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PaGouas nporpaMmMa mo MaTeMaTuKe:

aﬂreﬁpe H HAYaJaM MaTeMaTu4eCKoro anajimsa, rcoMeTpumn

Pabouas mporpamMmMa yueOHOro Kypca npoQribHOro ypoBHs it oOyyatomuxcs 11 kimacca
pa3paborana Ha ocHoBe denepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTEIBHOIO CTaHAAPTa
cpenHero obmero o0pa3oBaHHA, C YYETOM COBPEMEHHBIX MHUPOBBIX  TpeOOBAaHHUH,
NOPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAIUIMUNA POCCUHCKOTO OOpa3oBaHUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTaBJISIIOLIMMU OCHOBY /Il CaMOpa3BUTHSL M HENPEPBIBHOIO 00pa30BaHUs, LEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATEILHOTO PAa3BUTHSI TMYHOCTH 00YYarOIINXCS.

INOACHUTEJIbBHAS 3AIINCKA

Y4eOHblil Kypc «Anredpa W Hayajga MaTeMaTHYECKOTO aHAIM3a» SIBISIETCS OJHUM U3
HanOosiee 3HAYMMBIX B IPOTpaMMeE CpPEAHEro oOmero oOpa3oBaHUs, IOCKOJBbKY, C OIHOM
CTOPOHBI, OH obecrieunBaeT HHCTPYMCHTAJIbHYIO 633}’ A1 U3y4YCHHA BCCX CCTCCTBCHHO-
HAayYHBIX KYpCOB, a C APYroil CTOPOHBI, (JOPMHPYET JIOTMYECKOE M a0CTPAKTHOE MBIIIJICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUH, CIIOBECHOCTH M JpPYrHMX JIUCHMIUIMH. B pamkax maHHOro y4yeOHOro Kypca
oOyJaromuecsi OBJIAJICBAIOT  YHHBEPCAIBLHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(GopMyIHpyeT CBOM JOCTHKEHUS B MATEMaTHIECKON (opMme.

VY4eOHblll Kypc anreOpbl M Hayajg MaTeMaTHMYECKOro aHalM3a 3aKJablBaeT OCHOBY JUIS
YCIICIIHOTO OBJAJICHUS 3aKOHAMHU (U3HMKH, XUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XKM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIB30BATH WX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alreOpbl U MaTeMaTU4YECKOrO aHalIu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHHS C MMOMOILBI0O UHIYKIMU U pacCyXAaTh Ne€AYKTUBHO, UCIOIb30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTMBHOE M KPUTHYECKOE
MBIIIJICHUE.

B xone usyuyenuss yueOHOro kypca «AnreOpa M Hadajga MaTEeMaTHMUECKOIO AaHAIU3a»
06y‘~IaIOHII/ICCﬂ moJIy4JaroT HOBBIIT OIBIT pPEeICHUA NPHUKIAAHBIX 3a7aad, CaMOCTOATCIbHOI'O
IOCTPOCHHUST MAaTeMaTHYECKUX MOJENeld pealbHbIX CHUTyaluH, MHTEPHpETalMd MOJYyYEHHBIX
peIlIeHN, 3HAKOMATCSI ¢ IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoJEe, HAyKe U
HCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMaTHYECKUMHU OTKPBITUSIMHU U UX aBTOPaMHU.

Y4eOHbIE Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHMTATENIBHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 ydeOHbIM MaTepuall, CIOCOOCTBYIOMIMK (DOPMUPOBAHHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeSATeNbHOCTH, TpeOyromei
MNPOJOKUTEIPHOM  KOHUEHTPAalMM BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBIN pe3ynbTar.

B ocnoBe MeTomukmu 06y‘{CHI/I$I anre6pe N HadajlaM MaTCMaTH4YCCKOI'o aHalin3a JIC)KHT
JIeSITEeIbHOCTHBIN PpUHIHAIT 06yquH$I.



B crpykType yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHYeCKOTO aHaIH3a BbIICICHBI
CIICAYIOIHNE COACPIKATEIbHO-METOJMUECKUe JTHHUN: «YUucrna W BbIYHCICHU», «DYHKIUU WU
rpadukny, «YpaBHCHUS U HEPaBeHCTBay, «Havana mMaremaTrueckoro ananmsa», «MHOXKeCTBaA U
JoruKa». Bce OCHOBHBIC COJEpKATEIbHO-METOJNYCCKHE JIMHUU HM3y4YaroTCsS Ha MPOTSHKCHUH
JBYX JIET OOy4eHUs Ha YPOBHE CpPEAHEro 00Imero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
Jpyra W TOCTENEHHO HACHIIIAsACh HOBBIMH TEeMaMH M pasnenaMu. JlaHHBIA y4eOHBIH Kypc
SIBJISICTCST MHTETPATUBHBIM, IOCKOJbKY OOBEAMHSACT B cebe CoJep)KaHHE HECKOJIbKUX
MaTeMaTHYECKUX TUCIMILUIMH, TaKMX Kak anreOpa, TPUTOHOMETpPHUs, MaTeMaTHYSCKH aHaJn3,
TEOpHsl MHOXECTB, MareMaThyeckas JIoruka W apyrue. [lo mepe Toro kak oOydarorimecs
OBIIQJICBAalOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX I[OCIEeIOBATEIbHO
bopMHpYyeTCST ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMAaTHYECKYI0 MOJCIb pealbHOM
CUTYalluH, TPUMEHSATh 3HAHHS, TOJTYYCHHBIC NMPU HM3YYCHUH YYEOHOTrO Kypca, sl pelIeHUs
CaMOCTOSTEIILHO CHOPMYJIUPOBAHHON MATEMAaTHYECKOW 3a7aud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass — JUHUS — «Yucma W BBIYMCICHUS»  3aBEpIIAeT
(dbopMHUpOBaHNE HABBHIKOB HCIOJIB30BAaHUS JACHCTBUTEIBHBIX YMUCEN, KOTOPOE OBLJIO HA4YaTo Ha
ypOBHE OCHOBHOTrO o0I1Iero obpazosanus. Ha ypoBHe cpeanero obiero oopasoBanus ocodoe
BHUMAHHC YIACIACTCA (1)OpMI/IpOBaHI/IIO HaBBIKOB pPallMOHAJIbHBIX BBI‘{HCJICHI/Iﬁ, BKIIIOHAKOIIIUX B
ce0si UCIONB30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
HpI/I6JII/I)KéHHI)I€ BBIYUCJICHUSA, OUCHUBATH YU CJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTNu4YCCKNMHU
KOHCTaHTaMU. 3HAKOMBIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIETBIX, PAllMOHATBHBIX U
IlGﬁCTBHTCJIBHBIX YUCCJI JOIIOJHAKOTCA MHOXCCTBOM KOMIIJIICKCHBIX YMCCII. B KaXXJ0M U3 3THUX
MHO>KECTB PacCCMAaTPUBAIOTCSA CBOWCTBEHHBIE €My clieln(UUYECKUE 3a/1auk U OTepaliu: AeJieHue
HAIIeJI0, ONEPUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, O0COoOble CBOWCTBA
paloHaIbHBIX U UPPALMOHATBHBIX YKCeN, apu(MeTUYecKue Olepaluy, a TakKe U3BICUCHUE
KOpHA HaTypaHLHOﬁ CTCIICHU Ha MHOXECTBEC KOMIIJIEKCHBIX YHUCCII. BJIaFOI[apﬂ
MOCNE0OBATEIbHOMY  PACIIMPEHHIO  Kpyra  HUCHOJB3YeMbIX  YHCel M  3HAKOMCTBY
C BO3BMOXKHOCTSIMH ~HMX TPHUMEHEHHWS JJIs PpeHIeHUs pPa3IUYHbIX 3a7ad  (opMHUpyeTcs
MpEJCTaBICHUEe O E€AMHCTBE MAaTeMaTHKU KaK HaykKu M e€ poiu B TOCTPOCHUU MoOjeJei
peaIbHOTO MUPA, IHUPOKO UCTIOIB3YIOTCS 0000IIEHNEe U KOHKPETU3AIHSI.

