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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa U Hayaja MaTeMaTHUYECKOrO aHAIM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOpPOHBI, (hopMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM HayKu, KOTOopas (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MTOHMMAHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKLIMSIMH anreOpbl M MaTeMaTUYECKOTO aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIB30BATh
0000IIeHNEe ¥ KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHHE.

B xone usydenuss yuebHOro Kypca «Anrebpa ¥ Hadalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYHOUIUI
(GbOpMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHO
NEeATEeTLHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIGHTpAIlMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yIbTarT.

B ocHoBe MeToanku oOydeHust anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JISKUT IEATeTbHOCTHBIA MTPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIePKATEIIbHO-METOIMUECKUE JIMHUW W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMH TEMAMHU U pazaenamu. [JaHHbIN yueOHbIH
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTHUYeCcKas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBaIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJIEI0BATEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIE€Ib PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJIy4YEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/layu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAMYECKass JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajlbHbIX, IEJbIX,
pAalMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LIEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPpaIMOHATBHBIX YHCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocnenoBaTenbHOMY PACIIMPEHUIO KpPYyra HCMOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX NMPUMEHEHHS JUIs PELIEHUS Pa3iMyuHbIX 33134
bopMupyeTcsi IpeCTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETU3aIHSl.

JIunuss «YpaBHEHUS U HEPABEHCTBa» PEATU3YETCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
paznene IIporpamMMbl IpPEnyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe oOydYarouiMecs OBJAJEBAIOT PA3IMYHBIMU  METOJAAMH  PEIICHUS
palMoOHaNbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMHUUYECCKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PEHICHUH MPUKIIATHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TaKXE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboTBl C CHUMBOJIBHBIMH (oOpMamu, MPEICTaBICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AJreOpa npennaraet 3G PeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUUM U TpaduKku» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBSI3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMH M HepaBeHCTB. [Ipum 3TOM OosbllloE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U clioBecHOM. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PACIIUPUTh KPYr KaK MaTeMAaTHYECKHX, TaK U MPUKIAJHBIX 3a4ad,
JIOCTYITHBIX OO0YYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, OMPEAeNsiaTh HMX HauOONbIINE W HAUMEHBIITUE
3HAUEHUA, BBIYUCIATH MUIOManun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
MO3BOJISIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopepxarenbHO-MeTOInYeCKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOW MaTEeMAaTHKU
U TIpe/yiaraloT Hamboyiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONIMA BCE pa3aeiibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HBIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOyYarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJb30BaTh €r0 IS BBIPAXKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEeMaTUKA KaK HayKd CIIeJyeT TpU3HAThH
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHUPOBAHUS, KOTOPHIE NPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C IOMOINIBIO afmaparta airedopbl u
MaTEMaTUYeCKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHAaIl
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHUs MPUKIaAHbIX 3amad. [Ipu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3MPOBATHL  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OeckoHeUHble mepuoanueckue npoou. IlpuMeHeHue apoOed W MPOICHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyiib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubmmkEHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BEIUYMCICHUM.

Crenenpr ¢ 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosIEeH (OpMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3zaTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTUuHbIE M HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BBRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPUDMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
Jorapu(pMHUYECKUX YPaBHCHHM.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YpaBHEHHMHU. MarTpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccrnenoBanue NOCTpOCHHOW MOJENIN C MOMOLIBIO MATPHII
Y OIIPENIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anMHO oOpaTHBle (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHKmu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6unacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yukumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe (GyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaJpaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX I'padUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpadvik KOpHs n-0i CTENEHU KaK (yHKIMK 0OpaTHOU CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OINpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallh3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
IpoLEHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (YHKIIMM W WX CBOWCTBA. TOYkHM pa3phiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUHU. Onpenenennue, reOMeTpUIEeCKU 1
busznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  snmemeHTapHbX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. JluarpaMMsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PELIEHWUU 331ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUSI.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CHCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTel HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
ITOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUHM 3aJad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUU Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

HNuterpain. ['eoMeTprudeckuil CMbICI HHTETpANIA. BerunciieHne onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uHTErpajsa A HAXOXKISHUS IUIOIAZe MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIbI0  IuddepeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (PYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEIbHOCThIO YYEHOT0, 0CO3HAHUE TMYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHUH, pacCyKJIEeHUM, BOCTIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, pEryisipHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodEeCCUOHANBHOW  JESATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIM3AIIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTE€MaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornuyeckue AeMCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXJy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeJICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTESPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTaxX, JaHHBIX, HAOIIOJACHUSAX W YTBEPKICHHUAX, IpeAJIaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HarbOoJIee MOAXOAAIIUN C YUETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUMOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TNIHBIX BUOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSICHEHHS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPEe3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aITOPUTM PEIICHH 3aJ1auM, BEIOUpATh CIIOCOO PEIICHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh 1€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPalOTHI, pacHpenesiTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATh
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce oOyyarOmIMiics TOJYYUT CIECAYIOIINE
MPEAMETHBIE PE3yJIbTaThl M0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TIPOLEHTHI JUIsl PEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTENIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, aPKKOCUHYC M apKTAHIE€HC YHCIOBOIrO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jUYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSTH JEJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpPUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

