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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs Uit oOyuwarommxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe PenepasbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA CPETHETO
o01ero oopa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUI, MPEIBIBISEMBIX K MATEMAaTHYECKOMY
00pa3oBaHUIO, M TPaIUIUN poccuiickoro odpa3zoBaHus. Peanmsanms mporpamMMbl oOecrieunBaeT OBIIA/JICHHE
KJIFOYEBBIMH KOMIETECHIUSMH, COCTABIISIIOIIMMHU OCHOBY JJISl CAMOPA3BUTHUSI U HEMPEPHIBHOTO 00pa30BaHUs,
IIEJIOCTHOCTB OOLIEKYJIBTYPHOT'O, INYHOCTHOTO U II03HABATEJILHOTO Pa3BUTUS IMYHOCTH O0YJAOIIUXCA.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUHM Ha YpPOBHE CpeIHEro oO0Imero obpa3zoBaHusi 00yCIOBIICHA
MPAKTUYECKOH 3HAYUMOCTBIO METANPEJAMETHBIX W MPEAMETHBIX Pe3yJbTaTOB OOyYeHUS TCOMETPHUH B
HANpPaBIEHUU JTUYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopMupoBaHus (HyHKIIMOHATBLHOM MaTeMaTHUYECKOU
IPaMOTHOCTH, W3y4YEHHUS JPYrUX Y4eOHBIX JUCHUIUIMH. PaszButue y 0Oydalomuxcsi NpaBUIbHBIX
MPEJICTABICHUA O CYIIHOCTH M TPOMCXOXKICHUU TCOMETPHUYECKUX aO0CTPaKIUi, COOTHOIICHUH PEaTbHOrO H
U/ICATBHOTO, XapaKTepe OTPAKECHUS MaTEMAaTUIECKON HAYKOH SBJICHUN U MPOLECCOB PEabHOTO MHpA, MECTE
TEOMETPHUH B CUCTEME HAYK U POJHM MAaTEMaTHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE
CrocoOCcTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCSA, a TaKXKE KadyeCTB MBIIUICHHUS,
HEOOXOIMMBIX JUIS QAN Tallid B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OAHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPETHETO O0IIEro oOpa3oBaHMs, TakK
Kak o0OecreynBaeT BO3MOXKHOCTh M3YyU€HHUS KaK TUCIUIUIMH €CTeCTBEHHO-HAy4YHOU HAMpaBlIEHHOCTH, TaK U
T'YMaHUTapHOM.

Jlornueckoe MplIIUIeHHE, GOPMHUpPYEMOE TIPH U3YYCHUH OOYYarONMMHUCA TIOHSITHHHBIX OCHOB
TEOMETPHH ¥ TOCTPOCHUHU IICTIOYKHU JIOTHYCCKHX YTBEPXKIACHHA B XOJI€ PEIICHUS TeOMETPUYECCKUX 3aiad,
YMEHHE BBIIBUTAaTh M OMNPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO HCIHONB3YIOTCS TPU PpEHICHHH 3a]ad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHHe OpUEHTHPOBATHCS B TIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCeX 001acTsIX
NesITeTbHOCTH YenoBeka. OpHeHTaIHs YeloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE yCIOBUE €ro
COLIMATBHOTO OBITHS, (hOpMa OTPaXKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIENIHOTO MO3HAHUS M aKTUBHOTO
npeoOpazoBaHus JEeHCTBUTENBHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pazaMu OOBEIUHSET pa3HbIe
BUJIbI YICOHOU U TPYAOBOH JESITEILHOCTH, SBISCTCS OJHUM H3 TPOPECCHOHATBHO BAXKHBIX KA4ECTB, TO3TOMY
aKTyasbHa 3a7ada (OPMUPOBAHUS y OOYYAIOIINXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAKTHUYECKON AEATeIHbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Ilens ocBoeHust mporpamMMbl ydeOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE OOyYECHHS —
0011e00pa3oBaTeIbHOE U OOMICKYJbTYPHOE pa3BUTHE OOYyYalOmUXCs dYepe3 obecreueHrne BO3MOKHOCTH
MPUOOPETEHUSI U HCIOJIb30BaHUS CHCTEMATHYECKHX T€OMETPUYECKHX 3HAHWWA M JEeUCTBUH, CHEIU(PUIHBIX
TE€OMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOJOKEHHsSI 00pa30BaHUs IO CIENHATBLHOCTSAM, HE CBSI3aHHBIM C
MIPHUKJIATHBIM HUCITOJIb30BAHUEM T€OMETPHH.

[Tporpamma mo reomMeTpun Ha 6a30BOM YpOBHE TIpeIHa3HAUCHA TSI 00yJarOIIUXCs CPETHEH MIKOITBI, HE
UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO 00IIero obpa3zoBanus. Takum oOpa3om,
oOydaroruecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOHWTH OOIIUME MAaTeMaTHYEeCKHE yMEHWs, CBS3aHHBIE CO
cnenuduKoil reoMeTpur U HeoOXOIUMBIE Ui KHU3HU B COBpeMEHHOM oOmiecTBe. Kpome 3T0oro, oHM MMEIOT
BO3MOXXHOCTh H3YUHUTh TE€OMETpHI0 Oojiee TiyOOKO, €clii B JajbHEHIIeM BO3HHKHET HEOOXOIMMOCTH B
TEOMETPHUYECKUX 3HAHUSAX B MPOPECCHOHAITBHON IeATETHHOCTH.

