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INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JIEXKUT EATEIbHOCTHBIA MPUHIUI O0yUYEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MAaTEMaTHUECKOTO aHAIH3ay
BBIICJICHBl  CIEAYIOIIME COAEPKATEIbHO-METOANYECKUE JMHUKA: «Yucna u
BbIUMCIICHUS», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHKa». Bce OCHOBHbIE
COZIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIH
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coiepkaHue
HECKOJIBKAX MaTeMaTHUYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKU aHaIW3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKasl JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIUPOKUM
MaTEeMaTHYECKUM aIlliapaToM, y HHX IOCJIeI0BaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBHIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcss (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIONINX B CE0S WCIIOJIIb30BAHUE Pa3TUIHBIX
dbopM 3amucu YHWCIAa, YMEHWE JenaTh NPHUKUIKY, BBITIOIHATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palioHaIbHBIX W JICHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cheuuuyecKue 3aJayd M OMNEepaluu: JeJIeHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCell, apuMETUYECKHUE OIepaIlu, a TaKkxKe
W3BJICYCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenTbHOMY PACIIMPEHHIO KPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TIpeICTaBICHUe O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEeaNbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHWs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pENICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (YHKIIHH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATL ~ pacuy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIepKalINX CTENeHW u Jorapumbl. braromaps u3yueHUIO anreOpanmuecKoro
MaTepHaia IpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, GOpMHUPYIOTCSA HABBIKU JCAYKTHUBHBIX PaCCy>KICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMEHTHI [UJISl PENICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA «DyHKIMH W TpaQuKA» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN NIl peuieHus 3a71ad U3 JAPYrux yueOHBIX
PEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpum 3TOM Oosblloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIWMYMHAMH, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIIMYMHAMU B
paznuyHoOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYTI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAWMOOJbIINE W HAWMEHBIINE
3HAYCHHUS, BBIYUCIATH IUIOMIAAX (QUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNeld peadbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIIMATbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIH3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HcKyccTBe. O0yuaroniiecs y3HarT O BBIIAIOITIXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAyKH, U 00 HX
aBTOpAXx.



ConeprxarenbHO-MeTOqUYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0s1 DJIEMEHTBl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTHko-
MHO>KECTBEHHBIC IPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKU
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCIUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOYyYaroImeMycss IOHUMAaTh TCOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIb30BaTh €r0 JUI BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJJEMEHTaMU
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPbIC MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENeH peabHBIX
CUTyaluii, HCCIEIOBAaHUS JTHUX MOJCICH C TOMOIIBI0 ammapara aiareOpsl U
MaTEMaTUYECKOTO aHalu3a, WHTEPIPETAlNy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS IS PEIICHUS NPHKIaIHBIX 3amad. [Ipu
pPEIICHNN  pEATbHBIX  NPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTTN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadajia MaTEMaTHYECKOTO
aHanu3ay» oTBomauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymucna. CpoiictBa norapu¢pma. J[lecsiTuuHble M HATypasbHbIE
J0rapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3sy. MHorousieHsl ¢ niesibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHU U KOPHH.

HppannoHanbHbie YpaBHEHHSI. OcHOBHBIE METOBI peueHus
UPpALMOHATBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JVMHENHBIX ypaBHEHUW. PelleHne NpUKIAAHBIX 3a/1ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHU. McciienoBanue MoCTPOEHHON MOJEIH C MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHrne MaremMaTHUeCKUX MOJIEJEH peallbHOW CUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTel HAyKH U peabHOM KU3HU.

DOyHKIMH U TPaPUKH

OyHKIMs, crnocodsl 3amaHus ¢GyHKOUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkuuu. Hymm QyHkumu.
[TpomexxyTku 3HakomnoctosiHcTBA. YETHBIE M Heu€THbIe (hyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (YHKITUU Ha TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHass W APOOHO-TMHEHHAs (QYyHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

Crenennast QyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduxk. ColicTBa U rpaduk KOpHs n-oi CTENEHU Kak PyHKIIMU 0OOpaTHOU CTENEeHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U snorapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMIA 71 pelIeHUs YPaBHEHUH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTa.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOIEeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTelbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIIMA. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEI0BATENHHOCTH.
Hcroprsi BOZHUKHOBEHUSI MAaT€MAaTHYECKOrO0 aHalM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMeTpuuecKasl mporpeccu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
porpeccu. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccHMU JUIsl PELICHHsS peajbHbIX 3aJad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonpmuid obmui aemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [I[pumMenenue
KOMIUJIEKCHBIX YMCEN JIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema v COBOKYMHOCTb YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIICICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IprMenenue ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHIECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, MHTEpIIpeTaus
IIOJIyYEHHBIX PE3YJIbTaTOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIEro 3HaYeHU I HEelIPEPHIBHON
(GyHKIUU Ha OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BeIYyucieHne onpene€HHOro
uHTerpana no popmyie Herotona-Jleitonuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUYaIOIIETrocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O YWIEHA POCCUKCKOr0 00IECTBA, MPEACTABIECHUE O MATEMAaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAaHUS pPa3jIMYHBIX CTPYKTYp, SBJICHHUH, Mpouexyp



rpakaaHcKkoro  ofOmiectBa  (BBIOOPBI,  ONPOCBI W JIPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIUAJIbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON IpakAaHCKOW HMISHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEeMaTUYECKOM MIKOJIbI,
UCIIOb30BaHUE OTUX JOCTHIKEHUUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0o BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs] ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEHN, OOBEKTOB, 3a7a4, PEUIeHUH, pacCy AeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUN U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN A€ TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NpodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeld mpodeccur U peanu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W
CcaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHUIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TIOHUMAHHE BIIUSHUS
COIMATIbHO-DPKOHOMUYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COIMAIBLHON
cpelbl, OCO3HAHUE TTT00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUCHTAIUS
HA TPUMCHCHHE MATeMAaTHYECKMX 3HAHWM I pemieHus 3amad B 00yactu
OKpY>Xarolllel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB W OILIEHKH HUX BO3MOXHBIX
MOCJIC/ICTBUM [ OKPY>KAIOIIEH CPeIbl;



