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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMMe CpeHero o0Iero odOpa3zoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(pOpMATUKU, 00IIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebnbiii Kypc anreOpsl M Havall MaTeMaTHUYECKOTO aHaIM3a 3aKja/IbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCHOJb30BATh MX JUIs JaJdbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKLIMSIMHU alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAllUH,
UHTEpPIPETAlUK  TOJYYEHHBIX  PEUICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TPOJOKUTEILHON  KOHIIGHTPAllMd  BHUMAaHWSI,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajllaM MaTeMaTH4eCKOIro
aHaJIH3a JISKUT JESTEIHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Yy4aloTCsl Ha MNPOTSHKEHUH JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEpKaHUE HECKOJBKMX MaTEeMaTHYECKUX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAET
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palroOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIMX B C€OSI MCIOIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IIEIbIX,
palMioHANbHBIX W JCHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
palroHaIbHBIX M UPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTMEpaIliy, a TaKkxKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUs pa3iMyHBbIX 3ajad
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero o0pa3oBaHMs, MOCKOJBKY B KaXJI0M
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPpAalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
colepKamx mnapamerpel. [lodydeHHble yMEHHsI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuasa NPOUCXOJHUT  JaJIbHEWIIEee  pa3BUTUE  AJITOPUTMHUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBI JJIi pELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK ¢ MaT€MaTUYECKUM AHAIU30M,
TaKk U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep>KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoi M ciaoBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKkoro aHalin3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNaTb MX HauOOdbIIME W HAWMEHbILINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TIpoleccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHUYECKUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee peUleHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYeCKOM JIOTWKHU. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEICIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEIEeH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJEJIEH C TIOMOIIBI0 ammapara anreOpsl
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepua
y4eOHOro Kypca IIMPOKO HMCIIOJNB3YETCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pDEIICHUH  pEabHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecce U3yUeHUs BCEX TeM yueOHOTo Kypca « Anrebpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkoHEUHbIEe TMepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUI U PeaTbHOM )KU3HHU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ nenasiM  nokazareneMmM. buHom Herorona. Hcmonb3oBaHue
noAXosAIEeH (OPMBbI 3aMUCH JECHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM IOKa3zaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. J[leciTuuHblE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WpparmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMbl JIMHEWHBIX ypaBHECHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

®yHkus, crnocoObl 3amgaHus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkiun. Hanbonpliiee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajIu3a

ITocienoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIEOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHno yobiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpUYeCKON
MPOTrpeCCUU. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyia ClI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealdbHbIX —3aaady
MIPUKJIATHOTO XapakTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoaHble  3neMeHTapHbIXx  (QyHKUud.  I[IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIpPEPbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3ajadax, Ui OIPENEIICHHMs CKOPOCTM U YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuia.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIbI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpakKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKaIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Crnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMMU, SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMIpollecca, a TakKe BbBIABUTATh
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAATH A€(UUNTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH IOJYYEHHBIN pPE3yJIbTAT;

B X0/ 00CYXXJIeHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO IMO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIEe ACHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kuacce oOydyaromuics TOJYYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIUMCIICHUS, TIPABUJIAa OKPYTICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUNA KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH ¢ UeNbIMH KO3(UIMEeHTaMU, KOPHH MHOTOWIECHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOIHO ONEpUpOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenuTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB PyHKIU;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLUHUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM IOKa3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTeNbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKUMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpuuecKasi Nporpeccus, TMHEHHbIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa,



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: TTOCIEIOBATENILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXECTBO, ONEpaluyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oO0yuyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apu(METHUECKUE OTEepallii C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIUU JIBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHHW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VIS UCCIIEOBAHUS (PYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (opmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmudeckue ypaBHEeHUS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHO)K@CTBO, OoIcpanr Haa
MHO’KECTBAMHU M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

KoauuecTBO 4acoB

Bcero

KonTposbHbie/
NPOBEpPOYHbIE
padoThI

[ata nposeaeHusn

Mo nnaHy Mo ¢aKrty
IpakTuyeckue
(Hepens)

padoThI (paTa)

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne TeopeTUKO-
MHO>ECTBEHHOI'O arlrapara
JUIS peIeHus 3a1a4

PanmonansHble yncna.
OOBIKHOBEHHBIE U
NeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEUHBIE
MepUOANYECKHEe IpodH

