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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHUMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU W JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000lIeHNE W KOHKpETU3alui, a0CTparupoBaHME M aHAIOTHIO, (OpPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEW peajbHbIX CUTYallWi,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4eOHBIM wmaTepuaji, CHoCOOCTBYIOIIUN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBHOW KOHIEHTpAIMd BHUMAHUSA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJyUYEHHBIN pe3yNbTar.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIONINE COJACpKATEIbHO-METOau4YecKne JimHun: «Yucia u
BbIuncieHus», «DyHKMKM U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanm3a», «MHoXkecTBa © JloTMKa». Bce OCHOBHBIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOy4eHHs Ha YPOBHE CpeiHETro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS PYT
Jpyra ¥ IOCTENEHHO HAChIIIasiCh HOBBIMH TEMaMU U pasaenaMu. JJaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe colep:kaHue
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHs,
MaTeMaTUYeCKU aHaIIU3, TEOPHS MHOYKECTB, MaTeMaTHIecKas Joruka u gpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNlb pealbHOW CHUTYyallud, MPUMEHSATh 3HAHUS,
NOJYyYCHHbIE MpPU U3yYEHUH YYeOHOTro Kypca, AJISi PEIICHUS CaMOCTOSTEILHO
cOpMyIMPOBaHHONW MaTeMaTUYECKON 3a/a4yM, a 3aTEM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHANBHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE PAa3IMUHBIX
dopM 3amucu 4Ymcia, YMEHHUE JeNaTh MPUKHUIIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCell. B KaXxIoM H3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleUu(UYECKue 3aJaud M OIEpaluu: JeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HA MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Haykd U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEasbHOrO MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaTU3yeTCs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTe oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapametpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1Mo  (QopmyrnaMm, MNpeoOpa3oBaHUS  PALMOHAJIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCAYKTUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMH W TpaQuKA» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUUIECKUX (QYHKIIUNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (DOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, O3BOJIAIOIIMNX BbIPAKaTh 3aBUCUMOCTH MEX/1Y BEIMYMHAMHU B Pa3TUYHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMaTHYECKHX, TaK U MPHUKIAJHBIX 3a]ad,
JIOCTYITHBIX OO0YYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh HMX HauOONbIINE W HAUMEHBIIUE
3HAYEHUA, BBIYMCIATH MO (puryp u oO0bEMBI T€l, HAXOAUTH CKOPOCTU W
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 33/]a4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHaIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUSA, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI¢ Pa3BUTHS MaTEMaTHKH KaK HAYKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC TMPEJCTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTeMaTHKA
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmIeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE NPHW3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaaHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yueHue yueOHOTO Kypca «AnreOpa M Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JACCATUYHBIEC IPOOH, IMPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMH  YHcIaMH.  Moyib
JeWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noaxXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHble U HATypasbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKECHH, COACPIKALTUX JTOTAPUDMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuia CHCTEMBI JMHEHWHBIX
ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccinenoBanue moCTpOCHHOM MOJEIU C MMOMOUIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 33/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHON )KU3HHU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKIUU.
Komnosumus ¢ynkuuid. I'padux QyHkummn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. YETHBIE M HeuéTHbIe (QyHKUMU. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOCHUE UX IPAPUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIECCaX W SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaJIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas 1 TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
npoLEeHTOB. Mcrnonbs30BaHWE MPOTPEeccCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBable ¢GyHKIIMM W WX CBOWCTBA. TOuykM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeeneHue, reOMETpUUECKUi U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXECTBAMH W HX CBOHCTBA. JlmarpaMmsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [IpumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHMS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMuHbIX 00JacTeil HAyKU U PEasIbHOM KU3HH, HHTEpIPETaLus
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WuTerpain. ['eomeTpruecKuil CMbICT HHTETpasia. BelaucieHne onpeneéHHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00yUJaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKIeHUMN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0e30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TpPYIOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUIOB U POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb INOSICHEHHS II0 XOAYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1aui;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YWCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

