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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblit Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0€cle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U AOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
(bopMynupyeT CBOM IOCTHKEHUS B MaTeMaTHYeCKol (opme.

VY4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX MJIS
JAIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU aireOpbl U MaTeMaTUYECKOro aHajau3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOIBIO UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETaluu IOJyYEHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ MIPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJIE, HAyKEe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYuyeOHbllt Kypc 007aJaeT 3HAYMTEIbHBIM BOCIMTATENIBHBIM IOTEHIIMATIOM, KOTOPBIH
peanmu3yercsi Kak depe3 ydeOHBIM MaTepual, CHOCOOCTBYIOHMIMKA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnequpuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe meroauku o0ydeHus anredpe M HadajgaM MaTEeMaTHYECKOro aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUYEeHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbMUCHCHUS», «DyHKIMM U
rpaduxmn», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro anainusa», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOAWYECKUE JIMHUM W3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYyTr
Jpyra W TOCTENEHHO HAaChIasAChb HOBBIMU TeMaMHM M paszjenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS MHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B cebde CcoJep)KaHue HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXKECTB, MareMaThyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTeMaTHYeCKHM allaparoM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUU Y4eOHOro Kypca, Al peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATD YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MatTeMaTNUn4YCcCKUMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIIM(PUUSCKUE 3aa4H ¥ OllePAIUU: JCIICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHHE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TaK»xXe BI)Ipa)KCHPIfI,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpapUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKOW ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOMCTB M TPaQHUKOB, UCIIOIb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK M C PEHICHUEM ypaBHEHUHN W HepaBeHCTB. [Ipn
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
3aBHCUMOCTH MEXKIY Pa3JIUYHbIMUA BEJIMYUHAMH, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTMTUYECKOM, Trpaduyeckoii U ciloBecCHOW. Ero wu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopnepxarenbHas nuHusa «Hadama maTeMaTHyecKoro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpPUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4JarolInMcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM W YCKOpEHHs ImporeccoB. JlaHHas conepkaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTM TIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH peajJbHbIX CHUTYyalluid, MO3BOJIAET
HAaXOJUTh HAWIYYIIEE PEIICHUE B MPHUKIAAHBIX, B TOM YHCIE COUHUAIBHO-DKOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIIAKOLIMXCSA PE3YJIbTATAX, NOJYYEHHBIX B XOJ€ PAa3BUTUS MAaTEMATUKHU KaK HAYKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHTBHl TEOPHUM MHOXKECTB M MATEMaTUYECKOW JIOTMKH. TeOpeTUKO-MHOKECTBEHHBIE
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUYECKHUE TUCLMIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOM MAaT€MaTUKU W HCIIOJIb30BaTh €ro ISl BBIPa)KCHHS CBOHUX MbICHen. [pyrum
BAKHBIM NPHU3HAKOM MAaTE€MAaTUKU KaK HAyKH CI€AyeT NPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHHUSA, KOTOpPbIE  MPU3BAHBI  CIHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «Anrebpa U Hayalla MaTeMaTUIeCKOT0 aHaJIn3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYE€CKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COIEPKAHUE OBYYEHUSI

10 KJIACC

Yucsa v BbIYUCICHUSA

Panmonansubie unciaa. OOBIKHOBEHHBIC M JIECATHYHBIE POOU, TMPOIIEHTHI, O€CKOHEUHBIE
nepuoanueckue Apoou. [Ipumenenue npobei 1 MPOLIEHTOB JJIsl pEIISHUs MPUKIIATHBIX 3a7a9 U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pealbHOU KU3HHU.

JleiicTBuTenpHble YKcia. ParmoHanbHbIe M UppallMOHANBHBIE Yucia. ApudmeTnuecKkue
omnepanuy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOTO YWCIA M €ro CBOMCTBA.



[TpubnnKEHHBIE BBIUMCICHUS, MpaBWJIa OKPYIJIEHUs, MPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHHM.

Crenenb ¢ neibiM nokasareneM. bunom Heiotona. Mcnonbs3oBanue noaxoasimein Gopmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHb C palMOHAIBHBIM TIOKa3aTelieM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm uncna. CoiicTa jgorapudma. JlecaTHuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TAHIT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI U HEPaBEeHCTBA

ToxnecTBa M TOXIECTBEHHblE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUA-CIIECTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHHUS IETBIX U JPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JlelleHne MHOTOWIEHa Ha MHOIOYJIEH C OCTATKOM.
Teopema be3y. Muorounensi ¢ riensivu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTEIICHU U KOPHH.

UppanuonaneHple  ypaBHEeHUs. (OCHOBHBIE METOAbl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PEIICHHUS JIOTapH(PMHUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXCHU. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pewienne cucrem JNHMHEMHBIX ypaBHEHUH. Marpuima CUCTEMbl JIMHEMHBIX YpPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpUYeCKUH CMBICI M CBOMCTBA, BBIUMCIEHHE €TI0
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHNUs CUCTEMBI TMHEHHBIX YpaBHEHUN. Pemenue
MPUKIIAJHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHM. McciienoBanue MocTpoeHHON
MOJIEJIN C TOMOIIBIO MaTPHI] U OIIPEAEIUTEIEH.