ParmonanbHele yncna.
OOBIKHOBEHHBIE U
NeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEUHBIC
MepUoaNYecKue Jpoou
[Tpumenenue apobeit n
MIPOLICHTOB ISl PEILICHUS
MIPUKIIAIHBIX 33124
[Tpumenenue apobeii u
MIPOIICHTOB ISl PEILICHHS




MPUKIAIHBIX 3a/1a4

JlelicTBUTENbHBIC YHCTIA.
Pammonansubeie u
HppalMOHAJIbHBIC YKCIia

10

11

12

Apudmernueckre onepanum ¢
JeCTBUTENLHBIMU YHCIAMHU

Moy qeiiCTBUTENBEHOTO
YHCJIa U €r0 CBOMCTBA

[TpuGmmxEHHBIC BEIYUCIICHNUS,
MpaBUjia OKPYIJICHHUS,
MIPUKHJIKA U OLIEHKA
pe3yibTaTa BBIYUCICHUN

OCHOBHI)IC METOAbI peIIIeHI/IFI
LEeNBIX U APOOHO-
palroHaIBLHBIX YPAaBHECHUN U
HEPaBEHCTB

13

OCHOBHI)IG METOAbI peHIeHI/IH
LETBIX U APOOHO-
paIMoHaIbHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHLIC METOAbI peHIeHI/IH
LETBIX U APOOHO-
paHI/IOHaJ'II)HBIX ypaBHeHI/Ifl nu
HEPaBEHCTB

15

MHorouieHsl OT OJTHOU
nepemMeHHou. Jlenenue
MHOI'O4JIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy




16

17

MBHOro4IeHsI ¢ 1eJIBIMU
kodpunmentamu. Teopema
Buera

Pemenne cucrem TUHEHHBIX
ypaBHEHUU

18

Pemenue cucreM NTMHENHBIX
YpaBHEHUU

19

Marpuiia cucTeMbl TUHEUHBIX
ypaBHeHU. Onpeaenuresnb
MaTpUIlbl 2X2, ero
T€OMETPUYECKHI CMBICIT U
CBOICTBA; BRIYHCIICHHE €T0
3HAUYEHUS

20

Onpenenurenb MaTpUIbl 2X2,
€ro reOMETPUYECKHI CMBICH U
CBOICTBA; BRIYHCIICHHE €T0
3HA4YEHUS

21

22

23

[IpumeHeHue onpenenurens
JUISL pEILIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pemenue nmpukinaaHsix 3amau ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

Pemenue MPUKJIAAHBIX 3aaa4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

Temarnueckas mpoBepOUYHAs
pabora: "PannonansHbIE




25

26

27

28

YpaBHECHHS U HEPABCHCTBA.
CucreMsl JIHHEHHBIX
ypaBHEHHH"

DyHKIHA, CTTOCOOBI 3aJaHUs
¢dbynkumun. B3aumao oOpaTHbIe
¢byakuun. Kommnosunus
byHKIUH

I'paduk Qyskuuu.
DJieMEeHTapHbIe
npeoOpazoBaHus TpauKOB
byHKIUH

OO6nacTh onpeencHus u
MHOJKECTBO 3HAUCHHI
¢bynkuuu. Hynu ¢pynkuunu.
IIpomexyTKu 3HaK
IMOCTOSIHCTBA

UETHbie 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue GyHKINU.
[TpoMexyTKH MOHOTOHHOCTH

byHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpee u
HaMMEHblIIee 3HaYeHUe
(GYHKIMK Ha TPOMEXYTKE

30

JIunelHas, KBaApaTU4YHas U
NpoOHO-IMHENHas QYHKIIUU

31

DNeMeHTapHOE UCCIIEJOBAaHUE
Y TIOCTPOEHUE TPAPUKOB ITUX

byHKIMHA




32

33

34

DeMEeHTapHOE UCCIICIOBAaHNE
Y TIOCTPOEHHUE TPapUKOB ITHX
byHKIUH

CreneHb ¢ LEIbIM
nokasareyieM. buaom
Hrrotona

CreneHsn ¢ 1EIBIM
nokazareiieM. bunom
HrroTtona

35

Crenennast pyHKIUS C
HATypPaJIbHBIM H LIEIBIM
nokasarenem. E€ cBolicTBa u
rpaduk

36

37

38

39

TemaTnyeckas npoBepoYHas

pabota: "CrenenHas QyHKIUS.

