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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHe aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xoxe usydeHusi yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
WHTEPNpPETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NeATEIbHOCTH, TpeOyIomeld MPOAOIKUTEIBHOW  KOHIEHTpAIlM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JISKUT IEATSTLHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BbIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUMA W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



00y4eHHs Ha YPOBHE CpPeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yueOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOTo Kak oOyvarolyecs OBJa/eBaloT BcE Ooiee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CUTYyallMd, NPUMEHATH 3HaHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOAMYECKas JMHUAA «YUuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIUX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypalbHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KakaoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JEeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M MUpPpaIMOHATbHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
(bopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ poJiH B
IOCTPOECHNU MOJIEIEH PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
paznene IIporpaMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pesynbraTte oOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkamux mapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJBIINX M HAUMEHBIIUX 3HAYEHUH (YHKIUU.



Jannast copep:karenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEPEIUIeTaeTCs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU NJs pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3TUUHON
dbopme: aHATUTHYECKOM, Tpaduiyeckor U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKJIAJHBIX 3a/ad,
JIOCTYITHBIX 0O0YYaromuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MUIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
yCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENell peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMM pacrlo3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTrax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa ¥ JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/eibl
MaTeMaTHKd # €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH W WCIIOJIB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTUKA KaK HayKd CIeJyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCITONB3YETCs I perieHus MPUKIaIHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHaTTU3a.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeit U MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubamxEéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosAIEend (GOpMbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb € palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. J[leciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 1Ie1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTens MaTpUIIbl 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHENHBIX ypaBHEHUMW. PelieHue mnpUKIAAHBIX 3aJad C IOMOIIBIO CHCTEMbI
JMHENHBIX ypaBHeHU. VccienoBanne nocTpoeHHOM MOJIENU C MOMOIIBbIO MaTpHIL
Y OIIPEACIUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
ypaBHeHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHH W HEPaBEHCTB K PEIICHHIO
MaTeMaTUYEeCKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoOsl 3amanus (yHKIUU. B3auMmHO o00paTHBIe (QYHKIHH.
Komnosumus ¢ynkuuii. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢dbyukiuu. HaubonbIiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-TIMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (QpyHKLMS ¢ HATypaJdbHBIM U LEJNbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUHA 0OpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

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

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

Havana maTemMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM HHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
MPOTrpeCcCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a/1ady
IPUKJIAJHOIO XapakKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

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

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTeil HAYKU U peanbHOM KU3HU, HHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, Uil OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QPyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuuecKkuil cMbICI HHTETpaia. Beraucinenue onpeae€HHOro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKIeHUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEeC K
pazmuuHbiM  chepaM  NMPodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IMBUWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OTpeIeIICHHs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(BUKAIIUH,
OCHOBAHUS JiJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBATH TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ U CXOACTBO MO3ULIUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS pPe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH PUOTNKEHHBIC BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUM KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTh JACIICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
penieHus 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpenenuTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MaTpPUIl W OIPEAEIIHTEIEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKEHMIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeo0pa3oBanus rpaduKkoB QyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepuoInYecKue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKUHMHM C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHas M JorapupmMuyueckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKUMA JJIsI  UCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUATIBHBIN POCT, (POpPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUY;

BBIUUCIISTH MPOU3BOJIHBIE CyMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATh MIPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0yuyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4ucen I pelmieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOZIHO OMEpUpPOBAaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOIHATH apu(METHIECKUE OTEepallii C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

pearb paloOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTeJIbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAXKCHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBUIO 33/1auH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIUY JIBYX (hYHKIIHIA,

CTPOUTH FEOMETPUYECKIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

WCIIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMATIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIIEMEHTApHbIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
MHorounensl. PanimoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHN. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpakeHUs U 2 1
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 )
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie yucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11 0




I[TOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC

Ne
1/
it

Tema ypoxka

[[MHOkecTBO,
orepaiuu HaJ
MHO>KECTBAMU U UX
CBONCTBA

Huarpammbl Ditnepa-
Benna

KonunuectBo uacoB

Bcer = Kontpoabsh

0 bIe paboTHI

[IpakTnueck
ne paboThI

ONEeKTPOHHBIE
uudpoBbIe
o0OpasoBarenbH
bI€ PECypCHI

[Ipumenenne
TEOPETHUKO-
MHOECTBEHHOT'O
anmnapara aJs
peleHus 3a1ad

PanuonansHBIC UKCa.
OOBIKHOBEHHEIE U
JECSITUUHBIE TpOoOH,
MIPOLICHTBHI,
OECKOHEUHBIE
MIePUOTUYECKHE TPOOH

PanuonansHBIC UKCIA.
OOBIKHOBEHHBIE U
JeCATUYHBIE po0H,
TIPOIICHTHI,
OCCKOHCYHBIC
nepUoANYecKre poou

