


[TOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeaHEro 00Iero oopa3oBaHus,
C YUY4eTOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUW, NPEABIBIAEMBIX K
MaTeMaTUYeCKOMy OO0pa30BaHUIO, M TPAJAMIHMN POCCUICKOTO 0O0pa3zoBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETECHIUSIMU,
COCTaBIISIIOIIMMU OCHOBY JUIsI CaMOPa3BUTUS U HENPEPHIBHOIO 0OOpa3oBaHUs,
IETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TO3HABATEJIHLHOTO Pa3BUTHUS
JUYHOCTH O0YyYarOmMnXCs.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HANPABIECHUU JIMYHOCTHOIO
pasButusa oOyuaromuxcs, (opMUPOBaHUSA (YHKIUMOHAJIBHOW MaTeMaTUYeCKOi
I'PaMOTHOCTH, U3YUEHUs IPYTUX Y4eOHbIX AUCUMILIMH. Pa3Butue y oOyuarommxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKIECHUU TE€OMETPUYECKHX
aOCTpaKiMii, COOTHOIIEHUH PEATbHOTO W HJICAJBHOT0, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M IIPOLECCOB pPEAIbHOIO MHpPa, MECTE
rE€OMETPUHU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJAEIIMPOBAHUS B HAYYHOM
NO3HaHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yUYalllMXCs, a TaKXKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllIUIeHUE, (opMupyeMoe MNpU HU3YYEHUH OOydaronIuMucs
MOHATUHUHBIX OCHOB T€OMETPUU U TTOCTPOCHUH IIENOYKH JIOTHUECKUX YTBEPKACHUM
B XOJI¢ PEIIEHUS T'e€OMETPUYECKUX 3aJady, YMEHHUE BBIJIBUTaThb W ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PEIIEHUU 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHrue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH dYesnoBeka. OpUeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUalbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JEHCTBUTENBbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMH



oOpazamMu 00bEOUHSET pa3Hble BHUIBI y4eOHOW UM TPYIOBOW JAESITEIHHOCTH,
SBJIETCSI OJAHUM U3 MPO(PECCHOHAIBHO BaXXHBIX KAayeCTB, MOATOMY aKTyallbHa
3alaya (popMUpOBaHUS y OOYYalOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOTOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Ilens ocBoenms mporpaMmmbl ydeOHOTO Kypca «l'eomerpus» Ha 6a3zoBoM
ypoBHE OOyueHusi — 00meo0pa3oBaTebHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcst  4yepe3  oOecrneyeHWe  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUSI CHCTEMATHUYECKMX TEeOMETPUYECKUX 3HAHUW U JICUCTBH,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOAOHKEHUST 00pa30BaHuUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIH30BaHUEM T€OMETPHUH.

[Iporpamma 1O TeoMeTpuu Ha 0a30BOM YPOBHE TMpeaHA3HAUCHA IS
OOyYaroIIMXCs CPEeIHEH MTKOJBI, HE MCIBITHIBABIINX 3HAYUTEIILHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopazoBanus. Takum oOpazom, oOydarommuecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
Co crmenupuKod TEOMETPUHU M HEOOXOAWMBIC IS XU3HH B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTH M3YYHTh T€OMETPHIO OoJiee
riIyOOKO, €Cii B JalbHEUIEM BO3HUKHET HEO0OXOJAMMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHrne 1eTu OCBOCHMSI TMPOrpaMMbl  OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3a7ad. [IpHOpPUTETHBIMH 3aJadyaMd  OCBOEHHUS Kypca
«I"eometpun» Ha 6a30BOM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmMupoBaHMEe TpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOMH

KyJbTYPBI U OCO3HAHKE €¢ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONMIUX OTKCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSMU O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECJOXKHBIE JOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPCOMETPUYCCKUX 3adad W 3ajad C
MPAKTUYECKUM COJEPKaHUEM;



e pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKHUX COCOOHOCTEM
oOy4Jaronuxcsi, MO3HaBaTEJIbHOM  AKTUBHOCTH, MCCIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIIICHNUS,

e (opmupoBanue (GyHKIMOHATIBHOM IPaMOTHOCTH, peeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh TMPOSBICHUS TIE€OMETPUUECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B PpEATbHBIX KU3ZHEHHBIX
CUTyallsIX M TIPU HM3YyYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEeH, (QopMylupoBaTh HX Ha S3bIKe
Tr€OMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJIEIHU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUI ammapar i PElIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD MOJTYUYCHHBIC PE3YJIbTATHI.

