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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C Ipyroi CTOPOHBI, (hOopMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIE€BAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OMOJIOIHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOJNb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHUsA U B
IIOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUUSMHU aireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCy’kIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpPEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredbpa M Hayajlla MaTeMaTH4YeCKOTO
aHalM3a» 00ydYaroluecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
UHTEPIIPETALIMA  TOIYYEHHBIX  pPELICHWM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yyd4eOHbI Marepual, CIOCOOCTBYIOMIMIA
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMS, TaK W 4epe3 CHEUUPUKY Y4eOHOH
NEATEIbHOCTH, TpeOYIoIeld MPOJOJDKUTENIBHON  KOHUEHTpAallMM BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEITbHOCTHBIN PUHIUI 00YYEHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-MeTOoMYecKue JuHuM: «Yucna u
BbIunciaeHus», «OyHkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha HNPOTSIKEHUM [JBYX JIET



0o0ydeHust Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
JpyTa v MOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMHU U pa3ienaMu. JlaHHbIN yaeOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, IOCKOJBKY OOBEAMHSET B cebe conep:kaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKMX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u npyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJaIeBalOT BcE Ooiee MUPOKUM MAaTEMATUICCKIM
anraparoM, y HHAX IMOCIIEA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHOW CHUTyallul, MPUMEHSTh 3HAHUSA,
MOJyYEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PeUIeHHs CaMOCTOSTEIhHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenbHO-METOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHUS 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
palMOHATPHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIH30BAHUE PA3TMYHBIX
dopM 3ammcH 4YWcla, YMEHHUE JeNaTh NPUKHIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKCHHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOUIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palOHATBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crenuduyecKkue 3anadd W OINepalMu: JCJICHUE Halelo,
ONEPHPOBAHME OCTATKAMU Ha MHOXKECTBE ILIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHALHBIX ¥ MPPALNMOHATIBHBIX YUCEN, apUPMETHUCCKIE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmaps mociiegoBaTeNbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yEeMBIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHUMEHEHUS IS PEIICHUS Pa3IMYHBIX 3a/1a4
dopmupyeTcsi TIPEACTaBICHUE O CAMHCTBE MATEMAaTHKU KaK HayKd U € poJH B
MIOCTPOCHUH MOJIENIEH pPeabHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCS Ha TPOTSHKEHHH BCETO
oOydeHHss Ha YPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene I[IporpaMMbl MPEayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yiabTare OOydYarolmiuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HPPAMOHANBHBIX, IIOKAa3aTEIbHBIX, JOTapUPMUUYECKAX |
TPUTOHOMETPHUYECKUX YpPaBHEHWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKaiux MmapaMmerpbl. [loJdydeHHbIE YMEHHS IUPOKO HCIOJB3YIOTCS TPU
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, TIPHU PEUICHUH MPHUKIAIHBIX
3a/1a4 ¥ 33J1a4 Ha HaXOXKJICHWE HarOOJIBITUX W HAMMCHBINNX 3HAYCHUH (YHKITHH.



Jlannast copepkarenbHasi JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT alibHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUMA,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JJIl pELIEHUS MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIHO IGMOHCTPUPYET CBOM BO3MOHOCTH KaK A3bIKa HAYKH.

CopepkarenbHO-MeToaMYecKass JMHUS «DyHKIHM W TpaQuKW» TECHO
NEeperyieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BAaTEeIbHOCTh U3YUeHHUsl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (PYHKUIMN IS pEelIeHHUs 3a7ad U3 JPYruX y4eOHbIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIM30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHsS BbIpaXaTh (POpMyJiaMHu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBATh MOJy4YeHHbIe (YHKIMH, CTPOUTH UX
rpadguku. MaTepual 3Toi coepKaTeabHON JTMHNN HAIEJICH Ha pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoi u ciioBecHO. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI[IH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHMs «Hauama mareMaTudyeckoro aHaim3a» MO3BOJIAET
CYILLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNaTh MX HauOOJbIIME W HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareibHas JHWHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATIBHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-IOIHUYECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0ydaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KaK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeTHko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejiaraloT HauOoJiee YHUBEpCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, HMCCIENOBaHUS ATHUX MOJEJNEeH ¢ MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, HMHTEpIpEeTallui TOJY4YeHHbIX pe3yJibTaroB. Takue
3a/IaHusl BIUICTCHBI B KQXKIBIN U3 Pa3/iesIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IMIMPOKO HCIOJB3YEeTCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwarolmuecs  pa3BUBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPKAHUE OBYUYEHUA
11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NMpu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (POPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ I pelieHus: (U3NUECKUX U TE€OMETPUUECKHX 3aj1au.