[Tpumenenue npobeit
¥ TIPOIICHTOB JIJIS
pEeLIeHUs TPUKJIIaTHBIX
3a71a4

[Ipumenenue npobeit
U TIPOLIEHTOB ISt
peLeHHs MPUKIIATHBIX
3a1a4

JlericTBUTENBHBIC
yyciaa. PannoHaanLHEBIE
Y UppallMOHAIbHBIC
qucia




Apudmernueckue
OTIEpALINH C
JEUCTBUTCILHBIMU
YHCIIaMU

10

11

Monaynb
JEUCTBUTEIBLHOTO
qyCcjIa ¥ €ro CBOMCTBA

[TpubmxéHnbIe
BBIUMCJICHHUS], TTpaBUIIa
OKpYTJICHUS,
MPUKUJIKA U OLIEHKA
pe3yibTaTa
BBIUMCIICHUM

12

13

CraproBas
JTMarHOCTUYeCKast
pabota/ KonrponbsHast
pabota Nel

OCHOBHBIE METO/IbI
peLIeHUs UEeNbIX U
JIPOOHO-
panoOHAIBHBIX
YpaBHEHUH U
HEPABEHCTB

14

OCHOBHBIC METOJIBI
pENICHHS [IETTBIX ’
JIpOOHO-
paIMOHAITLHBIX
YpaBHEHUU U
HEPABEHCTB

15

MHorou4JjieHs! OT
OJHOU EPEMEHHOM.
Jlenenvue MHOTOYJICHA
Ha MHOT'OWIEH C
ocratkoM. Teopema
bezy

16

MHorouieHsl ¢
[ETBIMH
KOd(pUITUEHTAMH.
Teopema Buera

17

Pemenne cucrem
JIMHENHBIX YPAaBHEHUN




18

19

Pewenue cucrem
JIMHEUHBIX YPAaBHEHUN

Martpuna cuctemsl
JIMHEWHBIX YpaBHEHUH.
Ornpenenurens
MaTpHULbI 2X2, ero
reOMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIYHCIICHUE €r0
3HAYEHUS

20

Ornpenenurens
MaTpHULbI 2X2, ero
reOMETPUYECKUI
CMBICJI U CBOMCTBA;
BBIYUCIICHHUE €TI0
3HAaYeHUs

21

[IpumeHenne
OIIpeeNUTeNs 1)1
pELLIEHUs CUCTEMBI
JIMHENUHBIX YpaBHEHUN

22

Pemenne npukitaHbIx
3a/1a4 C IOMOILBIO
CHCTEMBI JINHEHHBIX
YpaBHEHUN

23

Pemenne npukitaHbIx
3a/1a4 C TOMOILBIO
CHCTEMBI JINHEHHBIX
ypaBHEHUU

24

KonTponbHnas pabora
No2: "PanponanbHbIE
ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTHHEHHBIX
ypaBHeHHH"

25

DyHKIHUS, CTTIOCOOBI
3aaHus QyHKIUH.
B3aumHo obpaTHBIE

byHKINN.
Kommo3urusa

byHKIII

26

I'paduk pyHKuHM.
DneMeHTapHbIe




27

npeoOpa3oBaHus
rpaduKoB PYHKIHI
ObnacTp onpeneneHus
Y MHOXXECTBO
3HaYeHUN PYHKLIUH.
Hynu ¢ynkuuu.
[IpomexyTku 3HaK
MOCTOSTHCTBA

28

YETHbIE U HEYETHEBIE

byHKINN.
[Iepnonnueckue

byHKIMn. 1
[IpomexyTku

MOHOTOHHOCTH

byHKIIUN

29

MakcuMyMmsl 1
MUHHMYMBI ()YHKIIHH.
Haubounbmiee n
HauMEHbIIIEE
3Ha4YeHue (PYHKLIUHU Ha
IIPOMEXKYTKE

30

JIuneiinas,
KBaJIpaTHYHAs U
JIPOOHO-JIMHEHHAS

byHKIIUN

31

DeMeHTapHOe
UCCIIEIOBaHUE U
MOCTpOEHUE TpauKOB
9TUX QYHKUIUH

32

DeMeHTapHOe
UCCIIEIOBaHUE U
MOCTpOEHUE TpauKOB
TUX QYHKIUI

33

34

35

CrereHs ¢ UeIbIM
nokasarejieM. buHoMm 1
Hrrotona

CrerneHn ¢ LETBIM
rmokasarejieM. buaom 1
Hrrotona

CrenenHast GyHKIUSA C
HaTypaJbHbIM U




36

37

38

39

40

41

42

43

44

IEJIBIM TTOKA3aTesIeM.
E€ cBoiicTBa u rpaduk

Kontponbnas pabota
Ne3: "Crenennas
¢ynkuus. E€ cBoiicTBa
u rpaduk"
Apudmerndeckuit
KOpEHb HaTypalbHON
CTETEeHH U ero
CBOICTBA