JlocTrkeHre e OCBOCHHS MPOrpaMMbl 00ECIEYMBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3ajad.
[IpuopuTeTHBIMU 33/1a4aMU OCBOCHHS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIFOTCS:



e (QopmupoBaHUE TPEICTABICHHUS O TEOMETPUM KaK YacTH MHUPOBOW KYyIbTYphl M OCO3HaHUE e&
B3aMMOCBSI3HM C OKPYKAIOIIHM MUPOM;

e (QopmupoBaHUE TPEACTABICHUS O MHOTOTPAHHMKAX M TeNaX BpalIeHUs KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJEISIX, MO3BOJISIONIMX OMUCHIBATh M M3y4aTh pa3HbIC SBJICHUS OKPY)KAKOIIETO
MUDA;

e (opMupoBaHHE YMECHHS PACIIO3HABATh HA YEPTEXkKAX, MOJCISAX U B PEaIbHOM MHPE MHOTOTPAaHHHUKH
U Tella BpaICHUS;

e OBJIQJICHWE METOJaMH pEIICHUs 3a/Ja4 Ha TOCTPOCHHUS Ha HM300paKCHHUSAX IMPOCTPAHCTBEHHBIX
duryp;

e (opMuUpOBaHHE YMEHHUs OIEPHUPOBATH OCHOBHBIMH TIOHSATHSIMH O MHOTOTPaHHHMKAax W TeJax
BpalCHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

¢ OBJAACHUC AJITOPUTMAMH PCHICHUSA OCHOBHBIX THUIIOB 3alady; (bOpMI/IpOBaHI/Ie YMCHHA ITPOBOIUTDH
HECIIOKHBIE JIOKA3aTeNbHbIC PAaCCYKIEHHS B XOJ€ PEHICHUS CTEPEOMETPHUYECKHX 3a/ad M 3a/1a4 C
NPaKTUYCCKUM COJICPKAHUEM;

® pa3BUTHC WHTEIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYyYaronuxcs, ITO3HABATEIHHON
AKTUBHOCTH, UCCIICIOBATCILCKUX YMEHUI, KpUTHYHOCTH MBIIUICHUS;

e (QopmupoBanue QyHKIMOHAILHON IPAMOTHOCTH, PEIIEBAHTHOW T'€OMETPHH: YMEHHE PaCIO3HABATH
NPOSIBJIICHUSI TEOMETPHUECKUX IMOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KHU3HCHHBIX
CUTyallUsIX M TpPH HU3yYCHHH JPYruX Yy4YeOHBIX TNPEIAMETOB, MPOSBICHUS 3aBUCHMOCTECH WU
3aKOHOMEPHOCTEH, POPMYITHPOBATH UX HA S3BIKE TEOMETPUU U CO3/1aBaTh FT€OMETPHUYCCKHE MOJICIH,
IIPUMEHATh OCBOCHHBI TE€OMETPUYECKUM ammapar Uil peleHus IPaKTUKO-OPUEHTHPOBAHHBIX
3aj1a4, MHTEPIPETUPOBATh U OLICHUBATh MOJYYCHHBIC PE3YIIbTATHI.

OTnUYuTENBbHON 0COOEHHOCTBIO MPOTPAMMEI SIBIISIETCS BKIIFOUEHUE B KypC CTEPEOMETPUU B HAUYaJe €ro
U3YYEHHUs 3a/ay, pelIaeMblX Ha YPOBHE MHTYUTHUBHOIO TIO3HAHMSA, U ONpPEIENEHHBIM 0Opa3oM
OpraHru30BaHHasA pa60Ta Hag4 HUMH, YTO CHOCO6CTBYIOT PA3BUTHUIO JIOTUYCCKOI'0O M IMPOCTPAHCTBEHHOI'O
MBIIUICHHSI, CTUMYJIHPYET MPOTEKaHWe MHTYHUTHBHBIX MPOILIECCOB, MOTHBUPYET K JallbHEHIIEMY H3YyUEHHUIO
npeaMeTa.

[Ipenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHUBHOMY METOJy OOYYEHHs, TO €CThb TEOPETHUECKHE
3HaHUg HMEIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpeHMeTHO-HpaKTquCKOﬁ ACATCIIBHOCTH. Pa3Butue
MPOCTPAHCTBEHHBIX MPEICTABICHUN Y yUaluXcs B Kypce CTEpEOMETPUU MTPOBOAUTCS 32 CUET pPelIeHuUs 3a/1au
Ha CO3/IaHM€ TPOCTPAHCTBEHHBIX O0pa30B M 33/Jay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3zaMu.
Co3nanne oOpa3a TMPOBOAWUTCS C OMOPOW HA HAIJSIIHOCTh, a ONEPUpOBaHHE 00pa3oM — B YCIOBHSX
OTBJICHCHUSA OT HArJIAAHOCTU, MBICJICHHOTO UI3BMCHCHHA €T0 UCXOAHOTO COACPIKAHUSA.

OcHoBHBIE conepkarenbHble JUHHH Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOTpaHHUKHY,
«[IpsiMble ¥ TIJIOCKOCTH B MPOCTpaHCTBe», «Tena BparieHus», «BeKTOpbl U KOOPAWHATHI B MIPOCTPAHCTBEY.
q)OpMI/IpOBaHI/Ie JIOTUYCCKUX YMeHI/Iﬁ pacnpeacisi€TCd HE TOJBKO IO COACPKATCIIBHBIM JIMHUAM, HO U 110
rojiamMm o0y4eHus Ha YpOBHE CPEHETO 001Iero 00pa3oBaHus.

Cogepxanre 0O0pa3oBaHMS, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOCHHUS pabodyeid
MPOrpaMMBbI, paclpene’EHHbIM M0 rojlaM O0y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pazoM, YTOOBI OBIAJCHHE
TCOMETPUICCKUMHU TIOHATUAMHU HW HABBIKAMH OCYIICCTBIIAIOCH IIOCICAOBATCIIBHO MW IIOCTYyHNATCIIBHO, C
CO6J'IIOJI€HI/I€M npuHOUIIa MpPEeEMCTBCHHOCTH, 4TOOBl HOBBIE 3HAHWSA BKIOYAINCHL B O6H_[y}0 CUCTEMY
TEeOMETPUUECKUX TPEACTaBICHUN OoOyyaromuxcs, pacmupsas u yrayonsas e€, oOpa3ys mpoyHbIe
MHOXCCTBCHHBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoauTcs 2 yaca B Hefemo B 10 kinacce u 1 gac B Henemo B 11 kiacce, Bcero
3a 1Ba roga ooydenwus - 102 yueOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATUS cTepeoMeTpud. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. IloHsATne 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHwe IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECH, MapajulelIbHbIE U
CKpelnuBamoIuecs npsMsele. [lapamienbHOCTs NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IapajlleIbHbIE
IpsiMbIE B MPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX NPSMBIX; MAPAJLICIBHOCTh NPSAMOM U IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YroJl MEXAY MpPsIMBIMM B IIPOCTpaHCTBE. llapaiiesnbHOCTh IIIOCKOCTEM:
napaieNibHbIe TIOCKOCTH; CBOWCTBA MapalIeNIbHBIX MIocKocTed. [IpocTeiime npocTpancTBeHHbIE (PUTYPBI
Ha IJIOCKOCTHU: TeTpa3p, KyO, napasuienenunel; HoOCTpOeHUE CEYCHUH.