OTauyuTenbHON OCOOCHHOCTHIO MPOTPaMMBbl SBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HayaJle €ro H3y4yeHus 3ajad, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U OTPE/ICICHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NTPEIMETA.

[IpeanouTenue oTAACTCS HATSAIHO-KOHCTPYKTUBHOMY METOJIy O0y4YeHHUS, TO
€CTh TEOPETUYECKUE 3HAHUSI MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKOM JIESITEIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yUYallluXcsi B Kypce CTEpPEeOMETPUU TNPOBOAUTCS 3a CUET PEIICHUs 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3nanue oOpa3a MPOBOJIUTCA C OMOPOW Ha
HaTJISIHOCTh, a OIEpUpPOBaHUE O00pa3oM — B YCJIOBHUSIX OTBJICUYCHHUS OT
HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE conmepkaTelbHble TUHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble 1 IIOCKOCTH B TPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMECHUI
pacrpenensieTcs He TOJbKO M0 COAEP)KATENbHBIM JIMHUSIM, HO W 1O Trojam
oOy4YeHHs Ha YPOBHE CpEHEro 0011ero 0opa3oBaHusl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil MporpaMMmbl, paclpeieeHHBIM 0 TrojaM OOy4eHus,
CTPYKTYpUPOBAaHO TakKUM 0O0pa3oM, 4YTOOBI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYILECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJTIO/IEHNEM TIPUHIIAIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYyYarOIIMXCS, pacliupss U
yrayOnsis ee, o0pasyst IpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha nu3zyuyenue reomerpun otBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  TIOHATUSI ~ cTepeoMeTpuu. Touka, mOpsiMasi, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnoyiokeHrne TMpsAMBIX B MPOCTPAHCTBE: IEpPECEKarolIHecs,
napajulelibHble M CKpeluBaromuecs mnpsmele. l[lapamienbHOCTh NOpSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPAUICIIBHBIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MapaJIEIbHOCTh MPSAMON M TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsSMbIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEN: IapajijieIbHbIC IJIOCKOCTH; CBOWCTBA
napajiebHbIX TUIockocTei. [IpocTeitmme mnpocTpaHcTBeHHbIE (QUTYpBHI  Ha
MJIOCKOCTH: T€TpadIp, KyO, Mapasieenumnei; IOCTPOCHUE CEUEHUH.

[lepieHIUKYISAPHOCTD NPSIMOU U IJIOCKOCTH: NEPIIEHAUKYJIAPHBIE TIPSMbIE B
MPOCTPAHCTBE, IMPSAMBIE MapaUICIbHBIE W TEPIECHAUKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHNECHIUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJI MEXKAY MNPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yrojl, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JO MJIOCKOCTH, PACCTOSIHUE
OT MmOpsMOM 10  IJIOCKOCTH,  TpoeKkuuss  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
mrockocTe. Teopema o TpeX MepreHIuKyIsIpax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBHIMYKJIBIC
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BepTKa MHOrOrpaHHuka. [Ipusma: n-yrosbHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIPsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapautenenunen, MPSMOYTOJIbHBIN
napajyiesienune; U ero cpoiicTBa. llupammupaa: N-yrosibHas nupamuaa, TpaHU U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U TOJIHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yCeUYCHHAasl mnupamMuga. OIJIEMEHTbl TMpu3Mbl U nupamuasl. [IpaBuiibHBIC
MHOTOTPaHHHUKH: TOHSATHE MPABUIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBUIbHAS TNHPAMUJA; TpaBWIbHAS TPEYTroJibHasg NUpPaAMHUIA W TPABUILHBIN
terpa’ap; KkyO. IlpencraBieHue O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHUAAX, NapajuieNeuIenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Borunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: peOpa, AWaroHaji, YIJibl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABWILHONW MHPAMUIBI,
TeopemMa O IUIOMAAN yceueHHOW mmpamuibl. [lorstue 00 o6beme. OOBEM
UPaMUIbI, TTPU3MEI.

[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMu MOTOOHBIX TEJI.

11 KUIIACC

Tesia Bpalmenust

nnmmeapryeckas IIOBEPXHOCTB, oOpazyroiue HUJIMHAPUIECKON
MOBEPXHOCTH, OCh IIWIMHIPUYICCKON TMOBEpXHOCTH. [[unwHAp: OCHOBaHWS U
OOKOBas TOBEPXHOCTh, OOpa3ylolias MU OCb, IUIONaAhL OOKOBOW M TIOJHOMU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHocTU. KoHyC: OcCHOBaHMe U BepIlIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUCHHBIM KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Chepa u map: HeHTp, paaudyc, AUaMeTp; IUIOMIAIb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U MIOCKOCTH;, KacaTeslbHas MIOCKOCTh K cdepe;
101 ChEpPHI.