8) neHHOCTH HAYYHOIO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH W OOIIIECTBEHHOM MPAKTUKH, TOHMMaHUE MaTeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM eATeTLHOCTH, STANOB €€ Pa3BUTHS ¥ 3HAUMMOCTH
JUTSL pa3BUTHUS IUBUIIU3AIINH, OBJIAJICHHUE SI3bIKOM MAaTEMaTUKH U MaTeMaTHU4eCKOU
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPa, TOTOBHOCTH OCYIIIECTBIIATH TPOSKTHYIO
Y MCCJICIOBATEILCKYIO JISATCILHOCTh MHANBUAYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue a1eiicTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUHW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTpe/IeNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHUSI 1711 000OIIEHHS U CPAaBHEHHU S, KpUTEPUU MTPOBOAMMOTO aHAJIN3a;

BOCIIpHUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JNaHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTENW U MPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUYEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHUM
(OpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemnieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BapUAHTOB pPEIICHUs], BRLIOUpATh HanboJIee MOAXOAIIUN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKue 1eHCTBUSA:

UCIIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIUME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOSITeNIbHO (DOPMYIMpPOBaThL O0OOIIEHUS W BBIBOABI MO pe3yJIbTaTaMm
NPOBEAEHHOIO  HAOJIOJNECHMS, KCCIIEIOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;



MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOIlecca, a TaKXKe BbBIJABUTAThH
NPEIONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undpopmaumeii:

BBISIBIISATH JAChUIIMTHE HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh WH()OPMAIIMIO U3 UCTOYHHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CUCTEMATU3MPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3TUYHBIX BHIOB U (OpM
IIPE/ICTABIICHHUS,

CTPYKTYpPUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B Pa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATH Ha/IEKHOCTD UHpOpMAIUH 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eHCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHMSI B YCTHBIX
W TMHUCbMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS II0 XOJy peIICHUs 3aJauH,
KOMMEHTHPOBATD IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha TOUCK
pElLIEHUs], COMOCTaBJISITh CBOU CYXKIEHUS C CYXKJICHHSIMU JPYTUX YYaCTHUKOB
Jyajora, oOHapyKMBaTh Pa3IMude M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATH (OpMAT BBICTYIUIEHUS C YU4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PELIEHUS 33/Ja4H, BIOMPATh COCO0 PELIeHUs C
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIH HHTEJJICKT:

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEpLIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJIETh
CcrocobaMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Ipoliecca M pe3yJibTaTa pEIICHUs
MaTEMaTHYE€CKOM 3a]1a4H;



PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIMNOOK, BBIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa [N U YCIOBUSAM, OOBSICHITH IPHUUHBI
JOCTIDKEHUS WIIM HEIOCTHKEHUSI PE3YJIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MOHUMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHAWBUIYAJTLHON
paboThl TpHU pEHICHUH YYEOHBIX 3a7a4, MPUHUMATH I11€Jb COBMECTHOM
JESTENHbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW pPabOThI, pacrpenesiTh
BUJIBI pa0OOT, IOrOBApPUBATHCS, 00CYKIAaTh MPOIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbD» W UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOWUHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJECUCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJy4YUT CIEAYIOLIHE
OpeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMmbl y4eOHOIO
Kypca «AinreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAIN3ay:

Yucna v BIYUCTCHUA:

CBOOOJHO OIEpUPOBAaTh MNOHATHUSAMHU: PAUUMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOKECTBa
PALlMOHAIIBHBIX U ACHUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs] NPUKIAJAHBIX 3a/1ad U3
Pa3IUYHBIX OTPACJEN 3HAHUN U PEATbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIEHUS, IPABUJIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCICHUM;

CBOOOZIHO ONEpUpPOBAaTh IIOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAUIYIO (DOpPMY 3alMCU NEUCTBUTENIbHBIX YUCEIN JJIs peLIeHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOHO OIIEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeeM;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: JIOrapudMm YHcCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;



CBOOOZHO ONEpUPOBATh MOHSTUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOT'O apTyMEHTA;

ONEPUPOBATh MOHATUAMM: aAPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHITUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUMYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATH METOJ HWHTEPBAJOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEPEMEHHOM,
MHOTOWIEH € UEIbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIeJICHNE
MHOI'OYJIEHa HAa MHOI'OYIEH C OCTAaTKOM, TeopeMmy be3dy m teopemy Buera mus
penieHus 3a1ay;

CBOOOZHO oOmepupoBaTh MOHATUAMU: CHUCTEMA JIMHEHHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €ro 3HAYEHUS,
OPUMEHSATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCIIEIOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl W OIPEIEIIHTEINEH,
UHTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBHM C KOPHSIMHM [JIsl MpeoOpa3oBaHUs
BBIPAXCHNUU;

BBINOJIHATH peoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCII0JIb30BaTh CBOICTBa aorapu(pmMoB TUISt npeoOpa3zoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

cBOOOZHO OMNEpUPOBATh MOHATHUSMU: HpPpAIMOHANbHBIC, MOKAa3aTelIbHbIE U
norapu(MUYECKUE YpPaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NIEPEXOA0B WM OCYILECTBIIAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI sl MPeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAKECHHI;

CBOOOZHO OIEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbI  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOpbl, COCTABISTH
BBIDAXXCHUS, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HCCIENOBATH
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DyHKUMH U TPaPUKH:



CBOOOJTHO OTEpPUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms ¢yHKOUN, rpaduk yHKIINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUIA;

CBOOOJHO OINEpUPOBATh MOHATHAMHU: O0JACTh ONPENEIEHUS U MHOMKECTBO
3HaYeHUI PYHKIMH, HYTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBAaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DYHKIMHM, HauWOOJbLIEE WM HaUMEHbLIEe 3HaueHWe (YHKIMH Ha
IPOMEKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs QYHKIUS C HATYPaJbHBIM U
LEJIBIM [OKa3aTeneM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEIbIM
nokasaresieM, rpauk KOpHsS N-od CTeneHu Kak (yHKIMH OOpaTHOM CTENeHH C
HaATypaJbHBIM OKa3aTeJeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U MIOCTPOCHUE UX IPapuKOB;