YpaBHeHMs U HEpaBeHCTBA

CucremMa u COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOZABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIEHUS] CUCTEM M COBOKYMHOCTEW palHOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IpuMeHEHNE ypaBHEHNA, CUCTEM U HEPABEHCTB K PELIEHUIO MAaTEMAaTHUECKUX
3a/1a4 1 337a4 U3 pa3Iu4HbIX 00JacTell HAyKH U peajbHON KU3HU, HHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk kommosunum GyHku. ['eomerpuueckue oOpa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padmyeckue MeTOABI pEllIeHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEHN, KOTOPBHIE€ BO3HHUKAIOT MPU PEIICHUU 3aady U3 APYruxX y4deOHbIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havana maTeMaTH4eCKOI0 aHAJIN3a



[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxxaenne HanboabIero 1 HAMMEHbIIEro 3HaUeHUH HeMTpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHnEe NPOU3BOJHOM JII HAXOXKACHUS HAWJIY4lller0 pELICHUs B
NPUKIAIHBIX 3a/Ja4dax, [JIs ONpPEAEJEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
anieMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHUs TepBOOOPA3HbIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Beruncienue onpenei€HHOro
uHTerpaia no gpopmysne Herotona-Jleitonuna.

[Ipumenenue uHTErpasa AN HAXOXKIACHHUS IUIOIMIAACH MIOCKUX GUryp u
00BEMOB reOMETPUIECKHUX TEJI.

[Ipumepnr pemenuit auddepeHManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOILIECCOB C TOMOILIBI  AuddepeHInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLELyp
IpOKJIAaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
WCIIOJIP30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELICHH, pacCyKIAeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MATEMATHUKU U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaNOO0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PECHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIIEH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHBIX 4MCeNl I PELICHHs 3ahad, IPUMEHSTh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  JJIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJIoi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NMPOrpamMmbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 I/ICCJ'IGILOBaHEIe GYHKIHHN ¢ TOMOIIBIO ” 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPHUECKUX (DYHKIIHA. 14 |
Tpuronomerpuieckue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncina 10 1
HarypanbHblie u 1ienble yncna 10 1
Cucrembl palliOHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTENbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHHI
8 3ajauu ¢ mapameTpamu 16 1
9 HOBToPeHI/Ie, 0000111eHNEe, CUCTEMATH3 AU 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoanuectBo yacoB DJIEKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsbl

IIpuMeHeHne Npou3BOIHON K
HcCre0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI




Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIero
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

11

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

12

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
GyHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWUIY4IlIero PEeUICHUS B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeHeHue nporu3BOIHOM ISt
HAXOK/JICHUS HAWJTyYIIIEeTO PEIICHUS B
HpI/IKJIaI[HBIX 3aga4dyax

15

[IpumeHeHue nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpagukoM




[Ipumenenre npou3BOIHON IS
ONpeAeNICHUs CKOPOCTH U YCKOPEHUS

16 npolecca, 3alaHHoro GopMyJIoi UiIu
rpagukoM

17 Komnosunus ¢pyHkunit

18 Kommozurus ¢hyHKmmit

19 Komnosunus ¢pyHkunit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

” KonTtponsHas pabdota: "Mccnenoanue
GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe 37€MEHTapHBIX