E€ cBoiicTBa u rpagux"

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

Apudmerndeckuii KopeHb
HATypaJIbHOH CTETIEHU U €T0
CBOICTBA

[TpeoOpazoBanHms YUCITOBBIX
BBIpXKXEHUH, COIepKAIUX
CTETIeHH U KOPHU

10

10

10

40

[TpeoOpazoBanHms YUCITOBBIX
BBIPAYKEHHUI, COJIEPIKALIUX
CTENEHU U KOPHHU

10




41

42

43

[IpeoOpazoBaHMs YUCITOBBIX
BBIPAYKEHH, COJIEPIKALLUX
CTEIIEHU U KOPHU

UppanmonanbHble ypaBHEHHUS.

OcHOBHbIE METOBI PELICHUS
UppalMOHANIBHBIX ypaBHEHUI

HppauunoHanbHble ypaBHEHHUS.

OcHOBHBIE METOABI PELICHUS
UppalMOHATIBHBIX YpaBHEHUI

11

11

11

44

HppauunoHanbHble ypaBHEHHUS.

OcCHOBHBIE METO/BI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

11

45

46

47

PaBHOCHIBEHEIE Nepexoabl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXO/IBI B
pELIEHUHN UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXOABI B
peLICHUU UPPALMOHATIBHBIX
ypaBHEHUH

12

12

12

48

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHNN UPPalHOHATbHBIX
ypaBHEHUH

12

49

CoiicTBa 1 rpa@uK KOpHS n-
Oif cTeneHu Kak (QyHKIUN
00paTHO# CTETICHH C
HaTypaJbHBIM [10Ka3aTeIeM

13




50

51

52

CgoiicTBa 1 rpad)uK KOPHS N-
Oli CTETIeHU KaK (PyHKUIUHU
0o0paTHOM CTEIeH! ¢
HaTypaJIbHBIM ITOKa3aTelIeM

Tematuueckast mpoBepoyHast
pabora: "CoiicTBa u rpadux
KOpHS N-OW CTETEHHU.
WppaumonansHble ypaBHeHNA"

CreneHs ¢ palOHaJIbHBIM
IokasaTeJieM M ¢€ CBOMCTBA

13

13

13

53

Crenenb ¢ palioOHATbHBIM
IIOKa3arejieM U €€ CBOMCTBA

14

54

55

Crenens ¢ palioOHATbHBIM
IIOKa3arTelieM U €€ CBOMCTBA

IToka3zarenbHast QyHKIMS, €€
CBOMCTBA U TpaduK

14

14

56

Ucnons3zoBanue rpaduka
(GYHKIUH 1715 peLIeHUs
ypaBHEHUH

14

57

58

59

Hcnons3oBanne rpaduka
GYHKIUY 1715 peLIeHust
YpaBHEHU

Iloka3zaTenbHBIC YpaBHCHMU.

OcCHOBHBIE METOBI PELICHUS
ITOKA3aTENbHBIX YPABHEHUI

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
[I0KA3aTEJIbHBIX YPAaBHEHUM

15

15

15




[TokazarenbHbIE ypaBHEHUS. 15

60 OCHOBHBIE METO/BI PELLIEHUS
[I0KA3aTeNIbHBIX YPABHEHUI
Temarnueckas mpoBepoUYHast 16

61 pabora: "IlokazaTenpHas
¢ynkuus. [TokazarenbHble
ypaBHEHHUS"

62 Jlorapudm uucna. CoiicTBa 16
nmorapupma

63 Jlorapudwm gucna. CoiicTBa 16
norapudma

64 Jlorapudm uucna. CoiicTBa 16
norapudma

65 JlecATUYHBIE U HATypaJIbHbIE 17
sorapupmbl

66 JlecaTu4HBIE U HATypAJIbHbBIE 17
Jorapu@msl

67 IIpeoOpa3oBaHue BBIpAKEHUIH, 17
COJIepKaLIHX JIOTapU(MBI

63 IIpeoOpa3oBaHue BBIpAKEHHIH, 17
COJIepKALIHX JIOTapU(PMBI

69 [IpeoOpa3oBaHue BbIpaxeHHH, 18
coJieprKaliuX Jorapudmbl

70 Jlorapudmuueckas pyHKIus, 18
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKIUSA, 18

e€ cBoiicTBa U rpaduk




72

73

74

Hcnons3oBanue rpaduka
(GyHKIMU 1715 peIieHust
YpaBHEHUU

Hcnonb3oBanue rpaduka
GYHKIIUH 1715 pelIeHust
ypaBHEHUU

Jlorapudmudeckue
ypaBHeHUs. OCHOBHbIE
METOJIbI PEIICHUS
JorapupMHUUECKUX YPaBHECHHUN