CBOOOZIHO OIEpUpOBaTh IMOHATHAMM: IOKa3aTeilbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA M rpauKH, HCHOJIB30BATh MX TpapUKH AJs PEIICHUS
YPaBHEHHI;

CcBOOOZIHO ONEpUpPOBAaTh MOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKHUX (PYHKIIUI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJIsE  UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ady U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpaXXaTh (HOpPMyIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHAJIHu3a:

CcBOOOZIHO ONEepUpoBaTh NOHATUAMM: apumeTHyeckas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, IMHEHHbIN 1
AKCIOHEHUUAIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JJIs PEIICHUs pealbHbIX 3a/ad IPUKIIATHOTO
XapakrTepa;

CBOOOJIHO OTIEpUPOBATH MOHATUSAMU: MOCIEI0BATEILHOCTD, CIOCOOBI 3aaHUs
NOCJIEJOBATENbHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXJCHHUA MaTeMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HENIPEPbIBHBIE (YHKIIMU, TOUKH pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka PyHKIUY;

cBOOOZHO OMEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbiBHAsS Ha OTPE3KeE,
NPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH 715 peLIeHUs 3a/1a4;



CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBasi W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUH;

BBIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMIIO3HUITUU
IBYX (DyHKITHH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
penieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  OMEpUPOBaTh TOHATHUSAMHU: MHOXECTBO, OIEpallid  HaJ
MHO>XECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapart JJisi ONMUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH IOHATHUSIMH: OIPEICICHHE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTeMAaTHIECKOT0 00BEKTa, JOKa3aTeILCTBO, PABHOCHIHHBIC
ypaBHEHUS U HEPABCHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IpEeIMETHBIE PE3yJIbTAThl M0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHaIu3ay:

Yucsia v BbIYUCTICHHS:

CBOOOJTHO ONIEPUPOBATH MOHIATHIMU: HATYPAIBHOE U 11€JI0€ YHCIIO, MHOKECTBA
HATYpaJbHBIX U LIEJbIX YHCEeIl, UCTIOIb30BaTh MPU3HAKU JIETUMOCTH LIEIbIX YHUCEI,
HOJ/I m HOK HaTypanbHBIX 4YHCEN IS PEIICHHs 3aaad, NPUMCHSITh aJlfOPUTM
EBxinpa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJYJII0, 3aliChIBATh
HATypaJbHBIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CYUCIICHHUSI;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YHCa B anreOpanmdeckor u
TPUTOHOMETPHUUECKOU (hOpMeE, BBHITIOTHATH apu(PMETHUECCKUE ONEpariii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHAMU: HppaAlMOHAIbHbIC, MOKAa3aTelIbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOIUTh WX PEIICHUS C  TOMOIIBIO
PaBHOCWIIHHBIX TIEPEXOJIOB;

OCYIIECTBJISATh OTOOpP KOpPHEH TpH PEIIEeHUH TPUTOHOMETPHUYECKOTO
ypaBHEHMUS;

CBOOOJITHO ONEPUPOBATh IOHATHEM TPUTOHOMETPUYCCKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI  JJIi  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUECKIX HEPABECHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJILHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS



CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTENbHBIX U
jorapu(MUUYECKUX YPABHEHUN U HEPABEHCTB;

pemarb panuoHaJIbHbIE, UppalroHaIbHbIE, NOKa3aTellbHbIE,
Jorapu(pMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepaKalle MOIYyJIM U apaMeTphl;

OPUMEHATh TpaduueCcKUe METOIbI JUIsl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1ay C MapaMeTpaMu;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOpbl, COCTABISTH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJOBHUIO 3a/1ayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM ammaparta anreOpshl,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT.

DOYyHKIUU U TPaPUKH:

CTPOUTh TpaUKU KOMMIO3UUMU (PYHKUUNA C MOMOIUBIO 3JIEMEHTApHOrO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (DYHKIIHIA;

CTPOUTH T'€OMEeTpUYECKUE 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPIMHATHON
IUIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
byHKINH;

OPUMEHATh (QYHKIUM JJI1 MOJCIHUPOBAHMUS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCcKOro aHaJIn3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JUUIS UCCIEAOBAaHUS (PYHKIMU HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMY HEPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO JUJISi HAXOXKJICHUS HAWIY4IIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJE COLUATBHO-IKOHOMUYECKHUX, 3a/1a4ax, JUIisl ONpeieeHus
CKOPOCTHU U YCKOPEHHMsI POIIECcca, 3aaHHOTO (OpMYIION UiTu TpaduKoMm;

CBOOOZIHO ONEpUpOBATh TOHATUSMU: IEpBOOOpa3Has, ONpeAcIEHHbIN
UHTErpall, HAXOJAUTh NEepBOOOpa3HbIE AJIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HAXOJUTh TUIOMAAH MNIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO HHTETPAJIa;

UMETh MPEACTaBICHUE O MATEMAaTUYECKOM MOJCIMPOBAHUM Ha IpUMEpE
cocrtaBiieHUs AU pepeHnanbHbIX YpaBHEHUH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COIMAIbHO-d)KOHOMHYECKOTO U
(u3HUecKoro xapakrepa, CpeJICTBaMU MaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne

n/n

HaumenoBaHue pa3jie/ioB 1
TeM MPOrpaMMBbl

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcebl

MHO0XeCTBO TeHCTBUTEILHEIX
yucesl. MHOrOWIEHBI.
PannonaneHble ypaBHEHHA U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUI

24

@yHKIMU U TpapUKH.
CrenenHast GyHKIMS C LEIbIM
oKa3aTeaeM

12

Apudmernueckuit KOpeHb n-
oii crenenu. MppanuonaibHsie
ypaBHEHUS

15

[TokazarenpHast QyHKUIMSL.
[TokazaTenbHble ypaBHEHUS

10

Jlorapudgmuueckas QyHKIUS.
Jlorapudmuyeckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPA)XCHUS U YPABHEHUS