Apudmernaeckuit
KOpEHb HaTypalbHOU
CTETEeHH U €ro
CBOICTBA

[IpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHHUI,
COJIeprKalINX CTEIICHH
U KOpHU

[TpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHHUI,
COJIepIKalINX CTEICHH
U KOpHU

[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHUH,
COJIepKalINX CTEIICHU
Y KOpHU

WNppaunoHanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEILIEHUS
HppalOHAIIbHBIX
ypaBHEHUI

WNppannoHanbHeie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
HMppalOHAIIbHBIX
ypaBHEHUU

WppanmonansHsle

ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILIEHUS




45

46

47

48

HppalMOHAJIbHBIX
ypaBHEHU I

PaBHOCHIEHEIC
Mepexo/ibl B pEIICHUHN
UPPALMOHATBHBIX
ypaBHEHU I

PaBHOCHIBEHEIC
Mepexo/ibl B pEIICHUHN
HMppaloOHAbHBIX
ypaBHEHU U

PaBHOCHIEHEIC
MePEX0/Ibl B peUICHUN
HUPpALMOHATBLHBIX
YpaBHEHUN

PaBHOCHIBHBIE
Mepexo/bl B pEIICHUN
HMppaloOHaAIbHBIX
YpaBHEHUU

49

50

51

52

53

CgoiicTBa u rpadux
KOPHSI N-Oi CTENeHN
KaK (QyHKIIHH
0OpaTHOM CTETIeHH C
HaTypaJIbHBIM
HOKa3aTeseM

CgoiicTBa u rpadux
KOPHS N-Oi CTEeTeH!
KaK (QyHKIIHH
00paTHOM CTETeHu ¢
HATypaJIbHBIM
nokasaresiem

KonrpomnsHas pabora
Ne4: "CpoiicTBa
rpaduK KOpHs n-oi
CTETICHH.
HppanmonansHsie
ypaBHEeHHUA"

CreneHb ¢
paloHaIbHBIM
oKas3aTtejieM U e€
CBOMCTBa

Crernenn ¢
parroHaIbHBIM




54

55

56

IOKa3aTeJIeEM U eé
CBOMCTBA

Crenens ¢
paloHaIbHBIM
MoKa3areyieM U €€
CBONCTBA
[TokazarenbHas
byHKIIMS, €€ CBOWCTBA
U rpaduk
Hcnonb3oBanue
rpaduka QyHKIUU AJ1s
pelieHusi ypaBHEHUM

57

Hcnonp3oBanue
rpaduka GyHKINU A7
pelIeHus ypaBHEHUH

58

[Toka3arenbHble
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
[I0Ka3aTeNbHbIX
YpaBHEHUN

59

[Toka3arenbHble
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
[I0Ka3aTeNNbHbIX
yYpaBHEHUU

60

[TokazarenbHble
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
MOKa3aTeNIbHbBIX
yYpaBHEHUU

61

KonTponbHnas pabora
Ne5: "Iloka3zaTenbHas
GyHKIHS.
[Toka3arenbHble
ypaBHenus"/Iloayrono
Basi KOHTPOJIbHAsS
pabota

62

Jlorapudm yucna.
CsaoiicTBa norapugpma

63

Jlorapudm yucna.
CaoiicTBa norapugpma




64

65

66

Jlorapugm umcna.
CgoiicTa norapudma

Jecsatuanable u
HaTypaJbHbIC
Jorapumbl
Jecsatuanable u

HaTypaJbHbIC
JorapudMbl

67

[IpeobpazoBanue
BBIPAKECHUH,
coJIeprKalInx
JorapudMbl

68

[IpeobpazoBanue
BBIPAKECHU,
CoJIeprKaIInx
JorapudMbl

69

[IpeobpazoBanue
BBIPAKECHU,
coJIeprKaIInX
JorapuMbl

70

71

72

Jlorapudmmueckas
¢byHkuus, e€ cBOCTBa
u rpadux
Jlorapudmmueckas
dbyHK1MS, €€ CBOMCTBa
U rpapuk
Hcnonb3oBanue
rpaduka QyHKINH IS
pellIeHus] ypaBHEHUI

73

Hcnons3oBanue
rpaduka QyHKINH IS
peleHns ypaBHEeHUH

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PelIeHUs
norapuGMUIecKux
yYpaBHEHUN

75

Jlorapudmuaeckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PELICHUS
norapuMuUUecKux
yYpaBHEHUNU




76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUecKux
ypaBHEHUH

77

PaBHOCHITBHBIE
MepexXo/Ibl B pEUICHUU
norapuGMUIEeCKUX
ypaBHEHUH

78

PaBHOCHITBHBIE
Nepexo/Ibl B pEeUICHUU
norapuGMUIEeCKUX
ypaBHEHU U

79

KonrponbHas pabora
Neb:
"Jlorapudmuyeckas
byHKIHS.
Jlorapudmmueckue
ypaBHeHuUs"