N3o0paxkenue Ten BpalleHus: Ha MIOCKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KoMmOuHanuun Tem BpamieHus ¥W  MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpaIllCHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00beMe
MPSMOYTOJILHOTO Tapajuiesienurnena u ciaeactBuss u3 Hee. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa U II0Iaab chephl.

[Tono6nusie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOHMIAISIMU
MMOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEII.

Ceuenuss mwinHApa (MapajuiebHO W MEPHEHAMKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieibHO€ OCHOBAaHHIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CEUCHUS
mapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu 1 B mpocTpancTBe. CI0KEHNE W BRIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCiI0. PasnokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuUil JeHUCTBUM C BekTopamu. IIpsMoyronbHasi cucrema



koopauHaT B mnpoctpaHcTBe. Koopawnatel Bekrtopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHUSI IMPOrpaMMbl y4yeOHOTO TMpeaMera
«MareMaTnka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUaIOIIEroCcs] KaK aKTUBHOTO
M OTBETCTBEHHOI'O WJIE€Ha POCCHUHCKOro OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUA,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI W TP.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON IpaKJaHCKOW UACHTUYHOCTH, YBAKEHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUN B JPYTrUX HayKaX, TEXHOJIOTHAX, chepax
SKOHOMHMKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO  TOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEITEIbHOCTBIO
Y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYECKOe BOCTIMTAHUE:

3CTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOUAs 3CTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/bIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM ILIEHHOCTU TPYAOJIOOHUS; MHTEPECOM K
paznuuHbiM  cepam  Mpo(eccCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyaymieil mpodeccur H peaar30BbIBATb COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUIO U
caMOO0pa30BaHUI0 HAa MPOTSHDKEHUM BCEH JKU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MTPAKTHYCCKUX 3a7[a4 MaTEMaTHUECKOW HAPaBICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO 3KOJOTHYECKOW KYJIbTYPbI, TOHUMAHHEM BIIUSHUS
COITUAJIEHO-IKOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOJIHON M COIUATBLHON
Cpedpl, OCO3HaHHWEM TJIOOATBHOTO XapakTepa JKOJOTHUYECKUX MPOoOIIeM;
OpUCHTAIMCH Ha MPUMCHCHHE MATEMAaTHUYSCKUX 3HAHHWW I PEUICHHS 3ajJad B
00JIACTH  OKpY’XKAaIOIIeH Cpeibl, IUIAHUPOBAHHUS TOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO TMO3HAHHUSI:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HaykKH MW  OOIICCTBCHHOW IPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKONH HayKW Kak cQepbl YeIOBEUECKOH MCSITeNbHOCTH, JTalloB €¢
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS I[HMBIJIM3AINUA, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJbTypOW KaK CpEJCTBOM ITO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO H HCCIEIOBATCIBCKYIO ICSTEIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yabTaThl OCBOCHHUSI MPOTPAMMBbI YYEOHOTO TpeaMera
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBLMU
0elicCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcanvmvie  nosnaeamenvuvle — Oelicmeus, — 0Oecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YyUAWUXCcs (0CB80eHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUW,e2o0  Mupd,  NpUMEHeHUue  JI02UYeCcKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

e BBIABISITh U XapaKTEPH30BATh CYIIECTBCHHBIC NTPU3HAKK MATEMATHYECCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHIMU; (HopMymupoBaTh
OTIpEJICICHNs]  TOHSATWUW; YCTaHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMyIHpPOBaTH U  MPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE WU OOIIue;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e Jl€JaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIEHO J0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh crmoco0 pemieHust yuyeOHOW 3agaun (CpaBHHBATH HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboIee TMOAXOMANIMI ¢ Yy4eTOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBare/ibCKue 1eicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUII HMHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUYUE, MpodIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJABI MO pe3ysibTaTaM
MPOBEICHHOTO HAOJIOJIEHUS, HMCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

e BBISBIATH AeHUINTHI MHOOPMALIUM, JAHHBIX, HEOOXOAUMBIX MJis OTBETA
Ha BOIIPOC U JJIsI PEILICHHUS 3a/1a4u;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOpMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

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

e OIICHUBATH HaJICKHOCTh uHbopmauu 1o CaMOCTOSATEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie  KOMMYyHUKamueHble  Oclicmeus,  o0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menue:



BOCIpUHUMATh U (GOPMYyIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BbIpa)aTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOJTY4YECHHBIN pe3yibTar;

B X0JI¢ 00CYKJIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HALICIICHHbIE Ha TIOUCK
pELICHMs; COMOCTaBIATb CBOU CYXIECHHS C CYXACHUSAMH JAPYTHX
YYaCTHHKOB JUaora, OOHapyKMBaTh pa3jIiMuyue W CXOJCTBO IO3HIIHHA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OPEJICTaBISATh  pE3yNbTaThl  pEUIeHMs  3aJaud,  JKCIEPUMEHTA,
UCCIIEJOBaHMsSI,  TPOEKTa;  CAMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaJIbHON pabOThI MpU pEIICHUH yU4eOHBIX 3a/1a4; IPUHUMATD 11EJTh
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pacTipefensaTh BUIbl paboT, TOTOBAPUBATHCS, 0OCYKAATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBHIX opMax paboThl (00CykKIeHUs, 0OMEH MHEHUIA,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMH YJ€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamueHsle Oeticmeus, obecneuugarom

qbopmupoeaﬂue CMbBICII06bIX YCNAHOB0K U IHCUZHEHHBIX HABBLIKOB IUHHOCNIU .

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4H, BBIOUPATh CIOCOO peleHus
C YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIIACMBIX JIEHCTBUNM W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YNIHTATOB,
BJIQJIeTh CHOCOOaMH  CaMOTPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3ynbTara penieHus MaTeMaTHYECKOM 3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3aa4d, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
OOCTOSATENLCTB, TAHHBIX, HAWEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBSICHATH
NPUYUHBI JOCTUKEHUS WM HEOCTHXKCHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KITACC

OmnepupoBaTh NOHATUSAMU: TOUKA, NIPSAMas, IJIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: NAPATIIETLHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pAaCIOIOKEHHE MNPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPaHHBIA yroj, rpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEHHBIA yroyl ABYTpaHHOIO yrja; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (MMHpaMUIa; NpU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccupunupoBaTe ~ MHOTOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceueHHs MHOTOIPDAHHMKOB METOJIOM  CJIEJOB,  BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHHUBY.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIUUYMH MO0 o0pa3uam Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJEHUE T€OMETPUYECKUX BEIMYUH MO oOpa3nam WiH
QIrOpUTMaM, NPHUMEHSSI W3BECTHBIE AHAIUTHUYECKHE METOJIbl IPU PELICHUU
CTAaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXAY
CKPEILMBAIOIIMUMUCSA HPSIMBIMU, MEXIy MNPAMOM M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucnars 0o0bEMBI U IUJIONIAIM MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJl; BBIUMCIATH COOTHOIICHHUS MEXKIY
IIOLIAASIMU TTOBEPXHOCTEHN, 00BbEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTeXax U
pUCYHKaX.

[IpumensaTy TeoMeTpuueckue (akThl JUisl PEIICHUs CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO AroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMmensaTh mpocTEeWIIMe NTPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTs NpUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B NPHUPOAEC U
YKU3HH, PACIIO3HABATH [IPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTy4YEHHbIE 3HAHWA HA MPAKTHKE: aHAIM3HPOBATh peabHbIC
CUTyallUM W TPUMEHSATh HM3YYCHHbIE MOHATHS B TMPOLECCE MOHUCKA PEIIEHUs
MaTeMaTHYeCcKd C(HOPMYIMPOBAaHHONW MpPOOJIEMBbI, MOJEIUPOBAaTh peasbHbIE
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TeOpeM, amnmnapara ajareopbl; pemarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEITUYHH.

11 KJIACC

OnepupoBaTh TOHATHAMU: MHJIMHIPHYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IMJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJTYYEHUS TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3aMHOE pacrosiokeHue chepsl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CErMEHTa; IIIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnsate  00BEMBI M IUIONIAJM  TOBEPXHOCTEH TN  BpallcHUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BNHCAaHHBIA B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAs B MHOTOTPAHHUK WU TEJO
BpAIIICHUS.

BbIaucisTh COOTHOMICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEII.



N300paxaTs u3ydaemble (QUTypbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3BnekaTh, HHTEPHPETUPOBATH UM MpeoOpa3oBbIBaTh HHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImONMHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[IprMeHATH IpaBUIIO MapajuICIEIUIICAA.

