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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
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJIYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOAMYECKHE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX 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 OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 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 IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
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,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeOBAaHUH (DYHKIUN C TIOMOIIbIO MPOU3BOIHOM, MPU PEUICHUH MPUKIIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



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
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
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.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH W TpaQUKU» 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
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. 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
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
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
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
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 TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
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
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEILICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUH, COACPIKAIINX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

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

DyHKUMH U TPaPUKH

@®yHkusA, crnocodbl 3amaHus (QyHKouu. B3auMHO o0patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[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.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOHWCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBknuaa 1j1s penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
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 JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

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, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHCHUM.



[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 MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3OBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHWS II0 XOAYy pELICHHs 3a/ayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXIACHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paOoThl (00CyxaeHus, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

NPUMEHSTH MPUOTHKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TIE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpULl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (GOPMYIIbI ISl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKOUH, KoMOo3uuusa GyHKUMA, Tpaduk ¢GyHKIUU,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJlbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (QyHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPaPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOrPECCUU JJI PELIEHUS peajbHBIX 3aJad IMPUKJIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HarypanbHBIX 4yucen I pEUIEHUs 3a4ad, MPUMEHSTh alIrOpPUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOJHO OMEPUPOBATHh MOHATUSMU: HUPPALMOHANBHBIE, MOKAa3aTeIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMmble (GOpMyNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pEallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUMN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPHUUYECKUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHus
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOZHO OMNEpUPOBATh TMOHATUSAMU: [EPBOOOpa3Has, OMPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CreneHHas GyHKIIHS C 12 1
LIEJIBIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabneie  Ipakriieckue odpa3oBaTebHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIIHIA C ITOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
norapuMUUecKre HepaBeHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udponbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 [[MHOK€eCTBO, ONepaliy HaJl 1
MHOKECTBAMH M X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO ammapara Jjisi peIeHust 1
3aja4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PanmonaneHbie uncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
5 [Ipumenenue qpoOeit U IPOIEHTOB TSI 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33134
3 JlelicTBUTEeNIbHBIE YKCIIa. PallnoHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopynp EeMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/JIbI PEIIECHHUS LEJbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM IMHEWHBIX ypaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpazoBanus rpadukoB QyHKIUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HauOoinsee 1 HanMeHbllIee 3HAUYECHNE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM H

35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETIeHH U €ro CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOU
CTETIeHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHM,
COJIepIKaIINX CTENCHH U KOPHH
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX

ypaBHEHUH




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIBbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATIbHBIX YPAaBHEHHH

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM IOKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
Wppannonanbubie ypaBHeHHS"

59 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

54 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUN
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
yYpaBHEHUHU

61 KonTponbnas pabora: "[lokazarenbHas 1

kuus. IlokazarenbHble ypaBHeHHS"
YH y

62 Jlorapudm uucna. CoiicTBa jJorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

ECATUYHBIC W HATypPATbHBIE JIOTAPUPMBI

65 V! 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, 1
CoJIeprKalIuX Jorapudmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeoOpazoBanue BEIpaKEHUH, 1
coJepKaIiX JOTapr(pMbl

70 Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 1JIs
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/bI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTponbhas pabota:

79 "Jlorapudmmyeckast pyHKITUS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OIpe/IeNIEHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIUH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

94 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUN

95 Pemenue TpuroHoMeTpruuecKux

ypaBHEHUN




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHUU

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHYECKHUE ypaBHEHUS"
[TociienoBaTeTbHOCTH, CIIOCOOBI 3aaHHS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
porpeccust

107 Cymma 6ecKOHEYHO yObIBarOIIeH
TeOMETPHUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ YKCIOHEHIIUATIbHBIA POCT.

Hucno e. DopMmyiia CI0KHBIX IPOLIEHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonTponbhas pabora:
"[TocnenoBarebHOCTH U TIporpeccun’”

112 HenpepbiBHble GYHKIINU 1 UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BECHNS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHuil: "OyHkuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpOJbHAS paboTa

136 [ToBTOpEHME, O606III€HIiIe, 1
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTH U IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUs HEITPEPhIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0JK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TIIOCKOCTU

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpaia

97 Brruncnenue onpeneia€HHOro nHTerpana
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleli6uua

29 IIpuMeHenue uHTETpana s

HAXOKJCHHUS TUIOIAACH TNIOCKUX (UTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
YpaBHEHUU
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpadUKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
cBOIcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

45 Penienne TpuroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMeTpHUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 J0rapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
61 I'paduaeckne METOIBI pemIeHHS
UppaIMOHATFHBIX YPaBHEHUN
62 I'paduueckue MeTObI perIeHus
UppalMOHATIBHBIX YpaBHEHUN
63 I'paduaeckne MeTOBI pemeHHs
MTOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUS
JOrapupMHUUECKUX ypaBHEHUI
66 ['padrueckue METO B! peIIeHUS
JOrapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUS

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonrtpomnbHas padora:
"HppanuoHainbHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJICKCHBIX YHCelT Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHne KOMILJIEKCHBIX YUCEIT Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii creneHu
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u 1ensie yncna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ m HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
IEJIBIX YHCEJI: OCTATKH IO MOJIYITIO
[IpumeHeHre MPU3HAKOB AETUMOCTH

91 [EJBIX YUCEIl: anropuT™ EBKnma s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
yYpaBHEHUHU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTHUYeCKUX 3ajay U 3a7a4 u3




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIMOHATBEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMH

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEeN peaTbHbIX
CUTyalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJENIEH peanbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 06001ICHNE,
cucTemMarusanus 3HaHuil: "YpasHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npumMeHeHue"

130

[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuit: "OyHkuun"

134 Wrorosas KoHTpoJbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTu3alysl 3HAHUI

BHIEE KOJIMYECTBO HACOB I1
OBII] (0) CTBO HACOB IIO 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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