80

81

82

83

84

85

Cunyc, KocuHyc,
TAHT'€HC U KOTaHI€HC
YHCIJIOBOT'O apryMeHTa
Cunyc, kocunyc,
TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa
Apkcunyc,
apKKOCHHYC U
apKTaHIe€HC
YHCIIOBOTO apryMeHTa
Apkcunyc,
apKKOCHHYC U
apKTaHIe€HC
YHCIJIOBOT'O apryMeHTa

Tpuronomerpuueckas
OKPY’KHOCTb,
onpeieyeHue
TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY>KHOCTb,
onpeieseHue




TPUTOHOMETPUYECKUX
(GyHKUIUH YUCIOBOTO
aprymMeHra

86

87

88

OcCHOBHBIE
TPUTOHOMETPUUECKHUE
bopmybl

OcCHOBHBIE
TPUTOHOMETPHUYECKHUE
bopMyIBI

OCHOBHBIC
TPUTOHOMETPUYECKHE

bopMyIBI

&9

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIbl

90

91

92

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUIN

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

IIpeoOpazoBanue

TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

93

[Ipeo6paszoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

95

96

97

Pemienue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUN

Pemeunne

TPUTOHOMETPUYECKUX
YpaBHEHUU




98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

99

100

101

102

103

104

105

Pemienue
TPUTOHOMETPUUIECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUH

KontponsHas padora
Ne7:
"TpuroHoMeTpuYECK
€ BBIPQXEHUS U
TPUTOHOMETPHYECKHE
ypaBHeHUA"

ITocnenoBaTeILHOCTH,
CIIOCOOBI 3a1aHuUs
MOCJIEIOBATEILHOCTEH
. Meton
MaTeMaTHYeCKOHN
WHIYKIUU
MoHOTOHHBIE U
OTpaHUYCHHBIE
IMOCJICIOBATEILHOCTH.
Hcropus ananusza
OECKOHEYHO MAaJIbIX

Apudmernueckas
nporpeccus
I'eomerpuueckas
nporpeccus

106

beckoneuno
yOBbIBaroIas
reoMeTpuyecKas
porpeccust

107

108

Cymma 6ecKOHEYHO
yOBIBarOIICH
reOMETPUYECKOMN
MIPOTPECCUH
JIvuHeHbIN 1

JKCIIOHEHIIUATbHBIN
poct. Hucio e.




109

110

111

112

113

Dopmyiia CIOKHBIX
MPOLICHTOB

JIuHeHbIl 1
SKCIIOHEHIAIbHBIH
poct. Hucio e.
Dopmyiia CIOKHBIX
MPOLICHTOB

Hcnons3oBanne
MIPOTPECCUU IS
peIIeHUs peaTbHbIX
3a/1a4 MPUKJIIATHOTO
xXapaxkrepa
KoHnTtposbHas padota
Ne8:
"TlocnemoBaTeILHOCTH
u nporpeccun”

HenpepriBabie
GYHKIMY U UX
CBOICTBA

Touka pa3psiBa.
ACUMITOTHI TpapUKOB

byHKIMI

114

CgoiicTBa (yHKIMH
HETIPEPHIBHBIX Ha
OTpe3Ke

115

116

117

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX Ha
OTpe3Ke

Merton HHTCPBAJIOB
AJI pCHICHU A
HCPAaBCHCTB

Merton HHTCPBAJIOB
AJI pCIICHU A
HCPaAaBCHCTB

118

Meto HUHTEPBAIOB
JUISL pELIEHUS
HEPABEHCTB

119

IIpumeHeHne CBOWCTB
HEIPEPBIBHBIX
byHKIMHN 115
pelIeHus 3a1a4




120

[IpuMeHeHue cBOMCTB
HEIPEPBIBHBIX
byHKUnl s
peleHus 3a1a4

121

122

123

IIepBas u BTOpas
MIPOU3BO/IHBIC
byHKIIUN
Onpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM
Onpenenenue,

(bU3HYECKUN CMBICIT
MIPOU3BOIHOM

124

YpaBHeHue
KacaTelabHON K

rpaduxy GyHKIUN

125

YpaBHeHue
KacaTeJIbHOM K

rpaduky QyHKIHH

126

127

128

[TIpouzBoanHkIe
AJIEMEHTAPHBIX
byHKIII
[TIpouzBoanHkIe
3JIEMEHTapHBIX
byHKIII
[IpousBoHasA cymMBl,
IIPOU3BECHHUS,
YacTHOTO U
KOMIO3UIINH (PYHKIIHIA

129

[IpousBoiHasA cymMBl,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3UIIUH (DYHKITHI

130

[IponsBoHasA cymMBl,
MIPOU3BEICHNUS,
YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

131

132

KonTponbnas pabota
Ne9: "[TpouzBonnas"
IToBTOpEHue,
0000111eHHE,




133

134

135

cucreéMaTulanusa

3HaHui: "YpaBHeHuUs'