OneprpoBaTh NOHATUAMU: IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAaMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE TMPOU3BEAECHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpuMeHATh TeoMeTpuueckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AroB PELIEHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewars mpocreiime reoMeTpUUecKue 3alayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarep 3amauyn Ha OKAa3aTeIbCTBO MATEMAaTHYECKMX OTHOIICHUH U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH [0 00pa3liam WM alropuTMam, IpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IpumeHsaTh  mpoCTEWIIME MPOrpaMMHBIE  CPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaNTH NpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKWA3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh PEaJIbHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTH4ecKd CHOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh peasbHbIC
CUTyalluH Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUHN U TEOpEM, arlrapaTa anreopbl; pearhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC
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11 KJIACC

I10 ITPOIT'PAMME

KoanuyecTBO yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue
Ne (uudposbie)
pa3feiioB U TeM KonTpoabnsie | IlpakTuyeckue
n/n Bcero o0pa3oBarTejibHbIE
NMPOrpamMMbl padoTsbI padoThI
pecypchbl
1 Tena Bpamienus 12
OOBEMEI TEI 5 1
BekTops n
3 KOOP/IUHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHwUE,
4 00001IeHME, 7 1
cHCTeMaTU3aIus
3HAHUU
OBLIEE
KOJIMYECTBO YACOB 34 3 0




ITOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 9acoB

Bce KonTpouabH
ro ble padoThI

IpakTuyec
KHe padoThbl

Jlara
HU3yYeH
ust

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartesib
HbIe pecypchl

OcHoBHbIE
MOHATHUS
CTEPEOMETPUH:
TOYKa, Mpsimas,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuna
M300paKeHUs Ha
PHUCYHKaX:
M300paKeHus
MJIOCKOCTEH,
napaieNbHbIX
MIPSIMBIX
(oTpe3koB),
CEpeIUHBI OTPE3Ka

05.09

IlonsTus:
[IEPECEKAIOIIUECS
IUIOCKOCTH,
[IEPECEKAIOIINECS
npsimMas u
IUIOCKOCTh

08.09

IlonsTns:
[IEPECEKAIOIIUECS
IUIOCKOCTH,
MEePECEKAIOIINECS
npsMasi u
IUIOCKOCTh

12.09

3HAKOMCTBO C
MHOTOTpaHHUKAMHU
, N300pakeHue
MHOTI'OT] paHHI/IKOB
Ha pUCYHKaX, Ha
MIPOCKIIMOHHBIX
gepTekax

15.09

Hayvanbueie

19.09




CBENIeHUs 0 KyOe u
nupamuie, ux
pa3BEePTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

HauanbHbie
CBeJIeHUs 0 KyOe u
Upamuie, ux
pa3BEPTKHU U
mozenu. CeueHust
MHOTOTPaHHUKOB

22.09

Ilousitue 06
AKCHOMAaTHYECKOM
MTOCTPOCHUH
CTEPCOMETPHHU:
AKCHOMBI
CTCPEOMETPHUU H
CHEACTBHS U3 HUX

26.09

Ilousitue 06
AKCHOMAaTHYECKOM
MMOCTPOCHUH
CTEPEOMETPUH:
AKCHOMBI
CTepEOMETPHUU U
CIEICTBUS U3 HUX

29.09

[ToustHe 00
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH U
CIICOCTBUA U3 HUX

03.10

10

IToustue 00
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH U
CJICOCTBUA U3 HUX

06.10

11

B3aumnoe
pacIoyIoKeHue
MPSMBIX B

10.10




IIPOCTPAHCTBE:
IIepeCceKaroIInecs,
IapajuIeJIbHbIE U
CKPELIMBAIOILUECS
IIpsSIMbIE

12

[TapamiensHOCTD
MPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napasiesibHbIe
psiMbIe B
MIPOCTPAHCTBE;
MapajieNbHOCTh
TPEX MPSIMBIX

13.10

13

[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTD
MpsIMOM U
IJIOCKOCTH

17.10

14

Yrasl ¢
COHAINpPaBJICHHBIMHU
CTOpOHAMHU

20.10

15

Yron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

24.10

16

Yron mexnay
MPSIMBIMU B
MIPOCTPAHCTBE

27.10

17

[TapainensHOCTh
IJIOCKOCTEH:
napajuiesIbHbIE
IIJIOCKOCTH

31.10

18

CBoiicTBa
napajuiesIbHbIX
IJIOCKOCTEN

07.11

19

[Ipocreitmme
MIPOCTPAaHCTBEHHBI
e urypsl Ha
TJIOCKOCTH:
TeTpasap, Kyo,

10.11




napaJuICJICIIHIIC

20

[TocTpoenue
CEUYCHUI

14.11

21

Iloctpoenue
CEUEHUN

17.11

22

KoHntponbsnas
pabora 1o Teme
"IIpsimbie u
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTD
MPSIMBIX U
IJI0CKOCTE"