24 dbynkumid. [TpaBuna HaxoXaeHUS
epBOOOPa3HBIX
[TepBoOOpa3HbIe NTEMEHTaPHBIX

25 bynkuii. [IpaBuna HaXOXKACHUS
epBOOOPa3HBIX

26 Hurerpai. ' eoMeTpuyeckuii CMbICIT
MHTETpaia

7 Brrunicnenue onpenenéHHOro nHTErpaia
o ¢popmyie Herotona-JleitOnuia

73 Brruucnenue onpenenéHHoOro HHTerpaia

o ¢popmyie Herotona-JleitOnuia




IIpuMeHeHnue unTErpana s

29
HAXO0XIEHUS IJI0Ma1el TUIOCKUX GUryp
IIpuMeHeHnue unTErpana s

30 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeI

31 [Tpumeps! pemennii nuddepeHInaIbHbIX
ypaBHEHUU

1 [Tpumeps pemennii nuddepeHImaIbHbIX
ypaBHEHUU
MareMaTHuecKoe MOJICITUPOBAHUE

33 peaIbHBIX MPOLIECCOB C MOMOIIbIO
Qg depeHIMaIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TrpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
KonTtponsnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METO/BI PELLICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IBI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METO/BI PELLICHUS

MOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHBIC MCTObI pCIICHUA

53 JOrapu(pMHUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
2 I'paduueckue MeTOIBI peLICHUS
UppaMOHATBHBIX YPaBHEHHH
63 I'paduueckue MeTobl pelIeHus
[I0OKa3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTobl pelIeHus
NIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIBI peLICHUS
JOrapu(pMHUECKUX ypaBHEHUN
66 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




67

I'paduueckue MeTo bl pemeHus
JOTapuPMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
YpaBHEHU U

69

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(GMUIecKux
YpaBHEHU U

70

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(pMUIECKux
HEPABEHCTB

71

I'paduueckue MeTo bl pemeHus
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"HppannoHaibHble, I0OKa3aTeIbHbIE U
JorapupmMHUECKue HepaBeHCTBA"

73

KomriekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUYECcKasi (pOpPMBI 3arucu
KOMILJIEKCHOT'O YKCia

74

KomruiekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75

Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YHCIIAMHU




N300pakeHne KOMIUIEKCHBIX YHCET Ha

77 KOOPAMHATHOW IJIOCKOCTH

73 N3006paskeHne KOMIUIEKCHBIX YUCell Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TECOMETPUIECKUX
3a1a4

%) KonTtponbnas pabdora: "KomriekcHbie
yucna"

83 Harypainbhbie u 1iesnsie yucia

84 Harypainbnble u 1iensle ynucia

25 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJbIX YHCET

26 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJBIX YHCel

%7 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

28 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

29 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LIEJIBIX YUCEII: OCTATKH 110 MOYJIIO

90 [IpuMeHeHre NPU3HAKOB AEITUMOCTH

HEJIBIX YUCEII: OCTAaTKU 110 MOOYJIIO




91

[IpuMeHeHne npru3HaAKOB JEIUMOCTH
LEJbIX Yhcell: aroput™ EBkinuaa ais
pElLIeHMS 3a/1a4 B LEJbIX YUCTaX

92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

94

CucreMa 1 COBOKYITHOCTb YPAaBHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH parioHaIbHBIX
ypaBHEHUU

96

OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MppaLMOHAIBHBIX
YpaBHEHU U

97

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU




100

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

[IpumeHeHne CuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3TUYHBIX 00JIACTEe HAYKU U pealbHON
YKWU3HHU, HHTEPIIPETALUs TOJTyYEeHHBIX
pe3yabTaToOB

102

[IpumeHeHne cucTeM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3a/1a4 U3
pPa3TUYHBIX 00JIACTEeH HAYKU U peaTbHON
YKU3HHU, HHTEPIIPETALUs TOJTyYEeHHBIX
Ppe3yabTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PELLICHUIO
MaTeMaTU4YeCKMX 3a/1ad U 3aJa4 u3
pa3uyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNnbTaToB

104

KonTponpHas padora: "Cucremsl
paIMOHATBHBIX, UPPAMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

105

PannonanbHbIE YpaBHEHUS C
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
napameTpamMu

107

PanyoHanbHBIE CUCTEMBI € ITapaMETPaMHU




Hppanuonaibubie ypaBHEHUS,

108 HEpaBEHCTBA C ITapaMeTpamMmu

109 HppanmonaibHbIe CUCTEMBI C
napaMeTpamu

110 [loka3aTenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapaMmeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpruyecKue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruuecKkue HEPABEHCTBA C
napaMeTpamu

116 TpUroHomMeTpru4eCcKue CUCTEMBI C
napameTpamu
[Toctpoenue u uccinegoBaHue

117 MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napameTpamu
[TocTtpoenue u uccinenoBaHue

118 MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119 [TocTpoenue u uccienoBaHue

MAaTEMAaTHYICCKUX MOI[CJICI\/'I PCAIBbHBIX




CUTYalHMi C IOMOIIBIO CUCTEM
YpaBHEHUH C MMapaMeTpamu

KontponbHas pabdota: "3anauu ¢

120 .
napaMeTpamu

121 [ToBTOpEeHme, 0600IIECHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHnue, 060061IeHNE,
cucTtemaTu3anus 3Hanui: "YpaBHeHus"
[ToBTOpeHnue, 060061ICHNE,

123 CUCTeMAaTH3alus 3HaHUil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpEeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuii: "HepaBencTpa"

125 [ToBTOpenue, 06001IeHNE,
cucremaTtusanus 3Hanuii: "HepaBenctra"

126 [ToBTOpeHnue, 060061IeHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"
[ToBTOpEeHme, 0600IIECHNE,

127 cucremaTtusanus 3Hanuil: "[IponzBoanas
u €€ npumMeHeHue"
[ToBTOpEeHme, 0600IIECHNE,

128 cucremaTtusanus 3Hanuil: "[IponzBoanas
U €€ npuMeHeHue"
[ToBTOpenue, 060061IeHNE,

129 cucreMartuzanus 3Hanuil: "[IponsBoaHas

U €€ npuMeHeHue"




[ToBTOpeHnue, 060061IeHNE,

130 cucrtemaTtusanus 3Hanuil: "Murerpan u 1
€ro npumMeHenue"

131 [ToBTOpeHnue, 060061IeHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuit: "OyHkuun"

133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

134 Hrorosast kKoHTpOJBbHASA paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTEeMAaTH3aIHsI 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTarTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o01ero odpa3oBanusi

Yucna 1 BEIUHCIIEHUA

1.1

OHGpI/IpOBaTB MNOHATUAMU: HATYpaJIbHOC, LCJIOC YHCJIO; HCIOJIB30BATbh
MPpU3HAKHU ACJIUMOCTH MCJIBIX YHCCJI, PA3JIOKCHUC 4YHUCIIa Ha HNPOCTHIC
MHOXUTCIINA OJId pCHICHUS 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBLHBIM IIOKa3aTCJIEM

1.3

OnepupoBaTh MOHATUSAMHU: JIOTApU(M YUCIIA, JECITUYHBIE U HATYypalbHbIE
J0rapuQMbl

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBAa CTENEHU [JIs1 MPeoOpa3oBaHUsl BBIPAKECHUH,
ONepUpPOBaTh TOHATUSMHU: IOKA3aTEJIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPAaBHEHUN 1 HEPABEHCTB

2.2

BomonsasaTe npeoOpazoBaHMs BBIPAKEHHM, COAEpXKAIIUX JIOTapu(MBI,
OTIEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JOrapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxonuts pemenus NpocTeUInX TPUrOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ PEIICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  yYpaBHEHHUH JUIsl  pelIeHUS
MPAKTUYECKHX 3a7a4

