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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuarommmxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
rOCyAapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMUIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieyuBaeT OBJIAICHUE KIFOUEBBIMU KOMIIETEHIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUsI M HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHMsl OOYCJIOBJIEHA MNPAKTUUYECKONM 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHUSI F€OMETPUH B HAIPaBICHUU JIMYHOCTHOTO
pa3BUTHs OOydaromuxcs, (OpMHpPOBaHUSA (YHKIMOHAJIBHON MaTeMaTH4YeCKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEeOHBIX AUCIUILTNH. PasButue y oOyuaronmxcs
IPABWIBHBIX MPEJCTaBICHUA O CYIIHOCTH M TNPOMCXOKICHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHUH pPEAJbHOTO M HACAIBHOT0, XapakKTepe OTPaKEHUs
MaTeMaTHYECKOW HAyKOH SIBJIEHUH U POLECCOB PEATHBHOTO MUPA, MECTE TEOMETPHUHU
B CUCTEME HAayK W POJIM MaTEeMaTHIECKOTO MOJICTUPOBAHUS B HAYYHOM MTO3HAHUH H
B IIPAKTHKE CTIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOIUMBIX Ul aJanTallii B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlornueckoe MbIlUIEHHE, (HOpMHUpPYEMOE NpU H3YYEHHH OO0YyYarolUIMMHCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOUKH JIOTUYECKUX YTBEPKICHHIM
B XOJ€ pEIICHUS TeOMETPUYECKHX 3aJad, YMEHUE BBIIBUTATb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEHICHUH 3aJa4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUpPOBATHCS B MPOCTPAHCTBE UTPAECT CYLIECTBEHHYIO POJIb BO
BCEX 00JAcCTsAX AESATeNbHOCTH 4denoBeka. OpueHTalMs 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIUaibHOro ObITHsA, (opMa
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIEIIHOTO MO3HAHWS U AKTUBHOIO
npeoOpazoBanus  AeicTBUTeNbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSIET pa3Hble BHUIbI y4eOHOW M TPYAOBOM AESATENBbHOCTH,



SBIISICTCS OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4yeCTB, MOITOMY aKTyajlbHa
3alaya (popMUpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIBHOCTH 10 MHOTUM HAIMPABICHUSIM.

Ilenp ocBoeHHsI mporpaMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypOBHE 00yueHus — 001eoOpa3oBaTeibHOE W OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaromuxcs yepe3 o0ecrnevyeHre BO3MOKHOCTHA PUOOPETEHHS U UCIIOJIb30BAHUS
CUCTEeMAaTUYECKUX TICOMETPUYECKHX 3HAaHMH M  JEeHCTBUHM, crneuupuuHbIX
r€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOJOJDKEHHs  00pa3oBaHUS 110
CIEUHUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YPOBHE IpeJHA3HAa4YeHa s
oOy4JaronmMxcst CpeJHEN MIKOJbI, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIE MaTEMAaTHUECKHE YMEHHUSI, CBA3aHHbBIE CO
celM(PHUKON reOMETpUU U HEOOXOJUMbIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, 0HM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHIO O0JIee TITyO0KO, eCiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTuKeHHe 1EeNM OCBOEHHS MPOrpaMMbl OOECIEUMBAETCSl PELICHUEM
COOTBETCTBYIOIIMX 3ahad. [IpuopUTeTHBIMM 3ajadyaMud  OCBOEHUsS Kypca
«I"eoMeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax siBISHOTCS:

e (opMHpOBaHHE MPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJbTYPbI U OCO3HAHHE €€ B3aUMOCBS3H C OKPY>KAFOIIUM MUPOM;

e (opmMupoBaHuE NpeACTaBICHUS O MHOTOTPAHHUKAX U TeJlaX BPaIlleHUs Kak
O BOXHEHIIMX MAaTEMaTHYECKUX MOJEIAX, MO3BOJSIOIINX ONUCHIBATH M
U3y4aThb pPa3HbI€ SABJICHUS OKPYKAKOLIETO MUPAa;