22

[MocnenoBarenbHOCTH U
HPOrpecCUr

10

HenpepoiBHble pyHKIIUY.
[IpounsBoaHas

20

[ToBTOpeHnue, 060061IeHNE,
cHUCTEMaTH3alMs 3HAHUI




OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

136

10




11 KITACC

Koan4yecTBO 4acoB

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U Koutpobnsie | TIpakTHueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoThI pasoThI oOpa3oBaTe/ibHbIE
pecypcsbl
| UccnenoBanue q)yHKqul c 2 1
HOMOIIbIO IPOU3BOAHOMN
2 [TepBooOpasHas u HHTETpaI 12 1
I'paduku
TPUTOHOMETPUUYECKUX
3 GbyHKITUH. 14 1
Tpuronomerpuueckue
HEpaBeHCTBA
HppanmonanesHsie,
4 II0Ka3aTeIbHbIE U 24 1
JorapupmMuyecKue
HEpAaBEHCTBA
5 KommnekcHeie uncia 10 1
6 Harypaibnsle u niensie yucna 10 1
Cuctembl parmoHaIbHBIX,
7 HppalMOHATBHBIX 12 !
MOKa3aTeIbHbIX U
aorapu(pMUUECKUX ypaBHEHH
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpEHwME, O606HICHI:IC, 16 )
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0

[10 ITIPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckmne
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

MHO)€eCTBO, Onepaluy Hajl
MHO’KECTBAMU U UX CBOMCTBA

Huarpammsl Diinepa-BenHa

[IpumeHeHne TeopeTuKo-
MHO>KE€CTBEHHOT0 arapara Jist
pelieHus 3aa4y

Panmonanbaeie yucia.
OOBIKHOBEHHEBIE U AECATHYHBIE
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
NepPUOIUYECKHE 1podu

ParmonansHbIE YHca.
OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOH, MPOLIEHTHI, OECKOHEYHBIE
nepuoAnYecKue Ipoou

[Ipumenenue npobeii u
NPOLEHTOB sl peLICHUs
NPUKIAIHbIX 3a1a4

[Ipumenenue apobeit u
MPOLIEHTOB IS PEIICHHS
NPUKITAIHBIX 321249

JlelicTBUTENbHBIC YHCIIA.
Pammonansueie u
HMPPALMOHAIIBHBIE YHCIIA




ApudmeTrrueckue onepanum ¢
)ICfICTBI/IT@J'IBHLIMPI qucjiaMu

10

Moaynb AENCTBUTENBHOTO YUCIIA
M €T0 CBOMCTBA

11

[TpubmmxEéHHBIC BEIYUCIICHUS,
MpaBUjia OKPYTJICHUS, IPUKUIKA
Y OIICHKA pe3ysbTaTa
BBIUMCIICHHI

12

OCHOBHBIE METO/IbI PEILICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YPaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METOIbI PEILICHUS
LEJBIX U APOOHO-PALIMOHATIBHBIX
ypaBHEHUN U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
IEJBIX U APOOHO-PAITMOHATTEHBIX
YpPaBHEHUH U HEPABEHCTB

15

MHorousneHs! OT 0IHOMI
nepeMeHHoi. Jlenenue
MHOT'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHoT04JIeHEI C OeJabIMU
koa¢ppunuentamu. Teopema
Buera

17

Peienne cucreM JIMHENHBIX
ypaBHEHUU

18

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

19

Marpuia cucTeMsl JMHEUHBIX
ypaBHeHuH. Onpenenurenb




MAaTPHUIII 2X2, €ero
r€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpULbL 2%2,
€ro reOMETPUYECKUN CMBICII U
CBOMCTBA; BEIYHUCIICHHUE €T0
3HAYCHMUS

21

[TpumeHeHue onpeaenuTeNs s
PELICHUs CUCTEMBI TUHEHHBIX
ypaBHEHUH

22

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

23

Pemenue npukinanHbIX 3a1a4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

24

KonTponbHas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIU, CIOCOOBI 3aJaHUS
¢ysnkuuu. BzaumHo o6patHbie
¢ynkuun. Komnosunus ¢pyHkuui

26

I'paduk pyHkuuu.
DnemMeHTapHbIe IPeoOpa3OBaHus
rpa¢ukoB QyHKITHI

27

OO6nacTp ornpeeneHus u
MHO’KECTBO 3HAYCHUHN (PYHKIIHH.
Hynu @ynkuun. [pomexyTku




3HaK IMOCTOAHCTBA

28

UETHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pyHKIUU.
[IpoMexyTKM MOHOTOHHOCTH
byHKIIUN

29

MakcHuMyMBbI 1 MUHUMYMBI
¢byukaun. Hanbonbiiee u
HaMMEHbIIIee 3HaYCHNE (PYHKIIUU
Ha MMPOMEXKYTKE

30

JIuneitnas, KBaJpaTU4YHAs U
OpoOHO-TMHEeHHast QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHHUE TPaPUKOB ITHX
byHKIMII

32

DeMEeHTapHOE UCCIIeIOBAaHUE U
HOCTPOCHHE TPAPHUKOB ITUX
byHKIUI

33

CreneHsb C LEJIBIM ITI0Ka3aTeIEM.
bunom Herorona

34

CreneHsn C EIBIM TT0Ka3aTEIEM.
bunom HeroTona

35

CrenenHas GyHKIHS C
HATypaJIbHbIM U LIEJIBIM
nokasareiieM. E€ cBoiicTBa U

rpaduk

36

KonTponsHas pabora:
"CrenenHnas ¢pyHkuus. Eé
cBoiicTBa u rpaduk"

37

Apudmernueckuii KOpeHb
HaTypaJbHOM CTENIEHHU U €T0




CBOMCTBA

38

ApudmeTnieckuii KOpeHb
HATYypaJbHOU CTEIIEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHus YHCIOBBIX
BBIPAXXEHUH, COAEPIKAIINX
CTCIICHH U KOPHHU

40

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUH, COIEPKALLINX
CTEIICHU U KOPHU

41

[IpeobpazoBaHus YHCITOBBIX
BBIPAXEHUM, COJIEPHKAIUX
CTENEeHU U KOPHU

42

HppanuoHaibHble ypaBHEHMUS.
OcCHOBHBIE METO/bI PELLIEHUS
UPPALMOHAIILHBIX YPABHEHUN

43

WppaunonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PEIICHUS
UppaAMOHATILHBIX YPaBHEHHM

44

HppanuoHanbHble ypaBHEHMUS.
OcCHOBHBIE METOIbI PELLIEHUS
HAPPALMOHAIIBHBIX YPAaBHEHHUU