2.5

Haxomuts  pemeHuss  IOPOCTEHIIMX  CUCTEM U COBOKYIIHOCTEH
PalMOHAIIBHBIX YPAaBHECHUI Y HEPABCHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha A3BIKC aﬂre6p1>1, COCTaBJIATH
BBIPpAXKXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIIOBUIO 3aJavu,
HCCICO0BATH MTOCTPOCHHBIC MOJCIIN C UCIIOJIb30OBAHUCM allliapara aJ'II‘66pr

OyHKINUH U TPaPUKH

3.1

OnepupoBaTh MNOHATHAMHU: IEpUOANYECKass (QYHKUUSA, TPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIUH, HaunOoJbIIee U
HavMeHbIIee 3HaYeHUS (PyHKINU HA MIPOMEXKYTKE; UCIIONIB30BATh UX IS
uccienoBanus QyHKINH, 3JaHHONU rpaduKoM

3.2

OnepupoBaTh HOHATHAMH: TpapHUKH MMOKA3aTEIbHOH, JTOrapuPpMUUECKON 1
TPUTOHOMETPUUYECKUX (PYHKIUI; H300pakaTh WX Ha KOOPAWHATHOMN
IUTOCKOCTHU | MCTIOJIb30BATh JUIS PEIICHHs yPaBHEHHH U HEPAaBECHCTB




N3obpaxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH  JTUHEWHBIX

3.3 YpaBHEHUHW M UCIOJIB30BaTh MX MJIA PEIICHUS CHCTEMBI JIMHEUHBIX
ypaBHEHUU
34 Ucnonb3oBatk rpaduku (yHKIUN 78 KUCCIEIOBAHUS MPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYTUX YICOHBIX AUCIUILTUH
4 Havana maremaTndeckoro aHanunsa
OnepupoBaTh TOHATUSMU: HENpPEpbIBHAS (DYHKIMS, MPOU3BOIHAS
4.1 GyHKIIMHM, WMCIOJIb30BaTh T'E€OMETPUUYECKHH UM (U3HUYECKUNA  CMBICI
IIPOU3BOJHOM ISl peLICHUs 3a7a4
49 HaxomuTe  mpoW3BOAHBIE  AJIEMEHTApPHBIX  (YHKIUH,  BBIYUCITH
' MIPOU3BOTHBIC CYMMBI, IPOU3BEIACHISI, YACTHOTO (DYHKITUI
Hcnonp30BaTh  MPOM3BOAHYIO JJIA  HCCleOBaHMS  (QYyHKUMM Ha
43 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YIbTaThl UCCIECAOBAHUS K
MOCTPOCHUIO TPpaUKOB
44 Hcnonb30BaTh NPOU3BOJHYIO I HAXOXKICHHS HAWIY4lIEro PEIIeHUs B
’ MPUKIIAHBIX, B TOM YHCJIE COIMAIBHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHSATUSMHU: TEpBOOOpa3HAsT ¥ HWHTErpai;, I[MOHUMATH
' reOMEeTPUYECKUi 1 (PU3NYECKHI CMBICI HHTErpaja
46 Haxoauts mepBooOpasHble 3JIEMEHTapHbIX  (DYHKUMHA, BBIUUCIATH
’ uHTerpai o popmyne Herorona — JleitOnuma
47 PemaTte npukiagHble 3a/1a4, B TOM YUCIE COLUATBHO-3KOHOMHYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJCTBAMH MaTEMAaTHYECKOTO aHaJI3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
1.2 CreneHb ¢ pallMoOHaIbHBIM TTOKa3atesieM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JTOrapu(pMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALINX JIOTAPU(MBI
9 [IpeoOpa3oBanue BbIpaxeHHi, COAEPKALIUX CTENIEHHU C PalliOHATbHBIM
’ MOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IloxasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA
26 CucreMpl JNMHEWHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a7ad C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 IIpumeHeHnEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX
' 3a]a4 M 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAYKH U peallbHOM KU3HU
3 OyHKIMU U TpapuKu
Oynknusa. [lepuogudeckne QynHkiuu. [IpomMexyTkum MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbsl 1 MUHUMYMBI (GyHKOHH. HanOosbiiee W HawMeHbIEe 3HAYCHHE
(GyHKIUU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaPUKU
33 [TokazaTenbHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUHA 1715 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIMIA 11 HMCCIEAOBAaHUS  MPOLIECCOB H
3.5 3aBUCUMOCTEH, KOTOpble BO3HHUKAIOT MPH PELICHUM 33134 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Havana maremaTndeckoro anaanza
4.1 HenpepoiBable pyHKIMN. METO MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEeHCTB
4.2 [TpousBognas pyukiuu. ['eomerprueckuit U GU3NUECKUN CMBICI TPOU3BOTHOM
43 [Tpou3BosHbIe 31eMEHTapHBIX (QYHKUUH. DOpMynbl HAXOXKICHHS MPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYyHKIIUN
[IpuMeHeHne TPOM3BOAHOW K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh M
4.4 SKCTpeMyMbl. Haxoxaenne HauboNbIIero 1 HAMMEHBIIET0 3HaYeHUsT (PYHKIIUU Ha

