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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Anredbpa W Hayajda MaTeMaTHYECKOr0 aHAIIA3a» SIBISIETCS OJTHUM W3
HanOoJjiee 3HAYUMBIX B MPOrpaMMe CpeaHero oOliero o0pa3oBaHMs, MOCKOJbKY, C OAHOMI
CTOpPOHBI, OH 00eCIeuYnBaeT MHCTPYMEHTAIBHYIO 0a3y I M3yYCHHsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C APYroil CTOPOHBI, POPMHUPYET JTOTUUECKOE U a0CTPAKTHOE MBIILICHUE
oOyyJaromuxcsi Ha ypoBHE, HEOOXOAUMOM JJisl OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHUSI,
WUCTOPUU, CJIIOBECHOCTH W JPYruxX JUCIHMIUIMH. B pamkax maHHOro y4eOHOTro Kypca
oOydJaromuecss OBJIAJIEBAIOT YHUBEPCATbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas
bopMyIHpyeT CBOM JOCTHUKEHUSI B MaTEMaTHUeCKOn (hopme.

VYueOHbIil Kypc aireOpbl 1 Ha4Yall MATEMaTUYECKOTO aHan3a 3aKja/IbIBA€T OCHOBY IS
YCTENIHOTO OBJAJCHUSI 3aKOHAMU (DU3WUKH, XUMUU, OWOJIOTHH, TIOHHMMAaHHS OCHOBHBIX
TEHJICHITUN Pa3BUTHUSI IKOHOMHUKHU M OOIIECTBEHHOM KU3HH, TTO3BOJISIET OPUCHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOJIB30BATh UX JISI
JTanbHEWIero o0pa3oBaHWS M B IIOBCEJIHEBHOM JKM3HM. B TO ’ke BpeMsl OBJIaJICHHE
a0CTpaKTHBIMU M JIOTMYECKH CTPOTMMH KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYEeCKOTO
aHalM3a pa3BUBACT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
NOKa3bIBaTh YTBEPKIAEHUA C T[OMOLIBIO MWHAYKIMM M PacCyXkJaTh JEIyKTHBHO,
UCIIO0JIb30BaTh 0000IICHNE W KOHKPETU3AIMI0, abCTparupoBaHUe W aHAJIOTHIO, (POPMUPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIIICHUE.

B xone u3yuenusi yueOHOro Kypca «Anredpa U Havajga MaTeMaTHUYEeCKOTO aHaIu3a»
oOy4aromyecs: MoJy4yaloT HOBBIM OMBIT PEIICHHs MPUKIAIHBIX 33734, CaMOCTOSATEILHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEJIeH pealbHbIX CUTYallUi, MHTEPIIPETAIIMH TTOJYYEHHBIX
pENIeHH, 3HAKOMSTCA C TPUMEPAMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJIAIOIIUMHUCS MATEMATHUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIll Kypc 00JialaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIIMAIOM, KOTOPHIM
peanu3yercsl Kak yepe3 ydeOHbIN mMaTepuall, CiocOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHMS, TaK W uepe3 cneuuduky ydeOHOM JesTeNnbHOCTH, Tpelyromiei
NPOJOJIKUTENHHOM KOHIEHTpAIlMd BHUMAaHUS, CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJYyUYEHHBIN pe3yJIbTar.

B ocHoBe MeToanku 00yueHus anredpe U HavyallaM MaTeMaTHUYeCKOro aHaIn3a JICKHUT
JeSTeTbHOCTHBIN MTPUHIIUI O0yUEHHUS.

B crpykrype yuebHOro kypca «Airedpa ¥ Hayajia MaTEeMaTHYECKOTO aHaIu3a»
BBIZICJICHBI CIIEAYIOIINE COACPKATEIHbHO-METOANYECKUE JUHUU: «Uuciaa U BBIYUCICHUSY,
«Dyukiuu u rpadpukny, «YpaBHEHUs] U HepaBeHCTBa», «Hauama martemaTuyeckoro
aHanu3a», « MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOUUECKUE JTUHUU
M3YYaroTCsl Ha MPOTSHDKEHUH JIBYX JIET 00yYEHHUs Ha YPOBHE CpEIHEro 001Iero oopa3oBaHusl,
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€CTECTBEHHO JIOMOJIHSS JAPYr Jpyra W TIOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMH U
paznenamu. JlaHHBINA Y4eOHBIH KypC SBISIETCS MHTETPATUBHBIM, IMOCKOJIBKY OOBEIUHSAET B
cebe coaepKaHWe HECKOJIbKMX MaTeMaTHYEeCKUX JIMCUMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MATEMATHYECKUN aHAIIU3, TEOPUs] MHOXKECTB, MaTEMaTUYECKasl JIOTUKA U
apyrue. Ilo Mepe Toro kak oOydaroniuecs OBJaJeBalOT BcE Oosee MIMPOKUM
MaTeMaTHYECKUM arlapaTroM, y HUX MOCJIeIOBATEILHO (OPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIENb PEAbHOW CHUTyallud, NPUMEHATh 3HAHUS,
NOJMy4YeHHBIE TpPU H3YyYCHUH y4eOHOro Kypca, Ui PEIIEHUS CaMOCTOSATEIHHO
chopMyITUPOBaHHON MaTeMaTUIECKOW 3a/1auH, a 3aTeM HHTePIPETHPOBATh CBOM OTBET.

ConepxkarenpbHo-MeTOIMYECKass JMHUA «Ynciaa W BBIYMCIICHHS»  3aBEpIIacT
(dbopMupoBaHrE HABBIKOB MCIIOJIH30BAHUS EHCTBUTEIBHBIX YHCEJ, KOTOPOE OBLIO HAYaToO
Ha YpOBHE OCHOBHOTO o0miero oOpa3oBanms. Ha ypoBHe cpemHero obmiero o0pa3oBaHUS
0co0oe¢ BHHUMaHHE yjaensercs (OPMHUPOBAHHWIO HABBIKOB PAIMOHAIBHBIX BBIYUCIICHHM,
BKJTIOYAIOIINX B CeOSl MCIOJB30BAaHUE PA3IMUYHBIX (OPM 3alHCH YUCIIA, YMEHHUE JeNaTh
MIPUKUJIKY, BBITTOJHITH MPUOIMKEHHBIC BBIYMCIICHUS, OIICHUBATh YHMCIIOBBIC BBIPKCHUS,
paboTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMH. 3HAKOMBIC OOYYaIONUMCS MHOXECTBA
HaTypaJdbHBIX, TMEJBIX, pPANUOHATBHBIX W JCHCTBUTEIBHBIX YHUCEN JIOTOJHSIOTCS
MHO>XECTBOM KOMIUICKCHBIX YHCEI. B KaXIOM W3 3TUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My crienn(UYecKre 3aaun 1 ONepaIuu: eJICHUEe HAIEeN0, ONEPUPOBAHNE
OCTaTKaMH Ha MHOXXECTBE IIEJIBIX YHCEN, OCOOBbIE CBOWCTBA palMOHAIBHBIX U
WppAIMOHATBLHBIX YHUCEN, apu(METHYECKHE OIepaluu, a TaKKe W3BICYCHUE KOPHS
HAaTypaJdbHOW  CTEMEHW HAa  MHOXKECTBE  KOMIUIEKCHBIX  4ucel.  bmaromaps
MOCNIE0OBATEIPHOMY PACIIMPEHUIO Kpyra HCHOJIb3YEeMBIX 4YHCEI H 3HAKOMCTBY C
BO3MOXHOCTSIMM WX TIPUMEHEHHUS I PeIIeHUs pPa3IMdHbIX 3a1a4  (GOpMHUPYETCS
MIPEICTABICHUE O €IWHCTBE MATEMATHKH KaK HAyKH W €€ pOJM B IOCTPOCHHUHM MOJIEIeH
pealbHOTO MHPA, IMUPOKO UCTIONIB3YIOTCS 0000IIIEHIE U KOHKPETH3AIH .