21.11

23

[lepnieniuKymsipHO
CTb IIPSIMOM U
IJIOCKOCTH:
HIEPIIECHIUKYIISIPHBI
€ MpsIMBIE B
IIPOCTPAHCTBE

24.11

24

IIpsimeie
IapajuleIIbHbIE U
NIEPIECHIUKYIISPHBI
€ K IUNIOCKOCTH

27.11

25

IIpsimeie
napajuleIbHbIC U
NIEPIECHIUKYIISPHBI
€ K IIJIOCKOCTH

01.12

26

ITpusHak
NIEPIECHIUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

05.12

27

IIpu3Hak
NIEPIECHIUKYIISIPHO
CTH IIPSIMOU U
IUIOCKOCTH

08.12

28

Teopema o npssmMoit
MEPIIEHIUKYIISIPHO
1 IIJIOCKOCTH

13.12

29

Teopema o mpsiMoi
IEPIEHAUKYIIAPHO
Y ITOCKOCTH

15.12




30

Teopema o npsimoit
HEPIEHIUKYIIPHO
1 IIJIOCKOCTH

19.12

31

[Tepnienaukymnsip u
HaKJIOHHbIE!
paccTostHue OT
TOYKH /10
IJIOCKOCTH,
paccTostHuE OT
NPSAMOM 10
TJIOCKOCTH

22.10

32

[Iepnenaukymnsap u
HAaKJIOHHBIE!
pacCcTosIHUE OT
TOYKH J10
IJIOCKOCTH,
paccTostHuE OT
NpSAMOM 10
IUIOCKOCTH

26.12

33

Ilepnenukynsp n
HaKJIOHHBIE!
paccTosiHuE OT
TOYKH J10
IJIOCKOCTH,
paccTosiHuE OT
psIMOH 10
IJIOCKOCTH

29.12

34

Ilepnenukynsp u
HaKJIOHHBIE!
paccTosiHuE OT
TOYKH 0
IUIOCKOCTH,
paccTosiHuE OT
IIPsIMOH 10
IJIOCKOCTH

16.01

35

Ve B
MPOCTPAHCTBE:
YTOJI MEXKY
IpsIMOM U
IJIOCKOCTBIO

19.01

36

JIByrpaHHbIN yrod,
JIMHEUHBIN Yroil

23.01




JBYTPaHHOI'O yria

37

JIByrpaHHbIN yrod,
JINHENHBIN yron

JBYTPAHHOTO yIiia

26.01

38

IlepneniuKynspHO
CTh INTIOCKOCTEI1:
MIPU3HAK
MEePHEHIUKYIISIPHO
CTH JBYX
IUIOCKOCTEH

30.01

39

[lepnenukynspHO
CTh INIOCKOCTCI1:
MIPU3HAK
MIEPIECHIUKYIISIPHO
CTH JBYX
IUIOCKOCTEH

02.02

40

[eprienAUKYISIPHO
CTh IIJIOCKOCTEH:
MIPU3HAK
MEPIEHAUKYIIAPHO
CTH IBYX
MJIOCKOCTEMN

06.02

41

Teopema o Tpex
MEPIEHAUKYIIAPax

09.02

42

Teopema o Tpex
MEPIEHAUKYIIAPax

13.02

43

Teopema o Tpex
NEPIIEHIUKYIIpax

16.02

44

KoHnTponsnas
pabora 1o Temam
"IlepnennuKyIsipH
OCTb MPSAMBIX U
IUIOCKOCTER" 1
"Vrasl Mexay
MPSIMBIMU U
IUIOCKOCTSIMH "

20.02

45

ITonsiTue
MHOI'OTpaHHUKA,
OCHOBHEIC
DJICMEHTBI
MHOI'OTpaHHUKA,
BBIITYKJIBIE U

27.02




HEBBIYKJIbIE
MHOTOTPaHHUKH;
pa3BepTKa
MHOTOTpaHHUKA

46

[Tpuszma: n-
yToJIbHAS PU3MA;
rpaHu u
OCHOBaHUA
IIPU3MBI; IIpsIMast U
HaAKJIOHHAsI
MIpU3MbI; OOKOBast
Y TIOJTHAs
IIOBEPXHOCTh
MIPU3MBI