cBOOOIHO OMNEpUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHMSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl (HyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuuH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpa)uKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKHE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKLIHUH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEHH C
HaTypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JAPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATE 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: IOKa3aTelbHAas M Jorapupmuueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKUMA JJI  UCCIEJAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
U3HU, BBIPAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUHMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apu@MeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reoMeTpuuecKasi Mporpeccusi, IMHEHHbIA 1
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PELIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
Xapakrepa;



cBOOOHO OTIEPUPOBATH MOHATUSIMH: MTOCIE0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINHY;

cBOOOIIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPHpPOBaTh  MOHSATHUSMHU: MHOXECTBO, OTEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

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

Yucsaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen I pelmieHus 3aAad, NPUMEHSTb alrOpUTM
EBknupa;

CBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIOIHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TMOHATHUSIMHU: HUPPAIIMOHAIBHBIE, TOKA3aTeIIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIeHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI  JIJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

perarb palvOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTeIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJIbTar.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU JIBYX (hYHKIIHIA,

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

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

UCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKJACHUS HAWJIY4Ilero pEuIeHUus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOZHO OMEpUPOBATh TMOHATUSAMU: TMEPBOOOpa3Hasi, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA U BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7adyd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
) Oyukuuu U rpadpuku. CreneHHas QyHKIUS C 12 |
LIEJIBIM ITOKa3aTeIemM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 |
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
HccnenoBanne QyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpaznas 1 UHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KommnekcHeie uncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMbl pallMOHATEHBIX, HPPAIIHOHATBHBIX
7 MOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudpoBbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o6paszoBaTeJbHbIe
padoThI padoThI pecypenr
| MHo3xecTBO, Onepaluy HaJl MHOKECTBAMU U |
UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmapara JJis peleHus 3aaad
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOH, MPOLIEHTHI, 0ECKOHEUHbIE 1
MEPUOIUUECKHE TPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
NEePUOANYECKHUE TPOOH
6 [Ipumenenue qpobeit ¥ MPOLEHTOB JIst |
pelIeHns MPUKIaJIHbIX 3a1a4
7 [erictBuTenbHble yncia. PanmonansHbie U 1
UppaloHaIbHbIE YHCIIa
g [Tpumenenue apoGeit U NPOLIEHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
9 ApudmeTrnueckue onepanuu c 1
JNEeNCTBUTENbHBIMH YHCIIaMU
10 Monynb JECTBUTENBHOTO YUCIIA U €70 |

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIYNCIICHUN

12

OcHOBHBIE MCTObI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ eabIMA K0P PUITUEHTAMU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JUHENUHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

YérHble 1 HEUETHBIE (DYHKIIUU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTudHas u JpoOHO-
TuHeHas QyHKIun

31

32

DIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpadukoB 3Tux QyHKUINN

DJeMeHTapHOe UCCIIeI0BAaHUE U TTOCTPOCHUE
rpaduKoB 3TUX QyHKIUN




CrereHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona

35 CrenenHast GyHKIUS C HATypalIbHBIM U
LeNbIM Noka3aTenieM. E€ cBoiicTBa u rpadux

36 KonTtponpHas pabdora: "Crenennas GpyHKIHS.
E€ cBoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HATYpaIbHOM
CTEIEHU U €ro CBOKMCTBA

39 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUI,
CoJIepKaliX CTENEHU U KOPHU

A1 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PEICHHS UpPALMOHAIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUS UppallMOHAIBHBIX

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 MPPALMOHATIBHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
MPPALMOHAIIBHBIX YPABHECHUN

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUT
VPPALMOHATIbHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0if CTENIEHN KaK

49 (GYHKIIMM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
[OKa3aTesieM
CaoticTBa U rpaduK KOpHS n-Ol CTENEHH KaK

50 GyHKIIMM 00paTHOM CTENEHH ¢ HATypaJIbHBIM
MoKa3aresneM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-oi creneHu. MppannonanbHele
ypaBHeHHuA"

50 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHsb ¢ pallMOHATBLHBIM [TOKA3aTEIEM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 15

peueHus: ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

57 - 1
pelLeHNs ypaBHEHUH

53 [loka3arenbHble ypaBHEeHUs1. OCHOBHbBIE |
METO/IbI pEIICHUS TOKA3aTEIbHBIX YPaBHEHHIH