e (opmMupoBaHMe yMEHHsI pacro3HaBaThb Ha 4YEpTEkKax, MOJEISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (dopMHupOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPAHHHUKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMupoBaHHE YMEHHS MPOBOAMTH  HECIOXKHBIE JIOKa3aTeJIbHbIC
pacCykKJIeHUs B XOJ€ PELIEHUs CTEPEOMETPUYECKHMX 3adad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE UHTEIJUICKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMXCA,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIIEI0BATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;



e (dopmupoBanue GyHKIIMOHATIHLHONU TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
yMEHUE paclio3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TOHITHI, 00bEKTOB U
3aKOHOMEPHOCTEN B pEaJIbHbIX >KU3HEHHBIX CUTYyalUsSIX U MPU WU3YyUYCHHUU
JIPYrUX  y4eOHBIX  MPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMN, POPMYyIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, MPUMEHATh OCBOEHHBI T'€OMETPUUYECKUN
anmapat g pEuleHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTAMYUTENBEHON OCOOCHHOCTBIO MPOTPaMMBI SIBISIETCS BKIIFOUEHHE B KypC
CTEPEOMETPHUH B HAYAJIE €r0 U3yUEHHS 3a7a4, PEIIAEMbIX HA YPOBHE UHTYUTHUBHOIO
MO3HAHMs, U OMpeNelIEHHBIM 00pa3oM OpraHMW30BaHHAs paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YYEHUIO IIPEIMETA.

[Ipennourenue oTAAETCSA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOyuY€HUs, TO
€CTh TEOPETUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YUYyBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKON JEATENbHOCTA. Pa3zBuUTHME IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YYaIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PEIICHUS 3a1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOJUTCA C ONOPOM Ha HAIJSIIHOCTb, a
orepupoBaHue 00pa3oM — B YCIOBUSIX OTBJICUEHHUS OT HATJSIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKAHUSI.

OcHoBHBIE cozeprKaTeNbHble JIMHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukny, «IIpsiMble U IIIIOCKOCTH B IMPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopsl M1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CpPEeAHEro 00I1Iero 00pa3oBaHusl.

Copepxanve 00pa3oBaHUs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI pabodeil mporpammbl, pacnpeldeléHHbBIM 10 TojaM oOydYeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJECHHE T'€OMETPUUECKUMHU
MOHATUSIMU U HaBBIKAMHM OCYUIECTBIISIIOCH MOCIEI0BATEILHO U MOCTYNATEIBHO, C
COOJII0JIEHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPEJCTaBICHUN OOydYaroluXcs, paciuupsis u
yrayOssis e€, o0pa3ysi MPOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBOoauTCs 2 yaca B HeAenro B 10 kmacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, mpsmas, IIOCKOCTb,
npoctpancTBO. I[loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOSCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TMpsAMBIX B MPOCTPAHCTBE: IEPECEKaroIIHecs,
napajulelibHble M CKpeluBaromuecs mnpsmelie. l[lapamiensHOCTh NpSAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MNAPALIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY IpPsSMBIMU B IPOCTPAHCTBE.
[TapajuteTIbHOCTB IIIOCKOCTEM: HapajulesibHbIE INIOCKOCTH; CBOMCTBA MMapAJUICIIbHBIX
wiockocTel. IIpocrelinme npocTpaHCTBEHHbIE (PUIYpPbI HAa MJIOCKOCTH: TETPa’ap,
Ky0, mapasuiesienume/; HOCTPOEHUE CEUCHH.

[TepneHaUKyASIPHOCTD MPSIMOW U TUIOCKOCTH: NEPICHANKYJIIIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MNAPAUICIBHBIE W MEPIECHANKYISPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOM M INIOCKOCTH, TeopeMa O NpsAMOH
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IpsMOI 10 TJIIOCKOCTH, MPOEKLUs (PUTYypbl Ha MIOCKOCTh. [lepneHauKyIsipHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTeN. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOIPAaHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAHHUKHU; Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamutenenurnen, IIPSMOYTOJIbHBIN
napajuleJienune]; U ero cBoucra. Ilupamupa: n-yrojgpHas nupamuia, TpaHU U
OCHOBaHHUE MUPAMUJIBI; OOKOBas U MOJIHAS TOBEPXHOCTH MUPAMU/IbI; PABUIIbHAS U
yceu€HHas mnupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPaHHHUKH: TOHSATHE IMPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBUIbHAS TNHPAMUJA; TpaBWIbHAs TPEYroJibHAsg NUpaMHAa W MPABUIbHBIN
teTpa’dap; KyO. IlpeacraBieHve O MNpaBWIbHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMeTpus B TPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU. DJIEMEHTH CAMMETPUU B MUPAMUIAX, HapAJLIEIENUIIEIaX, IPABUIIbHBIX
MHOTOIPaHHUKAX.



Borunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [uaroHaidu, YIJbL.
[Inomans OGOKOBO MMOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBO MOBEPXHOCTH MPsAMOH mpu3Mbl. [ nomas
OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH IMPABWJIBHOW NHpPaMHIbI, Teopema o
wionaaM yceu€Hnoi nupamusl. [lonsatue 06 o0béme. O6bEM mUpamMuibl, MPU3MBIL.

[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXKIY IUIOLAISIMU
NMOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KIIACC

TeJsia BpaleHust

Hunmuaapryeckas MTOBEPXHOCT, oOpasytoliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW TMOBEpXHOCTU. L{MnuHOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOW M TOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyc: ocHOBaHuWe U BepIlIMHA, 00pa3yromias
1 OCb; TIJIOIA/Ib OOKOBOM M TIOJIHOM TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, TUaMeTp; IUIOMIAIb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TII0CKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHne Ten BpalleHusl Ha TI0cKocTh. Pa3BEpTka IUIMHIpA U KOHYCA.

KomOuHanuu Tenm BpaiieHus ¥ MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpalleHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 006 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM mIMHIpA,
koHyca. O0BEM mapa u 1maomasb chepsl.

[TonoOusie Tenma B mpocTpadcTBe. COOTHOIIEHUS MEXIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus unHApa (MapaiesibHO U NEPIEHANKYISIPHO OCH ), CEUCHUS KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXOIAIIEE YEPE3 BEPIIMHY ), CEUEHUS 11apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B ipocTpaHcTBe. Cl0KEHUE U BBIUYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenue 3amay, CBSA3AaHHBIX  C
MPUMEHCHUEM TIPaBWJI JEUCTBUM ¢ Bekropamu. IIpsmoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocreimme 3agaum B
KOOpAMHATax. Yrojl Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Brluncnenne yrioB MeXay NMPSAMBIMU U IUIOCKOCTSIMU. KOOpaMHAaTHO-BEKTOPHBII
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOro mpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUU 00YYAIOIIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O WIE€Ha POCCHUHCKOro OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpaxAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HMHCTUTYTAMU B COOTBETCTBHUM C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIAHCKON UACHTUYHOCTH, YBOKCHHS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUN B JPYTrMX HayKaX, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c()OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEICHUS,
CBSI3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U IESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOIO BKJIaJa B MIOCTPOEHUE YCTOMUUBOTO OyayIIETO.

JcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOUAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a]1a4, PEIICHU, paCCYy X ACHHI; BOCIPUUMUYUBOCTHIO
K MAaT€MaTUYE€CKUM acCIll€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0pOBbIO (3/10pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, peryJigspHas puznueckas akTUBHOCTS); (PU3UYECKOT0 COBEPILICHCTBOBAHUSI,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JIEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTU TPYIOJIOOMUS; MHTEPECOM K
paznuyHbiM  cPepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeli mpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUHM BCEU KU3HU; TOTOBHOCTHIO K AaKTHBHOMY
YYacTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMATUIECKON HAITPaBICHHOCTH.

IKOJI0rnYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO JKOJOTHYECKOH KYJIbTYphbl, TOHUMAHUEM BIUSHUS
COLIMATbHO-DPKOHOMHUYECKUX TPOIIECCOB HAa COCTOSTHUE MPUPOIHON U COIUATBHOM
CpeIbl, OCO3HaHWEM TJI00aJBbHOIO  XapakTepa 9SKOJOTHYECKHX IMpoOJeMm;
OpUCHTAIMCH Ha MPUMCHCHHE MAaTEMAaTHUCCKHUX 3HAHWHA JUIS PEIICHUS 3a7a4 B
00J1aCcTH OKPYIKAIOIIEH Cpe/Ibl, IITAHUPOBAHMSI TOCTYITKOB U OIEHKH X BO3MOYKHBIX
TIOCIICACTBHMA JUISI OKPYIKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTBIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HaykKH M  OOIICCTBCHHOW IPAKTUKH, IMOHUMAaHHEM
MaTEeMaTHYECKOH HayKM Kak cQepbl YeJOBEUSCKON MACSTeNbHOCTH, JTarloB €6
pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHS I[MBHWJIW3ALWW; OBJIAJCHUEM SI3IKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOCKTHYIO M HCCIICIOBATECIBCKYIO JCSITCILHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI YIEOHOTO TpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMUL.