JIuaus «YpaBHEHHS] M HEPAaBEHCTBA» pEalM3yeTcs Ha MPOTSHKEHUHM BCEro oOy4yeHUs Ha
yYpOBHE cpeaHero oOumiero oOpa3oBaHus, IOCKOJIBKY B KaxkaoM pazzene IlporpaMmel
IPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOUIMX 3aJad. B pe3ynbraTe 00ydaromuecs: OBIaJeBalOT
pa3IMYHBIMM  METOJAMM PpEUICHMs] PpaldOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHCTEM, a TaKXKe 3ajJad,
coJiepkaiux mnapamerpsl. l[lomyueHHblEe yMEHHS HIMPOKO MCIONB3YIOTCS MPH HUCCIEI0BAaHUU
(GyHKLIUH ¢ TOMOIIBIO0 TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33/1a4 U 337ay Ha HaXOXKAEeHUe
HauOOJIBIINX ¥ HAUMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepkarenbHasi JUHUS BKIIOYAET B
ce0s Tarkke (GOpPMHUpPOBAHHME YMEHHUH BBINOJHATH pacuéThl Mo (Gopmynam, Mpeodpa3oBaHuUs
PalMOHATILHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKECHUI,
coJepXkalux creneHu M Jorapudmel. braromaps u3yueHuio anreOpandeckoro Matepuana
MPOUCXOIUT JalibHEHIlee pa3BUTHE AJTOPUTMHYECKOrO M aOCTPaKTHOTO  MBILIUICHUS
oOyyaromuxcsi, (OPpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyXAEeHUH, pabOThl ¢ CUMBOJBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI ISl pellIeH s MPAaKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aj[a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.



CopnepxaTtenbHo-MeToAnYeCKas JUHUSA «DyHKIMU U TpadUKU» TECHO MEPEIIeTaeTcsl ¢
IPYTUMH  JIMHHUSAMH  y4eOHOTO  Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aaéT
[IOCJIEIOBATEIbHOCT ~ M3Y4€HUs  Marepuana. l3ydeHue  CTENEeHHOHM, IIOKa3aTelIbHOU,
JOrapu(pMHUUECKON ¥ TPUTOHOMETPUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHUE
GyHKUMA s pemieHus 3a7ad U3 JAPYruxX Y4eOHBIX NPEJIMETOB M PEealbHOW >KU3HU TECHO
CBA3aHO KaK C MaTeMaTH4YECKUM aHAIU30M, TaK U C PEIICHUEM YpaBHEHUH M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHUMaHUE yaessercs (OPMUPOBAHMIO YMEHHS BBIpaKaTb (QOpMYyIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEAOBATh MOIYy4YE€HHbIE (QYHKIIUU, CTPOUTh
ux rpaduku. Matepuan 3TOH coJepKaTeNbHON JIMHUM HAleJIeH Ha pa3BUTHE YMEHHHA U
HaBBIKOB, IMO3BOJISIOIIMX BBbIPaKaTh 3aBUCUMOCTH MEX]JYy BEJIUYMHAMH B pasiUyHON (opme:
AHATUTHYECKOU, Trpaduueckoil W cinoBecHOH. Ero wu3ydeHwe crnocoOCTBYEeT pa3BUTHIO
QIFOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHUI0 U KOHKPETH3alUH,
MCIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHast nuHHAS «Hadana mMareMaTH4ecKOro aHajan3ay» IMO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKIATHBIX 3a/1a4, JOCTYITHBIX 00YYarOIIMCS,
TaK KakK y HHUX IOSBISIETCSI BO3MOKHOCTh CTPOUTH IPaUKH CIOKHBIX (DYHKIUH, OMPEACIATh UX
HarOOJIbIINE U HAUMEHBIIIUE 3HAUCHHUS, BBIUUCIIATE TUIOMAAN GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTHM W YCKOpPEHHs TIporieccoB. JlaHHas cojepkaTelbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHUS MaTEMaTHYECKMX MOJIENICH pEeaJIbHbIX CHTYyallud, I103BOJISET
HAXOJWTh HAWIy4Ilee PEHICHHEC B NPHUKIATHBIX, B TOM YHCIE COIUATBHO-I)KOHOMHUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMAaTHUYECKOTO aHaiu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIONIMXCS PE3Yy/IbTaTax, MOJYYEHHBIX B XOJI¢ PA3BUTHS MAaTEeMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopnepxaTenpHo-MeToAUYeCKass JHHUA «MHOXECTBa W JIOTMKa» BKIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOM JIOTUKH. TeopeTuKo-MHOKECTBEHHbBIE
IPEJCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W NpeasaraloT Hauboiee
YHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3ziesibl MaTeMaTUKU U €€ NPUIOKEHHM, OHHU
CBS3BIBAIOT Pa3HbIE MAaTEMaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B eAuHOoe nenoe. [loaromy
BaXXHO JIaTh BO3MOXKHOCTh OOyYaroumemMycs TIOHUMaThb TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIB30BAaTh €ro JJs BBIPAXKEHMUS CBOMX MbIciIed. [[pyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJeIyeT MPHU3HAaTh CBOWCTBEHHYIO €i CTPOrocCTb
00OCHOBaHMH W  CJEIOBaHUE OMNpPENENEHHBIM IpaBUJIaM TOCTPOECHUS  JJOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YEeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBILUIEHHUS] O0yYaroOUIXCsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXJIEHHS HA OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBILIICHHS.