Jluaus «YpaBHEHHSI 1 HEPABEHCTBAY PEANM3yeTCs Ha MPOTSIKEHUU BCEro OOyUCHMUS
Ha ypOBHE CpeaHero oluiero oOpa3oBaHMs, MOCKOJIBKY B KaxaoM paszaene [Iporpammbi
NPEeIyCMOTPEHO peIlIeHHEe COOTBETCTBYIOIIMX 3adad. B pesynbrare oOywaromuecs
OBJIAJICBAIOT PA3MUYHBIMA METOJAMH DPEIICHUS PalUOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUYECKHX YpPaBHEHWW, HEPABEHCTB U
CHUCTEM, a TaKkKe 3amad, coaepammx mapaMmeTphl. [lomydeHHBIE YMEHHS IIHPOKO
WCITOJIB3YIOTCSl TIPU HMCCIICIOBAaHUU (YHKIIUHA C TIOMOIIBI0 MPOW3BOIAHON, MPH PEUICHUU
NPUKIAAHBIX 3a7a4 W 3a]a4 HAa HAXOXJECHHWE HAWOONBIIUX W HAUMEHBIINX 3HAYCHUUN
¢bynakiuu. JlaHHas cojaepkaTenbHash JMHUAS BKIIOYAaeT B ceOs Takke (opmMupoBaHme
YMEHUH BBINOJNHATH Ppacu€Tel 1O QopMylaM, MpeoOpa3oBaHMs  PAIMOHAIBHBIX,
UPPAIMOHATLHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUN, COACPIKAIIIX
cTenieHu M Jorapudmpl. brarogaps u3ydeHuro aireOpandeckoro Marepuana MpOUCXOIUT
JaJbHEHIee pa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS OO0y4Yaromuxcs,
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(bOopMHPYIOTCS HABBIKM JEAYKTHUBHBIX PACCYKJEHUN, pabOThl C CUMBOJIbHBIMU (hOpMaMH,
MPEJICTABJICHNUS] 3aKOHOMEPHOCTENM M 3aBUCUMOCTEM B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraetT 3(G(EKTUBHbIE HWHCTPYMEHTHI I PEUICHUS TMPAKTHUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]1a4, HAIJIJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA
HAYKHU.

CopepxarenbHo-MeToauuecKas JUHUs «DyHKIMN U rpaduKm» TECHO MeperieTacTcs
C JpYyrMMH JIMHUSIMH Y4eOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT
NOCJIEIOBATENIbHOCT M3Yy4YEHUsT Marepuaiia. H3ydeHHWe CTEeNeHHOH, MOKa3aTelbHOM,
JorapuMUYECKOH W TPUTOHOMETPUYECKUX (PYHKIMI, HX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHUE (PYHKIIMM JUIsl pelieHHs 3a/1a4 U3 JPYTuX Y4EOHBIX MPEIMETOB U peajbHOM
KU3HU TECHO CBS3aHO KaK C MaT€MATHYECKUM AHAJIM30M, TaK U C PEIICHHEM YPaBHEHUHN U
HepaBeHCTB. [Ipu 3ToM OosbIlIOe BHUMAHUE yAEIIeTCs (OPMUPOBAHUIO YMEHUS BhIPAXKATh
dbopmyliaMi 3aBUCUMOCTH MEXJY Pa3IUYHBIMU BEJIMUYMHAMH, UCCIIECIOBATH IMOJYYCHHBIE
GyHKIMU, CTpOUTh WX rpaduku. Matepuan 3TON coaepKaTeJbHOW JMHUU HAlEleH Ha
pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOMINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMUYMHAMU
B pazivuHOM ¢opMe: aHaIUTHUECKOHM, Trpaduyeckol u clioBecHoM. Ero wusyudenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3AI1MH, UCOJIb30BAaHUIO AHAJIOTHM.

ConepxarenbHasgs auHuA «Hayanma  maremMaTMdeckoro  aHainm3a»  MO3BOJIET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTeMaTUYECKHWX, TaK M MOPUKIAAHBIX 3a]ad,
JOCTYIHBIX OOYYaIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTb CTPOUTH Tpaduku
CIIOKHBIX (DYHKIIUH, OmpeAessiTh UX HauOOJbIIMEe U HAUMEHbBIINE 3HAYCHUS, BBIUUCIATH
mwomanau ¢uryp u o0bEMBI TeJll, HAXOJUTh CKOPOCTH U YCKOpEeHUs mpoleccoB. [laHHas
colep>KaTeNbHas JIMHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHHS MATEMATHYECKUX
MOJIETIC PEAIbHBIX CUTYallHi, TO3BOJISIET HAXOAUTh HAWJIYYILEE PENICHUE B MPUKIATHBIX,
B TOM 4YHCI€ COLHAIBHO-DKOHOMMYECKHMX, 3aJadyax. J3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOTO aHalnu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (POpMalbHO-
JIOTUYECKOTO W KPEAaTUBHOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MAaTEMATHUKHU B HAYKE, TEXHUKE U UCKyccTBe. OOyUaromuecs: y3HarT O
BBIJIAIONINXCS pe3ybTaTaX, MOTYUYEHHBIX B XOJ€ Pa3BUTHS MaTEMAaTUKHU KaK HAyKu, U 00 UX
aBTOpax.

ConepxxaTenbHO-METOAMYECKAs JUHUSA «MHOXeCTBA M JIOTMKa» BKIIOYAeT B ce0s
3JIEMEHTHl TEOPHUM MHOXKECTB M MATEMATHYECKOM JIOTUKU. TeOpeTHKO-MHOKECTBEHHBIE
MIPEICTAaBICHUS MTPOHU3BIBAIOT BECh KypPC IMIKOJIBHOW MaTEMAaTHKU | TIpejiaraloT Haubosee
YHUBEPCAIBHBIN SA3BIK, OOBEAUHSIONUN BCE pa3/ielbl MATEMATUKU U €€ MPUIIOKEHUM, OHU
CBSI3BIBAIOT PAa3HbIC MAaTEMAaTUYECKHUE IUCIUIUIMHBI U HUX IPUIIOKEHUS B €AUHOE LEJIOE.
[TooToMy BaXHO JaTh BO3MOXHOCTh  OOy4YalOIIEMYyCS TOHHUMATh  TEOPETHKO-
MHOXECTBEHHBIN SA3bIK COBPEMEHHOM MaTE€MaTUKU U UCIIOJIb30BaTh €ro JUIsl BbIPAXKEHUS
CBOMX MbICIIEH. [IpyruM BaKHBIM MPU3HAKOM MATEMATUKU KAaK HAyKU CIEAyeT MPU3HATH
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CBOMCTBEHHYIO €H CTPOrocTh OOOCHOBAaHMH M CJIEJOBAaHWE ONPEACIEHHBIM IPaBHIIaM
ITOCTPOCHHUS  JI0KA3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTEMAaTHYECKOH JIOTHKH
CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIIJICHUS 00YyJaroluXcs, TMO3BOJISET UM CTPOUTh
CBOM PACCYXKJIEHHsI Ha OCHOBE JIOTUYECKUX MpaBui, (GOpMHUpPYET HABBIKM KPUTHYECKOTO
MBIIIICHHS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIu3a» IMPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOr0 MOJACIUPOBAHUSA, KOTOPhIC IIPU3BaHBI CIOCOOCTBOBATH
(hOpMHPOBAHNIO HABBIKOB MOCTPOCHUS MOJICTICH PEaIbHBIX CUTYaIluid, UCCIICIOBAHUS STUX
MOJIeJICH ¢ IOMOIIBIO ammapara ajreOpbl U MaTeMaTHYECKOr0 aHaK3a, WHTEPIpPETAINH
MOJTyYCHHBIX PE3y/IbTaToOB. Takue 3aJaHus BIUICTCHBI B KaX bl U3 Pa3JICiOB MIPOrpaMMBl,
MIOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO MCHOJIB3YeTCS JUIS PCIICHHS
NPUKIQJIHBIX 3a71a4. [Ipy pemeHur pealbHBIX NPAKTHYCCKUX 3a]ad  O0ydarolIuecs
pa3BHBAIOT HAOJIOAATEILHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh AaHAJIOTHIO, 0000IaTh U KOHKPETU3MPOBATh MpooOiieMy. [lesTeapbHOCTh IO
(hOpMHPOBAHUIO HABHIKOB pEIICHUS TMPUKIATHBIX 3a7ad OPraHu3yeTcsl B IPOIECCe
M3YYCHHS BCEX TeM Y4EOHOT0 Kypca «Anredpa v Hadajga MaTeMaTHUYECKOTO aHAIIA3ay.