OTpe3Ke




IIpuMeHeHne TPOU3BOAHOM IJIs HAXO0XKACHUS HAWITYYILIEro PeIIECHUs B IIPUKIIAIHBIX

4.5 3amavax, JJIs OMpPEAeNIeHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMyJION WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX

47 WHTerpa, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BBIrclIieHne HHTerpasa mo

dbopmyne HeroTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOICTBO, IMpPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI H
KOHTPpIPUMEPBI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJUTH  JOKa3aTeNbHBIC pPACCYXJCHUS TPH pEIICHWH 3ajad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMECHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBGHHBIﬁ
ammapar JJisi OIMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUN U TP PEIICHUH
3aa4, B TOM YHCIC U3 APYIrux y‘-I€6HI>IX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 337124

YMeHHne oneprpoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JIeHCTBUTENBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, palruOHAJIBbHOC YHCIIO,
UppaIMOHATIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IIEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKH JIEJIMMOCTH, HAUMEHBIIUI OOIIMI JeJUTeNh U HauMCHbIIEe
o0miee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHny 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3WUIIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIUMCIICHHE 3HAYCHUN U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, NpeoOpa3oBaHUs JAPOOHO-PAITHOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC ONCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas porpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMILJIEKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKas, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKHE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAaM{; TNPUBOJUTH TPUMEPBl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHIM CMBICIT OTIPEAeTUTENSI

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIbHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoOM; NPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKLUHU, TECOMETPUUCCKUN U
bU3MYEeCKU CMBICT TIPOW3BOJHOW, IEepBOOOpaszHas, oOmpeaeaEéHHbINA
WHTETPANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH, yMEHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOWU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINW; YMEHHE HaXOIWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO ISl HMCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amlapara MaTeMaTHYeCKOTo
aHalM3a; MPHMEHATh TPOM3BOIHYIO IS HAXOXKICHHUS HAWIYYIIETO
pelieHusl B NMPHUKIATHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3a1a4ax; HAaXOAUTh TJIOMAIH U 00bEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMNA, JUHEWHas (YHKUWS, KBaJpaTHUyHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
GyHKIMKM, TIOKa3aTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpaUKH U3yYEHHBIX (YHKIMU, BBHIIOIHATH MPEoOpa3OBaHUA
rpa¢ukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs1 U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U
3a]a4 U3 peaNbHOM KU3HU; BRIpaXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJI30BATh CBOMCTBA U rpaduKu (PYHKIUHA I pereHHs
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; H3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTHA MHO>KECTBA PELICHUN YPaBHEHNM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTH yIpPaBIEHUS TUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33JlayM, HMCCIIEJOBAaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOA00HOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHble CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCHOJb30BAaHUMEM arapara