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alIH
3HaHui: "OyHkiun"
Hrorosas

KOHTpOJIbHAs paboTa
NelO

IToBTOpeHwue,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHHUI

136

[ToBTOpEHue,
0000111eHHE,
CHCTEMAaTH3aLlH
3HAHHUI

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

136

10




11 KIIACC

Ne
n/ Tema ypoka
n

[Ipumenenue
MIPOU3BOAHOM K
UCCJIETOBAaHUIO
byHKIMI HA
MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKUIMA HA
MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 4acoB

Bce
ro

KonTpoan
Hble
padoThI

[pakTnye
cKHe
padoThI

Jara
usyde
HUSA

DJIEeKTPOHHBI
e uupposbIe

oOpa3oBareJl
bHBIE

pecypchl

[Ipumenenue
IIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKUIMA HA
MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMA HA
MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHeHne
IIPOU3BOJHON K
UCCIIE0BAHUIO
byHKIMI Ha




MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIEr0 U
HaMMEHBIIIETO
3HAYCHHUS
HEIPEPBIBHON
GyHKIIUY Ha
OTpEe3Ke

Haxoxnenne
HauOOJIBIIETO U
HAaWMEHBILIETO
3HAUYCHUS
HEeMpPephIBHOU

byHKIIUN Ha
OTpe3Ke

10

11

Haxoxnenne
HauOOJIBIIETO U
HAaHUMEHBILIETO
3HAUYEHUS
HEMPEepPhIBHOU
byHKIIUN Ha
OTpEe3Ke
Haxoxxnenue
HauOOJIBIIIETO U
HaVMEHBIIIETO
3HAUCHUS
HETPEPBIBHOU
GbyHKIUMA HA
OTpe3Ke
Haxoxnenue
HauOOJIBIIIETO U
HaVMEHDBIIIETO
3HaYEHUS
HEIPEPBIBHON

GbyHKIMMA HA
OTpe3Ke

12

13

KoHTtponbHas
pabora
Nel/Bxonnast
IIpumeHeHue
IIPOU3BOJHOM




JUTSt
HAXO0XJICHUS
HaWJIy4dlIero
peuieHus B
MPUKJIIAHBIX
3a1ayax

14

15

[Ipumenenue
IIPOU3BOJHOM
UL
HaXO0XICHUS
HAWIy4IlIero
pelIeHus B
IIPUKIIAHBIX
3azaqyax

[Ipumenenue
MIPOU3BOIHOM
VIS
onpeeIeHus
CKOPOCTH U
YCKOpEHUS
nporecca,
3a/1aHHOTO
dbopmymnoit unu
rpagukoM

16

17

18

[IpumeHeHne
IIPOU3BOJHOM
JUIS
OIpeeIeHUs
CKOPOCTH H
YCKOpEHUs
nporecca,
3a/1aHHOTO
bopmymnoit umm
rpaduxkom
Komnoszunus
byHKIMMA
Komnozunus
byHKIII

19

20

Komnozurus
byHKIMMA
I'eomerpuuecku
e o0pasbl




YPaBHEHHUU Ha
KOOPIAMHATHOM
IUIOCKOCTH

21

['eomeTpuyecku
e o0passl
YpaBHEHUH Ha
KOOPJAMHATHOM
IJIOCKOCTH

22

KonTponbhas
pabota Ne2:
"UccnenoBanue
byHKIMi C
MOMOILIBIO
MPOU3BOAHOI"

23

[TepBooOpasuas,
OCHOBHOE
CBOICTBO
epBOOOPA3HBIX

24

ITepBooOpazubie
3IIEMEHTAPHBIX
byHKINH.
[IpaBuiia
HaXOXKJICHUS
epBOOOPa3HBIX

25

[TepBoobOpazubie
3IIEMEHTApPHBIX
GyHKIHIA.
[IpaBuiia
HaXO0XKJCHUS
epBOOOPA3HBIX

26

HuTrerpai.
I'eomerpuueckun
1 CMBICTT
WHTErpasa

27

Brraucnenne
OIPEIEIIEHHOTO
WHTErpaja mno
bopmyne
HeroTona-
JleiitOauna

28

Briaucnenne
OIPEIENIEHHOTO




WHTETpaJa mo
dbopmyie
Hrrotona-
JletiOHuIa

29

[Ipumenenue
WHTETpaa Jis
HAXO0XJICHUS
IJI0IAAEeH
IIJIOCKUX QUTYp

30

[Ipumenenue
MHTErpaa Jyis
HaXO0XIECHUs
00BEMOB
TEOMETPUYECKH
X Tel

31

[Ipumepsr
peLeHui
muddepeHman
BHBIX
YpaBHEHUU

32

[Ipumepsr
peLeHui
muddepeHman
BHBIX
yYpaBHEHUU

33

34

35

Maremarnuecko
e
MOJICJINPOBaHUE
peanbHbIX
IIPOLIECCOB C
MIOMOLLIBIO
muddepeHnman
BHBIX
ypaBHEHU U

