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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucCUMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETaluu IOJy4YEHHBIX
pELIeHUH, 3HAKOMSATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredpe M HavajgaM MaTEMaTHYECKOrO aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCHCHUS», «DyHKIMH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Hauana MaremaTnueckoro aHainusa», «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 HAaChIIIasAChb HOBBIMU TeMaMH M paszznenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cede coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTeMaTHYeCKHM allaparoM, y HHUX [OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONH MaTeMaTHYeCKOH 3afaud, 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, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTB C MaTeMaTNu4YCcCKNUMHU
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
PaluOHAJIbHBIX, UPPAINUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TakK»xXe BI)Ipa)KCHI/IfI,
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.

ConepxaTtenpHO-MeTOAMYEeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIUIeTaeTCs 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
CBSI3aHO KaK C MaT€MaTUYECKMM AaHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
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 .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
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
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas cozaepxaTelnbHas JMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
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 BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
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  MOJCIUPOBAHUSA, KOTOpPbIe  MPHU3BAHBI  CIOCOOCTBOBATH
(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 «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYE€CKOTO aHAIM3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAynb ACHCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasatesneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorousnessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKANX CTENEHH U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem JNHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbI JIMHEWMHBIX YpPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOUIBIO0 MaTPUIL U OINpeIeTUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIUHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCTBA. YETHble M HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHHE UX TPAPHUKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTebHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas Iporpeccud. beckoHedHo — yObIBarorias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH ¥ UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUUYECKUN U (GU3NIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Dilnepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanpable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pemieHus 3a1a4 B HETbIX YUCTaxX.

KommiekcHpie dwncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3arucH
KOMIUIEKCHOTO 4Yucia. ApupMETHIECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (GU3NYecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHaJbHbIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 PA3IMYHBIX OOJIACTeH HAyKH W pEaJbHOM >KM3HM, WHTEPHpETAlus IOJy4YSeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHMH M HEpaBeHCTB. [ paduueckue MeTOIbI
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hauyana maTemMaTnueckoro anajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENeNIeHUs] CKOPOCTH U YCKOPEHHUsS Ipoliecca, 3adaHHOro (opmynoi wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuuecknii cMpICI UHTETpala. BeluncieHne onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM PUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (340pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphbl, TOHUMAHHUE BIUSHHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS MOHATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKA, OCHOBaHUA Uil 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U NPOTHBOpEeYUs B (akTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3amgauu  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOPEUHE, MpPOOJIEMy, YCTaHAaBIWBATh HCKOMOE M JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, MPOIECcCca, BBHISBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BEIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3TUYHBIX  THUIIOB, AaHAIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAY PpCHICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘-IGHHBIfI
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hap}I)KI/IBaTI) pasiiniuue u CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM WH(pOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHns MaTeMaTUIeCcKoH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBHUSIM, OOBSCHATh MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHH y4eOHBIX 3a/a4, NPUHUMATh I1€JIb COBMECTHOH JEesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpYyNMHOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMiCs MOMYYHT CIEAYIOIIME MpPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM palouell mporpamMmbl yueOHOro Kypca «AnreOpa u Havaia
MaTE€MaTUYECKOr0 aHAIU3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIIOHAIBHOE YHCIIO0, OECKOHEUHAs! TIEPUOIHYECKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JEHCTBUTEIHLHBIX
YHUCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA,

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs MPUKJIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U pEAIbHOM KU3HH,

NPUMEHSTh NPUOIIKEHHBIE BBIYMCICHUS, MpaBWIa OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN;

CBOOOZHO ONEpUPOBATH IIOHATHEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJIS PEIIeHHs] MPAaKTUYECKHX 3a1ad U
MIPEACTABJICHUS JAHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeJIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE W HATypajbHBIC
JorapudMmBbl;

CBOOOZHO OMEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOAHO  ONEpUpPOBaTH  MOHSATHUSAMHU:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIIEACTBUS, PABHOCWIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB IS PELICHUSI HEPaBEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: MHOTOYJIEH OT OJHON IMEpPEeMEHHOH, MHOIOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy un teopemy Buera jiis pemenns 3aaad;