45

PaBHOCUIIBHBIE IEPEXOBI B
pELIEHUN UpPaLMOHATIbHBIX
ypaBHEHUN

46

PasHOCHIBHEBIE Nepexoanl B
peueHnn upparuoHaIbHbIX
ypaBHEHUH

47

PaBHOCUIBbHEIE Nepexoanl B
PCIICHUH UPPALUOHAJIBHBIX




ypaBHEHUH

48

PaBHOCHIIBHBIE IIEPEXO/BI B
pELICHUH UppaLMOHAIbHBIX
yYpaBHEHUN

49

CaoiicTBa U rpaguK KOpHsI n-oi
CTEeNeHM KaK (QYHKIMH 0OpaTHOM
CTEINIEHU C HaTypaJbHbIM
1oKa3aTeseM

50

CoiicTBa u rpaduk KOpHs n-oif
CTETIeHH KaK (PYHKLIUU 0OpaTHOH
CTETICHU C HATYyPaJIbHBIM
HOKa3aTeIeM

51

KontponbHas padota: "CsoiicTBa
U rpaduK KOpHS N-Oi CTETECHHU.
HppaunonanbHbie ypaBHEHUS"

52

Crenenb ¢ palliOHATBHBIM
IOKa3aTejIeM U €€ CBOMCTBA

53

CrteneHb ¢ paliMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

54

Crenens ¢ palliOHATBHBIM
IIOKa3aTejIeEM U €€ CBOMCTBA

55

[TokazarenpHas GpyHKIMS, €€
CBOIicTBa U rpaduk

56

Ucnonws3zoBanue rpadpuka
(GYHKIMA 17151 pelIeHust
ypaBHEHUH

57

Hcnonb3oBanue rpaduka
(GYHKIMHU AJ15 pelIeHus
ypaBHEHUU

58

[TokazaTenbHble ypaBHEHHS.




OCHOBHBIE METOIbI PELLICHUS
ITOKA3aTENIbHBIX YPABHEHUI

IlokazarenpHBIC YpaBHCHUA.

59 OCHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHbIX ypaBHEHUN
[TokazaTenbHble ypaBHEHHS.

60 OCHOBHBIE METObI PELICHUS
MOKa3aTeIbHbIX YPaBHEHUN
KonTponsHas padora:

61 "Tloka3zarenbHas QyHKIHA.
[TokazarenbHble ypaBHEHUS"

2 Jlorapudm yucna. CBoiicTBa
norapupma

63 Jlorapudm uncna. CBoiicTBa
norapudma

64 Jlorapudm yucna. CBoiicTBa
norapupma

65 JlecaTHYHbIE U HATypaJIbHbIC
J0rapuQmbl

66 JlecaTu4HbIE U HATypaJbHbIE
JorapupMbl

67 [Ipeobpa3oBanue BbIpakeHU,
CoJIep KAIX JIOTapU(MBI

68 [IpeobpazoBaHue BbIpAKESHUMH,
coJiepKaIUX JIOrapU (MBI

69 [Ipeobpa3oBanue BbIpakeHU,
CoJIep KaIHX JIOTapu(MBI

70 Jlorapudpmuueckas hpyHKIms, €€
CBOMCTBA U rpaduK

71 Jlorapudmuueckas GpyHKIms, e




CBOIcTBa U rpaduk

72

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelieHust
yYpaBHEHUN

73

Hcnonws3zoBanue rpaduka
GyHKIUU 1715 petieHust
ypaBHEHUH

74

Jlorapugmuueckue ypaBHEHHs.
OCHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX YpaBHEHUI

75

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX YpaBHEHHIA

76

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
JOrapuPMHUUECKUX YPaBHEHUI

77

PaBHOCUIIBHBIE IEPEXOIbI B
pelIeHn JorapuGMUIECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTEPEXOIBI B
pelIeHNH JorapuPpMHUIECKUX
ypaBHEHUH

79

KonrponbHas pabora:
"Jlorapudmuyeckas GyHKIUS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMEHTa

81

CI/IHyc, KOCHUHYC, TAHI'CHC 1
KOTAHI'CHC YHUCJIOBOI'O aprymMmeHTa

82

ApKcuHYC, apKKOCHUHYC U




ApPKTaHI€HC YK CIIOBOTO
aprymMeHra

&3

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUI
YHCJIOBOI'O apryMeHTa

&5

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJEIICHUE
TPUTOHOMETPUYECKHUX (PYHKIUH
YHUCJIOBOT'O apryMeEHTa

86

OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmytbr

87

OCHOBHBIC TPUTOHOMETPUYCCKUEC
(hopmyIbI

88

OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmytbr

89

OCHOBHBIC TPUTOHOMETPUYECKHUE
(hopmysl

90

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUU

91

[Ipeobpa3oBanue
TPUTOHOMETPHYECKUX
BBIPKECHUIN

92

[Ipeo6pazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUM




93

[Ipeo6pa3zoBanue
TPUTOHOMETPUIECKUX
BBIPAXKECHUI

94

Peurenne TpUroHOMETPUYECKUX
ypaBHEHUU

95

Pemrenne TpuroHoMeTpu4ECKUX
ypaBHEHUH

96

PeureHne TpUroHOMETPUYECKUX
ypaBHEHUN

97

Pemrenne TpuroHoMeTpu4eCKux
ypaBHEHUH

98

PeureHne TpUroHOMETPUYECKUX
ypaBHEHUU

99

Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

100

PeureHne TpUroHOMETPUYECKUX
ypaBHEHU U

101

Kontponbnas padora:
"TpuroHomeTpuyecKue
BBIPAXECHUS U
TPUTOHOMETPUUYECKUE
ypaBHEHUS"

102

IlocnenoBaTeILHOCTH, CIIOCOOBI
3aJIaHUs [I0CJICHOBATEIILHOCTEH.
MeTtoa MaTeMaTHICCKOM
WHIYKIAHA

