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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJIYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbI yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronapsi mocnenoBaTeIbHOMY PACIIUPEHUIO KpPYyra HCIOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OoOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKku» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJsl peleHus 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE€ COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hamboyiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/eibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIOJB30BaTh €T0 IS BBIPAXKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUE ONPEICIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IMPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubomnbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MK Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0il CTeNEeHH KaK (yHKIUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MIPOrpecCrr. JINHENHBIN U 3KCIOHEHIHAIBHBINA pOoCcT. Huncio e. @opMyna CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHUS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ CyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPU PEIIEHUM 3a1ad U3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIXKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBUWIM3AIIMY, OBJIaJICHUE SI3BIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIOJACHUSAX WU YTBEPKICHHSIX, MpeIjiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPENCTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEUICHUS 3a/1ayH, BEIOMPATh CIIOCO0 pEelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl M0 OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOIO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZHO OMNEpUPOBATh MOHATHEM: CTENEHb C LEIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOoOXOAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh MOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 33Jay U3 APYIHX Yy4EeOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IIOCIEI0BATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOJIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (QYHKIUH, 3HATHh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEUICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKallue MOAYJIU U apaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C MCHOJb30BAHUEM ammapara aireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HAa KOOPIUHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBaHUSI (YHKIIMA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION UTH TpaduKoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C IIOMOUIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE ILJTAHUPOBAHUE
10 KJIACC AJTEBPA (5 U. B HEJIEJIIO)

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 29 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkiun u rpaduku. CreneHHas GyHKIUs C 15 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 19 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 13 1
YpaBHEHUs
5 Jlorapudmuueckast pyHKIUS. 99 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 28 1
ypaBHEHHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 12 1
HenpepsiBable pynkiuu. [IponsBoanas 25
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 7 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 10 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero KonTpoabnbie | IIpakTirdeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 HpparmonaibHbIe, TOKA3aTSIBHBIE H o4 1
norapuMuUecKrue HepaBEeHCTBA
KowmmiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/n Tema ypoxa Kontpoasnbie | IlpakTuyeckue
Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [[MHOXeCTBO, Oniepaiiy Ha/l 1
' MHO’KECTBAMH U UX CBOMCTBA
2. Huarpammsl Ditniepa-Benna 1
[IpruMeHeHne TeopeTUKo-
3. MHO>KE€CTBEHHOI'0 ammapara Jijisi perieHus 1
3amaq
Parnnonansueie urcia. OOBIKHOBEHHBIE U
4. JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE IPOOH
Panumonansabie uncia. OOBLIKHOBEHHBIE U
5. JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOINYECKHUE POOH
Pammonansaslie gncia. OOBIKHOBEHHBIE U
6. JeCATUYHBIE TPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIC TIEPUOINIECKHUE JPOOH
; [Ipumenenue qpoOei U IPOIEHTOB TSt 1
' pEIICHUS IPUKJIAIHBIX 3a71a49
g [Ipumenenue qpoOei U IPOIEHTOB TSt 1

PEUIICHUSA NPUKIIAJHBIX 3a1a4




JleicTBuTeNbHBIC YKclia. PaimonanbHbIe
Y UppalMOHAJIbHBIC YHCIa

10.

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

11.

Apudmerndeckue onepanum ¢
JeHCTBUTEIIbHBIMU YHACITAMHU

12.

Monynb AeCTBUTETLHOTO YHCIIA U €T0
CBOMCTBA

13.

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

14.

OCHOBHBIE METO/IbI PELLICHUS LIEIbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

15.

OCHOBHBIE METO/IbI PELLICHNUS LENbIX U
JPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

16.

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

17.

OcHOBHEBIE MCTOABI pCICHUA LCIIBIX U
JIpOOHO-PAllMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

18.

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

19.