01.03

47

[Tapannenenunen,
IIPSAMOYT OJIbHBIN
napasuiesienumne 1 u
€ro CBOMCTBA

05.03

48

[MTupamupga: n-
yroJbHas
MUpaMUIa, TpaHu
¥ OCHOBaAHUE
THPAMUJIBL;
OOKOBas U MOJIHAs
MTOBEPXHOCTH
MTUPAMU/TBL;
MpaBUIbHAS U
yCeUCHHast
nUpamMuIa

12.03

49

[IpaBunbHbIE
MHOTOTPaHHUKH:
MIOHATHE
[IPaBUILHOTO
MHOI'OTPaHHUKA;
IIpaBUJIbHAS
MpU3Ma "
IIpaBUJIbHAA
MApamMHIa;
IIpaBUJIbHAS
TPEYrojabHas
nupamMuzia u
MPaBUJIbHBIN

15.03




TeTpa’ap; Kyo

50

[IpencraBnenue o
MIPaBUIIBHBIX
MHOTOTpPaHHUKAX:
OKTa’/Ip,
JoIeKadip U
HKOCAdIP.

19.03

51

Cummerpus B
MPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJIHLHO
TOYKH, IPSMOH,
TJTIOCKOCTH.
DJIEMEHTHI
CUMMETPHUH B
MUpaMUJIax,
napajuiesenuresa
X, TPaBUJIbHBIX
MHOT'OTpaHHUKaX

22.03

52

Brruncnenue
3JIEMEHTOB
MHOT'OTPaHHUKOB:
peOpa, TuaroHau,
YTJIBI

05.04

53

[Tnomaas 6oxoBOM
IOBEPXHOCTH U
MOJTHOM
IIOBEPXHOCTH
MIPSIMOM MTPU3MBI,
IJTOIIA/TH
OCHOBaHHI,
TeopemMa o
OoKOBOM
MMOBEPXHOCTH
IIPSIMOM TIPU3MBI

09.04

54

ITomanes O0KOBOI
MTOBEPXHOCTH U
MTOBEPXHOCTH
[IPaBUJIBHON
MUPAMUJIBI,
Teopema o
IIOIaau OOKOBOM

12.04




MMOBEPXHOCTU
YCEUCHHOM
MAPaMHUIbI

55

KonrtponbHas
pabota mo Teme
"MHororpaHHuKku"

16.04

56

ITonsarue 00
00BEME

19.04

57

O0BEM mupamMuIbI

23.04

58

O0BEM nEpaMuIbI

26.04

59

O0BEM mupamMuIbI

30.04

60

O0BeM mupamMuIbI

03.05

61

O6beM pU3MBbI

07.05

62

O6beM pU3MBbI

10.05

63

O0BEM PU3MEI

e

14.05

64

KonrtponbHas
pabora 1o Teme
"O0BEMBI
MHOTOI'pPaHHUKOB"

17.05

65

[ToBTOpEHwUE,
00001IeHNEe
CUCTeMaTHU3aIHs
3HAHUMU.
[TocTpoenue
CEYEHUI B
MHOTOTpaHHUKE

21.05

66

[ToBTOpenue,
o0o0rIeHne
cucTeMaTu3anus
3HAHUMU.
Boruucnenue
pacCTOSHUI:
MEXY TBYyMsI
TOYKAMH, OT TOUKH
110 TIPSAMOM, OT
TOYKH J10
TJTOCKOCTH, MEXKY
CKpELIMBAIOIIUMU
sl IPSIMBIMU

23.05

OBLLEE
KOJIMYECTBO

66




YACOB 10
I[TIPOT'PAMME




11 KJIACC

Tema ypoka

KoaudecTBO 4acon

Bce
ro

KounTpoanb
HbIe
padoThI

IpakTHyec
KHe
padoThI

Jlara
U3y4eH
ust

JIeKTPOHHBI
e uupposbIe

o0pa3oBartesb
HbIE pecypchl

Cdepa u map:
LEHTP, PAANYC,
JIaMeTp;
TUTOIIA/Th
TIOBEPXHOCTH
cdepsl

B3aumnoe
pacrosoxeHue
cdepsl ©
TUIOCKOCTH;
KacareJbHasl
IUIOCKOCTB K
chepe;
TUTOIIA Th
chepsl

N300paxenue
cdepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

Hwmsapuyeck
as
MTOBEPXHOCTb,
oOpa3yrorue
UMIMHIPUYECK
on
MTOBEPXHOCTH,
0oCh
[UTAHIPUYECK
ot
MIOBEPXHOCTH