[TepieHAUKYJIAPHOCTD NPSAMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE NPSAMbIE B IIPOCTPAHCTBE, MPSMBIC
HapaJulebHble U NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPHU3HAK MEPIEHANKYIIPHOCTH MPSMOM M INIOCKOCTH,
TeopeMa O MpsSMOM NEPIEHAMKYJISIPHOM INIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIrOJl MEXAY MNpPAMOH M
IUIOCKOCTBIO; [BYTPaHHBIA YroJl, JUHEHHBIA yros AByrpaHHoro yria. [lepneHauKymnsp M HakJIOHHBIE:
paccTosiHUe OT TOYKM /0 IUIOCKOCTH, PAacCTOSIHHE OT MpsIMOM /10 IUIOCKOCTH, IMpOeKUus (GUrypsl Ha
IUIOCKOCTh. 1IepneHauKyIspHOCTh INIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTeH. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHOTrOrpaHHUKH

[TonsiTiE MHOTrOrpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTIOIDAHHHMKA, BBINYKIbIE M HEBBIITYKIIbIE
MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosbHas nmpu3Ma; TPaHW M OCHOBAHMS IIPU3MBI;
npsiMasi 1 HaKJIOHHasl MPU3MbI; OOKOBas M TOJHAsl HOBEPXHOCTh Mpu3Mel. [lapannenenumnes, IpsaMOyroabHbIH
napajuieienunes U ero csoicrsa. IIupammpma: N-yrojbHas NHUpaMuja, IpaHd U OCHOBAaHUE IHMPAMMIBL;
OOKOBas M IOJIHAs MOBEPXHOCTb MUPAMUIBI; MPaBWIIbHAS U yce4E€HHas NUpamMuaa. DJIeMEHTbl INPU3MbI U
nupamusl. [IpaBUiIbHBIE MHOTOTPAHHUKH: NOHSTHE MPABWIBHOIO MHOIOTPAHHUKA; NPABHIIbHASA NpU3Ma U
IpaBWIbHAs NMHpaMua; MpaBUIbHAs TPEyrojibHas MUpaMua U NMpaBUIbHBIN TeTpasrap; kyO. [Ipeacrasnenue
0 NPaBUJIBHBIX MHOTOI'PAaHHUKAX: OKTA3P, AOAEKadAp U ukocasap. CeueHus Npru3Mbl U MUPaMUIBIL.

CuMMeTpuss B NPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MHpaMUJIaX, MapajuIeIenuIeax, IPaBUIbHBIX MHOTOIPaHHHKAX.

Boluncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomans 60KoBOH MOBEPXHOCTH
U TIOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIONIA b OCHOBAHUMN, TeOpeMa O OOKOBOW MOBEPXHOCTU MPSMOM
npusMbl. [Inomans GOKOBON MOBEPXHOCTH M TMOBEPXHOCTH MPABMWIIBHOM MHUpaMH[bl, T€OpEMa O IJIOLIAIU
yceu€HHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMUIbl, TPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHONICHHS MEXIYy IUIOMAASIMH TOBEpXHOCTEH, 00BEMaMu
MOJOOHBIX TE.

11 KUIIACC

Tesa BpameHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yroMe UIMHIPUUECKON MOBEPXHOCTU, OCh LUIMHAPHYECKON
noBepxHocTH. LlunuHap: ocHoBaHMA M OOKOBas MOBEPXHOCTh, 0Opasyomas W OCh; IUIOMIAAb OOKOBOH U
IIOJIHOM ITIOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 0Opa3yrolue KOHHUYECKOW TMOBEPXHOCTHU, OCh M BEpIIMHA KOHHYECKOM
noBepxHocTd. KoHyc: OCHOBaHWE M BepIIMHA, oOpasyiomas W OCh, IUIOMAab OOKOBOM U TIOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolIKe U BHICOTa; OCHOBAHUS M OOKOBAs TOBEPXHOCTD.



Codepa u map: meHTp, pagmyc, AUAMETp; IUIOMAAb HMOBEpXHOCTH cdepbl. B3aumuoe pacnonoxeHue
cdephl U TIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; IIomaab chepbl.

N300pakeHne Tes BpalleHus Ha MII0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOuHammu Ten BpamieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMMCAaHHBIA OKOJO cdepsl; chepa,
BIMCAaHHAs B MHOTOT'PAHHUK, WJIH TEJIO BPAICHHS.

[Tonsstue 00 o0bEMe. OcHOBHBIE cBOiicTBa 00BEMOB Tenl. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napaenenunena u cieacteus u3 He€. O0bEM nnnmuHapa, konyca. O0bEM 1apa u wiomaab chepsl.

[TogoOubpie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASMU IOBEpXHOCTEH, 00BEMamu
IMOJOOHBIX TEJL.

Cevenuss mwimHApa (MapayieIbHO M MEPIEeHAMKYISAPHO OCH), CEYCHHs KOHyca (mapaiesbHOe
OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOpBI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha r1ockocTH ¥ B mpocTpancTBe. CI0KEeHUE W BHIYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
yrcno. PasnoxkeHne BeKTOpa 1Mo TpEéM HEKOMIUIaHapHBIM BekTtopaM. [IpaBuio mapamienenunena. Pemenue
3aja4, CBS3aHHBIX C MPUMEHEHHEM IMPaBUJI JEHCTBHH ¢ BekTopamu. [IpsiMOyroiapHast cucteMa KOOpAMHAT B
npoctpanctBe. Koopaunatsl Bekropa. [lpocreiimme 3amaum B KOOpAWHATaX. YTOJN MEXIy BEKTOPaMH.
CkansgpHoe MpoHU3BECHNE BEKTOPOB. BhIunciieHne yriaoB Mexay NpsMBIMU U TUIocKocTsiMu. KoopanHatHo-
BEKTOPHBIA METOJI IPU PEIICHUN T€OMETPUIECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE ~ pe3yNnbTaThl  OCBOEHHUS  MpOrpaMMmbl  yueOHOro  mpenmera  «Marematukay
XapaKTEepU3yKTCS:

I'paxxknanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3HUIIMK 00YJAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA
POCCUICKOro 00IlecTBa, MPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS pa3IMUHbIX
CTPYKTYp, SIBJIGHUH, TMpoLenyp TpakJaHCKOro oobmectBa (BbIOOpHI, OMPOCHl M Mp.), YMEHHEM
B3aMMOJICHICTBOBATH C COLUATBHBIMUA HHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKITUSMU ¥ HA3HAUYCHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTBIO POCCHICKOM Tpa)KTaHCKOW WACHTUYHOCTH, YBaXEHHS K TMPOLUIOMY U
HACTOSIIEMY POCCHUMCKOM MaTeMaTWKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM POCCHUMCKUX
MaT€MaTUKOB M POCCUHCKOM MAaTEMaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ATUX JIOCTHKEHUH B JPYruUx
HayKax, TEXHOJIOTHUX, CPepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapoaa; c(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsSI, STUYECKOTO TIOBEJICHUSI, CBSI3AHHOTO C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUW HAYKU U
JeSATEeIbHOCTBHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4ecKoe BOCIIUTAHHE:

3CTETUYECKUM OTHOILLIEHWEM K MHUpPY, BKJIIOYas O3CTETHUKY MATEMATHYECKUX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3aja4, PEIICHHUM, PACCyKIEHUN;, BOCTIPUUMYHUBOCTHIO K MAaTEMAaTUYECKUM AaCIEKTaM DPa3THIHBIX
BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHsI TPUMEHATh MaTeMaTHYecKUe 3HaHHS B HWHTEpecax 3J0pOBOTO H
Oe3zomacHOTO 00pas3a KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIM pEXHUM 3aHATHM M OTAbIXA, peryispHas (u3nyeckas aKTUBHOCTH); (U3NYECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN AESITEIBHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTU TPYAOIIOOHUs; HMHTEPECOM K pa3IMYHbIM chepam
MpoeCCHOHAIBHON JIEATETbHOCTH, CBI3aHHBIM C MaTeMAaTUKON W €€ MPUIIOKEHUSIMU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE TIJIaHBI, TOTOBHOCTHIO
U CIIOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa30BaHHUI0O M CaMOOOpPa30BaHMIO HA TMPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTHUECKUX 3a/1a4 MaTEeMaTH4YE€CKOM HApPaBIEHHOCTH.

JKO0JIOTrHYEeCKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYPhl, TOHUMAHUEM BIUSHUS COIUATBLHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSHUE TPUPOJHOW U COIHUANBHON Cpebl, OCO3HAHUEM TJIO00AIBHOTO XapakTepa
9KOJIOTHYECKHUX MpoOJieM; OpHeHTaluell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWMA NJIs pelieHus 3aaad B
00J1aCTH OKpYKaroIIel cpespl, IUIAHUPOBAHUS TIOCTYIMKOB M OIEHKH WX BO3MOJXKHBIX TOCJIEICTBHMA IS
OKPYKaIOIEe Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OlIECTBEHHON MPAaKTUKHU, TOHHMaHUEM MaTeMaTH4YeCKOW Hayku Kak cepbl UelIOBEUYECKOH NesTeNIbHOCTH,
3TanoB €€ pa3BUTUS M 3HAYMMOCTH I Pa3BUTHUS LMBWIM3ALWU; OBJIAJCHHUEM S3BIKOM MATEMATHKU H
MaTEMaTUYECKONW KYJIbTYpOW KakK CPeICTBOM IMO3HAHUSI MHUpPA; TOTOBHOCTHIO OCYHIECTBISTH MPOEKTHYIO U
HCCIEI0BATENbCKYIO IS TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble  pe3ylbTaThl OCBOEHHMsI MpOrpaMMbl  ydeOHoro mpeamera «MaTeMaTuKa

XapaKTepU3YIOTCSl OBJIAJICHUEM YHHUBEPCAJIbHBIMU HO3ZHABAMENbHLIMU OCliCMBUAMY, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1)

Yuusepcanouvie nosznasamenwvnuvle Oeticmeus, obecneuusaiom — dopmuposanue  0A308biX

KOZHUMUBHBIX NPOYEcco8 00 uaruuxcsa (0ceoeHue Memooo8 NO3HAHUA OKPYicaloujeo Mupd, npumeHeHue
JIO2UHECKUX, UCCIe008aMeNbCKUX Onepayuil, yMeHul pabomams ¢ uHgopmayueti).
Ba3oBble Jlornueckue aeiicTBuA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBEKTOB, MOHSTHH,
OTHOIICHMH MeXAy TMOHATUAMU; (DOpMynHpoBaTh OIpeAeseHUus MOHATUN; YCTaHABIUBATh
CYIIECTBEHHBIA TpPHU3HAK KiIaccu(UKAIMK, OCHOBAaHUS JJisi OOOOIICHHSI W CPaBHEHUsS, KPUTCPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIpUHUMATh, (opMynmHpoBaTh W  NPeoOpa3oBBIBATE  CYXKIACHHUS:  YTBEPAUTEIbHBIC U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOpEUHs B (aKTaxX, JaHHBIX,
HAOJNIOZICHUSX W YTBEPXKACHUSX; IMpeJiaraTh KPUTEPUM JJIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNIL;

JIe7IaTh  BBIBOABI C HCIOJbB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX MW HWHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IpsiMble U OT
IPOTUBHOTO), BBICTPAWBATh  ApPryMEHTAIMIO, MPUBOJUTH MNPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBL;

BBIOMpaTh crmoco0 pemieHUs y4eOHOUl 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CaMOCTOATEIHLHO BBIICIEHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYIMPOBATH BOIIPOCHI,
¢ukcupyromue MNpoTUBOpEeYre, NpodiieMy, YCTaHaBIMBaThb HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO IMO3UIIAIO0, MHEHUE;

IPOBOANTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEJAOBAHUE IO YCTAHOBIIEHHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro 0ObEKTa, SBJICHUS, MPOLEcca, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BeKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO  (hopMyIHpoBaTh O0OOOIIEHHsST M BBIBOJBI MO pe3yibTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, UCCIEeI0BaHUsl, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MpoIlecca, a TAaKKe BBIIBUTATh MPEIIOJIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