18

19

19

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PeIIeHUs
Jorapu(MUYECKUX ypaBHEHUI

19

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl pelIeHuUs
norapuMUYECKUX ypaBHEHUN

19

77

PaBHOCHIIBHBIE TIEpEXOBI B
pelIeHnn JorapuMUIEcKux
YpaBHEHUI

20

78

79

PaBHOCHIIBHBIE TIEpEXOABI B
pelIeHnn JorapuGMUIECKUX
YpaBHEHUI

TemaTnueckas mpoBepoyHast
pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue
ypaBHeHUs"

20

20




80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YU CIIOBOI'O
apryMeHra

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHra

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCI0BOIO
apryMmeHra

20

21

21

83

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO
aprymeHTa

21

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIECTICHHE
TPUTOHOMETPUUECKHUX
(GyHKIUI YKCI0OBOTO
apryMeHTa

21

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIECTICHHE
TPUTOHOMETPUUECKHUX
(GyHKIUH YKCIOBOTO
aprymeHra

22

86

87

OcHOBHBIE
TPUTOHOMETPUICCKHE
(hopMyIIbI

OcHoBHBIC

TPUTOHOMETPUIECKHE
hopmyIbI

22

22




88

89

90

OcHOBHbIE
TPUTOHOMETPUICCKHE
bopmyIbl

OcHOBHbIE
TPUTOHOMETPUYECKHE
hopmyIbI
[TpeobOpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPAYKEHU I

22

23

23

91

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHU I

23

92

93

94

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

IIpeoOpas3oBanue
TPUTOHOMETPUYECKHX
BBIPa)KCHUIN

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

23

24

24

95

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

24

96

Pemenue
TPUTOHOMETPUIECKUX
YpaBHEHUU

24

97

Pemenue

25




98

TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemrenue

TPUTOHOMETPHUYECKHX
ypaBHEHUI

25

99

Pewmenne
TPUTOHOMETPUUECKHUX
ypaBHEHUH

25

100

101

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

TemaTtnueckas npoBepoyHast
pabora:
"TpuroHoMeTpuyecKue
BBIPOKEHUS U
TPUTOHOMETPHUYECKHE
ypaBHEHHUS"

25

26

102

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3a1aHus
nociiegoBareabHoCcTeil. MeTon
MaTeMaTUYeCKON MHIYKIINU

26

103

MOHOTOHHBIC U
OTpaHUYCHHBIC
MOCJIEJOBATEIILHOCTH.
HcTopus ananmza 6€CKOHEUHO
MaJbIX

26

104

Apudmernueckas Iporpeccust

26




105

I'eomeTpuueckas mporpeccust

27

106

BbeckoneuHo yObIBaromias
reOMETPHUECKAs IPOTPECCHs

27

107

108

109

110

CyMMa GeCcKOHEYHO
yOBIBaroIei reoOMeTpUIeCcKoi
IIPOrpeccun

JIunelinbiil n
HKCHOHEHIMAIbHBIN POCT.
Hucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

JInHelHbIN 1
AKCIIOHCHIIMAJIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX
MIPOIICHTOB

Hcnons3oBanue nporpeccuu

IJI pECIICHUS pCaJIbHBIX 3a/1a4
MPUKIIAAHOT'O XapaKTepa

27

27

28

28

111

TemaTnyeckas npoBepoYHas
pabora:
"[locnenoBaTenbHOCTH U
nporpeccun”

28

112

113

114

HenpepbiBHbIE QYHKIINT 1 UX
CBOMCTBa

Touka pa3pbiBa. ACUMITOTHI
rpadukoB QpyHKINH
CaoiicTBa pyHKUINI
HETPEPHIBHBIX HA OTPE3Ke

