




MHOT'OIpaHHUK HUJIK B TCJIO BpAllICHUA

[Tonsatue 00 00Béme. OCHOBHEIE

26 iy ) 1
CBOICTBa 0OBEMOB TET

27 O0BEM UIMHIpa, KOHYCa 1

28 O0BéM uIMHIpa, KOHYCa 1

29 O0BEM UIMHIpa, KOHYCa 1

30 O06BEM mapa u rwiomaas cheps 1

31 O06BEM mapa u iomanask chepsl 1
[Tomo6HbIE Tena B MPOCTPAHCTBE.

32 CooTHoIeHNs MEXy IUTOIAISIMHU 1
MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEI
[Tomo6HbIE Tena B MPOCTPAHCTBE.

33 CooTHoIeHNs MEXy IUTOIAISIMHU 1
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
[TogoOHEbIE TENa B MPOCTPAHCTBE.

34 COOTHOLIEHUS MEXY TUIOMIASIMHU 1
MOBEPXHOCTEH, 00hEMaMU MOAOOHBIX TET

15 KontponbHas padota mo Temam "Tena 1
BpamieHus" u "O0bemMbI Ten"

36 BekTop Ha JI0OCKOCTH U B IPOCTPAHCTBE 1

37 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE 1

38 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1

39 CioxeHne 1 BBIYMTaHUE BEKTOPOB 1

40 YMHOK€EHNE BEKTOpa Ha YUCIIO 1

41 YMHOKEHHE BEKTOpa Ha YUCIIO 1

4 Paznoxenue Bektopa 1o Tpém 1

HEKOMIUTaHapHBIM BekTopam. [IpaBuiio




napajijiejacnuicaa

43

Paznoxenue Bektopa 1o Tpém
HEKOMIUIaHAPHBIM BeKTopaMm. [Ipasuio
napajienenuneaa

44

Pemenne 3ama4, cBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

45

Pemenne 3ama4, cBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOpaMH

46

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMH

47

IIpssmoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3ana4n B KOOpAUHATAX

48

[IpsMoyronbHas cucreMa KOOpJUHAT B
npoctpaHcTBe. KoopauHatel BekTopa.
IIpocreiimue 3ana4n B KOOpAUHATAX

49

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

50

VYron mexay BekTopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

51

Brruncnenue yrioB Mexy NpsIMbIMU U
IIJIOCKOCTSIMU

52

Brruncnenue yrioB Mexy NpsIMbIMU U
MJIOCKOCTSIMU

53

KoopanHaTHO-BEKTOPHBIN METOA ITPU




pCeIICHUU T'COMCTPUICCKUX 3a/1av

54

KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNU T€OMETPUUYECKUX 3a]1a4

55

KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNH TeOMEeTPUUYECKUX 3aa4

56

KonTponpHas padota mo Teme "BekTopsl

1 KOOPAMHATHI B IPOCTPAHCTBE"

57

[ToBTOpeHue, 0600mEeHNE U
cucreMaru3zanus 3HaHuin. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

58

[ToBTOpeHue, 0600mEeHNE U
cucreMaTu3anus 3Hanguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

59

[ToBTOpeHue, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
HJIaHI/IMeTpI/II/I

60

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3anys 3HaHui. 3agadu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

61

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3anys 3HaHui. 3agaqu
MJIAHUMETPUHU U METOJIBI KX PEIICHHS

62

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUU H METOJIBI X PEIICHUS




63

[ToBTOpeHue, 06001IEeHNE 1
cucreMaTu3anus 3Hanguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETpUHn

64

[ToBTOpeHue, 06001IEeHNE 1
CUCTEMAaTU3aluA sHaHuii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH

65

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEeOMETPUH

66

HToroBast KOHTpOJIbHAs paboTa

67

[ToBTOpeHue, 0600mEeHNE U
cUucTeMaTH3allis 3HaHUI

68

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3anus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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