Ha wm3ydyenme ydeOHOTO Kypca «Anrebpa M Hadajga MaTEMaTHYCCKOTO aHAIIM3a»
otBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 yacoB
(4 yaca B HEJIENIO).
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COJEPKAHUE OBYUYEHUA
10 KVIACC

Yucia U BBIYMCICHUA

Panmionansubie  uyuciaa. OOBIKHOBEHHBIE U JECATUYHBIC APOOH, TMPOIICHTHI,
OeckoHeuHble Teproaudeckue Apoou. [Ipumenenue npoOel U MPOIEHTOB ISl peUICHUs
NPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTpACciel 3HAHUW U peajibHOW KU3HU.

JleficTBuTeNnbHBIE ~ 4Kcla.  PalMOHallbHbIE W MpPpAlMOHAJIBHBIE  YHUCIA.
ApudmMernyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU YHUCIaMu. MoOaynb NeHCTBUTEIHLHOTO
yucia U ero cBorctra. [IpnbnuxEHHbIe BBIUMCICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKA U
OILIEHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenb ¢ nenabIM nokasateiieM. bunom HproToHa. Vcnosab3oBanue moaxomsiieit
(dopMbl 3amUCH  JIEWCTBUTENBbHBIX YHCEN I PpEIICHUS MPaKTUYECKUX 3adad |
IPEACTABIECHUS TAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MOKA3aTeNIEM U €€ CBOMCTBA, CTENEHb C I€MCTBUTEIbHBIM
MIOKa3aTEJIEM.

Jlorapudm uncna. Coiicta orapudma. JlecaTuuHble U HaTypajJbHbIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAaHIE€HC YMCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M APKTaHT'€HC YMCIOBOI0 apryMEHTA.

YpaBHEHUA U HEPABECHCTBA

ToxnecTBa U TOXAECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMUS.
PaBHOCHUNBHBIE  ypaBHEHMST W ypaBHeHusA-ciencTBus. HepaBeHCTBO, penieHue
HEPABEHCTBA.

OCHOBHBIE METOABl PEIICHUS LEIbIX U JpOOHO-pallMOHAIBHBIX YpPAaBHEHHH U
HEpPABEHCTB. MHOTOWIECHBI OT OJJTHOM IEpEMEHHOM. JleneHne MHOrowieHa Ha MHOTO4JIEH C
octatkoM. Teopema bezy. MHorousnensl ¢ ueasiMu ko3gpunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAKECHHM, CONEPIKAIUX CTENICHN U KOPHH.

WppaunoHaneHble ypaBHEHHsA. (OCHOBHBIE METOJbl PEUIEHUS HWPPALMOHAIBHBIX
YPaBHECHHM.

[loka3arenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PEIICHMS IOKa3aTEIbHBIX
YPAaBHEHHM.

[IpeoOpazoBanre BEIPAKEHHM, COACPIKAITUX JTOTAPU(MEI.

Jlorapudmuyeckue ypaBHeHHS. OCHOBHbIE METOJbI PEHICHHS JOTapUPMHUUECKUX
YPaBHEHHUM.

OcHoBHbIe Tpuronometpudeckue popmyinsl. [IpeobpazoBanue TPUrOHOMETPUUECKUX
BBIpaKCHUU. PerieHne TpuroHoOMETpUYECKUX YPABHEHU M.

Pemenne cucrtem nTMHENHBIX ypaBHEHHN. MaTtpuiia CUCTEMBI JIMHENHBIX YPABHCHUM.
Onpenenutens MaTpULbl 2X2, €ro TEOMETPUUECKUN CMBICT U CBOMCTBA, BHIYUCIEHUE €0
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3HAYECHHMS, NMPUMEHCHUE ONPENACIUTEIN ISl PEUIEHUS] CUCTEMBl JMHEUHBIX YpaBHECHUM.
Pemenne npukiiaaHeix 3a/1a4 ¢ MOMOILBIO CUCTEMBI JINHEWHBIX ypaBHeHUU. VcciaenoBanue
IIOCTPOEHHOW MOJIENIM C TOMOLIBI0 MATPHUI] U OIPEJICIIUTEIIEH.

[TocTpoeHne MaTeMaTHUYECKUX MOJENEN PEAIBHON CUTYallMU C MIOMOIIBIO YPAaBHEHHUMN
U HepaBeHCTB. lIpuMeHeHHE ypaBHEHHMII W HEPABEHCTB K PELICHHUI0 MAaTEeMaTUYECKUX
3a/1a4 ¥ 3aj1a4 U3 pa3InyHbIX 00JIacTel HAYKU U PEAIbHON KU3HU.

DOyHKUMH U TpaPpukn

OyHKIMS, cnocoObl 3ananus GyHKuud. Bzaumuo obpatubie Gynkiuu. Kommosuims
byakuuii. 'paduk GyHKIuu. DinemMeHTapHbIe IpeoOpazoBaHus rpadukoB G yHKIU.

Ob6nacte omnpeneneHUss M MHOXECTBO 3HadeHUM @yHkiuu. Hynmum QyHkium.
[TpomexyTku 3HakomocTostHCTBAa. UETHbie u Heu€THhie GyHKuu. [lepuomuyeckue
dbyakuun. [IpoMexxyTKu MOHOTOHHOCTH (YHKIIMHU. MaKCUMyMbl U MUHUMYMbI (DYHKIIUH.
Haubonbiee n HauMeHblee 3Ha4eHUsT PYHKIIMU HA IPOMEKYTKE.

JluneitHasi, KBaJgpaTHUuHas W  JOpOOHO-TIMHEWHAs  (QYHKIUU. JIeMEHTapHOe
UCCJIEJIOBAHUE U MOCTPOCHUE UX TPAPUKOB.

CrenenHas QyHKIMS C HATYpaJIbHBIM M 1IEJIbIM MoKazaTesneM. E€ cBolicTBa u rpaduk.
CpoiictBa U rpaguk KOpHA N-0M cTeneHu Kak (QyHKUMM OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM MIOKA3aTEIIEM.

[lokazarenbHass W Jjorapupmuueckas (QYHKIUM, HX CBOWCTBA M TIpadukwy.
Ucnons3oBanue rpadhukoB GyHKIUHN ISl pEIICHUS] ypaBHEHUM.

Tpuronomerpuueckass OKpY>KHOCTb, OMNPEICICHUE TPUTOHOMETPUYECKUX (PYHKIUN
YHUCJIOBOT'O apTyMEHTA.

OYHKIMOHAJIBHBIE 3aBUCHUMOCTH B pEalbHBIX Mpolleccax U sBICHUsAX. ['paduxu
peaIbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

IlocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsS  IIOCJIEAOBATEIbHOCTEH.  MeTon
MAaTEMaTU4YeCKOW HHAYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIENOBATEIbHOCTH.
Hcropust BOSHUKHOBEHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHaIn3a OECKOHEYHO MaJTbIX.