28

29

29




CaoiicTBa pyHKIUH

29

13 HENPEPBIBHBIX HAa OTPE3KE
116 Meto UHTEPBAIOB It 29
peLIeHUs] HEPaBEHCTB
117 Mertox UHTEPBAIOB ISt 30
peLIeHNs HEPABEHCTB
118 Meton MHTEPBAIIOB JJIsI 30
pellIeHNs HEPaBEHCTB
[IpumeneHnue cBONCTB 30
119 HEMPEePBIBHBIX (PYHKIIHA IS
peuieHus 3anay
[IpuMeHeHne CBOWCTB 30
120 HETPEPBIBHBIX (DYHKIMIA 1151
pelieHns 3a1aq
121 IlepBas u BTOpas 31
MIPOU3BOIHBIE (DYHKIIUU
Omnpenenenue, 31
122 TEOMETPUYECKHUN CMBICIT
MIPOU3BOJHOMN
123 Onpenenenue, GU3NIECKUit 31
CMBICJI IPOU3BOIHON
124 YpaBHEeHHE KacaTeIbHOM K 31
rpaduky QyHKIUU
125 YpaBHEHUE KacaTeIbHOU K 32
rpaduky GyHKIIUU
126 [Tpon3BoaHEIE 2IEMEHTAPHBIX 32

byHKIUH




127

128

[TpousBoaHBIE 37IEMEHTAPHBIX
byHKIUH

[TpousBoaHast CyMMBI,
MPOU3BEICHNUS, YACTHOTO U
KOMITO3UIINHU (PYHKIIUI

32

32

129

[IpousBoaHas CymmBel,
IIPOU3BE/ICHNUS, YACTHOTO U
KOMIIO3ULIUH (PYHKIUI

33

130

131

132

[IpousBoaHas cymmBel,
MIPOU3BEACHNUS, YACTHOTO U
KOMIIO3ULIUH (PYHKITHIA
Temarndeckast mpoBepoyHast
pabota: "[IponsBoaHas"
[ToBTOpenue, 06001IeHNE,
CHCTeMaTH3alus 3HaHUH:
"VpaBHeHus"

33

33

33

133

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3alus 3HaHuH:
"OyHKIMN"

34

134

135

136

HUtorosas Tematuueckas
IpoBepoyHas pabora

Hrorosas TemaTndeckas
MpoBepoyHas pabora
[ToBTOpenue, 0600MIEHNE,
CHCTEMAaTH3alus 3HaHUH

34

34

34

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10 0




11 KJIACC

n/n

KoaudecTBO 9acoB

Tema ypoka KonTpoJibHbie/
Bcero NPOBEpPOYHbIE
padoThI

[IpuMeHeHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeHeHne Mporu3BOTHOM K

UCCIIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

IIpakTHyeckue
padoThI

[JarTa usyyenust

Mo nnaHy
(Hepens)

Mo ¢akrty
(paTta)

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTeIbHbI
e pecypchl

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
UCCIIEIOBaHMIO (QYHKIIMM Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIEIOBaHHIO (PYHKIIMM Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxnenne HanOOJIbIIErO U

HaUMEHBIIIET0 3HaUYCHUS 1
HENpepbIBHON (PYHKLIUHU HA




OTpe3Ke

Haxoxxaenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYECHUS
HENPEPbIBHON (YHKIIUU HA
OTpe3Ke

10

Haxoxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPepbIBHON (PYHKIINU HA
OTpe3Ke

11

Haxoxnaenue HaubobIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

12

Haxoxnaenue HaubobIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

13

14

IIpumenenne npon3BoJHON
JUTSL HaXOXKICHUS HaTyqIlIero
pelIeHns B PUKIaIHBIX
3ajadax

[TpumeHeHre TpON3BOIHON
JUIsL HAXOJKJICHUSI HAMITy4IIIero
peLeHysl B PUKJIAAHBIX
3ajadax




15

[Ipumenenne npou3BOIHOM
JUISL OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHUs Ipolecca,
3aJlaHHOTO (POPMYIION WITH
rpaduKoM

16

[Ipumenenne npou3BOIHOM
JUISL OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHUs Ipolecca,
3aJIaHHOTO (POPMYIION WITH
rpaduKom

17

Kommnoszurus ¢yHkimit

18
19

Komnozunust pyHKIumit

Komnozunus GyHkiumit

20

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJMHATHOMN
IJIOCKOCTH

21

22

23

24

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPJMHATHOMN
IJI0CKOCTH

TemaTtnueckas mpoBepoyHast
pabora: "HccnenoBanue
(GYHKIUH C TOMOIIBIO
MIPOU3BOJHOMN"
IlepBooOpasHasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

[TepBooOpazubie
AJIEMEHTAPHBIX ()YHKIIUHA.