2)

BBISIBIIATH JAe(QHUIATH HHQOPMAIINH, TAaHHBIX, HEOOXOAUMBIX UIS OTBETAa HAa BONPOC M IS PEIICHHS
3a]auu;

BBIOMPATh HH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO PAa3IHUHBIX BUJIOB U (OPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HWHGOPMALIMIO, MPEACTABIATh €€ B PpasNUYHBIX (opMmax, WILTIOCTPUPOBATH
rpaduvecKku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATEIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Vuusepcanvuvie KommynukamugHsle oelicmaus, obecneyusarom chopmMupo8anHoCmsb COYUATbHBIX

HABBIKOB 00YUAIOWUXCAL.
Oomenne:



® BOCIPUHHUMATH U (OPMYIHPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBHSMH U LIEISIMU OOILCHHUS;
ACHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 X0y PELICHHMS 3a1a4l, KOMMEHTHUPOBATH IIOJyYE€HHBIH PE3YyJIbTaT;

e B X0je 00CYXXIEHHUs 3aJaBaTh BOMPOCHI 110 CYIIECTBY O0CYKAaeMOM TeMbl, MPOOIEMBl, peracMoi
3a/la4M, BBICKA3bIBaTh WJIEM, HALCJICHHbIE HAa IOMCK PEIICHHUS; COINOCTABJIATH CBOM CYXACHUS C
CYXJIECHUSIMH JPYIHX YYAaCTHHKOB JHajiora, OOHAPYXHBATh pa3iMyde M CXOJCTBO IO3UIIMIA; B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

® [IPEACTaBIATh PE3YyNbTAaTbl PEIICHUs  3aJauyd, OSKCIEPUMEHTAa, HCCIECIOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (OpPMAT BBICTYIUICHHS C Y4ETOM 3aj]lad MPEe3eHTALUU U 0COOEHHOCTEH
ayJIUTOPHHU.

CoTpyaHunuecTBo:

® [IOHMMAaTh U UCIOJb30BATh MPEUMYILECTBA KOMAaHAHON U MHAMBUIYAIBHOM paOOThI NP peIICHUH
yueOHBIX 3aJay; MPUHUMATh 1€JIb COBMECTHOW JEATEJbHOCTH, IUIAHUPOBATh OpraHHU3alUI0
COBMECTHOM paboThl, paclpenensiTh BHIBI pPadOT, JOTOBAPHBATHCSA, OOCYKIATh TNPOIECC H
pe3yiabTatr paboThl; 000011aTh MHEHUS! HECKOJIBKUX JIFOJICH;

® yYacTBOBAaTh B IPYMIOBBIX (hopmax paboThl (0O0CYKIeHHS, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
UHbIE); BBINOJIHATh CBOK 4YacTb pabOThl U KOOPAMHUPOBATh CBOU JEHCTBHS C JPYTUMH WIEHAMH
KOMaH[Ibl; OIICHMBaTh KayeCTBO CBOEro BKJaJa B OOMMHA MHPOAYKT IO KPUTEPUSM,
c(OpMyJINPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

3) Vnusepcanvuvle pecynamuensle Oelicmeus, 06ecnequsarom Gopmuposaniue cCMblCio8blX YCmMaHO80K

U HCUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELIEeHUs 3a]1aui, BBIOMpATh CIOCO0 PELIeHUs C yUETOM UMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHThI
pelieHnii ¢ y4éToM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb:

e BJaJeTh HABbIKAMU II03HABAaTENILHOW pe(IeKCHHM KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH H
MBICITUTENIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIS
mpolecca U pe3yJibTaTa pelieHusl MaTeMaTH4YeCKON 3a1auH;

® MpeABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH TP PELICHUH 33/1a4i, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBUAM, OOBSCHATH NMPUUUHBI JOCTHIKEHUS WU
HEJIOCTHKEHUS Pe3yJbTaTOB JIEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrnepupoBaTh NOHATUAMU: TOYKA, IPAMasi, INIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUN U CIEACTBUSA U3 HUX IIPU PEIIEHUN T€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUAMU: NAPALIENBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacloI0kKeHHUE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIA yroj, IPaHU JBYIPAHHOIO yria, peOpo JIBYTrpaHHOrO YIJa;
JMHEWHBIN Yroj IBYTPaHHOIO yIila; TpajyCcHas Mepa ABYTPAHHOTO YIJIa.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIBIA MHOTOTPAHHUK, 3JEMEHTHI
MHOT'OTpaHHMKA, IPaBUJIbHBI MHOTOTPAHHHUK.



Pacnio3HaBaTh  OCHOBHBIE  BHMJbl ~MHOTOTPAaHHUKOB  (IIUpaMuAa; NpU3Ma, PSIMOYrOJIbHBIN
napajenenurnes, Kyo).

KnaccupunupoBarb MHOTOIpaHHHMKH, BBIOMpas OCHOBAaHUS s KiIaccM(PUKanuMU (BBITYKJIBIE |
HEBBIYKJIbIE MHOTOI'PDAHHHMKH; IpPaBWIbHbIE MHOTOTPAaHHUKH; MpPSAMble UM  HAKIOHHbBIE IPU3MBI,
napaJiesieune isl).

OnepupoBaTh NOHATUAMU: CEKYIasl IUIOCKOCTb, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH PUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/L CIIE/I0B.

Crpouth ceueHusi MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHAThH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrare 3a1aun Ha HaXOX/IEHUE T€OMETPHUUCCKUX BEIMYHUH MO0 00pa3laM WM ajJropuTMam, IPUMEHS
M3BECTHBIE AaHAIMTUYECKUE METOJbl NPU PEIICHUU CTAHJAPTHBIX MaTeMaTHYECKHMX 3a/1ad Ha BBIYHUCIICHHE
pacCcTOAHUM MeXAy [JByMs TOYKaMHM, OT TOYKM JO IHPAMOM, OT TOYKM JAO IUIOCKOCTH, MEXAY
CKPELIMBAOILUMUCS MPSIMBIMH.