Apubdmernueckass W TEOMETpUYECKas TMporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOLIEH T'€OMETPUUECKON
nporpeccud. JIMHEWHBIM M 3KCHOHEHIMAIbHBIM pPOCT. Uucino e. @opmyia CIOXKHBIX
MPOLEHTOB. VCMONb30BaHNE MPOrPECCUM I PEUICHUS PEalbHBIX 3aJay NPUKIAJTHOTO
XapakTepa.

HenpepriBHble (GYHKIIMU U UX CBOMCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI TrpaduKoOB
¢bynkuii. CBoiicTBa (YHKIMIA HENPEPHIBHBIX Ha OTpe3ke. MeToj HWHTEpBajoOB IS
perieHus HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEPBIBHBIX (PYHKIUN JUIsl pEIICHUs
3a7ad4.

[lepBass u BTOpas mpou3BojHbIe GyHKIMU. OmNpeaeneHne, TeOMETPUUECKUI |
bu3nUecKuil CMBICT IPOM3BOIHOM. Y paBHEHUE KacaTeabHOM K Tpaduky QyHKIHH.
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[IpousBoanbie snemMeHTapHbIX GyHKIMA. [Ipom3BogHas CyMMBbI, TPOU3BEICHUS,
YaCTHOTO U KOMITO3HIINH (PYHKITUH.

MHoxecTBa M JIOTHKA

MHO»XeCTBO, ONepaly HaJl MHOKECTBaMH W HMX CBOMcTBa. Jmarpammel Jitnepa—
Benna. IlpuMmeHeHHne TEOPETMKO-MHOXKECTBEHHOIO armapara Ui ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBICHUMN, TIPU PEIICHUU 3a]]a4 U3 APYTUX yU4EOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MAaTEMAaTUYECKOro OO0ObEKTa, CIECTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA YUEBHOI'O KYPCA «AJII'EGPA
1 HAUYAJIA MATEMATHYECKOI'O AHAJIM3A» (YT JIYBJIEHHBIN YPOBEHb)
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBDIE PE3YJIBTATBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKITAHCKON TO3HWIIMU OOydYaOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIECTBA, MPEJICTABICHUE O MATEMaTUYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TPaAXKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIIUAMHU 1 HA3HAUCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCHICKON TPaKTAHCKOW HMACHTUYHOCTH, YBOKEHHUS K
IPOLLJIOMY M HACTOSIIEMY POCCHIMCKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTMIKEHUSIM POCCUMCKMX MAaTEeMaTUKOB M POCCHUMCKOM MAaTEMaTHU4YE€CKOW IIKOJIBI,
UCIOJIb30BAaHUE ITUX JOCTHKEHUHN B JPYTUX HAYKaxX, TEXHOJIOTHUSX, cPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMUS, JTUYECKOrO IIOBEICHMS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMKEHHI HAYKH W JIEATEIIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHHWE K MHpPY, BKIKOYAs OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJlau, PEUICHHM, PacCyXJCHHH, BOCHPHUUMYUBOCTH K
MaTEeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) puzuyecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUE 3HAHUS B HHTEpecax
3I0pOBOTO U O€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/I0POBbBIO
(3mopoBO€ mMUTaHWE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATAW U OTIbIXa, pEryJspHas
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(dbu3udeckass aKTUBHOCTB), (PU3HYECKOE COBEPIICHCTBOBAHHUE IPH 3aHATHUSIX CIOPTHBHO-
03JI0POBUTEIIBHOU JIESTEIIbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOWS, MHTEPEC K PazIHIHBIM
chepam mnpodeccHoHaTBLHONM JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW ©  e€
NPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oynymer mnpodeccun u
peanu30BBIBaTh COOCTBEHHBIE JKW3HEHHBIE IUJIaHBI, TOTOBHOCTh MW CIIOCOOHOCTH K
MaTeMaTH4eCcKOMy OOpa3oBaHHUIO M CaMOOOpPa30BAaHUIO HA MPOTSHKEHHH BCEU >KU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOn
HaIPaBJICHHOCTH;

7) 3K0J10rH4€eCKOr0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTh AKOJIOTHYCCKON KYNbTYphI, IIOHUMAHHUE BIIMSHHUS COIHAIBHO-
SKOHOMUYECKHUX TMPOIECCOB Ha COCTOSHUE MPHUPOJHON U COIMATIBLHON CpeJibl, OCO3HAHUE
MI00aJBbHOIO  XapakTepa JKOJIOTHYECKHUX MpoOJIeM, OpHEeHTAaIllMsd Ha IPUMEHECHHUE
MaTeMaTHYEeCKUX 3HAHUW JUIsl pEIIeHHWs 3aJad B 00JacTh OKPYXKaIolIel Cpelpbl,
TUTAHUPOBAHUE ITOCTYIIKOB M OIEHKHM WX BO3MOXXHBIX ITOCJIEICTBHUA ISl OKpYKaromieh
cpebl;

8) HEeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKd W OOIIECTBEHHOW MPAKTHKH, MOHUMAaHWE MAaTEeMaTHYECKOW HAyKW Kak
chephl YeTOBEUECKOU JEATEIHLHOCTH, TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS
[MMBWJIN3AINH, OBJAJCHHUE S3BIKOM MAaTEeMaTUKA W MaTEMaTHYCCKON KYyJIbTYpOH Kak
CpPEICTBOM  TO3HAHWSA  MHpPA, TOTOBHOCTh  OCYIIECTBJIATh  TMPOCKTHYIO U
UCCIICIOBATEILCKYIO JIEATEILHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIEC YHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBUS

ba3oBble j1ornueckue aAeiicTBUs:

BBISIBJISITh U XapAaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKA MAaTEMATUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy TOHATHIMH, (HOPMYITUPOBATH OMPEIACICHUS TOHSATHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccUu(UKaIMK, OCHOBAHUS JIJIsi 000OIICHUS U
CpPaBHEHUSI, KPUTEPHUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPHUHUMATH, (DOPMYITUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHbBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBIABJISAITH MAaT€MaTUUYECKHWE 3aKOHOMEPHOCTH, B3aWUMOCBA3U U IIPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIOJACHUSIX U YTBEPKIACHUSAX, MPEJUIaraTh KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUYUI;

JI€JaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3AaKIIFOYEHHM, YMO3aKIIOUCHUH 110 aHAJIOTUH;
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IPOBOJIUTh CAMOCTOSITEJILHO JIOKa3aTeJbCTBA MATEMAaTHUYECKUX  YTBEPKIACHUUN
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAUBATH APTYMEHTAIIMI0, MPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BBIOMpaATh Croco0 pemieHus ydeOHOHM 3ajauyu (CpaBHHMBATh HECKOJBKO BapUAHTOB
penieHus, BbIOUpaTh HauOoJiee MOAXOIAIINN C y4€TOM CaMOCTOSATEIHHO BbIJIECIEHHBIX
KPUTEPUEB).