25

26

[TpaBuia HaXOXKICHUS
1€pBOOOPA3HBIX

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHA.
[IpaBuia HaXOXKICHHS
epBOOOPaA3HBIX

Nurerpai. I'eomerpuyeckuii
CMBICJI HHTErpajia

27

28

29

30

Brrunciienne onpeneséHHOro
WHTETpaa mo Gopmyie
Hprorona-JleiOnuia
Brruucnenue onpenenéHHOro
WHTETpaa mo Gopmyie
HrroTona-Jleiouumna
[IpumeHeHne nHTErpana Juis
HaX0KJICHUS TUIOIIAICH
IUIOCKUX (DUryp
[Ipumenenne uHTErpaia s
HaXO0XKIeHUs 00HEMOB
TE€OMETPUUYECKUX TET

31

[Ipumeps! pemennit
mudepeHaTbHBIX
YpaBHEHUI

32

33

[Ipumeps! pemennit
mudepeHIaTbHBIX
YpaBHEHUI

Marematnueckoe
MOJIETTMPOBAHHE PEAIBHBIX




34

35

HPOLIECCOB C TIOMOIIBIO
Qg depeHIranbHbIX
YpaBHEHUU

TemaTtudueckas IIPOBEPOYHAA

pabora: "IlepBoobOpasnas u
uHTerpan

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

37

38

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu
Tpuronomerpuyeckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpuyeckue
(byHKIMHU, UX CBOMCTBA U
rpaduxu

10

10

10

40

OT160p KOpHEN
TPUTOHOMETPUUIECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

10

41

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX

11




42

43

44

45

YPaBHEHHH € OMOLIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHH € OMOLIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YpaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne

TPUTOHOMETPHUYCCKUX
HEPABCHCTB

11

11

11

12

46

Pemmenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

12

47

48

Pemenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

TemaTtnueckas mpoBepoyHast
pabora: "['paduku
TPUTOHOMETPHUYECKUX
byHKIHA.

12

12




49

Tpuronomerpuueckue
HepaBeHCTBa"

OcCHOBHEBIE MCTOJbI pCHICHUSA
IIOKa3aTCJIbHBIX HEPABEHCTB

13

50

51

52

OcHoBHBIC MCTOJbI pCHICHUSA
IMOKa3aTC/IbHBIX HCPABCHCTB

OcCHOBHEBIE MCTO/bI PCIICHHA
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
IIOKAa3aTCJIbHbIX HCPABCHCTB

13

13

13

53

OcHOBHBIE MCTOJbI pCHICHUS
JorapupMHUIECKUX
HEPaBEHCTB

14

54

55

56

OCHOBHBIE METOBI PELLIEHUS
JorapuPMUUECKUX
HEPaBEHCTB

OCHOBHBIE METOABI PELLIEHUS
JorapupMHUUECKUX
HEPABEHCTB

OCHOBHBIE METOABI PELLIEHUS
JorapupMHUUECKUX
HEPABEHCTB

14

14

14

57

OcHOBHBIE MCTOJbI pCHICHUSA
HppaiuOHAJIbHBIX HCPABCHCTB

15

58

OcHoBHBIC MCTOJbI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

15

59

OcHoBHBIC MCTOJbI pCHICHUS
HppalOHAJILHBIX HCPABCHCTB

15




60

61

OCHOBHEBIE MCTOJbI pCHICHUSA

HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmueckue meTozb
pelIeHUs UPPALMOHATBHBIX
ypaBHEHUI