59 [Toka3arenbHble ypaBHeHMs. OCHOBHBIE |
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YpaBHEHHH
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

60 . 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 eCSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

y

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PpMbI 1

67 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX |
Jorapupmbl

68 [IpeoOpazoBanne BEIpaXKEHHIA, COACPIKAIIIX |
sorapudmbl

69 [IpeoOpazoBanue BEIpaXKEHUA, COASPIKALNX |
Jorapupmbl

70 Jlorapudmuueckas pyHKuuA, €€ CBONWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 115 |

peuieHus ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

73 peluieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHus Torapu(HMUIECKUX
yYpaBHEHUI
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/IbI PEIICHUs JOrapu(HMUUECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/IbI PEIICHUS JOrapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUT
jorapu(pMUUECKUX ypaBHEHHMA

73 PaBHOCUIIBHBIE TIEPEXO/IBbI B PEILIEHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponsnas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

21 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

20 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 orpezieieHue TPUTOHOMETPUUECKHUX (DYHKIUI

YHCIIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

o1 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI

9 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUM

03 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI 1

97 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
KonTtponbhas pabdora: "Tpuronomerpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1

ypaBHeHHUA"




ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTH4eCKOW UHIYKLIUH
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJie1oBaTeaIbHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroI1asi reoMeTprUIecKast
nporpeccust

107 CymMa 6eckoHEeuHO yObIBaroIei
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPeCCUU sl pELICHUS
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 KonTponbnas pabora: "[locnenoBarensHoctu
u porpeccun”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 Metoa MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB




117

MGTOI[ HUHTCPBAJIOB IJIA PpCIICHUA HCPABCHCTB

TOJI UHTEPBAJIOB [yl PELLICHHUs HEPABEHCTB

118 Me e emle epase

119 [IpuMeHeHre CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINU

122 Onpenenenue, TeOMETPUIECKUI CMbICI
MIPOU3BOIHOMN
Onpenenenne, GU3NYECKUN CMBICIT

123 ’
MIPOU3BOAHOMN

124 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKIIUN

125 VYpaBHeHHEe KacaTeIbHOU K rpadpuky
byHKIUM

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (GYHKLIUI

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (GYHKLIUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIUI

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHui: "YpaBHeHus"




133 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3AIUS |
3HaHui: "OyHKIMN"
134 Wrorosas kKoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 HOBTOE)CHI/IC, 000011IeHNEe, CHCTEMATH3AIINS |
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO
(GyHKINH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKIMNH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[IpumeHneHne mponu3BOJHON K UCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

[IpakTuueckas pabora o Teme:
"[IpumMeHeHne Mpou3BOIHOM K
Hccae0BaHuI0 (DYHKIINI HAa MOHOTOHHOCTD
U DKCTPEMYMBI"

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha
OTpE3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO

3HA4YeHHUs1 HeTIPEPhIBHOM (PyHKIIMM Ha
OTpe3Ke




Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

10

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeTPEPHIBHOHN (PyHKIMM Ha
OTpe3Ke

11

12

13

HaxoxxaeHune HarnOoJIbIIero 1 HAUMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

Haxoxaenne HaubombIIero 1 HAMMEHbILIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA
HaWJIy4IlIero pCuICHUA B IIPUKIIATHBIX
3agadax

14

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIEro PENICHUS B TPUKIAIHBIX
3a7a4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
poriecca, 3alaHHoro (GopMyJon Hin
rpaduxom

16

17

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH B YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus pyHKuui

18

Kommnosumus hyHkmmii




19 Komnozunus GyHKimit

20 ['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

o1 I'eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJAMHATHOM IJIOCKOCTH

” KontponsHas pabdora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1EpBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 HNHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-Jleitoauia

)% Brruncnenue onpenien€éHHOro HHTErpasia mno
dhopmyne HeroTona-Jleitonuna

29 IIpumeHneHne nHTerpana Juis HaxoKIACHUS
TUIOIIAEH TIOCKUX GUTyp

30 IIpumeHeHne nHTerpana 1Jisd HaX0XACHUS
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumeps! pemenuii guddepeHnInaIbHbIX
YpaBHEHUU

1 [Tpumeps! pemeHuit quddepeHIraIbHbIX

YpaBHEHUH




33

MareMarruueckoe MOACIIMPOBAHUE PEATbHBIX
MIPOLIECCOB C MOMOIIBIO AU(hepeHIINaTbHBIX
YpaBHEHUI

34

35

36

Konrtponsnas padora: "[leppooOpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduKu
Tpuronomerpuieckne GyHKIUH, UX
CBOMWCTBA U TpapUKu