Ba3oBnle ucciiegoBarejabckue AeiiCTBUA:

UCIIOJIb30BaTh ~ BONPOCHI  KAaK  HMCCJIEAOBATENbCKUN  WMHCTPYMEHT  IO3HaHUS,
dbopMynHpoBaTH BOMPOCHI, (PUKCHUPYIONIME MTPOTUBOpEUHEe, MpPoOJIeMy, yCTaHABIUBATH
UCKOMOE U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, HUCCIEI0BAaHUE IO
YCTAHOBJIEHUIO  OCOOEHHOCTE MaTeMaTH4yecKoro oObEeKTa, SBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXIy 00BEKTaMu, SIBICHUSIMU, TTPOIIECCAMU,

CaMOCTOATENbHO (QopMyNIHpoBaTh OO0OOLIEHHWS U BBIBOJABI IO pe3yibTaTam
MPOBEACHHOTO HAONIOJIEHUS, HCCIEIOBAaHUs, OIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  TMpollecca, a TakKe  BbIJIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIISITH AeUIIMTHI UHGOPMAIIUU, TAHHBIX, HEOOXOIMMBIX JJIsl OTBETA Ha BOIIPOC U
JUTSL pEILICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO M3 HUCTOYHUKOB pA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH HH(POpPMALMIO PA3IUYHBIX BHAOB U (GOpM
peACTaBICHUS;

CTPYKTYypUpOBaTh HMH(MOpPMALIUIO, TPEACTABIAThH €€ B pPa3UyHbIX (opmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OIICHUBATh HANEKHOCTh WHOOPMAIIMM IO CaMOCTOSITEIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBepCcaibHbIe Y4eOHbIE AeiiCTBUSA

Oomenue:

BOCIIpUHUMATh U (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUAMH MU
LeJAMU OOLIEHUs], ICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOI TOYKY 3pPEHMsI B YCTHBIX U
NUCBbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS MO XOAY PEIICHMs 3a/ladyd, KOMMEHTHUPOBATh
IIOJIy4YECHHBIN PE3yJbTarT;

B XoJe OOCYyXJEeHHs 3aJaBaTh BOIPOCHl [0 CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOsiemMbl, periaeMoil 3aJauM, BBICKA3bIBATh HJECH, HAICJICHHbIE HAa TOUCK pEIICHHUS,
COMOCTAaBIISATh CBOM CYXJEHUS C CYXKJICHUAMHM JAPYTHMX YYacTHUKOB JIMajora,
oOHapy>KuBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (popMe (GOopMyIHpoOBaTh
pa3HOIJIacusi, CBOU BO3PAXKEHUS;
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NPEACTaBISATh PpEe3yabTaThl pEHICHUS 3a7add, OKCIEPUMEHTa, HCCIeI0BaHUS,
IIPOEKTa, CAaMOCTOSITEILHO BIOUPATh (POpMAT BBHICTYIUICHHS C YUETOM 33724 MpPe3eHTAIIUU
U 0COOCHHOCTEH ayJUTOPHUH.

PeryasiTuBHbI€ YHUBEPCAJbHbIE YUeOHbIE eiicTBUS
Camoopranusanus:
COCTaBJISATh IJIaH, aJITOPUTM PEIICHUS 3aJ]a4u, BHIOUPATh CIIOCOO PELICHUS ¢ YUETOM
MMEIOUIUXCS  PECYpCOB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUIN ¢ yUETOM HOBOUM UH(POPMAIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BJIQ/ICTh HABBIKAMH TIO3HABATEILHONW pe(eKCMr Kak OCO3HAaHMS COBEPIIAEMBIX
JNCHUCTBUH W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTAaTOB, BIAACTh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJS TIpollecca H pe3yibTaTa peNieHUusT MaTeMaTUYeCKOn
3a/1a4u;

NPENBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUH 33/1a4l, BHOCUTh
KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, JAHHBIX, HANJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa IIEJIM U YCIOBUAM, OOBSICHATH MPHYUHBI
JOCTKEHHUS WM HEJIOCTIKEHMS Pe3yJIbTaTOB JCSITEIbHOCTH, HAXOIUTh OMIMOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJILHOCTD:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYAIbHOU PaOOTHI
Y pelieHnr y4eOHBIX 3a/1a4, TPUHUMATh 11€1b COBMECTHOM JIEATETbHOCTH, TNIAHUPOBAThH
OpPraHM3AIMI0 COBMECTHOW paboThl, pachpeneisaTh BHABI padoOT, JIOTOBAapPHBATHCH,
00CyXaTh MPOIIeCC U pe3yibTaT paboThl, 0000IaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBAaTh B TPYNIOBBIX (¢opmax paboTel (00CyxkJeHHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBITIOIHATH CBOIO 9acTh PabOTHl M KOOPJAMHUPOBATH CBOU
JICUCTBUSA C JPYTMMHU YiICHAMH KOMAaHJbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIHIA
NPOAYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM yUYACTHUKAMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJ/IbTATBI

K koniy o0yuyenust B 10 kynacce oOyyaromuiicss MOJyYUT CIEAYIOLIME MTPEIMETHbBIE
pe3yNbTaThl MO OTACNIbHBIM TeMaM paboyeil mporpammbl yuyeOHOro Kypca «Anredpa u
HayaJla MAaTEMaTUYECKOTO aHATU3a»:

Yucia 1 BBIYHCICHUA:

CBOOOJHO  ONEPUPOBATh MOHATHUSIMH:  PALMOHAIBHOE YHCIO, OECKOHEYHas
nepuoaudeckas apoOb, MPOLEHThI, UPPALUMOHAIBHOE YMCII0, MHOYXKECTBA PAllMOHAJIbHBIX U
JEHCTBUTEIBHBIX YUCEN, MOAYJb IEUCTBUTEILHOTO YNCTIA;
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NPUMEHSTh JIPOOM W TPOLICHTHI IS PEIICHUS MPUKIAJHBIX 3a/ad W3 Pa3IudHBIX
OTpacier 3HaHUU U PEaJbHON )KU3HU;

IPUMEHSTh PUOTMKEHHBIE BRIUMCIICHUS, TIPABHUIIa OKPYTIICHUS, TPUKUIKY U OILICHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJTHO ONEPHUPOBATH MOHSATHUEM: CTEMEHb C IEJBbIM IOKa3aTelieM, MCIOJIb30BaTh
NOAXO0AIYI0 (GOPMY 3alUCH JEHCTBUTEIBHBIX YHCEIN I PEIICHHs MPAKTUUECKUX 3a]1a4
Y IIPEACTABJIECHUS TaHHBIX;

CBOOOTHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaJIbHON CTETICHHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM ITOKA3aTENEM;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: JlorapudM Yucia, IeCATUYHbIE U HATypaJbHbIE
jorapu@msr;

CBOOOJIHO OINEPUPOBATH IMOHSATUSIMU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHI'E€HC
YUCJIOBOT'O apryMEHTA;

ONEPUPOBATh TOHATHUSMU: APKCHUHYC, APKKOCMHYC W AapKTAHT€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO OMNEpPUPOBATH TMOHATUSMH: TOXKIACCTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CJIEJICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METObl PEIICHUSI PallMOHATIBHBIX U JPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSITUSMU: MHOTOUJIEH OT OJHOM MEPEMEHHOM, MHOTOUJICH
¢ HeabiMu K03GUITMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHATH JIEJIEHUE MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopemMy be3y u teopemy Buera i pemenuns 3anay;

CBOOOJIHO OMNEPUPOBATH MOHATUSMU: CHUCTEMA JIMHEHHBIX YpaBHEHUM, MaTpula,
ONPEAECIUTENb MATPULBL 2 X 2 W €ro reOMETPUYECKHI CMBICII, UCTOJIb30BaTh CBOMCTBA
onmpenenuTens 2 X 2 s BBIYUCIEHUS €r0 3HAYCHUS, NPUMEHSTh ONPEACIUTENN IS
pELICHUsI CHCTEMBl JIMHEWHBIX YPaBHEHUW, MOJICIUPOBATh PEAJbHBIE CUTYallUd C
IIOMOIIBI0 CHUCTEMbI JIMHEHMHBIX YPABHEHUW, WCCIEA0BATh IOCTPOEHHBIE MOJEIH C
MIOMOILBIO MaTPUIL U ONPENICIUTENIEN, UHTEPIPETUPOBATH NOJIYUYECHHBIN PE3YJIbTAT;

WCITOJIH30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs MpeoOpa30BaHUs BHIPAKEHUN;

BBITIOJIHATH TPeoOpa30BaHUs YHUCIIOBBIX BBIPAKCHUH, COJICP)KAIIUX CTEIICHH C
palMOHAIBbHBIM MOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(PMOB HJIsi TpeoOpa3oBaHUs JOTapUPMUUECKHUX
BBIPAKECHU;

CBOOOJTHO  OMEpUPOBATh TMOHATUSMU: HMPPAINMOHATIBHBIE, TMOKa3aTelbHbIE U
gorapuMUYECKUe ypaBHEHUS, HAXOIUTh WX PEUICHUS C TOMOIIBIO PaBHOCHUIBHBIX
NIEPEXOJ0B WJIA OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHE (QOPMYINBI Il  MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUM;
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CBOOOJTHO OTEPUPOBATH TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTh
HeoOxonuMble  (POPMYINIBI ISl  PEIICHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpPaBHEHUU;

MOJIETTUPOBATh peajbHbIE CHUTYyallMd Ha SI3BIKE areOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HMCCIEIO0BATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM ammapara ajnreopsl.