ITocTpoeHrne MaTreMaTHYeCKUX MOJENEW pealbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PELIECHUI0 MAaTEMaTHYECKUX 3a7ad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

@yHkMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
bynkuuit. I'paduk pynkunu. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (yHKIUHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HaKonocTostHcTBAa. UETHble M Heu€THble (QyHKUMU. [leprogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUIHU. MakcuMyMbl 1 MUHUMYMbI GyHKunu. HanOosnbliee 1 HanMeHblee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENWHas GYHKIMHU. DJIeMEHTapHOe UCCIIeI0BaHuEe U
MOCTPOEHNE UX TPadUKOB.

Crenennas QyHKUMS C HaTypaJbHBIM M LENbIM MoOKa3zareieMm. EE cBolicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA N-OM CTeneHW Kak (PYHKIMM OOpaTHOM CTENeHH ¢ HaTypajbHBIM
[IOKa3aTEJIEM.



[TokazaTenpHas u JorapudpmMuueckas GyHKIIMU, X CBOWCTBA W Tpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH I pelieHns ypaBHEHUH.

TpuroHomerpudeckass OKpPYKHOCTb, OIpPENEICHNE TPUTOHOMETPUYECKUX (YHKIMN
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHATIbHBIE 3aBUCMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hauyana maTemMaTnyeckoro aHajamusa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpHuYecKass mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH reoMeTpHUYecKON MPOrpeccuu.
JIuHeHbII M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHue IPOrPECCUU JUIsl PELIEHUs] pealIbHbIX 3a]au IPUKJIAJHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢dbyukuii. CBoiicTBa (YHKIUN HEMpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB ISl PELICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpephIBHBIX (DYHKIIUM JJIsl pEIICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUAN
CMBICJI IPOM3BOIHOM. Y paBHEHHE KacaTelIbHOH K rpaduky QyHKIHH.

[TpousBoaubie dneMeHTapHbIX QyHKIUN. [Ipor3BoaHAsS CyMMBI, IPOU3BEIACHHS, YACTHOTO
¥ KOMIO3UIINU QYHKITUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Omnepalny HajJ MHOXECTBaMU M WX CBOMcCTBa. Jlnarpammsel Ditniepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJig ONHUCAHMS pPEAIbHbIX IPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTUYeCKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanbasle u nensle uucna. [IpuMeHeHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEI,
HauoOonbmui obmuit nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBKinja s pemenus 3a1ad B LENbIX Yuciax.

KommnekcHble uncma. AunreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHe ONepaluyu ¢ KOMIUIEKCHBIMU unciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna MyaBpa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeN Uil pelleHus (U3NYECKHX U
F€OMETPUYECKUX 3a1au.

YpaBHeHUsI M HEpaBEHCTBA

Cucrema ¥ COBOKYITHOCTb YPAaBHEHU W HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI -
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot00p KOpHEWH TPUTOHOMETPUYECKHX YPAaBHEHHH C IOMOIIbIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. PenieHne TpuroHoMeTpuyeCKnX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHBIX U JIOTapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYINHOCTEH  PAallMOHANIBHBIX,
UppaMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3ajjady U3 pa3iMyHbIX 00JacTell HAayKM M peaJlbHOM JKU3HU, HMHTEpIpeTanus IOJy4EeHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPapuKu

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpa3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['paduueckue MeTOAbl pELICHUS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (yHKUMH IJI1 HCCIEAOBAaHUS IPOLECCOB U 3aBUCUMOCTEH,
KOTOPBIC BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4ecKoro aHajaim3a

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeTIPephIBHOM (PYHKIIMM Ha OTpE3Ke.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOKJICHHsS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS 1EPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Belaucinenue onpenenéHHoro nHrerpaina
no popmyne Herotona-Jleli6uua.

[IpumeHeHne wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IMIOoCKUX ¢uryp u o0bEMOB
F€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI
1) rpamaaHCKOro BOCIUTAHMS:
c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHHMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIEHUH, NpOIEAyp TIpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEUCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUECHUEM;
2) IaTPMOTHYECKOI0 BOCIIUTAHMS:
c(OpMHUPOBAHHOCTh POCCUNCKOMN Tpa’kJaHCKON MIEHTHUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLIECHHE K JOCTHKEHMSM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHUCKOW MAaT€MaTHYECKOW IIKOJIbI, HUCIIOIb30BAHUE JTUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUpPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU U JCSTENIbHOCThIO YU4E€HOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OSCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYECKUM aCleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUECKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3[0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (u3nuecKkas akKTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENIBHOMN 1EATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoecCHOHANBHOM AESTeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHUE BIIUSHHUS COLMAIBHO-
HSKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHUE MPUPOJHONM M COIHUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOLIEH CPe/Ibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOUW NESITeIbHOCTH, ITANoOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl Pa3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKU U MaTeMaTUYECKON KYJIbTYpOH KaK CPeACTBOM MO3HAHUS MHUDA,
TOTOBHOCTh OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHDBIE PE3YJIbTATHBI

Ilo3naBaTebHbIE YHUBePCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHWH MEXIY TMOHATHAMHU, (OPMYIUPOBATh OMpEEICHUS TOHSATUH,
yCTaHABIWBATh CYIIECTBCHHBIM TNpPH3HAK KIACCH(HUKAIMKA, OCHOBAHUSA JIA OOOOIIECHUS U
CpaBHEHHUS, KPUTEPUHU TPOBOJMMOI0 aHAIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHsS B (pakTax,
MaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSAX, TMpeasiaratb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;