15

16

62

I'padmueckue meToapt
peIeHHs HPPAIOHAIBHBIX
ypaBHEHUH

16

63

64

65

66

I'padmueckue MmeToap!
pEIICHUS TOKa3aTeIbHBIX
YpaBHEHUU

I'padmueckue metoab
pelieHus MoKa3aTeIbHBIX
HEPaBEHCTB

I'paduueckue MeTo b1
pereHust JorapupMIUUECcKuX
ypaBHEHUH

['paduueckue meToap!
pelieHus JorapuGMuUIecKux
HEPaBEHCTB

16

16

17

17

67

I'paduueckue meToap!
pelieHus JorapuGMUIecKux
HEPaBEHCTB

17

68

I'paduueckue meTomp!
pelIeHNs TOKa3aTeIbHbIX U
JorapuPpMUUECKUX
YpaBHEHUU

17

69

I'padmueckue meToant

18




70

71

72

73

pelIeHNs TOKa3aTeIbHbIX U
JorapuMUIECKIX
YpaBHEHUU

I'padmueckue metoabt
pelIeHNs TOKa3aTeIbHbIX U
Jorapu(pMUIEecKUX
HEPaBEHCTB

I'paduueckue metoab
pelIeHUs TOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

TemaTndeckas npoBepoOUYHas
pabora: "HpparmoHalbHbIE,
MIOKa3aTeIbHbIE U
norapupmMuUecKue
HepaBeHCTBa"

KommnekcHple gncia.
Anrebpanyeckast 1
TpUTOHOMETpHYEcKast PopMbI
3alUCH KOMIIJIEKCHOT'O YHCia

18

18

18

19

74

KommnekcHeie uncia.
AnreOpanueckas u
TpUTOHOMETpHUYEcKast PopMBbI
3aMmMcy KOMIUIEKCHOTO YHcTia

19

75

Apudmerrueckue ornepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

19

76

Apudmernueckre onepaum ¢
KOMITJIEKCHBIMH YHCIaMHU

19




77

78

79

N306paxkeHne KOMILIEKCHBIX
YUCeJl Ha KOOPJAMHATHON
IIJIOCKOCTH

N3o0pakeHne KOMIJIEKCHBIX
YHUCEN Ha KOOPAMHATHOU
TIJIOCKOCTH

®opmyiia Myaspa. Kopau n-
OM CTETECHH U3 KOMILJICKCHOT'O
qucia

20

20

20

80

®opmyiia Myaspa. Kopau n-
OH CTEIIEHHU U3 KOMILJIEKCHOI'O
qucia

20

81

82

83

[TpuMeHEeHHE KOMIUTCKCHBIX
9UCeN JIJISL PeIICHUS
(bU3UYECKUX U
TCOMETPHUYECKUX 337124

Tematuueckas mpoBepoyHast
pabora: "KoMmrekcHbie
gyuca"

HaTypaJ'ILHBIC n 1CJIbIC YUCiia

21

21

21

84

85

HarypanbHsle u niensie yucna

[IpumeHeHne MPU3HAKOB
JEJIMMOCTH LIETIBIX YNCE

21

22

86

[IpumeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEI

22

87

IIpuMeHeHne pU3HAKOB
JEIMMOCTH LIEJIBIX YUCEN:

22




88

HOJT u HOK

IIpuMeHeHne pu3HaKoB
JEJIMMOCTH LIEJIbIX YUCEIL:
HOI u HOK

22

&9

[IpuMeHeHue npu3HaKoB
JECIIMMOCTH LIETIBIX YUCEIL:
OCTAaTKH 10 MOZIYJIIO

23

90

91

92

93

94

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBbIX YUCEIL:
OCTaTKH 10 MOZIYJIIO

[IpumMeHeHue npu3HaKoB
JETUMOCTH LIJIBIX YUCEN:
anroput™ EBxinaa mis
pELIeHHS 3a/1a4 B LIEJIBIX
yucaax

Temarndeckast mpoBepoyHast
pabota: "Teopus LenbIx
gucen"

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHBIE
CHCTEMBI U CUCTEMBI-
CIIEICTBUS

23

23

23

24

24
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OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM

24
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paloHaIbHBIX YPaBHEHHI

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEM
UppalMOHATIBHBIX YpaBHEHUI

24
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OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
II0OKA3aTENIbHBIX YPABHEHUI

25
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99

100

101

102

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPABHEHUI

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEM
JorapuPpMUICCKIX
YpaBHEHUU