B yuebHOM Kypce «Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHaIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJIEJTMPOBaHUs, KOTOpbIE IPU3BAHBI CIOCOOCTBOBATh (HOPMHPOBAHUIO
HaBBIKOB [TOCTPOCHMSI MOJIETIEN PEATIbHBIX CUTyallUi, UCCIEA0BAHNS 3TUX MOJAEIEN C MOMOILBIO
anmnapara ajareopbl U MaTeMaTH4YecKoro aHalli3a, MHTEPIPETAluU IOJYyYEHHBIX pPe3yJbTaToB.
Takue 3agaHus BIUIETEHbl B KaXAbIH M3 pa3fesioB IPOrpaMMbl, ITOCKOJIBKY BECh MaTepuai
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHds NpUKIagHbIX 3aaad. [Ipu pemenun
peasbHBIX NPAKTUYECKUX 3aJady oOydaroIluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO, 0000HIaTh U
KOHKPETU3UupoBaTh mpobiemy. JlearenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB  pEIICHUS



NPUKIIAJHBIX 3a]1a4 OPraHU3yeTcsl B Mpoliecce U3yYeHHs BCeX TeM y4eOHOro Kypca «Amnredpa u
Hayajla MaTeMaTHYECKOr0 aHAJIN3a.

Ha u3ydenue kypca «AnrebOpa um Hadana aHaimsa» B 11 kmacce orBogutces 132 gaca (4
gyaca B HEJICIIO)

['eomerpus sBIseTCSI OJHMUM M3 0OAa30BBIX KypCOB Ha YpPOBHE CpEIHEro oOmiero
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3MOKHOCTh U3YUEHHUS JUCIUILINH €CTECTBEHHO-HAYYHON
HAIPaBJIEHHOCTH U IPEAMETOB I'yMaHUTapHOro LuKJIa. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dbopMupyeMoe TNpuU H3YyYEHHH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IpH
JI0KAa3aTeNbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMYECKUX YTBEP)KIEHUH IpU pelIeHUU
FeOMETPUUYECKUX 3a/lay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LMKJA, B YaCTHOCTH (PU3MUYECKUX
3ajad.

Llenb ocBoeHMs porpamMmbl yueOHoOro Kypca «I'eomeTpus» Ha yriyOoJ€HHOM ypOBHE — pa3BUTHE
UH/IMBUYaJIbHBIX CIOCOOHOCTEH 00yyaromuxcst Ipy U3y4€HUN F'€OMETPHH, KaK COCTaBIISIOIEH
npeaMeTHo oOnactu «MaremaTuka U HMHQOpMaTHKa» 4depe3 o00ecrnedeHHe BO3MOKHOCTH
npuoOpeTeHusl M HCHOJIb30BaHUS Oojiee TIYyOOKHX TI€OMETPHUUYECKUX 3HAaHUW M JIeHCTBUIA,
cnenu(pUIHBIX TEOMETPUH, U HEOOXOAUMBIX JJISl YCIEIIHOTO MPO(hecCHOHAIBHOTO 00pa30BaHMs,
CBSI3aHHOTI'O C HCIOJb30BaHUWEM MaTeMaTuku.llpnopuTeTHBIMU 3a7adyaMK Kypca €OMETpUM Ha
yriay0nEHHOM YPOBHE, PACILIUPSIIOIIMMU U YCUIIUBAIOLUMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paclIMpeHue MPEACTaBICHUS O TE€OMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak O BaKHEUIINX
MaTEMaTUYeCKHX MOJIETSAX, IMO3BOJSIONMIUX ONUCHIBAaTh M U3y4yaThb pa3HbIe SIBJICHUSA
OKpPY’KAoIlIero MUpa, 3HaHUE MOHATHIHOrO ammapata no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

(dbopMUpOBaHNE YMEHHUS BJIAJETh OCHOBHBIMU OHATHUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHU CBOMCTBAaMH, 3HaHUE TeopeM, (OpMyl U YMEHHE WX NPUMEHSITh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

q)OpMI/IpOBaHI/IC YMCHHA PACIIO3HABATL HaA 4YCPTEKaX, MOLACIAX W B pPCaJIbHOM MHPCE
MHOTI'OTpaHHUKH U TEJIa BPAIICHWA, KOHCTPYHPOBATHE TCOMETPUUCCKUE MOJICIIN

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHMOMAaTHU4YCCKOI'O MOCTPOCHUA
MaTeMaTHUYeCKUX TEeOpHuil, (opMUpOBaHHWE TMOHUMAHHUS POJIU AKCMOMATUKH TPU TMPOBEICHUU
pacCyXIeHHUI;

q)OpMI/II)OBaHl/Ie YMCHHA BJIaJ€Th MCTOAAMU [JOKa3aTCJIIbCTB W AJITOPUTMOB PCHICHUA,
YMCHUSA WX [PUMCHATH, MMPOBOAWUTE JOKA3aTCIBHBIC PACCYXICHUA B XOA€C PCHICHUSA
CTCPCOMECTPHUICCKUX 3ada4 U 3aJa4 C MPaKTUYCCKUM COACPKAHUCM, (I)OpMI/IpOBaHI/Ie
npeacTaBJICHHUA O HeO6XOJII/IMOCTI/I A0Ka3aTejIbCTB IIPU 00OCHOBAaHMM MaTEMaTHUYECKUX
YTBep)K,Z[eHI/Iﬁ " POJIM aKCUOMATHUKHU B MIPOBCACHUHN NCAYKTUBHBIX paccyxcz[eHI/Iﬁ;



pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIIEKTYaJlbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHHUS, UHTEPECa K U3yUYEHUIO T€OMETPHH;