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

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3allMCU JEHCTBUTENBHBIX YUCEI ISl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JACJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
peneHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJB30BaTh Tpaduku (QYHKUUNA IS UCCIIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUYKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

cBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypanbHBIX 4ucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOMIHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBIMIOJIHATH apu(METHIECKUE OTepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX MIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHbIE, MOKa3aTEeIbHEIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPDAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIMH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUSA PEaAbHBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITI0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOJAHYIO IS HAXOXACHUS HAWIY4IlEero pEIICHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIion uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOAWUTh MEePBOOOpa3HBIC HJIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoTshI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpadukn. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
5 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo wacon dyeKkTpoHHbIe (LM POBbLIE)
n/n MPOrpaMMblI Bcero Kontpoaivie o0pa3oBaTebHbIe PecypChl
padoTshI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TIOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10
HatypanbHble u 1ebie urncia 10
CuCTeMBI pallMOHATLHBIX, UPPAIIHOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHHG, 000011IeHNEe, CUCTEMATH3AINS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka KoHTposibHbIe uuppossbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 MHo03€ecTBO, onepaluy HaJl MHOKECTBAMH U 1 0
WX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1 0
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1 0
amnmapara JJisi pelieHus 3a1a4
PanmonanbsHbie yncia. OOBIKHOBEHHBIC U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1 0
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0
OeCKOHEYHBIE TIEPUOANYECKHUE TPOOH
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1 0
petieHus MPUKIAIHBIX 33134
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1 0
petieHus MPUKIAIHBIX 33124
3 JleicTBuTENbHBIE YKCIa. PainonanbHbie U 1 0
MppALMOHATILHBIE YHCIIa
9 ApudmeTnueckne onepanuu c 1 0
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Moaynb AENCTBUTEIBHOIO YHCIIA U €70 1 0

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
NpOoOHO-pallMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

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

16

MHorousIeHbI ¢ 1eabIMA K0P PUITUEHTAMU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

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

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

24

25

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

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMi

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpaszoBanus rpagukoB GyHKINUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# Qpynkuuu. Hynu ¢pyHkum.
[IpomeXyTKH 3HaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (YHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpadukoB 3Tux QyHKUINN
DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpaduKoB 3TUX QYyHKIUN




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3zaresneM. bunom
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpadux

36 KonTtponpnas padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnieckuii KOpeHb HaTYpaIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHst YUCIOBBIX BBIPAKEHHIA,
COJIep KAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKAINX CTETIEHN U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/IBI PEIICHUS HPPAITMOHATBHBIX
yYpaBHEHUN
Wppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanuonansueie ypaBHeHus. OCHOBHBIS

44 METO/IbI PEIICHUS UPPATUMOHATEHBIX

ypaBHEHU M




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UppaALMOHATILHBIX YPAaBHEHHI

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
UpPPALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
UPPALMOHATIbHBIX YPaBHEHHIM
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrermneHb ¢ pallMOHAIBLHBIM [TOKA3aTeleM U
€€ CBOICTBA

54 CreneHsb ¢ palliOHAIBLHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 115

pelIeHNs] YpaBHEHUI




Wcnonb3oBanue rpaduka GyHKIUN A5

57 - 1 0
pelieHus: ypaBHEHU I
[Tokazarenbublie ypaBHeHUs.. OCHOBHbBIE

58 METO/Ibl PEIIEHUS T0KA3aTENbHbBIX 1 0
ypaBHEHUU
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 0
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 0
YpaBHEHUN

61 KonTponpHas padora: "[lokazarenpHas 1 1
¢byuknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudwm gucia. CBoiicTBa lorapugma 1 0

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1 0

64 Jlorapudwm gucia. CBoiicTBa lorapugma 1 0

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1 0

ECSITUYHBIE M HATYpaJIbHBIE JIOTApU (MBI

66 V) 1 0

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1 0
JorapupMbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1 0
JorapupMbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1 0
jorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1 0
rpaduk
Jlorapudmuueckas KLU, €€ CBOMCTBA U