MHOTO4ICHBI C [ETBIMH
koadurmentamu. Teopema Buera




MHOro4JIeHEI ¢ OCIbIMUA

20.
koadunuentamu. Teopema Buera
21. Pewienne cucreM IMHENHBIX YPAaBHEHUN
22. Pemenune cucrteM TMHENHBIX YpaBHEHUI
Martpuna cucTemMsbl JTUHEHHBIX
’3 ypaBHeHu. OnpeaennuTenb MaTpULb
' 2X2, ero reoMeTpuYECKuil CMbICIT U
CBOICTBa; BHIYMCIIEHUE €TI0 3HAUECHUS
Onpenenurens MaTpuLbl 2X2, €ro
24. F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUs
o5 [IpumeHeHue onpenenuTens ams
' pEILIEHUs] CUCTEMBI JINHEWHBIX YPaBHEHUN
26 [TpumeHeHue onpeaenuTes s
' peleHusl CUCTEMBI JINHEWHBIX YPaBHEHUN
57 Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIbIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHMI
)8 Pemenne npukiaaHbIX 3a7a4 ¢ IOMOILBIO
. CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTpoJubnas padora:
29 "PanuoHaJIbHbIC YDABHEHHUS H
‘ HepaBeHcTBa. CHCTeMbl JTHHEHHBIX
ypaBHeHuil"
OyHKIMS, CIIOCOObI 3a1aHUs (PYHKIUH.
30. B3anmuo obpaTHble QyHKIUH.

Kommnozumus GpyHKImii




31.

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3auMHo oOpaTHbIC PYHKITHH.
Kommozurust ¢hyHKImiz

32.

I'paduk GyHkumu. dnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA

33.

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHudd pynkuuu. Hynu ¢pyHknmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

34.

YérHbie 1 HEUETHBIC (DYHKIINU.
[Tepnonuueckue GpyHkuuu. [IpoMexyTku
MOHOTOHHOCTH ()YHKIIHH

35.

YérHbie 1 HEUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

36.

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOoinsiee 1 HanMeHbllIee 3HAUYCHNE
(GYHKIIMHM Ha IPOMEKYTKE

37.

JluneliHasi, KBagpaTU4Has U IpOOHO-
JAUHeNHas QyHKIH

38.

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLIUH

39.

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

40.

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHNe TPaPUKOB ATUX PYHKITUN

41.

CTGHCHB C IICJBIM I1OKAa3aTCJIEM. BI/IHOM
Hrrotona




CreneHs ¢ 1eJIBIM ITOKa3aTeeM. buaoM

42.
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H
43, LeJILIM IToKa3aTeieM. EE€ cBolicTBa u
rpaduk
a4 KonTposbHnas padora: "Crenennas
' ¢pynkuus. E€ cBoiicra n rpagpux"
45 ApudpmeTnueckuii KOpeHb HaTypaJbHOU
' CTETIEHU U €r0 CBOMCTBa
46 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
' CTEIIEHU U €r0 CBOMCTBA
47 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
' CTETIEHH U €r0 CBOMCTBA
48 [TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH,
’ COZIEpIKALINX CTENEHU U KOPHH
49 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
’ COZIEpIKALINX CTENIEHU U KOPHU
50 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
' COZIEpKALINX CTENIEHU U KOPHU
51 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH,
‘ COJIepKalliX CTENEHU U KOPHU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE
52. METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE
53. METO/IbI PELICHNS UPPALOHATBHBIX

YpaBHEHUNU




54,

UppanmonansHblie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

55.

Uppaunonansusie ypaBHeHusi. OCHOBHBIC
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

56.

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAJIBHBIX YPABHEHUI

57.

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPALMOHAJIBHBIX YPABHEHUN

58.

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHAIBHBIX YPABHEHUN

59.

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUN

60.

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPALMOHATIBHBIX YPABHEHUN

61.

CaolicTBa U rpauK KOpHsI N-Oi CTENeHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeleM

62.

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHH
KaK (QYHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM ITOKa3aTeleM

63.

KonTtpoubnas padora: "CBoiicTBa
rpaguk KOpHs N-0i CTENeHHU.
HppauuoHajibHble ypaBHeHus "

64.

CTGHCHB C paI_[I/IOHaHLHBIM II0Ka3aTCJIEM
U €€ CBOMCTBA




CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

65. R .
U e€ CBOICTBA
66 CrerneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM
' ¥ €€ CBOWCTBA
7 CrerneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM
' ¥ €€ CBOWCTBA
68 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U
. rpaduk
69 Hcnons3oBanue rpaduka QyHKIUU A
' pelIeHus] ypaBHEHUI
70 Hcnonp3oBanue rpaduka GyHKIAN A5
' pelIeHus] ypaBHEHUI
- Hcnonws3oBanue rpadpuka QyHKIUN A5
' pEIeHys ypaBHEHUH
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
72. METO/Ibl PEIIEHNUs TOKa3aTEeNbHbBIX
ypaBHEHUH
[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE
73. METO/Ibl PEIIEHNUs TOKa3aTEeNbHbBIX
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE
74. METO/Ibl PEIICHUS] TOKA3aTeIbHbIX
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE
75. METO/Ibl PEIICHUS] TOKA3aTeIbHbIX