103

MOHOTOHHBIE U OT'pPaHUYCHHBIC
IIOCJIICAOBATCIIbHOCTH. I/ICTOpI/IH
aHaln3a OCCKOHEYHO MalIbIX

104

Apudmernueckast mporpeccus




105

['eomeTrpuueckas nmporpeccust

106

beckoneuHo yObIBaromas
reoMeTpHuuecKas porpeccus

107

CymMma OeckoHeYHO yObIBaroliei
Te€OMETPUYECKOH MPOTPECCHr

108

JIMHEWHBIN 1
AKCIIOHEHLIMAIBHBIN pocT. Yucmuo
e. dopmyiia CI0KHBIX
MPOLIEHTOB

109

JlunelnnbIi u
AKCIOHEHIMANIbHBIN pocT. Yucio
e. Popmyia CIOKHBIX
IPOLIEHTOB

110

Hcnons3oBanue nporpeccun 1uist
peleHus peayIbHbIX 3a1a4
IIPUKJIAAHOTO Xapakrepa

111

Kontponbnas pabora:
"TTocnenoBaTeILHOCTH U
nporpeccuu’

112

HenpeprsiBHble QYHKINU 1 UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpaduxoB pyHKIUN

114

CoiicTBa (yHKIMI
HETIPEPHIBHBIX Ha OTPE3Ke

115

CaoiicTBa GyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116

Meto1 HHTEPBANIOB JJISI PEILICHUS
HEPABEHCTB

117

MeTton HHTCPBAJIOB JJIA PCHICHHA




HEPABEHCTB

Merton HWHTCPBAJIOB JISI pCHICHUSA

118
HEPABEHCTB
[IpumMeHeHne cBOWCTB

119 HENpPEepBIBHBIX PYHKIMH 1Is
penieHus 3a1a4y
[IpuMeHeHue CBOWCTB

120 HEeNPEepbIBHBIX QYHKIMHA 1151
pelieHus 3a1a4y

121 [lepBas u BTOpast Npon3BOAHbBIE
byHKIUN

122 Onpenenenue, reOMf:TqueCKHﬁ
CMBICJI IPOU3BOIHOMN

123 Onpenenenne, (1)1/I3I/IUIIeCKm71
CMBICTT IPOU3BOIHOM

104 YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

125 YpaBHEeHHE KacaTeabHOU K
rpaduky GyHKIUU

126 [Ipon3BoiHBIE 2IEMEHTAPHBIX
byHKIII

127 [Ipou3BoIHBIE AIEMEHTAPHBIX
byHKIII
[IponsBoaHas CymMMBlI,

128 MPOU3BEJCHHUS], YACTHOTO U
KOMITO3UIIUH (PYHKIIHIA
[IpousBoHast CyMMBI,

129 MPOU3BEECHHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

130 [Ipon3BoHas CyMMBI,




MIPOU3BEICHNUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIIMH

Konrponbnas pabora:

131 "IIpousBogHas" ! !
[ToBTOpeHue, o600mEHNE,
132 cHCTeMaTH3aIis 3HaHUH: 1
"VpaBHenus"
[ToBTOpeHnue, 06001IeHNE,
133 CHCTEMAaTH3alMs 3HaHUI: 1
"OyHkuun"
134 Hroroas koHTpobHAs paboTa 1 1
135 HroroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpEHwME, O606HIGHI:IC, |
CHUCTEMAaTH3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbl

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTesibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHnne MpoOU3BOTHON K
UCCIIEIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
HcceI0BaHuI0 (PYHKIUHN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Iprumenenre npou3BOIHOM K
HCCleIoBaHuI0 GYHKIINI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
Hccae0BaHuIo0 (PYHKITUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

Haxoxnenue HanOoOJIBIIETO U
HaMMEHBIIIETO 3HAYEHUS
HENPEPBHIBHON (YHKIIUH HA
OTpe3Ke

Haxoxnenne HanOoIbIIETO U
HANMEHBIIIETO 3HAYCHUS




HenpepbIBHON (QYHKIUU Ha
OTpe3Ke

Haxoxxnenue HanOobIero u
HaUMEHBIIETO 3HAYCHHUS
HEeNpepbIBHON (YHKLINU HA
OTpe3Ke

10

Haxosxaenre HanOOoJIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENPEPBHIBHON (YHKITUH HA
OTpe3Ke

11

Haxosxnenue HauOOJIbIIIEro U
HauMEHBIIIETO 3HAUCHUS
HENPEePBIBHON (QYHKITUH HA
OTpe3Ke

12

Haxoxxnenne HanOombIero u
HAMMEHBIIEr0 3HAaYEeHUS
HeNpepbIBHON (yHKIIUHN Ha
OTpE3Ke

13

[IpuMeHeHne npon3BOIHOM
JUISL HAXOXKACHUS HaWTyYIlIero
pelIeHUs B IPUKIAIHBIX
3agaydax

14

[Ipumenenue mpon3BogHON
JUISL HAXOXKACHHS HaWTy4IlIero
peLIeHNs B IPUKIAIHBIX
3aa4ax

15

[IpumeneHne nporu3BOIHON
JUISL OTIPEJICNICHUS CKOPOCTH U
YCKOpEeHHUs mpoliecca,
3alaHHOTO (POpPMYIION MK
rpagukomM




16

[IpuMeHeHne MpoOn3BOHOM
IUTSL OTIPEIEIICHUS] CKOPOCTH U
YCKOpEHUs Impolecca,
3aIaHHOTO (POPMYIION WITH
rpagukomM

17

Komnozunus ¢pyHkuuit

18

Kommnozumus pyHkimit

19

Komnozunus GpyHkuuit

20

I'eomeTrpuueckue oOpassl
ypaBHEHUN HAa KOOPJIMHATHOMN
IIJIOCKOCTH

21

I'eomerpuueckue 0O6pa3bl
YPaBHEHUI HA KOOPIAUHATHOU
IJIOCKOCTH

22

KontponbHas paboTa:
"UccnenoBanue GyHKINH ¢
MOMONIBIO TPOU3BOTHOM"

23

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[TepBooOpa3HbIe
AJIEMEHTAPHBIX (OYHKITHIA.
[IpaBuna HaXOXKICHUS
IEpPBOOOPA3HBIX