JlenaTh BBIBOJBI C MCIOJBb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAUBAaTh AapryMEHTAIMI0, MPUBOAUTH NPUMEPhl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh CHoco0 pemieHus Yy4eOHOW 3amgaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
peiieHus, BbIOMpaTh HauOoOlIee MOMXOMANIMA € YY4ETOM CaMOCTOSTEITBLHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AelCTBHA:

MCIIOJIb30BaTh BOIMIPOCKHI KaK MCCIIEOBATEILCKUI MHCTPYMEHT MMO3HAHUSA, POPMYITHUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYne, MpobieMy, ycTaHABIMBAaTh HCKOMOE W JaHHOE,
dbopMUpOBaTH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

IIPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEGHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUS, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6Gora ¢ undopmanmeii:

BBISBJISITH JEPUIIUTHI HHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX I OTBETAa Ha BOIPOC M IS
pelieHus 3a1a4uu;

BbIOUpaTh WHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh U HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTaBIATh €€ B pa3au4HbIX  dopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHMBAaTh HAAE&KHOCT, WHGOPMAIMU MO0 CaMOCTOSATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eilicTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMU M IEISIMU
0011IeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U NMHUCHbMEHHBIX
TEeKCTaX, JaBaTh TOSICHEHUS 110 XOJy PEIICHUS 3a]add, KOMMEHTHUPOBATh TMOJy4YECHHBIN
pe3ynbTarT;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOJIEMBI,
perraemMoil 3aja4u, BBICKA3bIBaTh WJIEW, HAIICJICHHBIE HA MOWCK PEIICHUs, COMOCTABIATH CBOU
CYXKJICHUSI C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAIOra, OOHAPYKHBATh Pa3JIMUME M CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABISATh PE3YyJIbTaThl PEIICHUS 3a7auyd, HKCIIEPUMEHTA, HCCIEIOBAaHUS, IMPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YY4€TOM 3aJad Mpe3eHTAluu |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranuzanms:



COCTaBJIATh IUIAH, aIFOPUTM pELIEHUs 3aladyd, BbIOMpPATh CIOCOO pEIIeHHUs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HAaBBIKAMU [103HABATEIbHOM pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX TPOIIECCOB, WX pe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPDH PEIICHHH 3alayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MEIHM ¢ YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUS] WM HEJAOCTHXKEHMsI Pe3y/lbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniarTbh BUIbl padoT, JOroBapuBaThcs, 00CYKIATh
MIPOILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOMIMI NPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce 0Oyd4aroIIMICS MOJYYHUT CIEAYIOIIHME NpEeIMETHbIE
pe3yibTaThl O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anredpa M Hayana
MaTEeMaTUYECKOT0 aHAIIU3a»:

Yuciia M BHIYMCIICHUS:

CBOOOJIHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO, OECKOHEYHas! MEepUOUecKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOYJIb AEMCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH IpOOH U MPOLEHTHI AJIs PEIIEHUs IPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUU U pEAIbHOM )KU3HH;

OPUMEHATh NPUOIIKEHHBIE BBIYUCICHUS, MpaBWa OKPYIJICHHs, NMPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO ONEpUPOBATH IOHATHEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpMY 3alHMCH JAEUCTBUTEIBHBIX YHCEN JJs pPelIeHHs] MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUSI JAaHHBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: JIOTapudM dYHcia, NECATUYHbIE M HaTypajbHbIE
JoTapuQMmBbl;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CHHYC, KOCHMHYC, TaHI€HC, KOTAHT'€HC YHCJIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO apryMeEHTaA.

YpaBHeHUS H HEPABEHCTBA:



CBOOOJHO  ONEpUPOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHS PALMOHAJIBHBIX W JAPOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILIECHUS HEPABECHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHSTH JeJieHHe MHOTOWwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJHO ONEpUpOBaTh IMOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIONb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbI) CHUCTEMBbI
JUHEHHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOZEIM C IIOMOLIBKO MAaTpHILl U
OIpEeACIIUTENEH, UHTEPIIPETUPOBATD ITOY4EHHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BRIPAKEHHIA;

BBIIOJHATh NPEOOPAa30OBaHMUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
palOHaIbHBIM IIOKA3aTEIIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (QopMyibl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHATh
HEeo0Xo01uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYalMd Ha s3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBA 10 YCIOBHIO 3a/adyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QPYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QYHKIHMH, BBIIOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEIENEHHs M MHOXKECTBO 3HAYEeHUH
GbyHKIMY, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAMYECKHE
(GYHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIlIee M HaMMEHblIIee 3HaYeHNne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CTENEHHas (PYHKLIMS C HATypaJlbHbIM M LEIBIM
nokasarenemM, rpaQukK CTeNeHHOW (YHKIIMH C HAaTypaJbHBbIM U LIE€JbIM IOKa3aTelleM, rpaduk
KOpHs1 N-0¥i CTEeTeH! KaK (PYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeleM;

ONEepHpOBaTh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QyHKIUH,
BBITMIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: MOKa3aTelibHas W Jjorapudmuueckas QyHKUIUH, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUIsl peLICHHs YPaBHEHUIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpe/eeHue
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCIMONb30BaTh Ipaduku (QYHKIUHM A7 UCCIEN0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYruX Yy4eOHbIX MPEIMETOB M peabHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJIHO OIEPUPOBATH MOHATHAMU: apupMETHUYECKass U TeoMeTpudecKas IpOrpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAs IPOTPECCHs], JIMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  IOCIEJOBAaTELHOCTh,  CHOCOOBI  3a/JaHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpass MPOMU3BOJAHBIE (YHKIIUH,
KacaTeNbHas K rpaQuKy QyHKINH;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEICHHUS, YAaCTHOTO M KOMIIO3ULUHU JIBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3aau.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMU HaJl MHO>KECTBAMU;

MCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar JUisl ONMCaHUs peajlbHbIX MPOIIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNeHHe, TeOopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4eCKOro OO0bEeKTa, JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YpPaBHEHHS U
HEPaBEHCTBA.