YpaBHEHUU




KonTpoasHnas padora:

76. "Tloka3aTeabHasi pyHKIHS. 1
Ioka3arenbHble ypaBHeHUS"

77. Jlorapudm umncna. CoiicTBa jJorapudpma 1

78. Jlorapudm umncna. CoiicTBa jJorapudpma 1

79. Jlorapudm uucna. CoiicTsa gorapudma 1

80. Jlorapudm umncna. CBoicTBa jJorapudpma 1

81. JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

82. JlecaTuuHbIe U HaTypaJibHbIE JOTapH(pMbI 1

83, [TpeoOpa3zoBanue BbIpaKeHUH, 1
coJiepKalUX JorapuQmbl

aa. [TpeoOpa3zoBanue BbIpaKeHUH, 1
CoJIepXKaniux Jorapudmbl

85, [TpeoOpa3oBaHue BbIpAXKEHUH, 1
CoJIepXKanux Jorapudmbl

86, [TpeoOpa3oBaHue BbIpAXKEHUH, 1
coJiepKalUX Jorapu(mbl

87, Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 1
u rpaduk

g8, Jlorapudmuueckas pyHkius, e€ CBONCTBA 1
U rpaduk

89, Hcnonws3oBanue rpadpuka QyHKIUN A5 1
pelIeHUs] ypaBHEHUI

9. Hcnonb3oBanue rpaduka GQyHKIUN A5 1
peLIcCHUs ypaBHEHU I

91 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peLIcCHUs ypaBHEHU I




92.

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS
Jgorapu(pMUUECKUX ypaBHEHHM

93.

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHS
aorapu(pMUUECKUX YpaBHEHUH

94.

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
aorapu(pMUUECKUX YpaBHEHUH

95.

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPpMHUECKUX yPaBHEHUI

96.

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
Jorapu(pMHUUECKUX ypaBHEHUI

97.

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
Jorapu(pMUUECKUX ypaBHEHHUH

98.

KonTpoJubnas padora:
"Jlorapupmuueckas GpyHkous.
Jlorapudgmuyeckne ypapaenus"

99.

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC
YHUCJIOBOTO apTyMCHTA

100.

CuHycC, KOCHHYC, TAHT€HC U KOTAHI€HC
YHMCJIOBOIO apryMEHTa

101.

CuHyc, KOCHHYC, TAHT€HC U KOTaHI€HC
YUCJIOBOTO ApryMEHTa

102.

ApKcUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

103 YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

104. OIIpEeICICHUEC TPUTOHOMETPHUUCCKHUX
(GYHKLUI YUCIIOBOIO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

105. OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GyHKIMI YHMCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

106. OIpeeICHNE TPUTOHOMETPHUICCKHUX
(GyHKIMI YHMCIOBOTO apryMeHTa

107, OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

108, OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

100. OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

110 OCHOBHbBIE TPUTOHOMETPUYECKUE

' hopmyJIbI
111 OcCHOBHbBIE TPUTOHOMETPUYECKUE
' bopMyIbl

112, [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpOKEHU I

113, [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpKEHU I

114, [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKECHUI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

115. .
BbIpa)KEHUI
ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX
116
' BBIPAKEHUI
117 Pemienne TpuroHOMeTpUYECKUX
' ypaBHEHUH
Perienue TpUroHoMeTpHUECKUX
118
' ypaBHEHHi
Perienue TpUroHoMeTpHUECKUX
119
. ypaBHEHUI
120 Pemienne TpuroHOMETpUYECKUX
' ypaBHEHHH
171 Pemenue TpuronomeTpruueckux
' ypaBHEHUMH
127 Pemienne TpuroHOMETpUYECKUX
’ ypaBHEHHi
173 Pemenne TpUroHOMETpUYECKUX
’ ypaBHEHUI
124 Pemenune TpuroHoMeTpruuecKux
‘ ypaBHEHUIH
125 Pemenuie TpUroHOMeTpHUUECKUX
' ypaBHEHHI
KonTtpoabnas padora:
126. "TpuronoMerpruyecKue BbIpasKeHUus1 1