PemaTh 3a1aun Ha HaXOXAEHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3liaM WM alropuTMaM, MpUMEHss
U3BECTHbIE AHAJIMTUYECKUE METOJbl MPU PEIICHUU CTaHJAPTHBIX MaTeMaTHYECKHUX 3a/ad Ha BBIYHUCIICHHE
YIJIOB MEXAY CKPEIIMBAIOIMMHCA HNPSIMBIMH, MEXAY MPsIMOM M IUIOCKOCTBIO, MEXAY IJIOCKOCTSIMH,
JIBYIPaHHBIX YTJIOB.

Boerancnare 00bEMBI M MIIOHIANM  TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MHUPaMUAa) C
IPUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHOLIEHHUS MEX]Y IUIOLIaIIMU IIOBEPXHOCTEH, 00bEMaMU 1TOT00HBIX
MHOT'OI'PaHHHUKOB.

OnepupoBaTb MOHATUAMHU: CUMMETPHUs B IPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTh CUMMETPUU; LIEHTP,
0Ch U TIOCKOCTh CHMMETPHH (DUTYPEI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH MH(GOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[TpuMeHsATh TeomMeTpuueckue (PakThl Ui pEIHIeHUs CTEPeOMETPUUYECKHX 3a/ad, HpeAroararomnux
HECKOJIBKO LIaroB PeleHMs], €CIIU YCIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM (opMme.

[TpuMeHsTh mpocTeiine NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE CUCTEMBI MpHU
pELIEHNH CTEPEOMETPUUECKHUX 3a]1a4.

[TpuBoauTE HpHUMEpPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEH B MPHUPOAE M JKMW3HM, pacIO3HABaTh
IIPOSIBJIEHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.

[IpyMeHsTh MOJIydE€HHBbIE 3HAHUS Ha IMPaKTUKE: aHAIM3UPOBAaTh peallbHblE CUTYallud W MPUMEHSTbH
U3YYEHHbIE TOHSTHS B IIpPOLIECCE IIOMCKA pEIIEHUS MaTreMaTH4ecKd C(HOpMYIHPOBAHHON MPOOIEMBI,
MOJIEJIMPOBaTh pEAJbHBIE CHUTyallUM Ha $S3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TMOHATHH M TeopeM, ammapaTta anreOpbl; peliaTh MpakTHYECKHe 3a7ayH,
CBSI3aHHBIE C HAXOXKJICHHEM I€OMETPUUECKUX BEIUYUH.

11 KUIIACC

OnepupoBaTh TMOHATUSMHU: IWIMHIAPUYECKAs TMOBEPXHOCTh, OOpa3yollue IMIMHIPUYECKON
MIOBEPXHOCTH; NWJIMHIDP; KOHWYECKas IOBEPXHOCTh, 0Opa3yronlie KOHHYECKOW TIOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

PacnioznaBats Tena BpaiieHus (UIMHAP, KOHYC, cdepa U mmap).

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh NOHITUSMH: IAPOBOI CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CErMEHTA; IIapOBOM CJIOM,
OCHOBAHHME IIaPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boeruncnsate 00BEMBI U TIOMIAAN TOBEPXHOCTEH TEN BPAIICHUS, TEOMETPUUYECKUX TEN ¢ MIPUMEHEHHUEM

dbopmy.



OnepupoBaTh NOHATUSMU: MHOTOIPAaHHUK, BIMCAHHBIN B cpepy M ONMUCaHHBIN OKOJO0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAILCHHUS.

BbIuucnaTe COOTHOIIEHUS MEXKTY IIJIOLIAIIMH MTOBEPXHOCTEH U 00bEMaMH MMOTOOHBIX TEJ.

N3o06paxars u3yyaembie (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp: BHII CBEpXY,
cOOKY, CHU3Y; CTPOUTD CEUEHUS TEJl BPAILICHHUS.

W3Bnekarb, MHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh HMHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeicTaBlICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh 1€WCTBUSA CIIOKEHHSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha 4YUCIIO,
OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1al0T.

[IpuMeHsATh paBUIIO NapasuIeeuIe a.

OnepupoBaTh MNOHATHSAMU: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXAY BEKTOpaMH, CKAJIIPHOE IPOU3BEIECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIO, YTOJ MEXAY BEKTOPAMH, CKaJISIPHOE
MIPOU3BEJICHUE, PACKIA/IBIBATH BEKTOP M0 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTh TeomeTpuueckue (akThl Ui pPEHICHUS CTEPEOMETPHUYECKHX 3a1ad, NPEIIoIararolinux
HECKOJIBKO IIaroB PeLIeHHs], €CIH YCIOBUS IPUMEHEHUS 33aJIaHbl B IBHOH dopMe.

PewaTte nmpocreiiiine reoMeTpUuYECKHe 3a1a41 Ha IPUMEHEHHUE BEKTOPHO-KOOPIMHATHOI'O METOA.

PemaTts 3amaum Ha J0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHMM M HAXO0XKJIEHUE T€OMETPHUYECKHX
BEJIMYMH IO oO0pa3lam WM alropuTMaM, IPUMEHSsS W3BECTHbIE METOJbl INpPU PELIEHUH CTaHIApPTHBIX
MaTEMAaTUYECKUX 3a/1a4.

[TpyuMeHATh ImpocTENIINE MPOrPpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPHU
pEILIEHUHN CTEPEOMETPUUECKHX 3aay.

[TpuBoaUTE TpHUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MpPHUPOAE U JKU3HM, paACIO3HaBaTh
IPOsIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpyMeHATh IOJIydE€HHBbIE 3HAHUS Ha INPAKTUKE: aHAIW3UPOBATh PEAJIbHBIE CUTYallUH M IPHUMEHATH
U3y4eHHbIC TIOHATHS B MpoIlecce MOUCKAa pEelIeHHs MaTeMaTH4ecKd C(OpMYJIUpPOBAHHON MNpPOOIEeMBI,
MOJIEJIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUN M TEopeM, ammapara anreOpbl; pelaTh NMpakTHUeCKUe 3aJaud,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUECKHUX BEIUUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen
1 Beenenue B ctepeoMeTpuio 10
5 IIpsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh MPSAMBIX U TIJIOCKOCTEH
3 HepneHz[mfynﬂpHocn, MPSIMBIX 12
IJIOCKOCTEH
4 Vsl MeXay NpSMBIMU U IJIOCKOCTSIMU 10 1
5) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OOBEMEI TET 5 1

BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 1

crucTemMaTu3alurs 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KoJsmn4yecTBo yacos diekTp
n/  Tema ypoka Kontp. IIpakr. JAara uudppossie
Bcero u3y4y. o0pas3oB
n padoTel  padoThI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA, IPAMAsl, INIOCKOCTh, IpocTpaHCcTBO. [IpaBuiia
1 M300pakKeHHS Ha PUCYHKAX: N300pakKeHUS TUIOCKOCTEH, TapaJlIeIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeMHbI OTPE3Ka
[TonsTHSA: epeceKaronmecs MIOCKOCTH, IEPECEKAIOIINECS MPsAMasi U IIIOCKOCTh 1
3 [TonsTHs: epecekarnmecs MIOCKOCTH, IEPECEKAIOIINECS TPSAMAs U TIIIOCKOCTh 1
4 3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHe MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha 1
MIPOEKIIMOHHBIX YepTEkKaAX
HavanbHble cBeieHus 0 Kyoe U nupamuie, ux pa3BEpPTkU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1
HauanbHbie cBeieHNs 0 KyOe U mupaMue, Ux pa3BEpTku U Mojenu. CedeHuss MHOTOTPAaHHUKOB 1
7 [TonsiTrie 06 akCHOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS 1
U3 HUX
3 [TonsiTrie 06 akCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS 1
U3 HUX
9 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUSA 1
U3 HUX
10 [TonsiTre 06 akCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS 1
U3 HUX
11 B3aumHoe pacriosioxkeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLINECS, TapallieNIbHbIE U 1
CKpEIIMBAOIINECs IPSIMbIe
12 [TapamienpHOCTD MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapajlIebHbIE IPSIMbIE B IPOCTPAHCTBE; 1
NapajyieIbHOCTh TPEX MPSIMBIX
13 [TapayieapHOCTB NPSIMBIX M IUIOCKOCTEW B MPOCTpaHCTBE: [lapanmienbHOCTh NpAMON U IIIIOCKOCTH 1




14 VYII1BI ¢ COHANPABICHHBIMUA CTOPOHAMHU 1
15 Yroa Mexay IpsMbIMH B IPOCTPAHCTBE 1
16 Yroa Mexay IpsMbIMH B IPOCTPAHCTBE 1
17 [TapamienbHOCTh MIIOCKOCTEMN: MapasuiesibHbIE TIOCKOCTH 1
18 CBoiicTBa mapayIeIbHBIX TIOCKOCTEH 1
19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTHU: TETPAdIP, KyO, Mapaieenuries] 1
20 ITocTpoenue ceueHuit 1
21 ITocTpoenue ceueHuit 1
99 KonTtponbnast padora o Teme "[IpsiMble 1 TUIOCKOCTH B TpocTpaHcTBe. [lapannenbHoCTh IpsSIMBIX 1
U TUI0CKOCTEH"
23 [leprieHIUKYIAPHOCTD MPSIMOM U TVIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSMBIE B IPOCTPAHCTBE 1
24 [psiMbIe mapasienbHbIe U TEPIeHIUKYIISPHBIE K TUIOCKOCTH 1
25 [psiMbIie mapasienbHbIe U TEPISHIUKYISIPHBIE K TUIOCKOCTH 1
26 [Tpu3Hak neprneHIuKyIIPHOCTH IPSIMON U TIOCKOCTH 1
27 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMON U INTIOCKOCTH 1
28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1
29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH 1
30 Teopema o TIPSIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH 1
31 [TepnieHUKYISAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT MPSAMOH 10 1
IUIOCKOCTH
39 [eprienaAuKyNIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHHE OT MPSIMOM 710 1
TUTOCKOCTH
33 [leprienaAuKyYNAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 1
TUTOCKOCTH
34 [leprienaAuKyNAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 1
IUIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U TIIOCKOCTHIO 1




36 JIByrpaHHbIi yroj, TUHEHHBIN yrojl ABYIpPaHHOIO yria 1

37 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl ABYTPaHHOTO yIia 1

38 [TepnieHIUKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTHU ABYX IIIOCKOCTEHN 1

39 [lepneHAMKYISIPHOCTD IJIOCKOCTEN: TIPU3HAK NEPIIEHIUKYISIPHOCTH BYX INIOCKOCTEN 1

40 [TepnieHIUKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTHU ABYX IIOCKOCTEHN 1

41 Teopema o Tpéx nepneHAuKyIsIpax 1

42 Teopema o TpEX nmepHEHANKYIISIPax 1

43 Teopema o TpEX mepHeHAMKYISIPax 1

44 KonTtponbsHast padora no Temam "[leprieHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH" 1 "YTIIBI MEXKILY 1
IPSIMBIMU U TUIOCKOCTSIMH"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHKA, BBIITYKJIbIC U HEBBITYKIIbIE 1
MHOI'OI'paHHHMKH; pa3BEPTKa MHOIOI'paHHHUKA

46 [Ipusma: N-yronpHas npu3ma; rpaHd ¥ OCHOBAHHS IPU3MBI; TIpsIMasi U HAKJIOHHAS TPU3MBI; 1
OOKOBas U MOJIHAs TIOBEPXHOCTb MTPU3MBbI

47 [Tapamienenunen, IpsIMOYTOJIbHBIN APAJIIEJIETIMIIE] U €r0 CBOWCTBA 1

48 [Tupamuna: N-yrojapHas NUpaMuaa, TpaHU U OCHOBAHUE NMUPAMUIbl; OOKOBAs U MOIHAS 1
MOBEPXHOCTh MMPAMM/Ibl; IPABUJIbHASA U YCEUEHHAs MUPaMUIA

49 [IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSTHE MTPABUILHOTO MHOTOTPAHHUKA; TIPAaBMIIbHAS TIPU3MA U 1
NpaBUIbHASA MUPAMU/IA; IPAaBUIIbHAS TPEYrobHas MUPaMU/Ia U MPaBUIIbHBINA TeTpasap; Kyo

50 [IpencraBnenue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTa3Jp, TOJEKA3P U UKOCADIP. 1