40

41

42

43

OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemennie TpUroHOMEeTpHUUECKUX HEPABEHCTB




45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX
HEpPaBEHCTB

50 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX
HEpPaBEHCTB

51 OcHOBHBIE METO/BI PELIEHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

50 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX
HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS
norapu(pMHUUECKUX HEPABEHCTB

57 OcCHOBHBIE METOBI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS

HppalMOHANIbHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

60 UppaloOHAIbHBIX HEPABEHCTB

61 I'paduueckue METObI pELICHHUS
MppalMOHABHBIX YPAaBHEHHHA

& I'padpuueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH

63 I'paduueckue METOIbI pELICHHUS
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pEeLICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN

66 I'paduueckue METOIbI pELICHHUS
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue METOIBI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLeHus

68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pELICHUS

69 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUU
I'paduueckue METOIBI pEIICHUS

70 MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB
I'paduueckue MeTOIbI peLIeHUs

71 MOKa3aTeIbHBIX U JorapupMUIecKux

HEPaBEHCTB




KonrponsHas pabdora: "UppanuoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHEC
HepaBeHCTBA"
KommniekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKask POPMBI 3aIHCH
KOMILJIEKCHOT'O YHUCIIa
KommekcHble uncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKask POPMBI 3aruch
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMHU

76 Apudmerndeckue onepaum ¢
KOMILIEKCHBIMHU YU CJIaMHU

77 N300paxeHne KOMITJIEKCHBIX YMCE Ha
KOOPJMHATHOW TNIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM TUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHClia
IIpuMeHeHNEe KOMIUIEKCHBIX YUCEI JUIs

81 peteHust GU3NYECKUX U reOMETPUIECKUX
3aja4

%) KonTponbnas pabora: "KommiekcHbie
gucna"

83 HarypanbHsle u niensle yucna

84 HarypanbHsle u niensie yucia




HpI/IMeHeHI/Ie MMPU3HAKOB JCJIMMOCTHU LECJIBIX

85
qucen

26 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
quce

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU ENbIX
yucen: HOJl u HOK

28 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCell: OCTATKU M0 MOIYIIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 qucesn: aropuT™ EBknnia ans pemeHus
3aJa4 B IIEJIbIX YUCIax

9 Kontponbnas pabota: "Teopust 1enbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI
OCHOBHBIE METO/BI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEN UPpAllMOHATIBLHBIX

YpaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

98 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH ITI0KA3aTeIbHBIX YPABHECHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX

ypaBHEHUH

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUUECKUX

ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 u3

101 pa3IuyYHbIX 00JacTel HAyKH U peallbHOM
KU3HHU, UHTEPIIPETALUs TOJTYYeHHBIX
pE3yJIBTAaTOB

[IpuMeHeHne cucTeM K pEeLIEHUIO
MaTeMaTHUYeCKUX 3aad U 3a7a4 u3

102 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TTOJTyYEHHBIX
pE3yJIBTAaTOB

[IpmeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, MHTEPIPETALUs OJTyYEHHBIX
pE3yJIbTAaTOB

Kontponbnas pabora: "Cuctemsr
104 pallOHAJIBHBIX, UPppAlUOHAIbHBIX

MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
ypaBHeHUi"




105

PannonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu

107 PannonanpHble cUCTEMBI C TapaMeTpaMu

108 UppanmonanbHuble ypaBHEHUS, HEPABEHCTBA
C mapaMmeTpaMu

109 HppanmoHaibHble CUCTEMBI C TApaMeTpaMu

110 [TokazaTenbHbIC YpaBHEHUSI, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmudeckne ypaBHEHHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuyueckue CUCTEMBI ¢ TapaMeTpamMu

114 TpuroHomeTpuuecke ypaBHEHHUS C
rnapameTpamu

115 TpuronomeTpuueckre HEPaBEHCTBA C
rnapameTpamu

116 TpUroHOMETpUUECKHE CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccnenoBanue

17 MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYalUi C MOMOILBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYAIIMI C MOMOIIBIO CUCTEM YPaBHEHUH C
rnapameTpamu

119 [TocTpoenue u uccnenoBaHue

MAaTEMAaTHUYCCKUX MOACT e PEATBbHBIX




CUTYallUH C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMmu

KonTponbnas padora: "3amauu c

120 .
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuil: "YpaBHeHUs"

123 [ToBTrOpenue, 0000IIEHNE, CHUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

126 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBeHncrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpEeHMEe, 006001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"

132 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS

3HaHui: "OyHkun"




133 [ToBTOpeHme, 06001IEeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 Hrorosast koHTposbHas paboTa 1 1
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