TPUIrOHOMETpHYECKHE YPaBHeHusn "




HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJaHusA

127. rocjienoBareiibHocTel. Meton
MaTeMaTU4eCKOW UHIYKLIUH
MOHOTOHHBIE U OTPaHUYEHHBIE

128. nocjaeaoBaTeabHOCTH. VicTopus aHanu3a
0OECKOHEYHO MaJIbIX

129. Apudmernueckast nmporpeccus

130. Apudmernueckast nmporpeccus

131. I'eoMeTpuueckas nporpeccust

132 beckoneuno yObIBarommas

' reOMETPUYECKasl POrPECCUs
133 CymMma 0eckOHEYHO yObIBarolIei
' F€OMETPUUYECKON MTPOTrPECCUH
134 JIMHENHBIN U YKCIIOHEHIIMAJIBHBIA POCT.
’ Yucno e. DopMyia CI0KHBIX TPOLEHTOB
135 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
' Yucno e. DopMyna CIOKHBIX ITPOLEHTOB
136 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIN POCT.
' Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnonp30Banne mporpeccuu s

137. pelICHUs pealbHbIX 3aJlay NPUKIIaJHOIO
Xapaxkrepa

138, KonTpoasHnas padora:
"IlocenoBaTeIbLHOCTH U Nporpeccuun’

139. HenpepbiBHbIE QYHKIINN U UX CBOICTBA

140 Touka pa3pbiBa. ACUMITOTHI Tpa(UKOB

byHKIII




Touka pa3pbiBa. ACUMITOTHI IpaUKOB

141.
byHKIMHA
14 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
' OTpe3Ke
143 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
' OTpe3Ke
144, MeTton uHTEpBaIOB ISl pELIECHUS
HEPABEHCTB
145 MeTton uHTEpBaIOB ISl pELICHUS
' HEPABEHCTB
146 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
' HEPABEHCTB
1 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
4. HEPABEHCTB
148, IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIMMA 715 perieHust 3a1a4
149, [TpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKUMH 1715 peleHus 3a1a4
150 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
' GyHKUIUN 1715 peleHus 3a1a4
151. [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN
159, Onpenenenrie, reOMETPUYECKUN CMBICIT
MIPOU3BOTHOM
153, Omnpenenenue, GU3MUECKUNA CMBICTT
IIPOU3BOJHON
154 YpaBHeHUE KacaTelbHOU K TpapuKy

byHKIIUN




YpaBHeHUE KacaTeIbHOU K rpaduKy

155.
byHKIUA

156, YpaBHeHUE KacaTebHON K TpapuKy
byHKIIUN

157. [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

158. [Tpon3BoiHBIE 3JIEMEHTAPHBIX (QYHKLUI

150, [TpousBoaHasi CyMMBI, IPOU3BEAEHNUS,
YaCTHOI'O M KOMIIO3ULIMU (YHKLUH

160 [TpousBoaHasi CyMMBI, IPOU3BEAEHNUS,

' YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

161, [Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,
YaCTHOI'O U KOMIO3ULIMU (PYHKIUI

162, ITponsBogHast CyMMBI, IPOU3BENCHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

163. KonTpoJsbnas padora: "IlpousBognas"

l6a. [ToBTOpenue, 0600IIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

165 [ToBTOpenue, 06001IEHNE,

' cucTeMaru3anus 3HaHuil: "YpaBHEeHH"

166, [ToBTOpenwue, 06001IIeHNE,
cucreMarusanus 3Hanui: "Oyakuun"

167. HToroBast KOHTpOJIbHAs paboTa

168. HtoroBast KoHTpoJIbHAs paboTa

169, [ToBTOpenwue, 06001IIeHNE,
cucTeMaTH3alus 3HaHUH

170 [ToBTOpenwue, 0600IIeHNE,

CUCTeEMaTHU3alus 3HaAaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHusl

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCcleIoBaHuI0 (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHHIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBAaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HCHpCpLIBHOfI

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUEHUS HEPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
GyHKIINY Ha OTpe3Ke