OCHOBHBIE METO/IbI pEUIECHUS
CUCTEM U COBOKYITHOCTEU
JTorapupMUIECKUX
YpaBHEHUI

IIpuMeHeHue cucrteM Kk
PELICHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
o0acTeil HayKH U peabHOM
YKWU3HH, HHTEpIIpETALUS
MTOJIyYEHHBIX PE3YJIBTATOB

[IpumeHeHne CUCTeM K
PEIICHUI0 MaTeMaTHIEeCKIX
3aa4 1 3a/1a4 U3 pas3JIMYHbIX
obJacTelt HAyKH U pealbHON
KU3HH, UHTEPIPETALIUS

25

25

25
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26
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106

IIOJIYUYCHHBIX PE3YJIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELIEHUI0 MaTEMATUYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3In4HbIX
obJacTelt HAyKH U pealbHOU
YKU3HU, UHTEpIIpETALUS
MIOJIyYEHHBIX PE3YyJIbTaTOB

Tematuueckast mpoBepoYHast
pabota: "CucreMsl
paloHaIbHbIX,
UppalMOHATEHBIX
MOKa3aTeIbHBIX U
JorapuGpMUICCKIX
ypaBHEHHH"

PanmonaneHble ypaBHEHUS C
rapaMeTpamu

PanmonansHbIe HEpaBEHCTBA C
rapaMeTpamu

26

26

27

27
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PaumoHanbHBIE CUCTEMBI C
rapaMeTpamu

HppauunoHaibHble ypaBHEHNS,
HEPaBEHCTBA C lTapaMeTpamMu
HppanmoHanbHbIE CUCTEMBI C
rapameTpamu

27

27

28

110
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[TokazaTenbHbIE ypaBHEHNS,
HEpaBEHCTBA C apaMeTpamMu

Iloka3zarenbHBIE CUCTEMEI C
rapaMeTpamu

28

28




112

113

Jlorapupmuueckue
YpaBHEHHUS, HEPABCHCTBA C
napameTrpamu
JlorapudmMuuecKue CUCTEMBI
C mapaMeTpamMu

28

29

114

Tpuronomerpuueckue
YpaBHEHUs € ITapaMeTpamMu

29

115

116

Tpuronomerpuueckue
HEPaBEHCTBA C lTapaMeTpamMu
Tpuronomerpuyeckue
CHCTEMBI C ITapamMeTpaMu

29

29

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALHI C
MIOMOIIIbIO YPABHEHH C
rnapameTpamu

30
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[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALHI C
MIOMOIIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

30

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEIeH
peanbHBIX CUTYALIHH C
MIOMOIIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

30

120

Temarnueckas mpoBepoOYHas
pabora: "3amauu ¢

30




121

napameTrpamu"

[ToBTOpeHue, 060061IeHNE,
CUCTEMATHU3AIIMS 3HAHMN:
"YpaBuenus"

31
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[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH:
"VpaBHeHus"

31
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124

125

126

[ToBTOpeHue, 0600mEeHNE,
CHCTEMaTH3allus 3HAHMI:
"VpaBuenus. CucreMbl
ypaBHEHHH"

[ToBTOpeHME, 0000IIECHNE,
CHCTEMaTH3alus 3HAHMI:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alvs 3HAHHMH:
"Hepasencrsa"

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTh3alys 3HaHUM:
"HepaBencrsa"

31

31

32

32
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[ToBTOpenue, 06001IEHNE,
cucTeMaTu3als 3HaHuH:
"IIpousBoaHas u e€
IpuMeHeHue"

32
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[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alis 3HaHuH:
"IIpousBoaHas u e€
npuMeHeHune"

32




129

130

131

132

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTHU3alus 3HAHHI:
"IIpousBonHas u eé
IpuMeHeHue"

[ToBTOpeHME, 0000MIECHNE,
CHUCTEMATHU3AIIMS 3HAHUN:
"NuTerpan u ero
npuMeHexnue"

[ToBTOpeHME, 0000IIECHNE,
CHCTEMAaTH3allMsl 3HAHMIA:
"OyHKuMKn"

[ToBTOpeHue, 06006meHNE,
CHCTEMAaTHU3allMsl 3HAHMIA:
"OyHKIMN"

33

33

33

33

133

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHuH:
"OyHKIIn"

34
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HrtoroBas KOHTpOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabota

34

34
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[ToBTOpenue, o600mIEH e,
cHCTEMAaTH3aINsI 3HAaHUH

34

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

136
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