K xoHny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE NpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOT0 aHaJIu3am:

Yuciia M BHIYMCIICHUS:

CBOOOJTHO OIEPUPOBaTH MOHATUSAMH: HATypajJbHOE U LEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX U LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AenumocTty nensix yncen, HO n HOK
HaTypaJIbHbIX YHMCEN JJIs pelleHus 3aa4, IPUMEHATh anroput™ EBkinaa;

CBOOOZHO ONEPUPOBATH MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHCIIa B ajireOpandyeckoil U TPUTOHOMETPUUECKOH (opme,
BBITMOJIHATH apu(METHUECKHE ONepallii ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuuecKre HEpaBeHCTBA, HAXOAUTh UX PELICHHSI C TOMOIIbIO0 PABHOCHIIBHBIX I1€PEXO0/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HE00X01uMble (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJHO OMEPUPOBATh MOHATHAMH: CHCTEMAa M COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CJIC/ICTBHSI, HAXOJIUTh PELICHUSI CUCTEMbl U COBOKYITHOCTEN
paloHaIbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

peliate palioHajbHble, HWpPpPALUMOHANBHBIC, IIOKa3aTelbHbIe, JOorapu@MUUecKue Hu
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJIU U MapaMeTphl;

MPUMEHSTH TpadUIecKre METOIBI JUIsl PEIICHUS] YPABHCHUN M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpamy;

MOJICJIMPOBaTh peajibHble CHUTYallUd Ha s3bIKE aiureOpbl, COCTABIATH BbIPAKECHHUS,
ypaBHEHUsI, HEPABEHCTBA W HUX CHCTEMBbI IO YCIOBHUIO 3a/Jaud, HUCCIEJ0BATh IOCTPOCHHbBIC
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, MHTEPIPETUPOBATH MMOJYICHHBIN pE3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH Tpa@UKU KOMMO3UIMHA (PYHKIUN C MMOMOIIBIO AJIEMEHTApPHOI'O HCCIEIOBaHUS U
CBOMCTB KOMITO3HIIUHU ABYX ()YHKIIHIA,

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHHWW W HEPABEHCTB Ha KOOPJIWHATHOMN
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA,

MPUMEHSTHh QYHKIIUHU JJI1 MOJICTHPOBAHUS M HCCIICIOBAHUS PEaTbHBIX IMPOIIECCOB.

Hayajsia MaTeMaTH4eCKOr0 aHaImM3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCleAoBaHHS (GYHKIUM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHSI (DYHKIIMY HEPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOJAHYIO IS HaXOXKJICHUSI HAWJTYUIIEro PEIICHUs] B MPHUKIATHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, ISl ONpPENCIICHHS] CKOPOCTU U YCKOPEHUs
mpolecca, 3aIaHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: IIEPBOOOpaA3HAs, ONPeeIEHHBIN HHTETPal, HAXOIUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIMA MU BBIYUCIATH HHTErpan 1o ¢dopmyne HproToHa-
JleliOHMMA;

HAXOJUTh IJIOMIAAN TIIOCKUX (GUTYpP U 00BEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh MPEJCTaBIEHHE O MaTeMaTUYECKOM MOJICJIUPOBAHUHN Ha TPUMEPE COCTABIICHUS
nudepeHInabHBIX YPaBHEHUIT;

peliaTh NPUKIAJHBIE 33[a4l, B TOM YHCJE COIHATbHO-SKOHOMHUYECKOTO U (PU3NYECKOTO
XapaxkTepa, CpeICTBAMU MaTEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpOKEHUS U 2 1
YpaBHEHHS
ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHA. 1 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 HppanuoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KowmmiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI pecypest
1 MHOXxecTBO, onepauu HajJ MHOKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmapara Jjs peleHus 3a1a4
Panmonaneubie yncia. OOBIKHOBEHHBIE U
4 JieCATUYHbIE APOOH, POLIEHTHI, 1
OeCcKOHEeUHbIE MEPUOUUECKUE IpoOH
Panmonaneshbie yncna. OOBIKHOBEHHBIC U
5 JeCATUYHbIE APOOH, MPOLIEHTHI, 1
OeCcKOHEeUHbIe IIEPUOUUECKUE IpOoH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ MPOLEHTOB ISt 1
pelieHust NpUKIaAHbIX 3a7a4
8 JelictBuTensHble yncaa. PanimonanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepauu c 1
JEHCTBUTEILHBIMU YU CIIAMA
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 1

CBOMCTBA




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

11 OKPYTJICHHS, IPUKUIKA U OIICHKA
pe3yibTaTa BEIYUCICHUN

12 Cmapmosas ouaznocmuueckas paboma
OCHOBHBIE METO/IbI pELICHUS LIEIbIX U

13 TPOOHO-palMOHATBHBIX YPABHCHHUH 1
HEPaBEHCTB
OCHOBHBIE METO/IbI pELIEHUS LETBIX U

14 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM.