Hunmusp:
OCHOBaHUS U
OokoBas
MOBEPXHOCTH,
oOpa3yromas u
OCb; TUTOIIAIb




OOKOBOU 1
HOJIHOM
MIOBEPXHOCTHU

N3obpaxenne
IWIMHApA HA
TJIOCKOCTH.
Pa3zsepTia
WTHHIIPA.
Ceuenust
THH]IPA
(MI0CKOCTHIO,
napajuieIbHON
Wi
NepIeHINKYIIS
pHOM ocu
HUIHH]IPA)

Konnaeckas
MTOBEPXHOCTb,
oOpazyrolue
KOHUYECKOM
MOBEPXHOCTH,
OCh ¥ BepIIHA
KOHHYECKOM
MOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpILIMHA,
oOpasyrommas u
OCh; TUIOIIAh
OOKOBOM U
MIOJIHOU
MTOBEPXHOCTH

YceueHHruIi
KOHYC:
oOpa3yromiue u
BEICOTA;
OCHOBAHUS U
OoxoBast
MOBEPXHOCTh

10

N3obpaxenue
KOHYycCa Ha
TUIOCKOCTH.
Pa3zBeéprka




KOHYCa.
Ceuenust
KOHYyCa
(MI0CKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MIPOXOAIICH
yepes
BEPIIIHHY)

11

KomOunamnus
TEJ BPALICHUS
u
MHOT'OI'PaHHHUK
OB

12

MHororpaHHuk
, OITMCAHHBIN
0K0JI0 chephr;
chepa,
BIIMCAHHAs B
MHOTOTPaHHUK
WJIH B TEJIO
BpaIICHHS

13

ITousrTre 06
o0BeMe.
OcHOBHEIE
CBOMCTBA
00BEMOB Tel

14

O0beM
UUJIMHIpA,
KOHYCa

15

O6beM mapa u
TUIOIIA b
cdepbl

16

ITomoOHBIE
Tena B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXIY

ILJIOIA MU
ITOBEPXHOCTEH,
00BEMaMH




IMOAOOHBIX TeJl

17

Konrponpnas
pabora 1o
teMmaMm "Tena
BpaleHus" u
"O0bembI Ten"

18

BekTop Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

19

Cnoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXEeHUE
BEKTOpa Ha
qUCIIO

21

Paznoxenue
BEKTOpa 10
TpEM
HEKOMILIaHAPH
BIM BEKTOpaM.
[Ipasuio
napajuIeIenuIl
ena

22

Pemenue
3a/]a4,
CBSI3aHHBIX C
IIPUMEHEHUEM
MpaBUII
JIEUCTBHH C
BEKTOpaMHU

23

IIpsimoyromnbHa
s CHCTEMA
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpA.
[Ipocreiimme
3a/1a4M B
KOOpAUHATax

24

Yron mexnay
BEKTOPAMH.
CkansipHoe




IIPOU3BCACHNC
BEKTOPOB

25

Brerancienne
YIJIOB MEXIY
NPSMBIMHA 1

IUIOCKOCTSIMH

26

Koopaunartno-
BEKTOPHBIN
METOJI IpH
peleHun
reOMETPUYIECK
uX 3a/1a4

27

Konrponpnas
pabora o
TeMe
"BekTopsbl 1
KOOPJMHATHI B
npocTpancTae”

28

IToBTOpEHUE,
00001IeHNE 1
cUcCTeMaTHh3aIu
sl 3HaHHM.
OcHoBHbIE
burypsi,
baxThl,
TEOPEMBI Kypca
TUTAHUMETPUHI

29

IToBTOpEHuME,
000011eHNE U
cucTemMaTHh3aiu
sl 3HAHUM.
OCHOBHbIE
burypsi,
(baxThl,
TEOpEMBI Kypca
TUTAHUMETPUH

30

IToBTOpEHwMeE,
000011IEHE N
CHCTeMaTH3allx
s1 BHAHUU.
3amaun
TUTAHUMETPUH




Y METO/JIbI KX
peleHus

IToBTOpEHUE,
0000111eHE U
CHCTEMATH3ALN
31 s SHAHUH.
3agaun
TUTAHUMETPUH
1 METOJBI X

peleHus

IToBTOpEHwue,
0000111EHE U
crucTeMaTHU3aIu
sI 3HAHUH.

32 OCHOBHEIC
burypsi,
(bakThI,
TEOpEMBI Kypca
CTEPEOMETPUH

Hrorosas
33 KOHTPOJIbHAS
pabota

IToBTOpEHME,

34 00001IeHne U
CHCTEMATH3aIHA

1 SHAHUU

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