1)  VYnueepcarvuvie  noznasamenvuwvle  Oeiicmsus, — obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECco8 obyuarowuxcsa (oceoenue
Memo008  NO3HAHUS  OKPYHCAIOW,e20  Mupa,  NpUMEHeHUue  J02UYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble Jloruyeckue 1eicTBUs:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUIMH; (OPMYITUPOBATH
OTIpEJICICHUS] ~ TOHSATUW; YCTAHABIMBATH CYIICCTBEHHBIM  TMPU3HAK
KJaccu(UKalmy, OCHOBAaHUS JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEYHsl B (paKTaxX, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npeajiaraTb KpUTEPUU J1s BBISIBIICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MOAXOAAUIMI € Y4ETOM
CaMOCTOATENbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejibCKue AeiicTBUSA:

e HCIIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULMIO, MHEHHUE;

e MPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI 110 pe3yibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MpoOliecca, a TAaKXKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

e BBIABJIATH JePULUTHI UH(POPMALIMH, TaHHBIX, HEOOXOIMMBIX JIJIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;

e BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYypHUpOBaTh MH(OPMALIUIO, IPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaJEKHOCTD uHpopmanuu o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie  KOMMYHUKAGMUGHble  Oelcmeus,  obecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U (OPMYIIUPOBATH CYKIACHHS B COOTBETCTBUH C yCIOBUSIMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JAAaBaTh ITOSICHEHUS 10 XOAY PEUICHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYEHHBIN PE3yJIbTaT;

B X07ie 00Cy>XJI€HMsI 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK/1aeMO TEMBI,
npo0JIeMbl, perraeMoi 3a/1auM, BbICKa3bIBaTh UJIEU, HAIICJICHHBIE HA TIOUCK
pEelIeHnsl; COMNOCTABIATH CBOM CYXIECHMS C CYXICHUAMH JPYTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3jIduyuMe U CXOJCTBO IO3HIIMMA; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
IPEACTABIATh  PE3yJIbTaThl  PEIICHMs  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENILHO BEIOUPAaTh (POpMAT BBICTYILIIEHUS
C YU€TOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHuuecTBo:

3)

NOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U MHAUBU Yy JIbHOM
paboThl NpU pelIeHHH Y4YeOHBIX 3a]ay; MPUHUMATh LEJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThl,
pacnpenenarb BUAbl padOT, IOrOBapUBATHCS, OOCYXAATh MPOLECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CykKIeHHSI, 0OMEH MHEHHUI,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JIEUCTBHS C JPYTUMU YWICHAMH KOMaH/Ibl; OLIEHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA NOPOAYKT MO  KPUTEPHSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonuvie  pezynamuenvle Oeticmaus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHHUS 3a/1a4H, BEIOUPATh CIIOCOO pelieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4€TOM HOBOU
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM  TO3HABATEILHOM peduiekcur Kak OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIHbTATOB;
BJIaJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yJsibrara
pEIIEHUs] MATEMaTUYECKOM 3aa4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJEHHBIX OLMOOK, BHISBICHHBIX TPYAHOCTEM;



e OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBHUSIM, OOBICHSITH
NPUYUHBI JOCTHKEHUSI WIM HEJOCTHXKEHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSAMasi, IJIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEIACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pAaCIOJIOKEHHE MNPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPaHHBIM YroJi, TpPaHW JBYI'PAHHOIO YIJa,
pedpo IBYrpaHHOro yrIJa; JUHEHHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

OnepupoBarTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (IMHpaMuIa; NpU3Ma,
PSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TMPAaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBaTh MOHATUAMU: CEKYIIas IUIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CrpouTth cedeHUs MHOTOIPAaHHHKOB METOJOM  CIIEJOB,  BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIMUYMH MO o0pa3uam Wiu
QITOpUTMaM, NPUMEHSS HW3BECTHbIE AHAIWTUYECKHE METOJbl NPH PELIECHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 HAa BBIUYMCIEHUE PACCTOSHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JO TpsIMOM, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEIMYUH MO 00pas3iam Win
QITOpUTMaM, NPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPH PpPELICHUH
CTaHJAPTHBIX MaTEeMaTHYEeCKHMX 3aJad Ha  BBIYMCIEHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMUCS MPSIMBIMU, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruucnsate 00bEMBI U IIJIOMIAAM MOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma,
NUpPaMUJIA) C IPUMEHEHNEM (POPMYJT; BBIUUCIIATH COOTHOLLIEHUS MEX Y IIIOLIAAsIMUA
HOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBBIBATH M HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX.

[TpumensTh reomeTpudeckue (pakThl AJis1 pEIICHUs CTEPEOMETPUUECKHX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opmMe.

[IppuMeHATP NpOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoaUTHE INpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIM3UPOBATH PEabHbIE
CUTyallud W IIPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTHUYecKd C(HOpPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJIbHBIC
CUTyallud Ha s3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, ammnapara aireopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh TOHITHAMU: [WJIMHIPUYECKAs TOBEPXHOCTh, OO0pa3yroIIue
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIUHIIP; KOHUYECKAsi TOBEPXHOCTh, 00pasyroiire
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpatieHus (LUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHO€E pacnoyiokeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruucnare  o0bEMBI M TUIOMIATM  TOBEPXHOCTEH TeN  BpalllCHHS,
Tr€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOPMYIIL.

OnepupoBatTh MOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B C(hepy U ONMCAHHBIN
okoJ10 cpepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILCHMUS.

BBIYUCIATE COOTHOMICHHS] MEXAY IIOMAASIMU MMOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.



N3o0pakath w3ydaemple (QUTYpBl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrInonHATh (BRBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekarb, HHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypaX, MPEICTABICHHYIO HAa YepTexax U
PUCYHKaX.

OneprpoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATh [EUCTBUS CIOXKEHHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJalOT.

[IprMeHATh TpaBUIIO MapasUICIEIUIICA.

OnepupoBath MOHATUSAMU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBIL.

Haxonute cymMmmMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJSIPHOE TMPOMU3BEIACHUE, pACKIaAbIBaTh BEKTOP MO ABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh JIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsTh reomeTprueckue (HaKThl 17151 PEIICHUS CTEPEOMETPUUYECKUX 3a/1ad,
MIPEANOIATAOIINX HECKOIBKO IIarOB PEIICHHUS], €CJIH YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate nmpocreimme reoMeTpuyecKue 3ajJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaunm Ha J0Ka3aTelbCTBO MATEMATUYECKUX OTHOLIEHUM U
HaXO0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU alropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMATUUECKHUX 3a]1a4.

[IpumeHsaTs OpOCTEHIIHME IPOrPaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTE NpHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHITh MOJIy4YEHHBIE 3HAHWS Ha TMPAKTUKE: AHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATh HW3YUYECHHBIE TOHATHS B MPOILECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CQPOPMYITHPOBAHHON TIPOOIEMBI, MOJICIUPOBATH pEaTbHBIC
CUTyallud Ha $SA3bIKE TE€OMETPUM, MCCIEI0BaTh ITOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUH U TEOpEM, arlnapaTa anreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosaunuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n NporpaMmbl Bcero Koutpoaeupie | Ipaktiieckue o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypest
1 BBenenue B ctepeoMeTpuio 10 1
) [IpsiMbIe 1 MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSMBIX U IJIOCKOCTEMN
3 HepHGHI[I/IIfYJISIpHOCTL MIPSIMBIX 1 12 1
IJIOCKOCTEN
4 Vbl MeXAy IPSIMBIMHU U TIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
7 [ToBTOpEHME: CEUeHHUsI, PACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




11 KIIACC

KoaunuecTBO 4acos

JIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakruueckue (wucpp )

NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchbl

Tena BpameHus 12 1

O0bEMEI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEHME, 0000IICHNE, 7 1

CUCTEeMAaTH3alMsl 3HAaHHH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/u

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThbI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHHS

DJIeKTPOHHBIE
nu@pposbIe
o0pa3oBarTejibHbIE

pecypcsl

OCHOBHBIE TOHATHUS CTCPCOMCTPHU: TOYKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[IpaBuia n300paskeHus HA pUCYHKAX:
1300pakeHus IIOCKOCTEH, apasieNbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEpCCCKAroImMrECs IMI0CKOCTH,
InepeceKaromumecs npsamMas U njiI0CKOCTb

IlonsTus: MEpCCCKAroImMreCs IMI0CKOCTH,
InepeceKaromumecs npsamMas U rmi0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKAaMH,
I/I306pa)KeHI/IC MHOT'OTPaHHUKOB Ha
PUCYHKaXxX, Ha MPOCKIUOHHBIX YCPTCIKAX

HauanbHble cBeieHus 0 KyOe U mupamue,
uX pa3BEépTku U Moaenu. CedeHus
MHOT'OTPaHHHKOB

HauanbHble cBeieHuUs 0 KyOe 1 mupamuie,
uX pa3BEépTku U Moaenu. CeueHust
MHOTOI'PaHHUKOB

[TonsiTHE 006 AKCHOMATHYECKOM
MIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUHU U CIICICTBUSA U3 HUX




ITonsatue 06 akCHOMaTUYECKOM

8 IIOCTPOEHHUH CTEPEOMETPUH: AKCUOMBbI
CTEPEOMETPUU U CIEACTBUS U3 HUX
ITonsaTne 06 akcMOMaTH4YECKOM

9 IIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX

10 CraproBast KOHTpOJIbHAsA paboTa 1o TeMe:

[Tonsatus crepeomerpun

B3anMHOe pacrionoxeHue npsMbIx B

T IIPOCTPAHCTBE: NEPECEKAIOLINECS,
napajulesbHbIE U CKPEIMBAIOIINECS
IIPSIMBIE
[TapannenbHOCTb OPSIMBIX U IIOCKOCTEH B

12 IIPOCTPAHCTBE: Mapajlie/IbHbIE NIPSIMBIE B
IIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
IIPSIMBIX
[TapanienbHOCTb MPSAMBIX U IIIOCKOCTEH B

13 npoctpaHcTie: [lapamiensHOCTs MPAMON 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANPaBIEHHBIMY CTOPOHAMU

15 Yros Mexay nNpsMbIMHU B IPOCTPAHCTBE

16 Yron Mexay npsMbIMHU B IIPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
NapajuIeIbHbIE III0CKOCTH

18 CaolicTBa MapayieNbHbIX IIOCKOCTEN
[Ipocreiimme npocTpaHCTBEHHBIE (DUTYPBI

19 Ha TUIOCKOCTH: TE€TPadp, KyO,

nmapajuICJICIInIICa




20

[Toctpoenue ceuenuit

21 ITocTpoenue ceueHuit
KontponbHas padora o teme "[IpsimMbie u

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIOCKOCTER"
[leprieHAMKYISAPHOCTD NPSAMOU U

23 IJIOCKOCTH: NEPIIEHIUKYJIIPHBIE IPSIMBIC B
IIPOCTPAHCTBE

4 [Ipsimble napasuienbHble U
NIEPIEHIUKYIISIPHBIE K IITIOCKOCTH

)5 [IpsimMble napasienbHble U
HEPIEHIUKYJISIPHBIE K IIIOCKOCTH

%6 [Ipu3Hak nepneHuKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak nepneHMKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa o psIMOH NEepIEH AUKYIIAPHOU
IIJIOCKOCTH

29 Teopema 0 psIMOM NepIIEH AUKYIIIPHOU
IIJIOCKOCTH

30 TeopeMa o NpsMON NepIEH AUKYIIAPHOU
IIJIOCKOCTH
[lepnenuKysp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 0 IIIOCKOCTH
[lepnieH UKy IsIp U HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT

MPSIMOM 0 TIIOCKOCTH




[lepnieHIuKyIsIp U HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IJIOCKOCTH
KontponsHas pabota no teme:

34 [lepneHMKyYIAPHOCTD IPSIMOU U
IUIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByTpaHHBIN yIoJ1, JMHEUHBIA YT OJI
IBYTPaHHOIO yria