DOyHKUMH U Tpadukn:

CBOOOJIHO ONEpUPOBATh MOHATHAMM: (PYHKUIMS, CcHocoObl 3agaHus (PyHKIUH,
B3aMMHO OOpaTHble (PYHKIMH, KOMMOO3UIMUsA (YHKUUN, Tpaduk (QYHKIUHU, BBINOIHATH
aJIeMEeHTapHbIe IpeoOpazoBaHus rpa@uKoB GyHKIIHIA;

CBOOOJIHO ONEPUPOBATh MOHATUSIMH: 00JIACTh OINPEAEICHUSI U MHOYKECTBO 3HAUEHUI
byHKIMY, HYyTU QYHKIHMH, TPOMEKYTKHU 3HAKOMOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (DYHKUIUU, MEPUOIUUECKUE
(GYHKIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMbl 1 MUHUMYMbl ()YHKLHH,
HauOOoJbIIee U HAMMEHbIIEE 3HaUeHUE QYHKIUU HA TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTEIIEHHAs] (PYHKIUS C HATYypaJIbHBIM U LIEJIbIM
nokasareneM, Trpaduk CTeNeHHOW (YHKIMU C HATypaJbHbIM W LEJIbIM IOKa3aTelleM,
rpa@uk KOpHS N-0M cTeneHu Kak (YHKUUH OOpaTHOM CTENEHUM C HaTypalbHbIM
MIOKA3aTeNIeM;

OMepupoBaTh MOHATUSAMU: JUHENHAsA, KBaApAaTUYHAsA U JPOOHO-IMHEWHAsT (QyHKIUH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHNUE U TOCTPOEHUE UX IpaUKOB;

CBOOOJHO ONEPUPOBATH NOHATHSAMU: MOKa3aTelbHas U JorapupmMuyeckas QpyHKIIH,
UX CBOMCTBA U rpa)MKH, UCIIOIb30BATh UX Ipa(UKU JJIs PELICHHS YPaBHEHU;

CBOOOJHO  ONEpPUPOBATH  MNOHATHUSMHU:  TPUTOHOMETPHYECKAass  OKPY)KHOCTb,
ornpeeneHNue TPUTOHOMETPHUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

MCIONIb30BaTh Ipapuku (QYHKIUN U1 MCCIEAOBAaHUS IMPOLIECCOB U 3aBHCHUMOCTEH
IpU pEelIeHUH 3a1ad U3 JAPYruX y4eOHBIX MPEeIMETOB U PEalbHOM JKU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;

Havana mareMaTu4eckoro aHajmsa:

cBOOOJIHO  OMEpUPOBaTH MOHATHSIMH: apuMeThyeckas U TeOMETpHYecKas
nporpeccusi, OECKOHEYHO YyObIBarollasi TreoMeTpuYeckass MIporpeccusi, JIHHEWHbIH U
HKCIIOHEHIIMATIBHBIM POCT, (opMysia CIOXKHBIX IPOLIEHTOB, UMETh IMPEACTaBICHUE O
KOHCTaHTE;

UCII0JIB30BATh IPOIPECCHUHM JUISl PELLIEHUS PEANbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa;
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CBOOOJIHO ONEPUPOBATH MOHATHSAMH: IIOCJIEI0BATENILHOCTh, CHOCOOBI 3aJlaHus
[IOCJIEOBATEIBHOCTEN, MOHOTOHHBIE M OTPAHWYEHHBIE IOCIEAOBATEIBHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CcBOOOJIHO ONEpUPOBaTh MOHATHSAMHU: HENpepbIBHbIE (DYHKLUMH, TOYKU pas3pbiBa
rpaduka GyHKIMHA, ACUMIITOTHI rpaduka PyHKIUN;

cBOOOJIHO ONEPUPOBATH MOHATHEM: (YHKIIHS, HENIPEPbIBHAS HA OTPE3KE, IPUMEHSATh
CBOMCTBA HENPEPBIBHBIX (PYHKIMN I PEILICHUs 3a/1a4;

cBOOOJIHO ONEpHUpOBaTh MOHATUSAMHU: IEpBasi U BTOpas IPOM3BOJHBbIE (YHKIUH,
KacaTenbHas K rpaduky GyHKINY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YaCTHOTO M KOMIIO3MLIHUU ABYX
(yHKLMI, 3HaTh IPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh I'€OMETPUUECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM ISl pelIeHUs
3azay.

MHo:kecTBa H JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOKECTBO, ONEpallMy HaJl MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIA amnmapar JUisl OINUCAaHUS pealbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX IPEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: OINpPEJEICHUE, TEOpEMA, YPAaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MAaTeMaTHUYECKOro OOBEKTa, J10Ka3aTelIbCTBO, PABHOCWJIbHBIE YpPaBHEHHUS U
HEPABEHCTBA.

K koniy o0yuyenust B 11 kiacce o0yyaromuiics MOJIyYUT CIEIYIOLUIUME TPEIMETHbBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel mporpaMmel yueOHOTo Kypca «AnreOpa u
Hayajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYHCICHUS:

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: HATYypajJbHOE W LEJI0E YHUCIO, MHOXECTBA
HaTypaJbHBIX U LEJNbIX YUCEJI, HCIOIb30BATh MPU3HAKH JAETUMOCTH Lenbix yucen, HO u
HOK naTypanbHbIX YKCel JUIsl pelieHus 3a/1a4, IPUMEHATh anropuT™ EBkinaa;

CBOOOJHO ONEpUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alUChIBaTh HATypaJbHbIE
YKCJIa B PA3JIMYHBIX TO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOYKECTBO
KOMIUIEKCHBIX ~YHCEJ, MPEACTaBIsATh KOMIUIEKCHBIE YHCIa B alreOpandecko
TPUTOHOMETPUYECKON (opMe, BBIMONHATh apu(PMeTHYecKue omeparud ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOMN MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO  OMEpPUPOBATh MOHATHSAMM: HppallOHaJbHbIE, IMOKA3aTeNbHbIE U
norapu(MUYecKue HEpPAaBEHCTBA, HAXOJIUTh MX PEHICHHS] C MOMOILBIO PaBHOCHUIIBHBIX
EPEXOOB;

OCYILIECTBISATH OTOOP KOPHEH NMPHU pelIeHUH TPUTOHOMETPUUECKOTIO YpaBHEHUS;
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CBOOOJIHO ONEPUPOBATH MOHSATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO, MPUMEHSThH
HeoOXoauMble (OpMYNbl JUIs PpEHIeHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

cBOOOJIHO ONEpUPOBATh MOHSTUSAMM: CHUCTEMAa U COBOKYIHOCTb YpPaBHEHUH W
HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBl M CHCTEMBI-CIECACTBHUS, HaXOAUTh PEIICHUS
CUCTEMBl M COBOKYNHOCTEN palMOHAJIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTE€IbHBIX U
naorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemiath panuoHallbHble, HppalMOHAIbHbIE, MOKa3aTelibHbIe, JIorapupmuueckue u
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, COIEPIKAILNE MOYJIH U TAPAMETPHI;

OPUMEHSTh Tpaduueckre METOJbl [l PEIlICHUs YpaBHEHUI M HEPAaBEHCTB, a TAKXKe
3a/1a4 ¢ MapaMeTpaMy;

MOJIETTUPOBATh peajbHbIE CUTyalldd Ha SI3bIKE areOpbl, COCTABISATh BbIpAKEHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI MO YCJIOBHIO 3a1a4l, UCCIIEN0BATh IOCTPOEHHBIE
MOJIETM C MHCHOJB30BAHMEM ammnapara aiareOpbl, HHTEPIPETUPOBATH MOJYyUYECHHBIN
pe3yabTar.