15 Jlenenure MHOTO4JIEHA HA MHOTOUWICH C
octaTtkoM. Teopema besy

16 MHorouieHs! ¢ 1eabIMA K0P PUITUSHTAMH.
Teopema Buera

17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN

18 Pemenue cucrem TMHEHHBIX YpaBHEHUMN
Martpuna cCucTeMbl JIMHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpuILbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS
Onpexnenurens MaTPUIBI 2X2, €T0

20 reOMEeTPUYECKUN CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

21 [IpuMeHeHue onpeaenuTens A perieHus
CHUCTEMBI JINHENHBIX YPAaBHEHUU

99 Pemrenne npukiiagHpIxX 3a/1a4 ¢ IOMOLIBIO

CHUCTEMBbI JINHEHHBIX YpaBHEHUM




23

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

24

25

26

KonTtpoabnas pabora Nel:
"PanionanbHble ypaBHEHHS 1 HEPABEHCTBA.
Cucrempl TMHENHBIX YpaBHEHUN"

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.
B3aumHuo oOpatubie ¢pyHkimuu. Kommosutst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHbIC
npeodpa3zoBanus rpadukoB GpyHKIKN

27

OO0acTh onpeesIcHus] © MHOKECTBO
3HadeHud pyHkuuu. Hymm QyHKmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

28

29

30

UéETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneitnasi, kBajpaTU4Has u ApoOHO-
TUHeWHas QyHKIUH

31

DJIEeMEHTapHOE UCCIEOBAHUE U
ocTpoeHue rpaduKoB ATUX QYHKIUN

32

33

DneMeHTapHOEe UCCIIEJOBaHNE U
oCcTpoeHue rpaduKoB ATUX QYHKIUN

CreneHsn C LETBIM TTOKa3aTeiaeM. buaom
Hrrotona

34

CreneHsb C LIEJIBIM ITOKa3aTeineM. buaom




Hrrotona

CrenenHast GyHKIMS C HATypaIbHBIM U

35 . .
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTpoabHnas padora Ne2: "Crenennas
¢dbynkuus. E€ cBolictBa u rpaduk"

37 Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEHHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIep KallMX CTENEeHHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl PELICHUS UPPALMOHAIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUH
UppatmonansHble ypaBHeHH. OCHOBHbIE

44 METO/BI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
HpPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU

HUPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

41 HPPALMOHATIBHBIX YPAaBHEHUN

48 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHATIbHBIX YpaBHEHUI
CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

49 KakK (QyHKIIMK OOpaTHOM CTEIICHHU C
HaTypaJIbHbIM IIOKa3aTelieM
CoiicTBa 1 rpad K KOpHS N-Oi CTENeHH

50 Kak (QyHKIIMH 0OpaTHO CTENCHH C
HaTypaJIbHbIM IIOKa3aTelleM
KounrpoabHnas padora Ne3: "CoiicTBa u

ol rpaduK KOpHS N-Oi CTETICHH.
Wppanmonanbuble ypaBHeHUS"

59 CreneHsb ¢ paliMoOHaJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNEeM U
e€ CBOICTBA

55 AJZIMMHHCTPATHBHAsl KOHTPOJIbHASA
padora 3a nepBoe nMoJyroaue

56 ITokazarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

57 Wcnonb3oBanue rpaduka GyHKIUU A5
peuieHust ypaBHEHH

58 Hcnons3oBanue rpaduka QyHKIUN A5
pelIeHNs] ypaBHEHUI

59 IlokazarenbHble ypaBHEHUSA. OCHOBHBIE




METO/bl PEIICHHS TOKA3aTEeIbHBIX
ypaBHEHUI

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE

60 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

61 METO/IbI PEIICHHUs TOKA3aTeIbHBIX 1
YpaBHEHUU
KonrtpoJsbHnas padora Ne4:

62 "ITokazarenpHas Gpyukmus. [lokazarenbHbie 1
ypaBHeHUs"

63 Jlorapudwm uucna. CoiicTa jorapugpma 1

64 Jlorapudwm uucna. CoiicTa jorapugpma 1

65 Jlorapudm uucna. CoiicTBa norapugpma 1

66 JlecsiTHUHBIC U HATYPATBHBIC JTOTAPH(PMBI 1

67 JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI 1

68 [TpeoOpazoBanue BhIpaXXEHUN, CONEPKAIIIX 1
norapu@mbl

69 [IpeoOpa3oBaHue BbIpaXeHHH, COEepIKaLIUX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas Qpynkuus, e€ cBoiicTBa U 1
rpaduk

79 Hcnons3oBanne rpaduka QyHKIIUN 115 1
peuieHus: ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIMM 115 1




pelieHusl ypaBHEHU N

74

75

76

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE
METO/bl peIIeHUs JIorapuGMUIECKUX
ypaBHEHUH

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METO/bI pelIeHus JIorapuMUIECKUX
ypaBHEHUH

77

PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUH
JorapuMUIECKUX ypaBHECHUI

78

79

PaBHOCHIIbHBIE NTEPEXO/IbI B PEILICHUH
Jorapu(PMHUUECKUX ypaBHEHUI

KonTtpoubnas pabora NeS:
"Jlorapudmuyeckast pyHKIUS.
Jlorapudpmuueckue ypaBHeHUs"