37 JIByTrpaHHbIN yTroJ, JMHEUHBIA YToJl
JBYTPaHHOI'O yria
[lepneHIMKYISIPHOCTD TUIOCKOCTEN:

38 MIPU3HAK [EPIEHIUKYIISIPHOCTH IBYX
IUIOCKOCTEN
IlepnieHIMKYISPHOCTD MJIOCKOCTEN:

39 MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN
[lepneHUKyIIPHOCTD IUIOCKOCTEH:

40 IIPU3HAK IEPIEHINKYIISIPHOCTH IBYX
IUIOCKOCTEN

41 Teopema o TpEX nepneHauKyIsIpax

42 TeopeMa 0 TpEX nepreHauKyIIIpax

43 Teopema o TpEX nepneHauKyIsIpax
KonTponbHas pabora no temam

44 "[lepneHINKYIAPHOCTD NPSAMBIX U

miockocTel" u "YTIbl MeXAy NPSAMBIMU U
IJIOCKOCTSIMU"




45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKa

46

[Ipu3ma: n-yronpHas npusMa; rpaHd U
OCHOBAHUS MPU3MBI; TIpSMasi U HAKJIOHHAs
MIPU3MbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
TIPU3MBI

47

[Napannenenunena, npsSMOYTOIbHBIH
napajulesienuIe] U ero CBolcTBa

48

[Inpamua: n-yronpHas NMpaMuaa, TpaHu v
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IMUPAMU/IbI; [IPABUIIbHAS U
yCceu€HHas upamMuaa

49

[IpaBuiibHBIE MHOTOI'PAaHHUKU: TIOHATUE
MIPaBHWJIBHOI'O MHOTOTPaHHHKA; TPaBUJIbHAS
IpU3Ma U MpaBWIbHAS MUPAMUJIA;
IpaBUJIbHAS TPEYTOJIbHAs MUPaMUIa U
IIPaBUIIBHBIN TeTpasap; Kyo

50

[Ipencrasnenue o NpaBUIBHBIX
MHOTOIpaHHHKAX: OKTa’p, JOACKadIp U
HKOCAIP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOM, IITIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
napajuiejenuneax, IpaBUIbHbBIX
MHOT'OTPaHHUKAX

52

Brruucnenue 2neMeHTOB MHOTOTPaHHHUKOB:
pEOpa, MuaroHa u, yribl




[Tnomaae 60KOBOI MOBEPXHOCTH U TIOJTHOM
MMOBEPXHOCTHU MPSMOK TTPU3MBI, TUIOIIA/Ib

53 . . 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTHU MPSIMOU MPU3MBI
[Tnomaae GOKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIBLHONU MTUPAMUJIBI, 1
TeopeMa O IJIoaau OOKOBOM MOBEPXHOCTH
yCeUEHHOM MUPaMHUIbI
55 KonTponbnas pabora o teme
"MHororpaHHUKH" !
56 [Tonsatue 06 00bEME 1
57 O0BEM upamMuIbl 1
58 O0BEM mupamMuIbI 1
59 O0BEM upamMuIbl 1
60 O0BEM TUpaMUIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas pabora mo reme "OObEMBI |
MHOTOI'PaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CUCTEMaTH3aIUs
65 3HaHui. Iloctpoenue ceyenuii B 1
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATH3AIIHS
3HaHUH. BeIUuCIeHNE PACCTOSTHUM: MEXIY
66 JBYMsI TOUKaMH, OT TOUKHU 10 IPSAMOM, OT 1

TOYKH IO0 IMIIOCKOCTH, MCXKIY
CKpCIIMBAOIIUMUCA ITPAMBIMHUA




67

HroroBas koHTpoJbHAs paboTa

68

[ToBTOpenue, 06001IeHNE CUCTEMATH3AIHS
3HaHUU. BeraucieHue yrioB: MexIy
CKPEILMBAIOIIUMUCS MPSMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEX]1y INIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IMpakTHyeckue
padoThI

JlaTa
U3yYeHUS

JIeKTPOHHbIE
undposBbie
o0pa3oBaTejibHbIE

pecypcsbl

Cdepa u map: ueHTp, paguyc, 1uaMeTp;
TUTONIA/Tb TTIOBEPXHOCTH CHEPhI

B3anmnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNlbHasi INIOCKOCTh K
cdepe; mwromanb chepsl