11

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMHM Ha OTpEe3Ke

12

Haxoxxnenne HanbobIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

13

IIpuMeHeHne MpON3BOHON IS
HaXO0X/ICHNS HAaWIY4IlIero peeHus B
MPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaUTY4YlIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

15

IIprMmeHeHre nporu3BOAHOMN ISt
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

16

IIprMmeHeHre nporu3BOAHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS




nporiecca, 3aIaHHOTO (OPMYIION HITH
rpagpukoM

17 Kommozumus GpyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOM INIOCKOCTH

21 ['eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHntponbhas padora: "HcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoxXaCHUS
epBOOOPA3HBIX

26 WHuTerpain. I'eoMeTprudecKnii CMbICI
MHTETpaa

27 Beruncienve onpeaenéHHoro HHTerpaa
no popmyne Herotona-Jleltonua

08 Boruncnenue onpenen€éHHOro HHTErpana
o popmyne Herotona-JleltOuuma

29 IIpumeHeHue nHTErpaia st

HAXO0XJICHUS TUIOMIAIeH TUIOCKUX QUTYp




HpI/IMeHeHI/Ie HHTCIrpajia I

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii qudQepeHnnatbHbIX
ypaBHEHUH

32 [Tpumeps pemeHuii AudGepeHnaTbHbIX
ypaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHTerpan"

35 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCTBa U TpaduKH

36 TpuronomeTpudeckre QyHKITHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpaduKu

38 TpuronomeTpudeckre QyHKITHH, UX
cBOIcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCTBa U TpaduKH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHHUH C IOMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEIN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

45 Pemienue TpuroHomMeTpUYECKUX
HEPABEHCTB

46 Pemenne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Pemenne TpUroHOMETpUYECKUX
HEPaBEHCTB
KonTponbnas pabota: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS

MOKa3aTCJIbHBIX HCPABCHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

52 MIOKa3aTeJIbHBbIX HEPABEHCTB
53 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OcHOBHBIE METO/IbI PELLICHUS
J0rapupMHUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/BI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/BI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PELLIEHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLIEHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAIILHBIX HEPABEHCTB
61 ['paduueckue METOIbI pelIeHus
VPPaLMOHATIBHBIX YPABHEHUM
62 ['padmyeckue MeTobI peLIeHHs
UpPpalMOHATILHBIX YPAaBHEHHM
63 ['padmyeckue METOABI peLIeHUs
MTOKa3aTeJIbHBIX YPaBHEHHUU
64 ['paduueckue METOIbI perIeHus

IMMOKAa3aTCJIbHBIX HECPABCHCTB




65

['padmyeckue METOABI peLIeHHs
jgorapu(pMUUECKUX ypaBHEHHM

66

['padmyeckue METOBI pEIICHUS
norapupMHUECKUX HEPABEHCTB

67

['padmyeckue METOBI pEIICHHUS
norapu(pMHUECKUX HEPABEHCTB

68

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHUI

69

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUuX
ypaBHEHUI

70

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

71

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHble, TOKa3aTeIbHbIE U
JorapupMHUEcCKue HepaBeHCcTBa"

73

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIIJIEKCHOT'O YHCIIa

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHUYEcKasi pOpMBI 3aIHCH
KOMILJIEKCHOT'O YHCIIa




ApudmeTnueckue onepanuu c

& KOMIUIEKCHBIMU YHCIIAMU

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIUJIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCE Ha
KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu Nn-oii ctenenu
U3 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu
U3 KOMIUIEKCHOTO YHClIa
[TprMeHeHNEe KOMIUIEKCHBIX YHCEI JUIs

81 pemieHus GpU3NIECKUX U T€OMETPUUECKUX
3a1a4y

82 KonTponbnas pabota: "KomiuiekcHbie
ymcna"

83 HatypanbHble U 11e51ble ynciia

84 HarypanbHble u nensle yncia

85 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCell

86 [TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCell

87 [TpuMeHeHre NpU3HAKOB IETMMOCTH
nenbix yncen: HOJ[ u HOK

88 [TpuMeHeHre NPU3HAKOB IETMMOCTH

nenbix yncen: HOJ[ u HOK




89

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTH
HEJIBIX YUCEII: OCTAaTKHU 110 MOIAYJIIO