CBOOOZHO oOmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro reOMETPUYECKHH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PEIIECHUS
CHUCTEMBI JIMHEHMHBIX YPABHEHWMH, MOJCIHPOBATH PEAIbHBIE CUTYAallUH C IOMOUIBIO CHCTEMBI
JVUHENHBIX YPaBHEHHM, MWCCIEIOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIbI0 MAaTpUll |
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJy4YEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSAMH JUISl TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJHATh MPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCMOJIb30BaTh  CBOMCTBAa JIOrapu(MoOB [uUIg MpeoOpa3oBaHMs  JIOrapu(PMUUIECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUpOBaTh  MOHATUSIMH:  HMppAallMOHAIbHbBIE,  IOKa3aTeJIbHbIE U
JorapuMuyuecKre ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMyasl Ajas  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIMPOBaTh pEeaJbHblE CUTyallud Ha S3bIKE aiareOphl, COCTaBIATH BbIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCICI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIWHU, BBINOJHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
(GyHKUUYU, HYIU QYHKLIUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIblIIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM ITOKa3areneM, rpapux
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpATHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBajJpaTWyHas U ApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadUKH, HCIIOIH30BATh UX IPAPUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUYECKAsi OKPYKHOCTb, OIpe/leieHue
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNn 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M pEealbHOW XU3HH, BBIpaXKaTtb (hopMynamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdIecKas U TeOMETpUYecKas MpOrpeccus,
0ecKkOHEYHO yObIBaroIlasi reOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PEeaTbHBIX 33/1a4 MPUKJIAHOIO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBATh TOHATHSAMH:  TIOCJIEAOBATENBHOCTh,  CIIOCOOBI  3a/aHUs
MI0CJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIEA0BATEIbHOCTH, IIOHUMATh OCHOBEI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(byHKUMH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIHOM [T peleHns 3a/au.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JUisl ONIMCAHUS PEAIBHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh IOHATHAMM: OIpEIENIeHHE, TEeOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIC YpPaBHEHUS U
HEPAaBEHCTBA.

K xonmy oOydenums B 11 kJjiacce oOydaromuics MOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yNbTaThl MO OTACIbHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOTrO aHaTU3a:

Ymncia 1 BbIYUCIEHUSA:

CBOOOZHO OINEpUPOBaTh MOHSATUSMHU: HATypajJbHOE U 1LEJ0€ YHCIO0, MHOXECTBa
HaTypaJbHbIX U LEJbIX YUCEN, UCIO0JIb30BaTh MPU3HAKHU AeauMocTH 1einbix ynuces, HOJ n HOK
HATypaJbHBIX YKCEN IJIsl PEIICHUS 3a/1a4, IPUMEHATh anroput™ EBkina;

CBOOOJIHO OTEPUPOBATH MOHATHEM OCTATKa IO MOJYIIIO, 3aMMChIBATh HATypajbHbIC YUCIIA
B Pa3JIMYHBIX MO3ULIUOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUYECKOH (hopme,
BBITIOJTHATH apu()METUICCKHIE ONIEpAlliY ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOH TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!

CBOOOAHO  OMEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHBIE,  IOKa3aTeIbHBIE U
norapuMuYEcKre HEPABCHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JIOB;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUIECKOTO YPABHEHHUS;

CBOOOZHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, MPUMEHATH
HeoOXoauMbIe (HOPMYIIBI IJISl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH
palfoHaIbHBIX, HpPPAIOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTrh panuoHalbHBIC, HppallMOHAIBHBIC, TOKa3aTelbHbIE, JorapupMUUECKHe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAIINE MOTYJIA U TTapaMeTPhI;

MPUMEHSTh TpaduvecKre METOIbI ISl PEeIICHUs] YPaBHEHUN U HEPABEHCTB, a TAakXKe 3a/1a4y
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAKECHHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI IO YCIOBHUIO 3aJaud, HUCCIEA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3ynbTar.