N3o0pakenue cdepsl, mapa Ha
miockocTt. CedeHus mapa

Hunuuapudeckast MOBEpXHOCTD,
o0pa3yronye HWIHHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHAPUIECKON
MOBEPXHOCTHU

Hunusap: ocHOBaHMs 1 OOKOBast
MMOBEPXHOCTh, 00pa3yrolas u och;
IUIOIA b OOKOBOH U IMOJTHOH
MOBEPXHOCTHU

N3o0paxenue muiMHIpa Ha TIOCKOCTH.
PazBépTka nmnmnaapa. CedeHus

MUATUHAPA (TTIOCKOCTHIO, TApATIIETbHOM
VT TICPITCH UK YJIIPHOU OCH IMITHH/IPA)

Konnueckas moBepXHOCTb, 00pa3yroIme
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BEpIIMHA KOHHYECKOH MOBEPXHOCTH




Konyc: ocHOBaHUE U BepIIHA,
o0pa3yroniasi ¥ OCh; IIIOMAAh OOKOBOH U
MIOJTHOM TTOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

10

N3o6paskenne KOHyca Ha MIOCKOCTH.
Pa3BépTra konyca. CedyeHus: KoHyca
(TJIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, ¥ TUIOCKOCTBIO, MPOXOISIICH
yepes3 BEepILUHY)

11

Kom6unanus ten BpaieHus u
MHOTI'OI'PpaHHUKOB. MHOFOFpaHHI/IK,
OTIMCaHHBIN 0KO0JI0 cepsl; chepa,
BIIMCAHHAsi B MHOI'OTPAHHUK WITH B TEJIO
BpAILICHUS

12

CrapToBas KOHTPOAbHaA paboTa no Teme:
Tena BpauLeHua

13

[Toustie 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

14

O0BEM mIMHIpa, KOHyCa

15

O06BEéM mapa 1 iomaab chepsl

16

[TonoGOHbIE Tea B IPOCTPAHCTBE.
CoOTHOIICHUST MEKAY TIIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEJ

17

KonTponbnas pabora no remam "Tena
BpaieHus" u "OO0beMbl Ten"

18

BexTop Ha MJI0CKOCTH ¥ B MPOCTPAHCTBE




19

CrokeHne U BEIYUTaHHE BEKTOPOB

20

YMHOKEHUE BEKTOPA HA YHCIIO

21

Pasnosxenue BekTopa 1o Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuio
napaiesienumnena

22

Pemmenue 3aay, CBSI3aHHBIX C
MIPUMEHEHUEM TTPaBUII ACHCTBUI €
BEKTOPAMHU

23

[TpsMoyronbHas cuctTeMa KOOpHHAT B
npoctpaHcTse. KoopauHaTe! BEKTOpAa.
[Tpocreiinume 3agaun B KOOpAMHATAX

24

VYroa mexny Bekropamu. CkaasipHoe
MPOU3BEIEHUE BEKTOPOB

25

Brruucnenue yrioBs Mexay NpssMbIMA U
IUIOCKOCTSIMHU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
PELICHUU T€OMETPUYECKUX 3a1a4

27

KonrtponbHas pabota o treme "BekTopbl
¥ KOOPAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenue, 0600IICHUE U
cucreMaTtn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAaHAMETPHUH

29

[ToBTOpeHme, 0600ITICHUE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUITAHUMETPHUH

30

[ToBTOpenue, 0600IICHUE 1




cUCcTeMaTH3alus 3HaH!UH. 3a1aun
MJIAHUMETPUU U METO/IbI UX PELICHUS

[ToBTOpeHME, 0000ITICHUE U

31 cUcTeMaTu3anys 3HaHui. 3agauu 1
IUTAHUMETPUH U METOJIbI UX PEILICHUS
[ToBTOpenue, 0600mEeHNE U
cucremaru3anus 3HaHui. OCHOBHBIE

32 burypsl, GpakThl, TEOPEMBI Kypca 1
CTEPEOMETPUU

33 WroroBas KoHTpOJIBHAS PabOTa 1

4 [ToBTOpEHHE, 0606H16Hlil'e u 1
CUCTEMAaTH3AIVsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU

HUHTEPHET