80

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

81

82

CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

84

Tpuronomerpruyeckas OKpyKHOCTb,
orpezieNieHue TPUTOHOMETPUIECKHIX
(GyHKIUI YKMCIOBOTO apryMeHTa




Tpuronomerpryeckas OKpyKHOCTb,

85 onpe/ielIeHUE TPUTOHOMETPUUECKHUX 1
(GyHKLMI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAYKEHU I

01 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPA)KCHU I

03 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUIN

94 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

95 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

96 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

97 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN 1

98 Pemenne TpUroHoMETpUUECKUX ypaBHEHUI 1

99 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
KonTtpoabnas pabora Ne6:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHHUS 1




nociegoBaTelbHOCTEd. MeTo
MaTeMaTUYeCKOW WHIYKIIUH

MOHOTOHHBIC 1 OrpaHU4YCHHBIC

103 MocIie0BaTeNbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerraeckas Iporpeccus

105 I'eomeTpuueckas nporpeccus
BeckoneuHo yObIBaromasi reOMETpUIeCcKast

106 nporpeccusi. Cymma 6€CKOHEYHO
yOBIBaroIei reOMETPUIECKON IPOTPECCHH

107 JIMHEeNHBIN U SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyiia CIOKHBIX POLIEHTOB

108 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX POLIEHTOB

109 Vcnonp30BaHne POTPECCHH IS PELICHUS
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
O6o0011eHue no Teme:

110 «ITocnen0BaTeNnbHOCTH U TIPOrpeccuny /
Bcepoccuiickas nposepounas paboma
KonTtpoabHnas pa6ora Ne7:

111 "TTocemoBarenbHOCTH U porpeccun’ /
Bcepoccuiickas nposepounas paboma

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIHIT

114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke




CpoiicTBa (DyHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTo1 MHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

117 Metoa HHTEPBAJIOB JUIsl PELLICHUS
HEpPaBEHCTB

118 MeTo 1 MTHTEPBAJIOB JUIsl PEIICHUS
HEpPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 IIpuMeHeHMe CBOWCTB HENIPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIIUU

122 Onpez[eneHHVe, TEOMETPUUECKUN CMBICT
MIPOU3BOTHOM

123 Onpez[eﬂeHHve, (bu3nuecKuil CMBICT
IIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIH

195 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
byHKIIIT

126 ITpon3BoiHBIE BNIEMEHTAPHBIX (QYHKLIUH

127 [Ipou3BoiHbIE AIE€MEHTAPHBIX PYHKINN

128 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUH

129 IIpon3BosaHas CyMMBbl, IPOU3BEICHMUS,

YaCTHOT'O ¥ KOMITO3UIIMU (QyHKINN




[Ipon3BoHast CyMMBl, IPOU3BEICHMS,

130 . 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI
131 KonTtpoabnas pabora Ne§: 1 1
"[IponzBoanas”
132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3AIIUS 1
3HaHui: "OyHkun"
IIpomMe:xxyTouHasi aTTecTAIUA -
134 aIMUHHUCTPATHBHASA KOHTPOJbHASA 1 1
pabora
[ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus
135 3HaHU# «TpUTOHOMETPUYECKUE 1
BBIPKCHUS
136 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOTPAMME
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpobnsie  Iparririeckite u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI pecypes:
IIpuMeHeHne NpOU3BOJHOM K
1 uccaeaoBaHuio pyHKIMI Ha 1 2.09

MOHOTOHHOCTb U 3KCTPEMYMBI




[IpuMeHeHne NpoOU3BOJHON K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

4.09

IIpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

4.09

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBEI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

6.09

9.09

11.09

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKINU Ha OTpe3Ke

11.09

10

Haxoxnenne HanOoJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIUM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKIIUM Ha OTpe3Ke

HaxoxnaeHnue HanOOJBIIET0 U

HaAMMCHBIICTO 3HAUYCHU A HerepBIBHOﬁ

(GyHKINU Ha OTpe3Ke

13.09

16.09

18.09

11

Haxoxnenue HanOOJIBIIETO U

18.09




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

12 HAMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOU 20.09
(YHKIIUM HAa OTPE3Ke
[Ipumenenue npou3BOIHOMN IS
13 HAaXO0XKIACHUS HAWIYYIIEro peleHus B 23.09
MPUKJIATHBIX 3a/1a4ax
[Ipumenenue npou3BOIHOMN ISt
14 HAaXO0KIAECHUS HAWIYYIIEro peleHus B 25.09
MPUKIAAHBIX 3a7a4ax
[IpuMeHeHne pON3BOIHOMN IS
15 ONpe/ICJICHUSI CKOPOCTH U yCKOpVeHI/I;I 25 09
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKoM
[IpuMeHeHne npou3BOJHON [
16 ONpeACIICHUsI CKOPOCTH U YCKopveHI/ISI 27.09
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduKom
17 Kowmnozunus ¢pyHkimit 30.09
18 Kommosurus ¢hyHkImit 2.10
19 Kowmnozunus ¢pyHkimit 2.10
20 FGOMeTpI/IquIfI/Ie o0pa3bl ypaBHEHH Ha 4.10
KOOPJIMHATHON TIJIOCKOCTH
21 FCOMCTpI/I‘{eCIfI/Ie o0pa3bl ypaBHEHHIA Ha 210
KOOPJAMHATHOMN MJIOCKOCTH
99 Kontponbnas pabdota: "UccnenoBanue 9.10