25

[TepBooOpa3HbIe
AJIEMEHTAPHBIX (YHKITHA.
[IpaBuna HaxoXIeHUS
epBOOOPaA3HBIX

26

Hurerpain. I'eomerpuyeckuii
CMBICJI HHTErpajia

27

Brrunciienue onpeaenéHHOro




WHTEerpasa 1o ¢popmyse
Hrrotona-JleiiGuuna

28

Brruncnenue onpenenéHHOro
WHTETpana mno gopmyne
Herorona-Jlelibauna

29

[IpumeHneHnne nHTETpasa 11
HaxXxO0XIAEeHUA IUIOIAIEN
TJIOCKUX (PUTYp

30

[IpumeHeHne nHTETpaNa JIst
HaX0XIeHU 00BEMOB
TEOMETPHUYECKUX TETl

31

[Tpumepsl pemenmit
mudepeHITaIbHBIX
ypaBHEHUH

32

[Ipumepsl perieHui
Qg depeHraIbHbIX
ypaBHEHU U

33

MaremaTtuueckoe
MO/JICJIUPOBAHHUE PEATIbHBIX
HPOLIECCOB C IOMOIIBIO
nuddepeHInaTbHbIX
ypaBHEHUU

34

KonTponbHas pabora:
"IlepBoobOpa3Has u unrerpan”

35

Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOMCTBA U
rpaduku




37

Tpuronomerpuueckue
(GyHKIIMH, UX CBOMCTBA U
rpadguku

38

Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuieckue
(byHKIHH, UX CBOMCTBA U
rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKpPYXHOCTHU

41

OT60p KOpHEH
TPUTOHOMETPHYECKUX
YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYKHOCTH

42

OT160p KOpHEN
TPUTOHOMETPHUIECKUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH

43

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

44

Pemenne
TPUTOHOMETPUIECKUX




HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUECKUX
HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

Kontponbnas pabora:
"I'padukn
TPUTOHOMETPUUYECKUX
hyHKIMA.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OcHOBHBIC MCTOABI pCHICHUSA
IMMOKa3aTCJIbHbIX HCPABCHCTB

50

OCHOBHBIE MCTOJbI PCHICHHA
IMOKa3aTCJIbHbIX HCPABCHCTB

51

OcHOBHBIC MCTOABI pCHICHUSA
IOKa3aTCJIbHBIX HCPABCHCTB

52

OCHOBHBIE MCTOJbI PCHICHHA
IMOKAa34aTCJIbHbIX HEPABCHCTB

53

OcHOBHBIE MCTOABI pCHICHUSA
JgorapupMUUECKUx
HEPABEHCTB

54

OCHOBHBIE METO/IbI PEILICHHS
JOrapupMUIECKUX
HEPABEHCTB




55

OcHOBHBIE MCTOABI pCHICHUSA
JgorapupMuIEcKux
HEPaBEHCTB

56

OCHOBHBIE METO/IbI pEeIICHHS
JOrapuPpMHUIECKUX
HEPaBEHCTB

57

OcCHOBHBIE METOIbI PELLICHUS
HppalMOHAILHBIX HEPABEHCTB

58

OcHOBHBIC MCTOAbI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

59

OCHOBHBIE METOIbI PELLIECHUS
HppalMOHAILHBIX HEPABEHCTB

60

OcHOBHBIC MCTOAbI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

61

I'paduueckne meToap!
pelIeHUs UPPalMOHATBHBIX
ypaBHEHUH

62

I'paduueckue MeTobl
pEIICHUS UPPAITMOHATBEHBIX
ypaBHEHU U

63

I'paduueckue meTob
pelIeHus ToKa3aTeNbHbIX
ypaBHEHUH

64

I'padmueckue MeTobI
pEIICHUS TTOKa3aTeIbHBIX
HEPABCHCTB

65

I'paduueckue MeTob!
peLIeHNs JT0rapuPpMUIECKIX
ypaBHEHUU

66

I'paduueckue meToan!




pelieHus JorapupMUIecKux
HEPaBEHCTB

67

I'paduueckue meTobl
pernieHus JorapupMuUIecKux
HEPaBEHCTB

68

I'paduueckne meToan!
pelIeHUs [TOKa3aTeIbHbIX U
jorapu(pMUUECKUX ypaBHEHHM

69

I'paduyeckue meTobl
pElICHUS TTOKA3aTeIbHBIX U
norapu(pMHUECKUX YpaBHEHHHA

70

I'paduueckne meToap!
peIIeHHsI TOKa3aTeIbHBIX U
JOTapUPMHYECKUX
HEPaBEHCTB

71

I'padmueckue MeTobI
pelIeH s MOKa3aTeNbHBIX U
JaorapupMUUECKUX
HEPaBEHCTB

72

KonrtpomnbHas pabora:
"HppanuoHaibpHbIe,
II0Ka3aTeIbHbIE U
JorapupmMuyecKue
HepaBeHCTBa"

73

KowmirexkcHble uncia.
Anrebpanueckas u
TPUTOHOMETPHUYECKast (HOPMBI
3aIMCH KOMIUIEKCHOTO YHCIIa

74

KoMmmnekcusle uncia.
Anrebpanueckas u




TpUTrOHOMETpHUUYecKas (HOpMbl
3aIMCH KOMIUIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢

75 KOMILIEKCHBIMH YHCTIaMU
76 ApudmeTrueckue onepanum ¢
KOMIUIEKCHBIMH YHCTIaMU
N3006pakeHne KOMIIEKCHBIX
77 4ycel Ha KOOpAUHATHOU
IJIOCKOCTH
N3o0pakeHne KOMIIIIEKCHBIX
78 YHCeJl Ha KOOPJMHATHOMN
TJI0CKOCTH
®opmyna Myaspa. Kopau n-
79 Ol cTeneHn 13 KOMILJIEKCHOTO
qucia
®opmyna Myaspa. Kopau n-
80 Ol CTeNEeHN U3 KOMILJIEKCHOTO
qucna
[IpuMeHeHre KOMIUIEKCHBIX
21 YHCeN JAJIsl PeLeHUs
(bu3HUecKuX u
reOMETPUUECKUX 3a7a4
20 KonTponsHas padora:
"KommiekcHble uncna"
83 HatypanbHble 1 enble yucna
84 Harypanbhbie u 11e51ble yncina
35 [IpumeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YHCE
R6 [IpumeHeHne mpuU3HAKOB