DYyHKIUH U rPpaPUKuU:

CTPOUTH ITpapyKy KOMIO3ULIUU (PYHKIUI C MOMOUIBIO 3JIEMEHTAPHOIO UCCIEIOBAHUS
U CBOMCTB KOMIO3ULIUU JBYX (PYHKIIUH;

CTPOUTh Te€OMETpUYEcKHe oOpa3bl ypaBHEHUN W HEPABEHCTB Ha KOOPAWHATHOMU
IIJIOCKOCTH;

CBOOOJHO ONIEPUPOBATH MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX PYHKIUMI;

MPUMEHATH (PYHKLIUHU JUISI MOJIETUPOBAHMS U UCCIIEIOBAHUS PEATIbHBIX IPOLIECCOB.

Hayajsia MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsl MCCIEIOBaHUA (PYHKIMM HAa MOHOTOHHOCTb H
DKCTPEMYMBI;

HaxoJIUTh HauOOJbIIee W HAUMEHbIIEE 3HAuYeHUd (YHKIMH HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOW3BOAHYIO JUI HAXOXKJICHMS HAWIYYLIIETO pELICHHsS B
IIPUKJIAHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMHUYECKHUX, 3aZadax, I ONpPEACIICHUS
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTo (popMyIIon WiH rpaduxkom;

cBOOOJIHO OMNEpPUPOBATh MOHATUAMH: IEPBOOOpa3Hasi, ONpeACNEHHBIN HHTErpal,
HAXOHTh MEPBOOOPA3HBIC PIIEMEHTAPHBIX (QYHKIMA U BBIUUCIATH UHTErpai 1Mo Gopmyie
Hrrorona-JleiiOnumna;

HAXOJUTH TUIOMIA/IU TUIOCKUX PUTYp U 0OBEMBI TEJI ¢ TOMOIIBIO HHTETPaIa;

UMETh IPEACTABICHUE O MAaTeMaTUYeCKOM MOJEIMPOBAHMM Ha  IPUMEPE
coctaBiieHHs TP PepeHITNATbHBIX YPaBHEHU;

pemats NOPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOTO U
puznyeckoro Xapaxrepa, CpeAcTBaMu MaTEeMaTU4YECKOIO aHanm3sa.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinvyecTBO 4acoB JIeKTPOHHbIE
Ne m/m HaumeHnoBaHue pa3/ieioB U TeM NMPOrpaMMbl K I (unposrie)
2 p porp Beero OHTPOJIbHBbIE paKkTHYeCcKHe 06pazoBATELHbIC
padoThbI padoThbI pecypeb
MHokecTBO 1eiCTBUTEIBHEIX YHcell. MHOTOUWIEHEL.
1 PannonaneHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBI 24 2 7
JIMHEHHBIX YPABHEHUN
2 Oynkiun u rpapuku. CreneHHas GyHKIUA C LETbIM 12 1 7
1oKa3zareneM
Apudmernueckuii KOpeHb N-0i CTENeHH.
3 15 1 7
WppannoHanbHble YpaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble ypaBHEHUS 10 1 3
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 2 6
YpaBHEHHUSI
6 TpuroHomeTpuyecKkre BRIPAKEHUS U YPaBHEHUS 22 1 11
7 [Toce10BaTeIbHOCTH M IPOTPECCUU 10 1 3
8 HenpepsiBable ¢pyukimu. [IponsBoaHas 20 1 10
9 IToBTOpEHME, 0000IICHUE, CHCTEMATH3allHsl 3HAHUH 5 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 54

3JIEKTPOHHBIE MOAMUCH YKA3AHbI HA MOCEAHEN CTPAHULIE




IHOYPOYHOE INTAHUPOBAHHUE

10 KUVIACC
DJIeKTPOHHbIE
nu@poBbIe
N KonnyectBo yacos 1 o0pa3oBaTe/bHbIE
0 aTa
Tema ypoka pecypcbl
n/n H3Yy4YeHUd
Kontposabubie | IIpakTuyeckue
Bcero
padoTbI padoThI
1 MHOKeCTBO, Olepaluy HaJl MHOKECTBAMU U UX 1 0 0
CBOICTBA
2 Jmarpammel Diinepa-Benna 1 0 0
Parmonaneueie uncna. OObIKHOBEHHBIE U
3 JeCATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC 1 0 0
epUOIMUECcKUe Ipodu
Panmonansable unciia. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOH, MPOLICHTHI, OECKOHEUHBIE 1 0 1
TIEPHOANIECKUC APOOH
5 [Tpumenenue apoOeii 1 MPOLIEHTOB IS PELICHUS 1 0 0
MPUKIAIHBIX 33734
6 [Ipumenenue qpobeit U IPOLEHTOB I PELICHUs 1 0 1
IIPUKJIAIHBIX 33134
v JHeicTBuTenbHble yncia. PanimonansHbIe U 1 0 1
UppaLMOHAIIBLHBIEC YK CIIa
8 IIpumeHeHNnEe TEOPETUKO-MHOKECTBEHHOT O 1 0 0
annapara Juisl pelIeHMs 3a1a4
9 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMU 1 0 1
qHCIaMU
10 Moy AMCTBUTEIHLHOTO YUCIIA U €70 CBOKCTBA 1 0 0
[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
11 OKpYTJICHUS, IPUKU/IKA U OLIEHKA pe3ysbTaTa 1 0 1

BBEIYUCIIEHUN
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12

OCHOBHBIE METOIbI PEUICHHUS LETBIX U IPOOHO-
palMOHAJIBHBIX YPAaBHEHU U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEUICHHUS LENBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

14

BxoaHo#i KOHTPOJIb

15

MHorousieHbl OT OJIHOU IepeMeHHOM. [lenenune
MHOTI'O4WICHA Ha MHOTO4JIEH ¢ ocTatkoM. Teopema besy

16

MHOTrO4JICHBI C IEeTBIMU KO3 UITUSHTAMH.
Teopema Buera

17

Penienue cuctem JIMHEHHBIX YPABHEHUM

18

PemreHne cucreM JTMHENHBIX YPaBHEHUIN

19

Marpuua CUCTEMBI TUHEHHBIX YPABHEHUM.
OnpenenuTtenb MAaTPUIIBI 2X2, €r0 T€OMETPUYECKUM
CMBICJI U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYECHHUS

20

OnpenenuTenb MaTPUIIbI 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOMCTBA; BBIYUCIIEHUE €0
3HAYECHU

21

[IpuMeHeHne onpenenuTess A PeIeHNs
CHUCTEMbI TMHEHHBIX YPaBHEHUI

22

Pemrenne npukiiagHeIx 3a/1a4 C MOMOLIBIO CHCTEMBI
JINHEMHBIX YpaBHEHUH

23

Penrenne npukiagHpIx 3a/1a4 C MOMOIIBIO CHUCTEMBI
JINHEMHBIX YpaBHEHUH

24

Kontpoabnas padora: "PanuonanbHble
YPABHEHHS M HEPaBEHCTBA.
Cucrembl JIMHEHHBIX YPABHEHUM"