(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN"




[TepBooOpasHasi, 0CHOBHOE CBOHCTBO

23 9.10
MepBOOOPaA3HBIX

24 [lepBooOpasHbIe AIeMEHTAPHBIX ()YHKITHHA. 11.10
[TpaBwiia HaX0XACHUS IEPBOOOPAZHBIX '

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA. 14.10
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX '
Hurerpan. ['eomeTpuyeckuii CMbICIT

26 P P 16.10
UHTErpana

97 Beruucnenue onpenesnéHHoro HHTerpaia 16.10
o popmyne Herorona-JleiiGnuna '
Brruncnenue onpenenéHHOro HHTerpaia

28 PEACICHIO P 18.10
o gopmyne HoroTona-JleiiGHuma
[TpuMeHeHHe HHTETpaTa IS HaX OXKICHHS

29 PrMETEr rpanaz A 21.10
IO e TIIIOCKUX PUTyp
[TpuMeHeHne HHTETpaTa TS HAaX OXKICHHS

30 P rpama s 8 23.10
00BEMOB reOMETPUUECKHX TEJ
[Ipumepsl pemiennii 1ugepeHIuanIbHbIX

31 PHMEPE b APeperit 23.10
ypaBHEHUN
[Tpumepsl pemenunii 1uddepeHImaIbHbIX

32 pHMEpI P auGepenn 25.10
YpaBHCHHIA
MaremaTtnueckoe MOJEIUPOBAHHE

33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO 6.11
mudpepeHIaTbHBIX YpaBHEHUH
KonTponbnas pabota: "[lepBoobpasnas u

34 POJIbHALP pBOOoP 6.11
HHTErpat
Tpuronomerpuyeckue KIMH, UX

35 b P Qymr 8.11
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKITUHU, UX 11.11




CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX

37 . 13.11
CBOWCTBA U TpapuKu
Tpuronomerpuieckue GyHKIUH, UX

38 . 13.11
CBOWCTBA U TpapuKu
Tpuronomerpruyeckue QyHKIHH, UX

39 . 15.11
CBOWCTBA U TpapuKu
OTOOp KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TTOMOIIIBIO 18.11
TPUTOHOMETPUIECKON OKPY>KHOCTH
OTOOp KOpPHEH TPUTOHOMETPUICCKHUX

41 yYpaBHEHUH C TIOMOIIBIO 20.11
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

42 yYpaBHEHUH C TOMOLIBIO 20.11
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TTOMOIIIbIO 22.11
TPUTOHOMETPUIECKON OKPY>KHOCTH
Pemenue TpuroHoMeTpUIeCKHX

44 P P 25.11
HEPABCHCTB
Pemenne TpuroHoMeTpruuecKux

45 P P 27.11
HEPaBEHCTB
Pemenue TpuroHOMeTpUIECKHX

46 P P 27.11
HEPABCHCTB
Pemenne TpuroHoMeTpuuecKux

47 P P 29.11
HEPaBEHCTB

48 KonTponbnas padora: "['paduxu 2.12




TPUTOHOMETPUYECKHUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS

49 4.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

50 4.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELICHUS

51 p 6.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELICHUS

52 p 9.12
MMOKa3aTeIbHBIX HEPABESHCTB
OCHOBHBIE METO/IbI pEIICHUS

53 11.12
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METOBI PEIICHUS

54 11.12
Jorapu(MUIECKUX HEPABEHCTB

55 AJIMHUHHCTPATHBHASI KOHTPOJbHAS 13.12
padoTa 3a mepBoe MoJyroane '
OcHOBHBIE METOBI PELICHUS

56 16.12
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

57 P 18.12
HPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELICHUS

58 P 18.12
HPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELICHUS

59 p 20.12
HppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

60 p 23.12
HPpAIMOHATILHBIX HEPABEHCTB
I'padnueckue MeToanl perieHus

61 pad p 25.12

UppalMOHATIBHBIX YpaBHEHUI




62

I'padmueckue MeToAbI pelieHUs
UppaIMOHAILHBIX YPaBHEHHMA

25.12

63

64

I'padmyeckue MeToAbI perieHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

27.12

10.01

65

I'padmyeckue MeToabI pemieHUs
orapu(MUYECKUX ypaBHEHUI

13.01

66

67

I'padmyeckue MeToabI peHieHUsS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
nmorapuMUUECKUX HEPABEHCTB

15.01

15.01

68

I'paduueckue METOIbI pEeLICHNUS
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHUH

17.01

69

70

71

72

I'paduueckue MeToabI pelICHMS
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
YpaBHEHUU

I'paduueckue MeToIb! peLeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

I'paduueckue MeToIbI peLIeHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppatmonanbsHele,

noKa3aTeJbHbIE U Jorapudmudeckue
HepaBeHCTBa"

20.01

22.01

22.01

24.01

73

KommiekcHbie uncna. Anredpanyeckas u

27.01




TPUTOHOMETpHUECKask POPMBI 3aHCh
KOMILIEKCHOT'O YHCiIa

KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu 29.01
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢ 26.01
KOMILIEKCHBIMHU YU CJIaMU