JCIIMMOCTH LECIBIX YUCCII




87

[IpuMeHeHne pu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEI:

HOJI u HOK

88

[IpumeneHne nmpu3HaKoB
JEJIMMOCTH LIEJIBIX YHCEI:

HOJT u HOK

89

[IpumeneHne npru3HaKOB
JEIMMOCTH LIEJIbIX YHCE:
OCTaTKH [0 MOJYJIIO

90

[IpuMeHeHne pU3HAKOB
JEITMMOCTH LIEJIBIX YUCE:
OCTATKH 110 MOJIYJIO

91

[IpuMeHeHne nMpu3HAKOB
JIEJIMMOCTH LEIbIX YHCE:
anroput™ EBkiuaa nis
pEIICHUS 3a71a4 B IEJIBIX
qpciax

92

KonTponbHas pabora:
"Teopus Henbix yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUN. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema ¥ COBOKYTHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI 1 CUCTEMBI-
CJIEICTBUS

95

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
paLOHAIBHBIX YPaBHEHUN




96

OCHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VPPalMOHAJILHBIX YPaBHEHUN

97

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
II0Ka3aTeNIbHBIX YPAaBHEHUN

98

OcCHOBHBIE METOIbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
MOKa3aTeNbHBIX YPaBHEHUN

99

OCHOBHBIE METO/IbI PEILICHHS
CUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX YPaBHEHUI

100

OcCHOBHbBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX YpaBHEHHH

101

[IpumeHeHue cucrem Kk
PELICHNI0 MaTEMaTUYECKIX
3aJa4 ¥ 3a/1a4 U3 Pa3IngHbIX
oOjacTell HayKu U pealibHOI
KU3HU, UHTEPIpETaLus
MOJIyYE€HHBIX PE3YyJIbTaTOB

102

[Ipumenenue cucrem K
PEILIEHUIO MaTeMaTUYECKHX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U peanbHOM
KHU3HHU, UHTEPIpETALUs
MOJTyYSHHBIX PE3yJIbTaTOB

103

[IpumeHeHrne HEPaBEHCTB K
PELICHHUI0 MaTeMaTH4YEeCKIX
3a/1a4 U 3a/1a4 U3 pa3IuIHbIX
obnacTeil HAyKH U peaIbHOU




JKWU3HM, HHTEpIIpETALUs
ITOJIyYEHHBIX PE3YJIBTATOB

104

Konrponbnas pabora:
"CucreMsl palliOHaJIbHBIX,
UppaloOHaIbHBIX
MOKa3aTeIbHBIX U
JOrapuPpMHIECKUX
ypaBHEeHUI"

105

PanmonanbHble ypaBHEHUS C
napaMeTpamu

106

PanuonanbHble HEpaBEeHCTBA C
rnapaMeTpamu

107

PanmonanbHble cUCTEMBI C
napaMeTpamu

108

WppannonanbHble ypaBHEHNUS,
HEPaBEHCTBA C ITapaMeTpamMu

109

WppanmonanbHble CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMHu

111

[TokazarenabHbIE CUCTEMBI C
napaMeTpamu

112

Jlorapudmuueckue
ypaBHEHUsI, HEPABEHCTBA C
napaMeTpamMu

113

Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114

Tpuronomerpuueckue
YPaBHEHUS ¢ ITapaMeTpamMu

115

Tpuronomerpuyeckue




HEpaBEeHCTBa C MapamMeTpaMu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJeIei
peaIbHBIX CUTYyAIUH C
MOMOIIBIO YPABHEHHI C
rnapameTpamu

118

[TocTtpoenue u uccineaoBaHue
MaTeMaTUYECKUX MOJENIEH
peabHBIX CUTYaLUH C
IIOMOILBIO CUCTEM YPAaBHEHUHN
C IapamMeTpaMu

119

IToctpoenue u uccnenoBanue
MaTeMaTHYeCKUX MoJiesIel
peabHbIX CUTYALHH ¢
IIOMOIIBIO CHCTEM YPaBHEHUH
C rmapaMeTpaMu

120

Kontponbnas padota: "3agaun
¢ mapameTrpamu"

121

IToBTOpenue, o6o0IIeHNE,
CHCTeMaTH3alus 3HAHUI:
"VpaBHenus"

122

[ToBTOpenue, o6o0IEeHNE,
CUCTEeMAaTH3aIHsI 3HAHWM:
"VpaBHeHns"

123

[ToBTOpenue, 060061IEHNE,
cUCTeMaTH3aIMsI 3HaHUM:
"VpaBHeHust. CucteMbl
ypaBHEeHUI"




124

[ToBTOpenue, o6o0mEeHNE,
cUCTeMaTH3aIusI 3HAHWH:
"Hepasencrna"

125

[ToBTOpenue, 060061IeHNE,
cuCTeMaTH3aIMsI 3HaHUM:
"HepaBeHnctBa"

126

[ToBTOpeHue, o600IIEeHNE,
cHCTeMaTH3aIis 3HaHUH:
"Hepasenctna"

127

[ToBTOpeHnue, 06001IeHNE,
cHCTeMaTH3allus 3HaHUMU:
"ITpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpEeHUE, 0000IIEHNE,
cHUCTeMaTH3alys 3HAHMI:
"[IpousBoaHas u €€
npumMeHeHue"

129

[ToBTOpenue, o6o0IIEHKE,
CHCTEeMAaTH3aIis 3HAaHUMN:
"IIpousBoHas u eé
npuMeHeHue"

130

[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3alus 3HaHHHA:
"WHTerpan u ero
npuMeHeHue"

131

[ToBTOpeHue, o6o0IIEeHNE,
cUCTEeMAaTH3aIysI 3HAHUH:
"®yHkuun"

132

[ToBTOpeHnue, 06001IeHNE,
cUcTeMaTu3alus 3HaHUH:




"®yHkuun"

[ToBTOpeHnue, 060061IeHNE,

133 cucTeMaTu3alus 3HaHuM: 1
"OyHkuun"

134 HtoroBast KOHTpOJIbHASA 1 1
paborta

135 Hrtorosast KOHTpOJIbHAS 1 1
pabota

136 [ToBTOpenue, o6o0mEeH e, |
cUCcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITPOT'PAMME




YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