71 ’ 1 0

rpaduk




Wcnonb3oBanue rpaduka GyHKIUN A5

72 pelIeHusi ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKINH 115
peueHus: ypaBHEHU I
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JToTapu(HMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUU
JorapupMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

84 ompeIeTICHUE TPUTOHOMETPHUUECKHUX 1 0
(YHKIMIA 9UCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKHUX 1 0
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 0

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpKEHU I

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 0
BBIp)KEHU I

92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIp)KEHU I

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1 0

95 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI 1 0

96 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 0

97 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI 1 0

98 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 0

99 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1 0

100 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 0




KonTtponsHas pabora:

101 "TpUTrOHOMETPHYECKUE BBIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHECHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocjenoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OeckoHEUHO yObIBaromen
FEOMETPUYECKOH IIPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonb30BaHre IPOrpeccuu ISl pelIeHHst
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBatebHOCTH U TIporpeccun’

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKINMA

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpe3Ke

116 MeTtoa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

117 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

118 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast pou3BOIHBIC GYHKIIUU

122 Onpez[eﬂeHI/I?, reOMETPHUECKUI CMBICTT
MIPOM3BOTHOM

123 Onpez[eﬂeHI/Ive, bu3nYECKUl CMBICT
IPOM3BOIHON

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUM

195 YpaBHeHUe KacaTebHOW K TpaduKy
byHKIIUN

126 [Ipou3sBoaHbIE IIeMEHTAPHBIX (HYHKIIUN

127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN

128 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [Tpon3BosHas CyMMBI, TPOU3BEACHMUS,

YaCTHOTO M KOMIIO3UIIUU (PYHKITHI




[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

130 . 1 0
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 KonTtponsHas padora: "[Iponssoanas” 1 1
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 o " 1 0
3HaHUU: "YpaBHEHUS

133 HOBTOE)C'I:II/IG, 06061.'1:IGHI/I€, CHCTEMATU3aIIN 1 0
3HaHuil: "OyHKIHN

134 HroroBast KoHTpoIbHAs paboTa

135 Wrorosas koHTpoJsibHAsA paboTa 1 1

136 HOBTOPCHI/IG, 000011eHNe, CUCTeMAaTU3aIlIs 1 0
3HAHHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne ni/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

HCCICOIOBAHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTB
H DKCTPCMYMBI

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
Hccae0BaHuI0 (DYHKIINI HAa MOHOTOHHOCTD
U OKCTPEMYMBI

[Ipumenenre npou3BOIHON K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
1 OKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCleI0BaHuI0 (yHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

HaxosxaeHnne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GyHKINU Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINMU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

13

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIIETO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

14

15

16

[IpumeneHnne npou3BOTHOM JUIs
HaxO0’KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUS CKOPOCTH U YCKOPEHUS




nporiecca, 3alaHHOTro (OPMYIION HITH
rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozumus GyHKiuit

20 I'eomerpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TJIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOW INIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24 [TepBooOpazHbie IeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 ITepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuiia HaXx0X/1€HNS IEPBOOOPAZHBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpana

97 Brruncnenue onpenenéHHOro HHTErpasa mno
dhopmyne HeroTona-Jleiionuma

)8 Brruncnenue onpeen€éHHOro HHTErpaa mno
dhopmyne HeroTona-Jleiioauma

29 [IpuMeHeHue uHTETpaa sl HaXOXKIACHUS
IoIaiel TUIOCKUX (PUTYp

30 [IpumeneHue nuHTerpana A HaXOXKACHUS

00BEMOB T€OMETPUUYECKHUX T




[Tpumeps! pemennii qudQepeHraIbHbIX

31 .
ypaBHEHHI

32 [Tpumeps! pemenuii qudQepeHraIbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaIbHbIX YPaBHEHHIHA

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan"

35 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpaduKu

37 TpuronomeTpudeckue QyHKIIHH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHHUH C TTOMOIIBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTprudeCcKuX
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpUYeCKHX
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLICHUS
HppaLOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/bI PEeLLICHUS
UppaloHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/BI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pELICHNUS
MppalMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peleHus
II0OKa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUIECKUX YpaBHEHUN
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padrmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX

YpaBHEHUH




69

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOrapupMuUIecKux
ypaBHEHUU

70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PpMUIEcCKux
HEPABCHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHalibHbIe,
MOKa3aTeabHbIe U JIoTapu(MuuecKue
HepaBeHCTBA"

KommiekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

74

KommnekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUECKast (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

75

76

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78

79

N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILJIEKCHOTO YKciia




80

®opmyna Myaspa. Kopau N-o#1 cteneHu us
KOMILJIEKCHOT'O YHCIIa

81

82

83

[IpuMeHeHne KOMIUIEKCHBIX YUCEIT JIst
penieHus GU3NIECKUX U T€OMETPUICCKIX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

gucna"

HaTypaJ'IBHBIe K O CIbIC YHCJIa

84

85

HarypanbHble u nensie yucia

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU LCJIbIX
YHUCCII

86

87

88

HpI/IMeHeHI/Ie IMPHU3HAKOB JACIMMOCTHU LECJIBIX
YHUCCJI

[IpuMeHeHne npu3HaKOB AEIUMOCTH LEBbIX
gucen: HOJl m HOK

[IpuMeHeHne npU3HAKOB ASIUMOCTH LEBIX
yucen: HOJl u HOK

89

90

91

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LECIIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMCHCHI/IC MMPU3HAKOB ACIIMMOCTH LICIIbIX
YUCCII: OCTATKH 110 MOIAYJIIO

HpI/IMCHCHI/IC MMPU3HAKOB ACIIMMOCTH LICIIbIX
YUCCII: aJITOPUTM EBknupga mis peuicHu-d
3aJa4 B ICJIbIX YUCJIaX

92

Kontponbras pabota: "Teopust menbix
gucen"




93

CucremMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

94

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

95

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI
OCHOBHBIE METOBI PELLIEHUS CUCTEM U

COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

97

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

99

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHECHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peanbHOM
JKU3HU, UHTEPIIPETALUs II0JY4CHHBIX
pe3yabTaToB

102

[IpumeHeHne cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MHTEPIPETALUs [0JTyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
’KM3HU, UHTEPIIPETAIHS TTOTY4YSHHBIX
PE3yJIbTaToB
Kontposnbnas pabora: "Cuctemsi

104 panMoHaATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamu

106 ParmonanbHble HEpPaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppannoHaibHble ypaBHEHUS, HEPABEHCTBA
C rmapamMmeTpamMu

109 HppanmroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 JlorapudmMuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C

napameTpamu




115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaeaoBaHNe
MaTeMaTHUYECKUX MOJIEICH peaabHbIX
CUTYALINI C IOMOUIbIO YPABHEHUH C
rnapameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C IOMOIIBIO CUCTEM YPaBHEHHIA C
napameTpamu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEel peanbHbIX
CUTYalMH C IIOMOILBIO CUCTEM YPABHEHUH €
napameTpamu

120

KonTponbnas pabora: "3anauu c
napaMerpamu’

121

122

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHusa. Cucremsl
ypaBHeHUi"

124

[ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBencrna"




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS

125 - " 1 0
3HaHuii: "HepaBeHcTBa

126 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHuii: "HepaBeHncrna"

127 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1 0
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 1 0
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpeHME, 06001IEHNE, CUCTEMATH3AIUS 1 0
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHuii: "MHTEerpan u ero npuMeHeHue"

131 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 1 0
3HaHui: "Oyakun"

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 1 0
3HaHui: "Oyakiun"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHui: "OyHkun"

134 WroroBas koHTpoJsibHas paboTa 1 1

135 HToroBasi KOHTpOJIbHASA paboTa

136 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3AIUS 1 0
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHaIn3a, reomeTpus, 11
kiacc/ Kosnos B.B., Hukutun A.A., benonocor B.C. u npyrue; noa penakiuei
Kosnora B.B. u Hukutuna A.A., OG11ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO

«Pycckoe cioBo - yueOHUK»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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