51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOM, TNIOCKOCTH. DJIEMEHTHI 1
CUMMETPUHU B IMpaMHJIaX, HapajljieNenuIeaax, NpaBuIbHbIX MHOTOTPaHHUKAX

52 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yribl 1

53 [Tnomans O0KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSMON MPU3MBI, TUIOIIAAb OCHOBAHHH, 1
TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM MTPH3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPaMUIbI, TEOpEMa O IO TN 1
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMUIbI

55 KonTponbhas pabota no teme "MHoOrorpanHuku" 1




56 [TonsiTie 06 00BEMeE 1
57 O0BEM TMpaMu bl 1
58 O0BEM TMpamMu bl 1
59 O06BEM nupamMuIb1 1
60 O0BEM TMpamMuIbI 1
61 O06BEM pu3MBbI 1
62 O0BEM IPU3MBI 1
63 O0BEM IPU3MBI 1
64 KonTtponsHast padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHME, 0000IIEHHE cCcTeMaTH3alus 3HaHui. [locTpoeHre ceueHnii B MHOTOTPaHHHUKE 1
66 [ToBTOpenue, 0600MICHNE cncheMaTmaum[ 3HaHUW. BeluKCIIeHNE PACCTOSHUM: MEXIY IBYMS 1
TOYKAMH, OT TOYKH IO MPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEKIY CKPEIIUBAOIIUMHUCS TTPSIMBIMU
67 Wrorosas koHTposibHasA paboTa 1
[ToBTOpeHue, 0000IICHNE CUCTEMATH3AIs 3HAHNH. BbIunciieHne yrioB: Mexmy
68 CKPEIIUBAIOIIUMHUCS TIPSIMBIMU, MKy MPSAMON U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXITY 1
TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

N KonuyectBo 4yacos JIeKTP
°
Jdara uudpposbie
n/ Tema ypoka Kontp. IIpakr.
Bcero u3y4. oOpa3os
Il padoTbl padoThI
pecypcsbl
Cdepa u map: ueHTp, paanyc, IuaMeTp; MIOLalb MOBEPXHOCTU Chepbl
BsanmMuoe pacrionokenue cepbl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomans cheps
3 N3o0pakenue cdepsl, mapa Ha miockoctr. CedeHus 1mapa
4 Hunmuaapudeckast HOBEPXHOCTh, 00pa3yoie HMIMHIPUIECKON TOBEPXHOCTH, OCh
[INHAPUYECKON MTOBEPXHOCTH
5 Hununaap: ocHoBaHMS 1 OOKOBasi IOBEPXHOCTh, 00pa3yolias U 0Ch; IIIOMAAb OOKOBOM U MOTHOM
MOBEPXHOCTHU
6 N3o6paxeHne NUIMHAPA HA MI0CKOCTU. Pa3BépTka nununapa. CeueHus uninHapa (II0CKOCTRIO,
napauieTbHON WM MEePHeHANKYIISIPHON OCH IMIMHIPA)
; Konnueckas noBepXxHOCTh, 00pa3yrole KOHUYECKON OBEPXHOCTH, OCh U BEPILIMHA KOHUYECKON
MIOBEPXHOCTH
8 Konyc: ocHOBaHUe U BeplIMHA, 00pa3yrolas U 0Ch; IJIOLIa (b O0KOBON M MOJHON MOBEPXHOCTH
VYceuéHHblil KOHYC: 00pa3yIoIMe U BBICOTA; OCHOBAHUS M OOKOBasi IOBEPXHOCTh
10 N3obpaxenue koHyca Ha TIIOCKOCTH. Pa3BépTka konyca. Cedenuns KoHyca (IJI0CKOCTBIO,
napajuleJIbHOM OCHOBAHUIO, U IUNIOCKOCTBIO, MPOXOAAIIEH Yepe3 BEPIINHY)
11 KomOuHarums ten BpalieHus 1 MHOTOTpaHHUKOB
12 MHororpaHHHK, OTIHCaHHBIN OKOJIO cepsl; cdepa, BIMCaHHAS B MHOTOI'PAaHHHK WJIH B TEIIO
BpalleHus
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 0OBEMOB Te
14 O0béM IUIMHIpa, KOHYCA
15 O0BEM mrapa u wiomaas chepsl
16 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOLIAIIMU ITOBEPXHOCTEH, 00bEMaMu

MMOJOOHBIX TEN




17 KonTtponsHas padora no Temam "Tena Bpamenus” u "O6bemMsl Ten" 1

18 BekTop Ha MJI0CKOCTH U B POCTPAHCTBE 1

19 Clio)keHHUE ¥ BBIUUTAHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YUCIIO0 1

21 Pasnoxenue BekTopa o TpéM HeKOMIUIaHApHBIM BekTopam. [IpaBuio napamienenunena 1

22 Pewenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUM C BEKTOpaMU 1

23 [IpssmoyronbHas cucteMa KoopAUHAT B mpocTpancTBe. Koopannate! BekTopa. [Ipocreiinme 3anauu
B KOOpJIMHATAX

24 VYron mexay Bektopamu. CKansipHOE MPOU3BEACHUE BEKTOPOB 1

25 Brraucienue yrioB Mexry MpsIMBIMH U TUTOCKOCTSIMH 1

26 KoopamHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4 1

27 KonTtponbsHast pabota mo Teme "BekTopsl 1 KOOpAWHATHI B IPOCTpaHCTBE" 1

28 [ToBTOpenue, 0600ImIeHNE U cucTeMaTu3anus 3HaHuid. OCHOBHBIE PUTYPHI, (PAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPHUH

29 [ToBTOpenue, o0o0IIeHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (QUTYPHI, (PaKThl, TEOPEMBI Kypca 1
TUTAHUMETPHUH

30 [ToBTOpenue, 0000IIEeHNE U CUCTEMAaTH3AIMs 3HAaHUH. 3a/1a4i TUIAHUMETPUHA U METOJIBI UX 1
peteHus

31 [ToBTOpenue, 0000IIEeHNE U CUCTEMAaTH3AIMs 3HaHUH. 3a/1a4i TUIAHUMETPUHA U METOJIBI UX 1
peteHus

39 [ToBTOpenue, o6o0IIeHne U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (GUTYPHI, (PAKThI, TEOPEMBI Kypca 1
CTepeOMEeTpUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus 3HAHU I 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