¢dopmupoBaHne (PYHKIIMOHAIBHOW TPAMOTHOCTH, PpEJIEBAaHTHOH T'€OMETPUHU: YMEHUS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalMsIX U IPU U3YYEHUU JPYTUX y4EOHBIX MPEAMETOB, IIPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUSA PEANBHBIX CUTYallUH, HCCIIEI0BaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALIUU TIOJIyYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIUHUSAMH YaeOHOTO Kypca «l'eomerpus» B 10—11 kmaccax
ABIsOTCS: «lIpsiMble M IJIOCKOCTH B IpOCTpaHCTBe», «MHororpaHHukm», «Tema BparieHus»,
«BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATUIMUN,
PEJIEBAaHTHBIMHU T€OMETPHH Ha YriayOnéHHOM ypoBHE oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHUpPOBAHUE JIOIMYECKMX YMEHUH
pacopenensercs He TOJbKO 10 COAEp)KATEIbHBIM JIMHUSAM, HO M IO TrojaM OOy4YeHHs.
Conepxanne 00pa3oBaHUsS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
@DenepanbHOil paboveld MporpaMMbl, pactpeAeIEHHBIM 110 ToAaM 00ydeHUs, CTPYKTYPHUPOBAHO
TakuM 0O0pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydarouuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
HNOHATUSAMHM W HaBBIKAMH I10CJIEOBATEIbHO M IOCTYNATENbHO, C COOJIOJACHHEM NpPUHLIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKHUX
IpeCTaBIeHUN 00yUYarolIMXCsl, paciuupsis U yriayomsst e€, oOpa3ys NpoYHble MHOXKECTBEHHbBIE
CBSI3H.

Ha m3ydenune yueGHOTrO Kypca «I'eomerpus B 11 kimacce — 66 yacoB (2 yaca B HEZAETIO).
Conepxanne yaeOHOTo Kypca «Auredpa 1 Hadaia aHaIH3ay
DYyHKIUHN U TPaPUKH

OyHKIMsA, crnocoObl 3amaHus (yHkIMHU. B3anMHo oOpatble ¢yHkuuu. Kommozurus
¢yukuuil. ['padux pynkumun. DnemeHTapHble Ipeodpa3oBanus rpadukoB GyHKINH.

O6unacTp onpezneneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkuuu. Hymu @ynkuuu. [Ipomexyrku
3HAKOIMOCTOSHCTBA. YETHbIe M Heu€THble GyHKIuU. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUIMU. MakcumMyMbl 1 MUHMMYMBI (yHKIMU. Hanbomnbiiee n HauMeHblee
3HaYeHUS (PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBagpaTu4yHasi ¥ JpOOHO-THHENHAs QYHKIUU. DJIeMEHTapHOE UCCIIeIOBaHUE U
MOCTPOEHUE UX TpauKOB.

CrenenHass (QyHKIUS C HaTypaJbHBIM M LeNbIM ToOka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHu Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKA3aTENIEM.

[Toka3zarenbHas u norapupmudeckas (GyHKIUHU, UX CBOMCTBA U rpaduku. Mcnonp3oBaHue
rpaduKoB QYHKIUH I pelieHns ypaBHEHUH.



Tpuronomerpuyeckass OKPYXHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX  (YHKIUI
YHUCIIOBOTO apryMeHTa.

DyHKIIMOHATBHBIC 3aBUCUMOCTH B PEAIbHBIX TpoIeccax U SBICHHUAX. | paduku peanbHbIX
3aBUCHUMOCTEMN.

Hayayia MaTeMaTH4eCKOro aHaJu3a

HenpepoiBable (yHKIMM ¥ WX CBOHCTBA. TOUYKM paspbiBa. ACHMIITOTHI TPaHKOB
¢ynkuunii. CBoiicTBa (QyHKIMI HEMpPEpBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJIOB JUISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKLUH IS peIlieH s 3a/1ay.

I[lepBast u Bropast mpon3BoHbIe QyHKIMK. OnpeneneHne, TeOMeTPHYSCKUN U (PU3NUECKHUNA
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QyHKINH.

[Tpou3BoHbIe AreMeHTapHbIX (QyHKIMA. [Ipon3BoHAST CyMMBI, IPOU3BEACHHS, YACTHOTO
U KOMITO3UIMU QYHKLIUH.

HpI/IMeHCHI/IC HpOI/I3BO,Z[HOI>'I K UCCICOOBAHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnaenue HauOOJIBIIEr0 U HAMMEHBIIIET0 3HAYEHU I HereprBHOﬁ q)YHKHI/II/I Ha OTPE3KCE.

[IpuMeHeHHe TPOW3BOMHOM ISl HAXOXKIACHUS HAWIYUIIErO PEIICHUS B IMPHKIAIHBIX
3amadax, Ui OINpPENCNICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpa3Hble 3iIeMEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eomerpuyeckuil CMbICI MHTErpajna. Berauciienne onpenenéHHoro HHrerpaia
no ¢popmyne Hetorona-Jleitoauma.

[Ipumenenue wuHTErpanga Il HAXOXKACHHS IUIOMIANEH TUIOCKMX GUryp U oOBEMOB
T€OMETPUUYECKUX TEIN.

KommekcHpie umcia. AnreOpawueckass ¢ TPUTOHOMETpUYecKas (OpMBI  3alluCH
KOMIUIEKCHOTO Yucia. ApupMeTHYEeCKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HAa KOOpJIUHATHOM MtockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uncia. [lpuMeHeHHWe KOMIUJIEKCHBIX YHCeN s pemieHus (QU3M4eckux u
r€OMETPUYECKHUX 3a/1a4.