KonTponbHas
pabota Ne3:
"TlepBooOpazHa
s 1 uHTEerpan”

Tpuronomerpuu
eckue QpyHKIuH,
UX CBOMCTBA U
rpaduxu




36

Tpuronomerpuu
eckue QpyHKIUH,
UX CBOMCTBA U
rpaduku

37

Tpuronomerpuy
eckue QpyHKIUH,
UX CBOMCTBA U

rpaduku

38

39

40

Tpuronomerpud
eckue QpyHKIUH,
MX CBOWCTBA U
rpaduku
Tpuronomerpuu
eckue QyHKIUH,
UX CBOWCTBa U
rpaduku

OTt60p KOpHE#
TPUTOHOMETPUY
€CKHX
YpaBHEHUH ¢
MIOMOIIbIO
TPUTOHOMETPUY
€CKOHU
OKPY’KHOCTH

41

42

43

OTt60p KOpHEH
TPUTOHOMETPUY
€CKUX
YpaBHEHUH ¢
MIOMOIIBIO
TPUTOHOMETPHUY
€CKOU
OKPYXKHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUY
€CKUX
YpaBHEHUH C
MIOMOUIBIO
TPUTOHOMETPHUY
€CKOM
OKPYKHOCTH

OT160p KOpHEH
TPUTOHOMETPUY




€CKUX
YpaBHEHUH ¢
IIOMOILBIO
TPUTOHOMETPHUY
ecKou
OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUY
E€CKHUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUY
€CKUX
HEpPaBEHCTB

46

Pemenne
TPUTOHOMETPUY
€CKHX
HEPABEHCTB

47

48

Pemenue
TPUTOHOMETPUY
€CKHX
HEpPABEHCTB

KonTponbhas

pabota Ne4:

"I'paduku
TPUTOHOMETPHUY

€CKHUX 1
GyHKIHIA.
Tpuronomerpuu

ecKue

HepaBeHcTBa"

49

OcHoBHbIE

METO/IbI

peuieHus 1
NOKa3aTeIbHbIX
HEPABEHCTB

50

OcHoBHbIE

METO/IbI

pelieHus 1
NOKa3aTeIbHbIX
HEPABEHCTB




51

OCHOBHBIE
METOAbI
pewenus
[I0Ka3aTeJIbHbIX
HEPABCHCTB

52

OcHOBHBIE
MCETOAbI
pewenus
[T0Ka3aTeIbHbIX
HEPABCHCTB

53

OcHOBHbIE
METO/TBI
pelieHus
JorapupMHUIECK
WX HEPABEHCTB

54

OcHOBHBIE
METO/TBI
pelIeHus
JorapupMHUIECcK
WX HEPaBEHCTB

55

OcHOBHBIE
METO/TBI
pelIeHus
JorapupMHUIECcK
UX HEPaBEHCTB

56

OcHoBHbIE
METO/IBI
pemeHus
JorapupmMHUEcK
UX HEPaBEHCTB

57

OcHOBHBIE
METOAbI
peweHus
UppaIlMOHaTbH
BIX HEPABEHCTB

58

OcHOBHBIE
METObI
peleHus
UppalMOHAIEH
BIX HEPABEHCTB

59

OCHOBHBIE
METObI




peueHus
UPPALMOHAIIBH
bIX HEPABEHCTB

60

OcHOBHbIE
METO/TBI
petieHus
UppALMOHAIIbH
BIX HEPABEHCTB/
KonTponbhas
pabota Ne5 3a
MOJIyro/iue

61

I'paduueckue

METO/IbI

penieHust 1
UppalMOHATIbH

bIX YpPaBHEHUI

62

I'paduueckue

METO/IbI

penieHust 1
UppalMOHATIBH

bIX YpPaBHEHUI

63

I'paduueckue

METO/IbI

penieHust 1
MIOKa3aTeNbHbIX
yYpaBHEHUU

64

I'padmuueckue

METO/IbI

peuieHus 1
MIOKa3aTeNbHbIX
HEPABEHCTB

65

I'padmuueckue

METO/IbI

peuieHus 1
JorapupmMHUecK

WX YpaBHEHUMU

66

['paduueckue

METO/IbI

pelieHus 1
JorapupmMUUEcK

UX HEPaBEHCTB




67

I'paduueckue
METO/IbI
peuIeHHs
JorapupMHuIECcK
WX HEPAaBEHCTB

68

69

70

I'paduueckue
METO/TBI
peLeHus
MOKa3aTeIbHbBIX
u
JorapupMHUIECcK
HX YpaBHEHHI

I'paduueckue
METO/IbI
peLeHus
HOKa3aTeIbHbIX
U
norapudmmugeck
WX YPaBHEHHUU

I'papuaeckue
METO/IbI
peuieHHs
MOKA3aTeIbHBIX
u
norapupMUIecK
WX HEPABCHCTB

71

I'paduueckue
METO/IbI
peteHus
MOKa3aTeIbHBIX
u
JorapupmMHUEcK
UX HEPaBEHCTB

72

Kontponbnas
pabota Neb6:
"UppanmoHaibH
bI€,
1oKa3aTesbHbIe
U
JorapupmMHUUEcK
ue
HepaBeHcTBa"