90

[TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKU I10 MOAYJIIO

91

[IprMeHeHre IPU3HAKOB AEITUMOCTH
LEJIbIX YHUCEI: AIrOpUT™M EBKIMAa st
pELICHHS 3a/1a4 B LEJBIX YUCITAX

92

Kontposnbnas pabora: "Teopus nenbix
yucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI-
CIICACTBUA

94

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHBIE CUCTEMBI M CHCTEMBI-
CIICOACTBUA

95

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUHU

96

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppaliOHAIBHBIX
yYpaBHEHUN

97

OCHOBHBIE METO/IBI PEILICHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN

98

OCHOBHBIE METO/IBI PEILICHUS CHCTEM H
COBOKYITHOCTEH ITOKA3aTEIbHBIX
YpaBHEHUN




99

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

100

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

101

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pasInYHbIX 001acTe HAYKU U peallbHOM
YKU3HU, MHTEPIIPETaLus 0Jy4YEeHHBIX
pE3yJIbTaTOB

102

IIpuMeHeHne cucTeM K peleHUI0
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
JKU3HHU, UHTEPIIPETALUs TOJYYEeHHBIX
pe3ynbTaToOB

103

[TpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HH, HHTEPIPETaLUs TOTYyYeHHBIX
pe3yiIbTaToB

104

Konrponsnas pabdora: "Cucrembl
paloHaIbHBIX, NPPALMOHAIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
ypaBHeHUH"

105

ParmonanbHbie ypaBHEHUS €
napameTpamu




PaHI/IOHaHBHI)Ie HEpPaBCHCTBA C

106
napameTpamu

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppauroHanbHble ypaBHEHHUS,
HEPaBEHCTBA C IIapaMeTpaMHu

109 HppauroHanbHbIe CUCTEMBI C
napameTpamu

110 [loka3aTenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C apaMeTpaMu

113 Jlorapugmuueckue CuCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
napaMeTpamu

116 TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBanue

117 MaTeMaTHUYeCKUX MOJIENIeN peabHbIX
CUTYallMil C TOMOIIBIO YPAaBHEHUN C
napaMeTpamu

118 [TocTpoenue u uccienoBanue

MaTEMAaTHYCCKUX Moz[eneﬁ PCaIbHBIX




CUTYaIUil C OMOIIBIO CUCTEM
YpaBHEHUI ¢ TapaMeTpaMu

[TocTpoeHnue u uccienoBaHue
MaTEMATUYCCKUX MOI[GJIGfI PCaJIbHBIX

119
CUTYAIM# C TTOMOIIIBIO CHCTEM
yYpaBHEHUH C TTapamMeTpamMu

120 KonTponbhas pabota: "3anauu ¢
napamerpamu”

121 [ToBTOpenwue, 0600mEeHNE,
cucTemarusanus 3HaHuil: "Ypapaenus"

122 [ToBTOpEHHE, 0000IICHUE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IIEHNE,

123 cucTeMaTu3alus 3HaHuii: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

124 [ToBTOpenue, 06001IIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

125 [ToBTOpenue, 0600IIEHNE,
cucreMaruzaius 3Hanui: "HepaBencrpa"

126 [ToBTOpenwme, 0600IIEHNE,
cucremaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenwue, 06001IeHNE,

127 cucremaTtusanus 3Hanuil: "[IpousBoaHas
u e€ npuMeHeHue"
[ToBTOpenwue, 06001IIeHNE,

128 cucreMartusaius 3Hanuii: "[IpousBogHas

U €€ npuMeHeHue"




[ToBTOpEHmE, 0600IICHUE,

129 cucreMartu3arus 3Hanuii: "[Ipon3BoHas 1
U e€ npuMeHeHue"
[ToBTOpenwue, 0600mIeHNE,

130 cucreMaruzanus 3Hanuii: "MHTerpan u 1
ero npumMeHenue"

131 [ToBTOpenwue, 0600mEeHNE, 1
cucreMaru3aius 3Hanui: "Oyxuun"

132 [ToBTOpenwue, 0600mEeHNE, 1
cucreMaru3aius 3Hanui: "Oyxuun"

133 [ToBTOpEHHE, 0000IICHUE, 1
cucreMaru3aius 3Hanui: "Oyaxuun"

134 HToroBas KOHTpoOJIbHAsA paboTa 1 1

135 HToroBast KOHTpOJIBbHAS paboTa 1 1

136 [ToBTOpEHME, O606HI€HI§G, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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