YpaBHeHus1 M HEpaBEHCTBA

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ " HCPABCHCTB. PaBHOCHIBHBIE CHCTEMEBI M CHCTEMBI -
CIICACTBHUA. PaBHOCHUIIBHEIC HCpaBCHCTBA.



OT6op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPHUYECKOM
OKpYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OcHOBHBIE MCTOABI PCIICHHUS IMOKA3aTCIbHBIX U HOFapI/I(i)MI/I‘IeCKI/IX HCPaBCHCTB.
OcHOBHBIE MCTOABI pCHICHUA UPpPAllMOHAJIbHBIX HEPABCHCTB.

OcHOBHBIE METO/IbI PELICHUSI CUCTEM U COBOKYITHOCTEH PallMOHAIbHbBIX, HPPALIUOHATBHBIX,
MOKAa3aTeNbHbBIX U JOTapu(PMUUECKUX YPABHEHU.

YPaBHeHI/Iﬂ, HEPaAaBCHCTBA U CUCTEMEI C ITapaMETpaMu.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PEILIEHUIO0 MaTeMaTHMYeCKHX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKW3HM, WHTEPHIPETALUS IOJTyYEHHBIX
pEe3ysbTaTOB.

Copepxanne yueOHOro Kypca «I'eomeTtpus»
BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBONOJIOKHO HaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpOB. JIeMCTBUS C BEKTOpaMHU: CJIOKEHHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKE€HHE BekTopa Ha uyucino. CBoiicTBa ciiokeHuss BeKTOopoB. (BoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTue komiuiaHapHble BEKTOpbL. [Ipu3HaK KoMIiaHapHOCTH
Tpéx BekTopoB. IIpaBwiio mnapamnenenunena. Teopema O pa3jloKEHHM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopaMm. llpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MeXAy KOOpAMHATAMHU BEKTOpA M KOOpAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE POU3BEICHIE BEKTOPOB.

Tesa BpaumeHus

[ToHATHS: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKas IIOBEPXHOCThb, cdepudeckas
MOBEPXHOCTh, OOpasyromue mnoBepxHocTed. Tena BpalleHus:: LUIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
cdepe. U300paxkeHune Ten BpallleHUs Ha MIIOCKOCTU. Pa3BépTka nunuHapa u konyca. Cummerpust
cdepsl U mapa.

O6Bém. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. TeopemMa 00 00BEME NPAMOYTOJIBLHOTO
napajenenumnena u ciueactsus u3 He€. OO0BEM TPSAMON W HAKIOHHON NPHU3MBI, IFIUHIPA,
nupamuibl 41 KoHyca. O0BEM 11apa 1 I1apoBOr0 CETMEHTA.

KomOuHammu Ten BpalleHuss M MHOrorpaHHukoB. Ilpu3ma, BhnucaHHas B LMIUHID,
onucaHHasg okojo mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chephl, Chepbl, BNUCAHHON B
MHOT'OT'PAaHHMK MJIM TEJIO BPAILIEHHS.

[Tnomanps MOBEPXHOCTH IMIUHIpA, KOHYca, momanb chepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, TMIIOMIAZe MOBEpXHOCTEH MOJOOHBIX  uryp.



[IpeoOpazoBanue momobus, roMoreTus. PereHuwe 3amad Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEepPEOMETPUYECKIX METOJIOB.

[ToctpoeHne ceyeHWH MHOTOTPAHHUKOB W TN BpAIICHUS: CEUYCHUS [MJIMHIpPA
(mapaymieibHO M TMEPIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajiesibHble OCHOBAHUIO M
NPOXOJAIINE Yepe3 BEPIIMHY), CEYCHHS MIapa, METOABI IMOCTPOCHUS CEYCHHIU: METOJ CIIEIOB,
METO/JI BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] TIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKTOPBI U KOOPAUMHATHI B IIPOCTPAHCTBE

BexkTops! B ipocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTopHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. [IpsiMoyronbHasi cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopainHaTHO-BEKTOPHBIM METOJ MpU
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

I[BH)KGHI/IH B IIPOCTPAHCTBE

JBmwxenuss mpoctpanctBa. OtoOpaxkenus. JIBrwkeHHss W paBeHCTBO ¢uryp. OOmme
CBOWCTBA JABMKEHMH. BuIbpl NBUKEHUI: HapajieNbHBIA IEPEHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoii. [IpeoOGpazoBanus mogodus. [lpsmas u chepa
Oiinepa.

Ilnanupyemble pe3y/bTaThbl H3yYeHHUs] YHeOHOT0 Kypca
JINYHOCTHBIE PE3YJIBTATBI
1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOydYarollerocss Kak aKTMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCUICKOro OOIIEeCTBa, MPEICTABICHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUH, NpoOlenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEUCTBOBATH C COLMAIBHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMU U Ha3HAUECHUEM;

2) NATPUOTHIECCKOI'O BOCIIUTAHUSA

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOIIJIOMY U
HACTOALIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJb30BAHUE ATHUX IJOCTHUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, cGOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIEHNUS, CBA3AHHOIO C NPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESTEIbHOCTBbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOEHHUE

YCTOHYHMBOTO OyIyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:



JCTETHMYECKOE  OTHOIIEHHWE K  MHpY, BKJIIOYas  OCTETUKY  MaTEeMaTHYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, pEHICHUH, PpPACCYKIACHHH, BOCHPUUMYHBOCTh K
MAaTCMAaTUYCCKUM aCIICKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh YMEHHUS MPUMEHATh MATEMaTHUECKUE 3HAHUS B MHTEPECax 3I0POBOTO
u 0e30macHOro obpasa *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0pPOBbIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, peryyisipHas (pu3nuecKasi akTHBHOCTH ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MIPH 3aHATUAX CLIOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPy10BOI'0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIO0US, HHTEPEC K pasiuuHbIM cepam
npoECCUOHATILHON JESTEIBbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U e€ NMPHIIOKCHHUSIMHU, YMECHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccurt HW peaTu30BbIBATH COOCTBCHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATEMAaTHYECKOI HAIIPaBICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS

Cc(OPMHUPOBAHHOCTb  HKOJOTHYECKOM KYJIbTypbl, IOHHMAaHHE BIUSIHHUA COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
r00abHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [PUMEHEHHE
MaTeMaTHUECKUX 3HAHMUM Ui pelleHMs 3a/1ad B O0JIACTH OKpYXKarolleil cpejbl, MIIaHUpOBaHUE
IIOCTYIIKOB M OLIEHK! X BO3MOKHBIX IIOCIIECACTBUN JUIsl OKPYKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U OOILIECTBEHHOW NMPAKTHKH, TOHUMAaHWE MaTEeMAaTH4YEeCKON Hayku Kak chepbl
YeJIOBEYECKON NeSATEIIbHOCTH, 3TANloOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl pa3BUTHSI LIMBUIIM3AINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KyIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHIMBUYaTIbHO U
B TpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUueOHbIE AelCTBHUS
Ba3zoBble jornyeckue aeiicTBud:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU MaTEMaTHYeCKHX OOBEKTOB,
MOHSTUM, OTHOIIEHWNH MEXIy TMOHATHUSAMH, (QOPMYIUPOBATH OINpEAETCHUS TMOHSATHUH,
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YCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(DHUKAIMK, OCHOBAaHUS Ui 000OUIeHUsS U
CPAaBHEHHUs, KDUTEPHUN ITPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTH U NPEOOPA3OBHIBATH CYKICHHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpeyaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUYEeHNH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJNTH CAMOCTOSITENILHO JIOKA3aTelIbCTBA MATEMATUYCCKUX YTBEPKACHHUM (MPSMbIC U
OT TPOTHUBHOIO), BBICTpAaMBaTh ApPryMEHTAIMIO, IMPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh CcHoco0 peleHus ydyeOHOW 3ahauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh Hanbosjee HOAXOAALIMM € YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEOBATEIbCKUN MHCTPYMEHT MO3HAHUs, (GOPMYIUPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE M IaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UILIMIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICIOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATCIIbHO q)OpMy.]'II/IpOBaTL O606H.[CHI/I$I " BBIBOIBI IO pE3yJibTaTaM HpOBCI[éHHOl"O
Ha6J'IIO,I[eHI/I$I, HCCJICAO0BaHUs, OICHUBATE JOCTOBCPHOCTH IOJTYUCHHBIX PE3YyJIbTATOB, BHIBOJOB U

0000111eHN;

MMPOrHO3UPOBATH BO3MOKHOC PA3BUTUC IPOLECCA, 4 TAKKC BBIABUTaTh IMMPEATIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCJIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH I[e(bHI.IHTBI I/IH(I)OpMaI_II/II/I, JaHHBbIX, HeO6XO,Z[I/IMBIX JJIsL OTBETA Ha BOIIPOC U IJIA
peliCHUs 3a1a4u;

BBIOMpaTh MHGPOpPMAIMIO M3 HUCTOYHUKOB  Pa3IMYHBIX  TUIIOB, AaHAJIM3UPOBATb,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATh HH(OpPMALMIO pPA3IUYHBIX BHJIOB U  GopM

MMPEACTaBJICHU,

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, TMPEACTaBIATh € B  pasauyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;
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OLICHUBATh HAAE&KHOCTh MHPOpPMAMM IO CAMOCTOATEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHnKaTUBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiliCTBUSA
Oo0menue:

BOCIPUHUMATh U (HOPMYJIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU M LEISIMH
001lIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY peHICHHs 3a/ladyd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHMsI, COMOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB JUayora, oOHapy>KuBaTh Pa3jMuKe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

MNpEACTaBIATL PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBaHHA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 TPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe 1eiicCTBHUS
Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ y4éTOM HOBOM MH(pOpMALIUH.

CﬂMOKOHTpOJ’IL, IMOILMOHANIbHBINA HHTEJJIEKT:

BJIQ/IETh HABBIKAMU MO3HABATEIHHONU PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX IEHCTBHIMA
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTUueCcKoH 3a1auu;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh IIPU PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUNHBI JOCTHKECHUS
WIA HEJOCTHKEHHMS pe3yJbTaTOB JIEATENILHOCTH, HAXOAUTh OHIMOKY, [JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:
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MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIbHONH pabOThI MpH
pelieHny y4eOHBIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JeATEIbHOCTH, IUIaHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW pabOThI, pactpeneNsiTh BUABI pabOT, JOroBapuUBaAThHCS, 00CYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0600111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B T'PYNIOBBIX (opMmax paboThl (0OCYKIeHWs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» W WHBIC), BBITIONHSATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOW JCUCTBHUS C
JIPYTUMH 4JICHAMH KOMAaHJIbl, OIICHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT II0
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

K xonny o6ydenus B 11 kJacce o0ydaromuiicss HoqyduT ClAeAyIOUIUe MPeIMETHbIE Pe3yIbTaThl
0 OTAETbHBIM TeMaM paboyeil mnporpamMmbl y4yeOHOro Kypca «AnreOpa M Havana
MaTEMaTUYECKOT0 aHAIIU3a»:

YpaBHeHus1 U HepaBeHCTBA:

CBO6OI{HO OIICpHUPOBATH TTOHATUSAMMU: HppanrOHaJIbHBIC, IIOKa3aTCJIbHBIC u
J'IOFapI/I(bMI/ILIGCKI/Ie HCPABCHCTBA, HAXOAUTHb UX PCIICHUA C IIOMOIIBIO PABHOCUJIBHBIX IICPEXOJ0B;

OCYUICCTBJIATDH OT60p KOpHeﬁ I[IpU pCUHICHUH TPUTOHOMCTPUUICCKOTO YPABHCHUS;

CBO6OI{HO ONCprupoOBaTh IMOHATHEM TPHUTIOHOMCTPHUYCCKOC HCPABCHCTBO, IMPUMCHATH
HeO6XO,I[I/IMHe (bOpMy.TIBI A PCHICHHA OCHOBHBIX THIIOB TPUT'OHOMETPHUYCCKHUX HCPABCHCTB,