73

74

KommnuiekcHbie
qHca.
Anrebpanuecka
U
TPUTOHOMETPHY
eckasi opMbl
3aIUCH
KOMILJIEKCHOTO
qrcia

Kommuexkchsie
YHcla.
Anrebpanyecka
U
TPUTOHOMETPHY
eckasi OpMbI
3amucu
KOMILJIEKCHOT'O
yucna

75

Apudmernaeck
ue OIepaIiy ¢
KOMILJIEKCHBIMHU
YHCITaMHU

76

Apudmernaeck
ue OIepaIiy ¢
KOMILJIEKCHBIMHU
YU CIIaMH

77

N300paxkeHue
KOMIIJIEKCHBIX
yucen Ha
KOOPJIMHATHOU
IUIOCKOCTH

78

N300paxkeHue
KOMIIJIEKCHBIX
yucen Ha
KOOPJMHATHOU
IUIOCKOCTH

79

dopmyna
Myaspa. Kopan
N-OM CTENEHU U3
KOMIIJIEKCHOTO
yucia




80

dopmyna
Myaspa. Kopau
n-OW CTENECHU U3
KOMIUIEKCHOTO
yucia

81

82

[Ipumenenue
KOMILJIEKCHBIX
qrcen Jyis
peleHus
(bU3HYECKUX U
reOMETPUYECKU
X 3a7a4

Kontponbnas
pabota Ne7:
"KoMIniekcHbIe
gucia"

83

Harypasbnsie n
LeJIbIE YUCIIa

84

85

86

87

88

89

HarypanbHble u
LeJIbIE YUCIIA

[Ipumenenue
MIPU3HAKOB
JEIUMOCTH
LEJIbIX YHCEI

IIpumeHeHune
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YHUCEI

[IpumeHeHne
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YHUCEIL:
HOl n HOK

[IpumeHenne
IIPU3HAKOB
JEIUMOCTH
LEJIbIX YHUCEIL:
HO/l u HOK

IIpumeHeHne
IIPU3HAKOB
JEIUMOCTH
L(EJIbIX YHUCEIL:




90

OCTaTKH IO
MOJYJIIO
[Ipumenenue
MIPU3HAKOB
JEJIIMMOCTH
OEJIBbIX YUCCI:
OCTaTKH IO
MOJYJIIO

91

[Ipumenenue
MIPU3HAKOB
JEITUMOCTH
LICJIBIX YHCET:
AITOPUTM
EBximmpa mis
penieHus 3aaa4y
B IIEJIBIX YHCIIaX

92

Konrtponbnas
pabota Ne§:
"Teopus LebIx
gucen"

93

94

95

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CUCTEMBEI U
CHCTEMBI-
CIIEACTBHUSA

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI U
CHCTEMBI-
CIIEACTBUS

OcHOBHbIE
METO/IbI
pereHust
CHUCTEM U
COBOKYITHOCTEH
panoHaIbHBIX
ypaBHEHUU




96

97

98

OcHoBHbIE
METO/IbI
perieHus
CUCTEM U
COBOKYITHOCTEH
UppalMOHaTIbH
bIX YpaBHCHUU

OcHOBHbIE
METO/IBI
peleHus
CUCTEM U
COBOKYITHOCTEH
MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHBIE
METO/1bI
penieHus
CHUCTEM U
COBOKYITHOCTEHN
MOKa3aTeJIbHbIX
ypaBHEHUI

99

OcHOBHbIE
METO/IbI
pelieHus
CUCTEM U
COBOKYITHOCTEHN
JorapupmMHUUEcK
UX YpaBHEHUU

100

101

OcHoBHbIE
METO/IbI
pelieHus
CUCTEM U
COBOKYITHOCTEMN
JorapupmMuUecK
UX YpaBHEHUMU

[IpumeHeHne
CUCTEM K
PEILIEHNUIO
MaTeMaTUYECKU
X 3a7a4 ¥ 3a7a4
U3 pa3IMYHBIX
oOrnactell HayKu
U peaIbHOU




JKU3HU,
MHTEpHpeTanus
IIOJIY4EHHBIX
pe3ynbTaTOB

102

103

104

[Ipumenenue
CHCTEM K
pEILIEHNUIO
MaTeMaTHYECKU
X 3a7a4 ¥ 3a7a4
U3 pa3IMYHbIX
obyacTelt HayKu
Y peajbHOU
KU3HH,
WHTEPIIPETALNS
MOJTy4EHHBIX
pe3yJIbTaToB