76 Apudmernueckue onepanuu ¢ 31.01
KOMIUIEKCHBIMU YHCJIaMU

77 N300pakeHre KOMITJICKCHBIX YHCETT Ha 3.02
KOOPAWHATHOH MJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha c 02
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. Kopau N-oit ctenenu us 5 02
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenu us 202
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX 10.02
3aja4

82 KOHT?‘OJILHaﬂ pabora: "KomrmuiekcHbie 12.02
qucia

83 HatypanbHble u 1esble urcia 12.02

84 Harypanbnble u niensie yucna 14.02

85 [TpumeHeHne NPU3HAKOB IETMMOCTH 17.02
LEJIBIX YHCell

86 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH 15.02

TOEJIbIX YUCEIT




87

[IpuMeHeHue NMpU3HAKOB ACIUMOCTH
mensix yncen: HOJL u HOK

19.02

88

89

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

HpI/IMeHCHI/Ie IIPHU3HAKOB ACINMOCTHU
LEJIBIX YUCEI: OCTATKH 110 MOAYJIIIO

21.02

24.02

90

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YMCEJI: OCTATKU 110 MOJYJIIO

26.02

91

92

93

[IpumeneHnne npru3HAKOB AETUMOCTH
LEJIBIX YK CEN: anroput™ EBkinuaa mis
pELIEHHUS 3a/1a4 B LIEJIBIX YUCIaX

KontposbHas padota: "Teopus menbix
yucen"

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBHS

26.02

28.02

3.03

94

CucremMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

5.03

95

96

97

OcHOBHBIE METOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UppaliOHAIBHBIX
ypaBHEHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUH

5.03

7.03

10.03

98

OcHOBHBIE MCTOJbI pCHICHUSA CUCTEM U

12.03




COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUU

99

100

101

102

103

104

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3nUYHbBIX 00JaCcTel HayKH U peallbHOMN
KHU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yJIbTaToB

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIpETaLns OTYy4EHHBIX
pe3yIbTaTOB

IIpuMeHEeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3
pa3NnUYHbIX 001acTe HAYKU U peallbHOM
KU3HU, HHTEPIPETALUS OTYyYEHHBIX
pe3yIbTaToB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEeHU"

12.03

14.03

17.03

19.03

19.03

21.03

105

PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

24.03




PanmonansHble HEpaBEHCTBA C

106 26.03
napameTpamMmu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTPaMHu 26.03
HpparnmoHaibHble ypaBHEHHS,

108 ppatt P 28.03
HEPAaBEHCTBA C ITapaMeTPaMH
HppanmoHanbHBIE CHCTEMEL C

109 ppatt 7.04
napameTpamu
[Toka3zaTenbHBIE YpaBHEHUS, HEPABEHCTBA C

110 P P 9.04
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU 9.04
Jlorapudmuyueckue ypaBHCHHUS,

112 puc P 11.04
HEPAaBEHCTBA C TTapaMeTPaMHu
Jlorapudmudeckue CUCTEMBI ¢

113 pue 14.04
napameTpamu
TpuronomeTpuueckre ypaBHEHHS C

114 P P P 16.04
napameTpamu
TpuUroHoMeTpruUeCKUe HEPABEHCTRA C

115 P P P 16.04
napameTpamu
TpuroHOMETPHUECKUE CUCTEMBI C

116 P P 18.04
rapameTpamMmu
[TocTpoenue u uccienoBaHmue
MaTeMaTHYECKUX MOJIEICH peaabHbIX

117 ! AACIICH peatby 21.04
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
napameTpamu
[TocTtpoenue u nccnenoBaHue
MaTeMaTHYECKUX MOJICIICH peaabHbIX

118 ACTERP 23.04

CUTYyalUi C IOMOILIbIO CUCTEM YPABHEHUHN

C mapameTpaMu




[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeN peabHbIX

119 . . 23.04
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

120 KOHTpOHBHaﬂ"pa6OTai "3amauu ¢ 25 04
napameTpamu

121 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus 28.04
3Hanuii: "YpaBHeHus" '

122 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3allus 30.04
3HaHuil: "YpaBHeHUs" '
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS

123 3HaHui: "YpaBHeHus. Cuctemsl 30.04
ypaBHeHUI"

124 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS £ 05
3HaHuii: "HepaBencrna" '

125 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 2 05
3HaHui: "HepaBeHncrsa" '

126 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 2 05
3Hanuii: "HepaseHcTBaY» '

127 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 12.05
3HaHuil: "[IponsBonHas u e€ npumeHenue" '

128 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 14.05
3HaHui: "[IponsBoaHas u e€ npumeHeHue" '

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 14.05
3HaHui: "[IponsBonHas u e€ npumeHenue" '

130 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 16.05
3HaHuii: "MHTEerpan u ero npuMmenenue" '

131 [ToBTOpeHME, 06001IIEHNE, CHCTEeMAaTH3aIlUs 19.05




3HaHui: "Oynkun"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

132 . " 1 21.05
3HaHuii: "OyHKUKUH

133 HOBTOP@:IHC, 0606I_'I;ICHI/IG, CHCTEMaTU3aLus 1 21.05
3HaHuil: "OyHKIKUH
IIpoMe:xxyTouHasi aTTecTalUA -

134 aIMUHHCTPATHBHAS KOHTPOJIbHASA 1 1 23.05
padora

135 HOBTOPCHI/IG, 000011ICHIE, CHCTEMaTH3aLIHs 1 26.05
3HAHUUI

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHUUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