CBOOOJIHO OIEPUPOBATH MOHATHSMHU: CHCTEMa U COBOKYITHOCTb YPaBHEHUN U HEPaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEJICTBUS, HAXOAUTh PELICHUS] CUCTEMbI U COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, I10KA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;

peiiatb palHuOHAJIIBHBIC, HWPpPAlUMOHAJIBHBIC, IMOKA3aTCIbHBIC, J'IOl"apI/Iq)MI/ILIGCKI/Ie u
TPUTOHOMCTPHUYCCKUEC YPABHCHUSA U HCPABCHCTBA, COACPKAINUE MOJAYJIHN U IMaApaMCTPhI;

MPUMEHSTH TpaduyecKrue METOIbl JJIsl pElIeHHs] ypaBHEHUN U HEPAaBEHCTB, a TaKXKe 3aJad
C IIapaMeTpaMy;

MOACIIMPOBATE PCAJIBHBIC CHUTyallUM Ha A3bIKC anre6pLI, COCTAaBJISITb  BBIPAKCHUS,
YpaBHCHUA, HCPABCHCTBA M HX CHCTCMbI IO YCJIOBUIO 3aJiadd, HCCICIOBATH ITOCTPOCHHLIC
MOZCIIN C UCIIOJIb30BAHUECM allrrapara anre6pbl, HUHTCPpHIPCTUPOBATH HOJ'IY‘ICHHHﬁ pPEe3yJIbTarT.

DOyHKUUM U rpadpuku:

CTpOUTH TpaduKU KOMIO3UIUHU (QYHKIMI C MMOMOIIBI0 3JI€MEHTApHOTO HMCCIEA0BaHUS U
CBOWCTB KOMITO3UIIMH JBYX (DYHKITHIA;

CTPOUTHL T'COMCTPHUYCCKUC O6p8.3191 ypaBHeHI/Iﬁ " HCPABCHCTB Ha KOOp[[HHaTHOﬁ IJIOCKOCTH;

CBOOOJTHO ONEPHPOBATH MOHATHAMMU: T'PaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

13



MPUMEHSTh QYHKIUU AJI1 MOJICITMPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX MPOIIECCOB.
Hauvana matemaTnuyeckoro anajamn3sa:

UCIIOJIb30BaTh TMPOW3BOJHYIO JUIS HCCICNOBAaHUS (PYHKIMH HAa MOHOTOHHOCTh H
SKCTPEMYMBI;

HaxoauTb HauOoJIbIIIee ¥ HANMEHbIIICE 3HAUYCHUS (bYHKI_[I/II/I HerepBIBHOﬁ Ha OTPE3KE;

HCIIOJIB30BATh IMPOU3BOAHYIO UJISI HAXOXKACHHA HAWJIIYUYIICTO PCHICHUA B IPHUKIIAJHBIX, B
TOM YHCIIE COLMAIBHO-3KOHOMHUYECKHX, 3a7adax, IS ONPEACICHHs] CKOPOCTH M YCKOPEHHUS
nporiecca, 3aJaHHoro GopMysoil nim rpaguKoM;

CBOOO/IHO OIIEPUPOBATh TOHATHIMHU: TIEPBOOOpa3Hasi, ONPEACIEHHBIN HHTETPal, HAXOAUTh
EpPBOOOPA3HbIE AIIEMCHTAPHBIX (YHKIMI W BBIYHMCIATH HHTErpan mo (opmyine Hprorona-
Jleitbunma;

HaxoAuTh IJIOIaau IINIOCKUX q)Hpr 1 00BEMBI TEJI C IMOMOIIIBIO MHTCIPAJIA;

UMETh MPEJICTABICHHE O MATEMaTHYECKOM MOJCIMPOBAHUM HA TpPUMEpPE COCTABJICHUS
muddepeHINATLHBIX YPaBHEHHUI,

peliaTth MPUKIAAHBIC 3aja4yi, B TOM YHCJIIC COLHMAJIBHO-3KOHOMHNYECKOI'O U (1)I/I3I/I‘-ICCKOFO
XapakTepa, CpeaACTBaMH MAaTCMATUYCCKOI'O aHaJIn3a.

IIpenmeTHble pe3yJibTaThl 00yUeHHsI 110 TeOMeTPHH
K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

CBO6OI{HO OIICpHUPOBATHL IMOHATHAMHU, CBA3AHHBIMU C HHHHHHqueCKOﬁ, KOHUYECKOU H
cdepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

ONCpUpOBATH IMOHATHUAMHU, CBA3AHHBIMW C TCJIAaMH BpallCHUA: HUIWHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tesla BpallleHus (IMIMHApP, KOHYC, cdepa U Iap) U 0ObSICHITH CIOCOObI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(pUIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPBI U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JI€MEHTOB MHOTOIPAaHHMKOB W Tell BpalIeHUs, OOBEMBI U
rIomaiamn HOBCpXHOCTCfI MHOTI'OTPpaHHUKOB W TCJI Bpall€HUA, TCOMCTPUYCCKUX TCII C
npUMeHeHHeM (opMyIT;

CBO6OI[HO ONEpHUpoOBaAThL MOHATHAMU, CBA3AHHBIMU C KOM6I/IHaIII/I$IMI/I TCJI BpallCHUA H
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIMCAHHBIM B cdepy M ONMUCAHHBIM OKOJIO cdepsl, cdepa,
BIIMCaHHAs B MHOT'OT'PAHHHWK WJIHA TCJIO BpalCHUS

BBIYUCIIATH COOTHOIIEHUS MEXAY IUIOIAIsIMHU MOBEPXHOCTEH M 00bEMamMM MOAOOHBIX
TeJI;

u300pakaTh H3ydaemble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB MpPOCTHIX OOBEMHBIX (GUTYp: BHJI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpallleHus;

U3BJIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BbIBATE MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeJcTaBlIeHHYIO Ha YepTexax U pUCYHKaX;

CBOOO/THO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTRE;
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BBITOJIHATH OIIEPALIMU HaJl BEKTOpaMH;

3a[1aBaTh INIOCKOCTh YPABHEHHUEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pelmars TeOMETPUYECKUE 3aJadyd Ha BBIYUCIEHHE YIVIOB MEXKIy HpSAMBIMU U
IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSIHUM OT TOYKM N0 IUIOCKOCTH, B ILIEJIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1A IIPU PELLICHUH;