DOyHKUUM U rpadpuku:

CTPOUTH TpadUKH KOMMO3UIIUU (HYHKIHA C TTOMOIIBIO IJIEMEHTAPHOTO HCCIIEIOBAHUSI U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIMIA;

CTPOUTH TeOMETpHYecKHe oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPJAMHATHOM
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTemaTnuyeckoro anajamsa:

UCIIONIb30BaTh TMPOU3ZBOJIHYIO JUIS HCCIeAOBaHUS (GYHKIIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;



HAaXOJUTh HaNOOJIbIIICe U HAUMEHBIIIEE 3HaYeHUS (PYHKIIMN HENPEPHIBHOW HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JJISi HAXO0XIECHUS HAMIYYIIEro PEeIleHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-3KOHOMHUYECKHX, 3a/1a4ax, Ui ONPEAEICHUS CKOPOCTH M YCKOPEHHUS
nporecca, 3aJaHHOro (OPMYJION HITH TpadHKOM;

CBOOO/IHO OIIEPHPOBATh MOHATHAMU: IEpPBOOOPa3Has, ONPeeIEHHbBI HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jleitbunma;

HAaXOJHTh IJIOMIAAN TUIOCKUX (QUTYP U OOBEMBI TEJ C MOMOIIBIO HHTETPANa;

UMETh TPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHM HAa INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHI,

pemarh NpUKIagHbIe 33aud, B TOM YUCIIE COLMAIbHO-DPKOHOMHUYECKOTO U (PU3HUECKOTr0
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOro aHAJIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bceero Kontponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuyeckue BbIpaXKeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie | IIpakTHyeckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MPOU3BOIHOMN
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1enble yncna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB
Ne Hara
/i Tema ypoka Beero Konrpoabnsie | Ilpakruyeckue ——
padoThI padoTshI
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
1 JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U 1
HEPaBEHCTB
) [[MHOX€ECTBO, OnIeparii Ha/l MHOYKECTBAMHU 1
1 UX CBOMCTBA
3 Juarpammsl Dinepa-Benna 1
4 [IpuMeHeHnne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a71a49
Parmmmonansaeie unciaa. OOBIKHOBEHHBIC U
5) JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1
MEPUOIUUECKHE TPOOH
PanmonansHble yncia. OOBIKHOBEHHBIC U
6 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
MepUoIUYECKHe Ipodu
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pEIICHUS IPUKIATHBIX 3371249
9 JleicTBuTenbpHbIE unciia. PaimonanbHbIC U 1
HUppAIOHATILHBIE YHCIIA
10 ApudmeTndeckue oneparuu C 1

I[GﬁCTBHTGJILHLIMH qucJjiaMu




11

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBa

12

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

13

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4jieHsl OT OAHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMU KO3 hUITMeHTaMHU.
Teopema Buera

17

Pemenne cucreM TMHENHBIX YpaBHEHUI

18

Pemenne cuctem IMHENHBIX YpaBHEHUM

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Omnpenenurens MaTpuLel 2xX2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenennurens MaTpuLbl 2X2, €ro
T€OMETPHUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PEIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHMI

22

Pemenune IMMPUKJIIAIHBIX 3a1a4 C MIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemrenne npukiiagHeIxX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUH"

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumuo o6parnbie pynkin. Kommosumus

byHKIMi

26

I'paduk dpyHkumu. DeMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth onpeaesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HauOonp1iee 1 HauMeHblIlee 3HaYeHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

31

OneMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

32

DIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHUE
rpadukoB 3TuX QyHKINN

33

CreneHsn c LETBIM ITOKa3aTeaeM. biuaom
Hrrotona




CrerneHs cC LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 KoHntpoinbHas padora: "CreneHHas GyHKIHS.
E€ cBoiicTBa u rpadux"

37 ApudmeTnuecknii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HATYPaTBHON
CTEIICHU U €r0 CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalIiX CTEIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUI,
COJIepXKalINX CTENIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHH,
CoJIepKaliX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAIlMOHATBHBIX
ypaBHEHUH
WppaunonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN

45 PaBHOCWIIBHBIC TTEPEXO/IBI B PEIICHUHN
MPPALMOHATBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

41 UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0i1 CTENEeHN KaK

49 GbyHKIIMM 00paTHOM CTENEHU C HaTypalIbHBIM
II0Ka3aresneM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM
IIOKa3aTeneM
KonTponbHas pabora: "CBoiicTBa u rpaduk

ol KOpHs N-ol creneHu. MppannoHanbHbie
ypaBHeHUA"