anreOpbl, UHTEPIPETUPOBATDH MOJTyUYECHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeHee apumeTHiecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHJapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBI0 TaONHMII ¥ JUarpaMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeUBaHUsT H JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYalHBbIM OIBIT WU CIyd4alHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnu, komOuHaTopHbIe (PaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBaThH
NOHATUSMM: CllydaiiHas BEJIWYMHA, PpACIpPEIEICHUE BEPOSITHOCTEM,
MaTEeMAaTHYECKOE OXXHMIAHWE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHCHHE
CllyualiHOW BEJNWYMHBI, (YHKIUM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTe€IbHOTO M HOPMAJIbHOIO paclpeacieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpEeNeiaeHUu st
peleHus 3ajady; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIIEJOBAHUIN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK; OmHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U pACCY>KACHHS IS pEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCTh U MEPIEHANKYJIIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yToJ
MEXIY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMAaTHYECKHE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomanb
MOBEPXHOCTH TMHPAMHUJBI, MPU3MBI, KOHYCa, IIMHApa, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuiesienurnesia, MUpaMuabl, MPU3MbI, LHAIMHJPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHE MPUMEHSTh CBOHCTBA FEOMETPUUIECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpeAeNeHHs U3y4yaeMbIX (HUTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAx W NMPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo ¢uryp mo
pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOANMMBIC OMOJIHHUTEIBHBIC

MOCTPOCHUS
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YmMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUE MMOAOOHS, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYpPHI, B TOM YHCJE B TPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHUS
NIPY PEIICHHUH 32/1a9; HAXOUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, yTOJ,
I0IaAb, 00BEM) IIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEATbHOW KM3HH;, YMEHHE BBIUYUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nMHA, yroj, IIomanb, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, oMb chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TapaJlIeieuIeia, MTUPAMHUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BEIACHHE, Yroll MEXIy
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3ajad JpYyrux y4deOHBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucia ¥ BEIYUCICHUSA

1.1

Harypanbsnsle u nensie ynucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Pammonaneupie  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOW, TIPOIICHTHI,

b2 OeCKOHEeUHbIE TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypajbHOM creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenens ¢ nenbiM nokaszareneMm. CTeneHb ¢ paluoHalIbHBIM NoKka3zatesnieM. CBoHCTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuaHbie U HATYpalbHBIC JOTapu(MbI
JlelicTBUTENbHBIC YHCcha. Apu(MeTHIeCKre onepaiy ¢ 1eHCTBUTEIbHBIMU YHCIIaMHU.
1.7 [TpuOnmxEHHBIE BHIYMCIICHUS, TIPAaBUJIa OKPYTICHHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [enbie 1 IPOOHO-pAIMOHATBHBIC YPAaBHEHUS
2.2 Uppanmonaibublie ypaBHEHUS
23 TpuronoMeTpuuecKkrue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHUS
2.5 Ilensie 1 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeennuTenb MaTpULIbI




OyHKIUHN U TpapUKU

@ynkius, crnocodbl 3amanus ¢ynkuuu. 'padux Qynkinun. B3anmuo oOpartHbie

>l ¢bynkuun. Yérneie n HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte onpeneneHuss M MHOXeCTBO 3HadeHUH (yHkiuu. Hymm Qyskium.
39 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI QyHKIuH. HanGomnpinee W HauMmeHbllIee 3HAYCHUE
(GyHKIIUU Ha IPOMEKYTKE
313 CrenenHas GyHKIMS C HATYpPAIbHBIM M IIEJIBIM TTOKa3zaTenieM. E€ cBolicTBa u rpaduk.
' CaoiicTBa 1 rpa UK KOpHS 71-0i CTEIICHH
34 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
16 Toukum paspeiBa. AcumnTorel rpa¢ukoB ¢yHkumi. CpoiicTBa  (QYyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOICHTOB
4 Havana maremaTu4eckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHre TPOM3BOMHOW K UCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. Haxoxxaenre HauOoNbLIET0 M HAMMEHBIIEro 3Ha4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS




7.5

KOOpI[I/IHaTBI " BCKTOPBI
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