[Ipumenenue
HEPABEHCTB K
PpELIEeHHUIO
MaTeMaTU4YeCKU
X 3aja4 ¥ 3a7a4
U3 Pa3IMYHBIX
obnacrteil HayKu
Y peajbHOU
JKU3HH,
MHTEPIIPETALNS
MOJTy4YEHHBIX
pe3ysbTaToB

KonTponbHas
pabota Ne9:
"Cucremsl
palMoHAIBHBIX,
UppaMoOHAIBH
BIX
MIOKa3aTeIbHBIX
U
JorapupmMHUUEcK
UX ypaBHEHHN"

105

Pammmonanbabie
ypaBHEHMUS C
rapaMeTpamu




106

PanyonanbHblie
HEPABEHCTBA C
rapaMeTpamMmu

107

108

109

PanmonansHbie
CHUCTEMEI C
napameTpamu

Uppanuonanba
bI€ YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu
Nppanuonanba
bI€ CUCTEMBI C
napaMmeTpamu

110

ITokxa3aTensHEIC
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamMu

111

IlokazarenbpHbIE
CHUCTCMBI C
napameTpamMu

112

Jlorapugmmuec
KHC YPaBHCHUA,
HEpaBEHCTBA C
napameTpamu

113

114

115

116

Jlorapugmmuuec
KH€ CHCTEMBI C
napameTpamu

Tpuronomerpuu
ecKue
ypaBHEHUS C
rapameTpamu

Tpuronomerpuu
ecKue
HEPaBEHCTBA C
napameTpamu
Tpuronomerpuu
€CKHE CUCTEMBI
C IapaMeTpaMu

117

[Toctpoenue u
HCCIIeIOBaHUE
MaTEeMaTHYECKU
X Mojenei




peabHBIX
CUTyalui ¢
MIOMOIIbIO
ypaBHEHUH C
napameTpamu

118

119

IToctpoenue u
HCCJICIOBaHUE
MaTEeMaTHYCCKU
X MoJeiei
peaIbHbIX
CUTYalHH C
ITOMOIIIBIO
CHCTEM
YpaBHEHUH ¢
napameTpamu

[Toctpoenune n
HCCJIEI0BAHNE
MaTeMaTU4YECKU
X Mozenen
peaTbHBIX
CUTYyalHil C
MIOMOILIBIO
cUCTEM
YpaBHEHUU ¢
napameTpamu

120

Kontponbnas
pabotaNel0:
"3amauu ¢
napaMerpamu’

121

IToBTOpEHME,
o0oO1enue,
cucTeMaTtu3aiu
sl 3HAHUM:
"VpaBHeHus"

122

IToBTOpEHME,
o0o01Ienue,
cucTeMaTtu3anu
sl 3HAHWUM:
"VpaBHeHus"

123

[ToBTOpEHME,
00001IeHHE,
cucTeMaTtu3anu




sl 3HAHWUM:
"VpaBHEHUS.
Cucrembl
ypaBHEHUI"

124

IToBTOpEHME,
0000111eHNE,
cHUcTeMaTU3alu 1
sl 3HAHUM:
"Hepasencrtna"

125

IToBTOpEHME,
0000111eHNE,
crucTeMaTU3alu 1
sl 3HAHUM:
"Hepasencrtpa"

126

IToBTOpEHME,
000011eHNE,
crucTeMaTu3alu 1
sl 3HAHWM:
"Hepasencrtna"

127

IToBTOpEHME,
00001IeHNE,
CHCTEMAaTH3allH

sl 3HAHUH: 1
"[IpousBoaHas

ueé

npuMeHeHue"

128

129

130

IToBTOpEHME,
o0oO1enue,
cucTeMaTH3anu

sl 3HAHUM: 1
"ITponsBogHas

ueé

npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTEMaTHU3allH

sl BHAHHUH: 1
"[IponsBoaHas

ueé

npuMeHeHue"

IToBTOpEHME,
0000111eHHE,




cucTeMaTru3anu
sl 3HAHUM:
"NuTerpan u
€ero
npuMeHeHue"

Hrorosas
131  KOHTpoOJIbHAs 1
pabota Nell

[ToBTOpEHME,
0000111eHNE,

132  cucremarusanu 1
s1 BHAHHUH:

"Oyakuun"

[ToBTOpEHHE,
000011IeHNE,

133 | cucremaru3anu 1
s SHAHWUH:

"Oyaruun"

[ToBTOpEHHE,

000011eHNE,

134 | cucremaru3anu 1 1
sl SHAHWUH:

"Oyaruun"

IToBTOpEHME,

00006mIeHNE U

135 » 1 1
cucTeMaTu3anu

sl 3HAHUM
IToBTOpEHME,

o0o01Ienue,
cUCTEMAaTH3aIM

136

I 3SHAHUM
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

136 11
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