59 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENeM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

54 CreneHsb ¢ palluOHAIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 [Toxa3zatenbHast QpyHKIM, €€ cBOICTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMM 115
pelleHusl ypaBHEHUI

57 Hcnonwk3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I

58 [ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

METO/IbI PEIlICHNUs TOKa3aTeNbHbIX YPaBHEHUN




[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE

> METO/bI peIlIeHUs 0Ka3aTEeNIbHBIX YPABHEHUI 1

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 1
METO/IbI pEIICHUS TOKA3aTEbHBIX YpaBHEHHH

61 Kontposbnas padora: "[lokazaTenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm ymncna. CoicTBa Jorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JecsaTruunble U HATypallbHbIE TOTapU(PMBbI 1

66 JlecaTHYHBIE U HATypaJIbHBIC JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
J0rapuQpmbl

68 [Ipeo6pa3oBanue BbIpaxxeHUH, coaepKaInx 1
J0rapuQpmbl

69 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

7 Hcnonk3oBanue rpadpuka QyHKIUN A5 1
pelIeHus ypaBHEHHHA

73 Hcnonb3oBanue rpaduka QyHKIUM 115 1
peueHus: ypaBHEHU I

74 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE 1

METO/BI peIIeHUs Torapu(HPMUIECKUX




ypaBHEHU U

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapu(pMHYECKUX YpaBHEHHMA

79 KonTtponpHas padora: "Jlorapudmudeckas
¢dbyukus. Jlorapudmudeckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHUCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

84 ornpezeNieHue TPUTOHOMETPUIECKIX
(GYHKIMI YUCIOBOTO apryMeHTa
TpuroHoMeTpHuyecKas OKPYKHOCTb,

85 orpesiesieHue TPUTOHOMETPUICCKIX
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI




87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPKECHUI

01 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPKEHUI

03 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpAXKEHUM

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHA 1

100 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHA 1
KonTtponbhas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 nociueaoBarenbHocTell. MeTton 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE B OTPAaHUYCHHBIC 1

IMOoCJICa0BAaTCIbHOCTHU. I/ICTOPPISI aHaJin3a




OECKOHEUYHO MAaJIBIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpuiecKas
nporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp3oBaHue nmporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa

111 Konrtponsnas pabora: "[lociaenoBarenbHocTr
U Iporpeccun”

112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpe3Ke

116 Mertoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

117 MeTto MHTEPBAIIOB JIJIsl PELIEHHSI HEPAaBEHCTB

118 MeTto1 MHTEPBAIIOB JUJIsl PELIEHUSI HEPABEHCTB

119 [IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX

GYHKIMMA 715 peIIeHus 3a1a49




120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU

122 Onpenenenre, reOMETPUUECKUNA CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpapuxy
byHKUIUM

125 YpaBHeHUE KacaTelbHOU K rpaduKy
byHKUIUM

OU3BO/IHBIE 3JIEMEHTaPHBIX KLIUH
126 IT
OU3BOJHBIC JIEMCHTAPHBIX KU

127 IT VH

128 [Tpon3BogHas CyMMBI, IPOU3BENEHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [Tpon3BogHast CyMMBI, IPOU3BENEHNUS,
YaCTHOT'O M KOMIIO3UIMHU (PYHKLIUH

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "OyHKIMK"

134 Hrorosast koHTpOIBHAS paboTa

135 Hrorosast KoHTpoJBbHAS paboTa




136

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
UCCleoBaHuI0 (GYHKIIHH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

HaxoxnaeHnue HanOOJBIIET0 U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINN Ha OTpe3Ke

Haxoxnenue HanOoJIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GyHKINU Ha OTpE3Ke

10

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

11

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(GbyHKINU Ha OTpE3Ke

12

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPBIBHOM
(GyHKINN Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4IlIero peleHus B
IIPUKJIAIHBIX 3a7a49ax

14

[IpuMeHeHne Mpou3BOJHON IS
HaXO0XICHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