CBOOOJIHO ONEPUPOBATH MOHATHIMM, CBSI3aHHBIMH C JABMKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBINOJIHATh HM300pa)K€HUsI MHOTOTPAaHHUKOB UM TeJl BpallleHWs IMpU Hapajie]bHOM
[IEPEHOCE, LICHTPAIBHON CUMMETPUH, 3€PKAJIbHOM CUMMETPHUH, IIPU IIOBOPOTE BOKPYT HPSIMOM,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHMS IMIMHAPA (TapaJlJIeIbHO U
HNEPHIEHIUKYIAPHO OCH), C€YEHHUs KOHyca (IlapajulelbHble OCHOBAHUIO M IPOXOAAILUE Yepe3
BEpILMHY), CEYEHHUS 11apa;

UCIIOJIB30BaTh METOJbl IIOCTPOCHHUS CEYEHUH: METOJH CJIENOB, METOJ BHYTPCHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHMS;

OPUMEHSATh TeOMETpUuYeckre (akThl JJi pelIeHHUs CTEPEOMETPUUECKHUX —3ajad,
IIPEII0JIAratoIUuX HECKOJIBKO IAroB PEIICHUs, €CIM YCIOBHs IPUMEHEHUs 3a/laHbl B IBHOM U
HEsIBHOU (opme;

pelmars 3aJadd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOLICHHH M HaXO0XKJIECHUE
FEOMETPUUECKUX BEJIINYUH;

IIPUMEHATH IIPOIPAMMHBIE CPEICTBA U 2JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI IIPU
peLIeHNN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS Ha IPAKTUKE: CPAaBHUBAThH, aHAIIM3UPOBATh U OLICHUBATH
peanbHble CUTYalllH, IPUMEHATh U3yYEHHBIE TIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
peLIeHUs] MaTeMAaTHYeCKU C(HOPMYIMPOBAHHOM MPOOJIEMBbl, MOJICINPOBATh PEAJIbHbIE CUTYAIH
Ha S3BIKE T€OMETPUH, UCCIIEN0BATH MIOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM I'€OMETPUUYECKHUX
HNOHATUI M TeopeM, ammapata anreOphl, pelarb MPaKTHUECKUE 3a/adyM, CBSA3aHHBIE C
HAaXO0’KJICHUEM N'€OMETPUYECKHUX BEJINYMH;

UMEThb NPECTaBICHUs 00 OCHOBHBIX 3Talax pa3BUTHs F€OMETPUM KaK COCTABHOM 4acTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHUH.
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COJAEP)KAHUE YYEBHOI'O IIPEIMETA

Ne Pa3nennl Pacnpenesienne yacon KonTposbHbie 3a4€ThI
n/m. IIporpamma Pabouas padoThI
nporpamMmma
AJiredpa u HaYaJIa MATEeMATHYeCKOro anajau3a - 132
1 IToBTOpeHHe Kypca anreOpbl H 6 1
Hayajl MaTeMaTHYECKOTO aHaIN3a - (BxoqHast) -
B 10 knacce
2 DyHKUMY ¥ BX TpaQuKH 9 9 0 -
3 | Ilpenen GyHKIUH I/I 5 5 0
HEMPEPhIBHOCTh )
4 | O6paTHble QYHKIUH 6 6 1 -
5 | IlpousBoauas 11 11 1 -
6 | [IlpuMeHeHME POU3BOIHOM 16 16 1 -
7 | llepooGpa3sHas u HHTErpail 13 13 1 -
8 PaBHOCUIEHOCTH YpaBHEHUH U 4 4 0
HEPaBCHCTB i
9 | YpaBHEHHS-CIECACTBUS 8 9 1
(mpomexyToyHast) )
10 | PaBHOCHIBHOCTH YpaBHEHHH U 13 13 0
HEPAaBEHCTB CUCTEMaM i
11 | PaBHOCHMIBHOCTH YpaBHEHUI HA 7 7 1
MHOXECTBaX i
12 | PaBHOCHIBHOCTH HEPABEHCTB Ha 7 7 0
MHOKECTBaX i
13 | MeToa npoMeKyTKOB ISt 5 5 1
ypaBHEHHI M HEPABEHCTB i
14 | Ucnons3oBaHME CBOKCTB 5 5 0
GbYHKIUH TpU pelIeHu -
YPAaBHEHUI U HEPABEHCTB
15 | Cucremsl ypaBHEHHIT ¢ 8 8 1
HECKOJIbKUMHU HEM3BECTHBIMH
16 | UToroBoe moBTOpEeHHE 19 8 1
(urorosas) )
I'eometpusi - 66
1 IToBTOpEHME KypCca r€OMETpUU B - 4
10 knacce i i
2 BeKTopsI B IIPOCTPaHCTBE 6 6 0 1
3 MeTox KOOpAUHAT B 15 15 1 1
npocTpaHcTBe. JIBHKeHHUs
4 | Humuumap. Konyc. Hlap 16 16 1 1
5 | O6bémsI TEN 17 17 1 1
6 | 3akTroYMTENEHOE MOBTOPCHHE 14 8 0 -
IIPY MMOATOTOBKE K UTOTOBOM
aTTECTAIMU 110 TEOMETPUHI
Hroro 204 198 13 4
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Pabouas nporpamma opuentupoana Ha Y MK:

e Maremaruka : anreOpa ¥ Hayajla MaTeMaTHIeCKOTO aHaju3a, reoMeTpusi. Anredpa u
Hayaja MaTeMaTHYeCcKoro aHanm3a. 11 kiacc : yueOHUK 111 0011e00pa3oBaTebHBIX
opranu3anuii : 6a30BeIif U yriryonéuusiii yposau / C. M. Hukonbckuii, M.K.IToTamos.
H.H.Pemernukos, A.B.llleBkun/.- 4-¢ uzn. - M.: IIpocsemenue, 2018.

e Maremaruka : anredpa U Havyajga MAaTEeMaTHYSCKOTO aHaIM3a, reomeTpusi. [ eomerpus.
10-11 kuaccel : yueOHHK Jist 001Ie00pa30BaTeIbHBIX OPraHu3alui : 0a30BbIi U
yrayonénueii ypoBuu /JI.C.Atanacsa, B.®.byry3os, C.b.Kagomies u ap./ - 4-¢ u3. -
M.: Ilpocsemienne,2017.
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