15

[Tpumenenne npou3BOTHOM IS
oTpe/IeTICHUsI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

16

[Ipumenenre npou3BOIHOM JUIs
ONpEAEIICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom




17 Kommosurus ¢hyHKImit

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTU

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIU ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
IepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPAZHBIX

%6 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTErpaa

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JIeliOHuna

28 Brruncnenue onpenenéHHOro HHTerpaia
o gopmysne HoroTona-JleliOnuna

29 IIpumeHeHne nHTErpana s HaxoXKACHUS
TUIOIIAEH TUIOCKUX UTyp

30 [IpumeHneHue nHTerpaia A HaX0XKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

36 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapUKu

39 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapUKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIC METOJIBI PETICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS




norapuMIUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHALHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppalMoOHAIbHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLeHus
UppalMOHAIBHBIX YPaBHEHHH
63 I'paduueckue METOIBI peIICHNUS
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN
66 I'padrueckue METOIBI peLICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
69 I'padmueckue MeToabl perieHus




MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX
HEPABEHCTB

72

Kontponbnas padota: "UpparnmoHaibHbIe,
MOKa3aTeibHbIE U JIoTapuMuuecKue
HepaBeHCTBa"

73

KowmriekcHeie yncna. Anrebpandeckas u
TpUTrOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

74

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUECcKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

75

Apudmerrueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHElTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenn
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIUICKCHOI'O YHuCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJId

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucia"

83 HatypanbHble u 1iesnbie uncna

84 HatypanbHble u 1ieble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEeIl

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
nensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
nensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB J1€TUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOZYJIIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LEeNbIX YUCell: anroput™ EBkinaa s
pelIeHrs 3a/1a4 B LIEJIbIX Ynciaax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"

03 Cucrema 1 COBOKYITHOCTb ypaBHEHUI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

Cucrema 1 COBOKYIIHOCTh YpaBHEHUI.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95
COBOKYITHOCTCH pallMOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
96 COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEM IOKa3aTeJIbHbBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
YpaBHEHUI

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HHU, UHTEPIPETALNs TOTYYEHHBIX
PE3yNIBTaToB

102 HpI/IMCHCHHC CHUCTCM K PCIICHHUIO

MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [OJIyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3ajad U 3a7a4 u3

103 pa3IUYHBIX 00JIacTel HAYKH U pealbHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucremsi

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpaMu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble cuCTEMBI C MTapaMeTpaMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppaunoHanbHble CUCTEMBI C
napameTpamu

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamu




114 TpuroHomeTpuueckue ypaBHEHHUs C
napaMeTpamMmu

115 TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
rnapameTpamu

116

[TocTpoenue u uccaeao0BaHUE
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rapameTpamMu

117

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENEeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYAIIMI C TOMOIIbIO CUCTEM YPaBHEHUI
C mapameTpamu

119

120 Kontponbnas padota: "3agauu ¢
napamerpamu”

121 [ToBTOpenue, 0600MIEeHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHeHHs'

[ToBTOpenue, 060061IeHNE,

122
cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

'

[ToBTOpenue, 0600MIIEHNE,
123 CUCTEMAaTH3alysl 3HaHU|: Y paBHEHU.
Cucremsl ypaBHeHU"

124 [ToBTOpeHmE, 0600MIECHNE,
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cucreMmarusanuus 3HaHuil: "HepaBeHncrsa'

[ToBTOpeHue, 060061IeHNE,

125
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpEeHME, 0000IIECHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHme, 06001IEHNE,

127 cuctemMaTtu3anus 3Hanui: "IIpon3BogHas u
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IIEHNE,

128 cucreMmarusauus 3Hanui: "[IponsBoanas u
e€ npumeHeHue"
[ToBTOpeHme, 0600IIeHNE,

129 cucreMmarusauus 3Hanui: "[IponsBoanas u
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucTeMarusauus 3HaHui: "MHTerpan u ero
npuMeHenue"

131 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHuii: "OyHkuun"

132 [ToBTOpenue, o6001IEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

134 HtoroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIpHAs paboTa

136 [ToBTOpenue, 0600MIIEHNE,

cucTeMaTu3alus 3HaHUuH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