25

OyHKIWsA, cioco0bI 3aaanus GyHKunu. B3anmao
obpatHbie PyHkIMK. KoMmosunms GyHKIUH

26

I'padux GyHKIMH. DIeMeHTapHbIE
npeodpazoBanus rpadukoB QyHKINN
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OO6nacTh onpeneneHnus 1 MHOKECTBO 3HAUCHUH

27 ¢bynkuuu. Hymu pynaknuu. [IpomexxyTkn 3HaK 0
MOCTOSTHCTBA

28 Uérasie n Heu€THBIC QyHKIMU. [leprognueckue 0
dbyukiyn. [IpoMeKyTKH MOHOTOHHOCTH (hYHKITUU

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Haubonbiee n HauMeHblee 3HaYeHUE PYHKIUN HA 0
MIPOMEKYTKE

30 Jluneiinas, kBagpaTH4Has U APpOOHO-TUHEITHAS 0
byHKIIUN

31 DneMeHTapHOe UCCIIEJOBaHUE U TOCTPOSHUE 0
rpaduKoB dTUX QyHKIHI

30 DneMeHTapHOe UCCIIEIOBAaHUE U TOCTPOCHUE 0
rpaduKoB ITHX HYHKUIUH

33 Crenens c 1enbIM noka3areneM. bunom HeroTona 0

34 CrerneHs ¢ 11eybM nokasareneM. buaom HeroTtona 0

35 CrenenHas GyHKUIMS ¢ HATYpPaJIbHBIM U LEIbIM 0
nokazareneM. E€ cBolicTBa u rpaduk

36 KontpoabHnas patdora: "CrenenHas pyHkuus. 1
Eé cBoiicTBa u rpa¢guk"

37 ApI/IU(I)MeTI/I‘{eCKI/Iﬁ KOPEHb HAaTypaIbHOUN CTETICHU U 0
€ro CBOHCTBa

38 ApI/Iv(l)MeTI/IIIeCKI/Iﬁ KOPEHb HAaTypaJIbHOU CTEIICHU U 0
€ro CBOMCTBa

39 [IpeoOpazoBaHus YMCIOBBIX BHIPAKCHUH, 0
COJIEpIKaIINX CTENeHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHUH, 0
COJIEpIKaIINX CTEIIeHU U KOPHU

[Ipeobpa3oBaHus YHCIOBBIX BBIPAKEHUMH,
41 COZIEPKALINX CTENICHH U KOPHH 0
42 Wppanmonansubie ypaBHeHUss. OCHOBHBIE METO/IBI 0

pelleHUs HPPALMOHATIbHBIX YPABHEHUM

3JIEKTPOHHBIE MOAMUCH YKA3AHbI HA MOCEAHEN CTPAHULIE




43

Uppanmonansubie ypaBHeHusi. OCHOBHBIE METO/IbI
pELIECHHS UPPALMOHATBHBIX YPAaBHEHUI

44

Uppaunonanbusie ypaBHeHU. OCHOBHBIE METObI
pelleHrs UPPAllMOHATIbHBIX YPABHEHUIH

45

PaBHOCWIIBHBIE ITEPEXOMBI B PELICHUU
MPPALMOHAIIBLHBIX YPABHEHUN

46

PaBHOCUIIBHBIE ITEPEXO/BI B PELICHUU
WPPALMOHAIIbHBIX YPABHEHHI

47

PaBHOCHIIBHBIE TIEPEXO/BI B PELLICHUN
MPPALMOHAIBHBIX YPABHEHUHN

48

PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUU
UPPAaLMOHATIBHBIX YPABHCHUN

49

CaoiicTBa 1 rpaduK KOpHS N-0i CTETICHH KaK
(GyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
1OKa3aTelneM

50

CaoiicTBa 1 rpaduk KOpHs N-0i CTETIEHU KaK
(GyHKIIMM 00paTHOW CTENEHH ¢ HaTypaJIbHbIM
ITOKa3aTesneM

51

KonTpoabnas padora: "CpoiictBa u rpadpux
KOPHS N-0ii cTeneHu.
HNppanuonajbHbie ypaBHeHus'"

52

CreneHs ¢ paliMoHaIbHBIM IIOKA3aTENEM U €€
CBOMCTBA

53

CreneHs c paliMoHaIbHBIM ITOKa3aTENIEM U €€
CBOWCTBA

54

Cremnens ¢ parioOHAIBHBIM MTOKa3aTeNIeM U €€
CBOICTBa

55

ITokazaTenbHas hyHKIMS, €€ CBOWCTBA U rpaduk

56

Hcnonp3oBanue rpaduka GyHKIUN 11 perIcHUs
YpaBHEHU I

57

Hcnonp3zoBanue rpadguka GyHKIUU AT peLICHUS
YpaBHEHHI
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IToka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IBI

58 . 1 0 0
pEIICHUs TTOKA3aTeIbHBIX YPaBHCHUN

59 [Tokazatenbubie ypaBHeHUSI. OCHOBHBIE METO/IBI 1 0 1
pelIeHrs MOKa3aTeJIbHbIX YPaBHEHUN

60 [TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE METOIBI 1 0 0
pellIeHNs MOKa3aTeNIbHbIX YpaBHEHUN

61 KonTtpoasHnas padora: "[loka3areabHast 1 1 0
(pynkuus. IllokazarenbHbie ypaBHeHus'

62 Jlorapudm uncna. CoiicTBa jorapudma 1 0 0

63 Jlorapudwm umncna. CBoiicTBa jorapudma 1 0 0

64 Jlorapudwm yncia. CroiicTBa joraprdma 1 0 1

65 JlecsiTuuHbIe U HATYpajIbHbIE JOrapudMbl 1 0 0

66 JlecsiTHuHbIC U HATYPATBHBIC JOTapu (MBI 1 0 1

67 [IpeobpazoBaHue BEIPAKCHHH, COIEPIKALITUX 1 0 0
JorapruhMbl

68 [TpeoOpazoBaHUe BEIPAKCHHM, COIECPIKANTUX 1 0 1
sorapu@mbl

69 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1 0 0
sorapudmbl

70 IIpomesKkyTOUHBbIN KOHTPOJIb 1 1 0

71 Jlorapudmuyeckas GyHKIMS, €€ CBOICTBA U 1 0 1
rpaduk

79 Hcnons3zoBanue rpaduka GyHKIUU AT pELISHHUS 1 0 0
YpaBHEHHI

73 Hcnonb3oBanue rpaduka GyHKIUA IS PELICHUS 1 0 1
YpaBHEHUH

74 Jlorapudmmueckue ypaBHeHuss. OCHOBHBIC METO/IbI 1 0 0
pelieHus JorapuMUYeCcKuX YpaBHEHUM

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
75 pelieHus JorapupMUIecKuX ypaBHEHUN 1 0 0
76 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/bI 1 0 1
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perieHus JIorapuMUIeCKIX YpaBHEHUH

PaBHOCHIIBEHBIE Mepexobl B pCHICHUHU

7 . 1 0 0
Jorapu(h)MHUCCKUX YpaBHCHUM

78 PaBHOCHWIIbHEIE TTEPEXO/IBI B PEIICHHUH 1 0 0
Jorapu(MHUUECKUX ypaBHEHUI

79 KonTtpoJsbnas padora: "Jlorapupmuyeckas 1 1 0
byuknusa. Jorapupmuyeckne ypapHeHus'"

80 CuHyC, KOCUHYC, TAHT€HC H KOTAHT'€HC YHCIIOBOTO 1 0 0
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'C€HC YHUCIIOBOTO 1 0 1
aprymeHTa

82 ApKcuHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1 0 0
aprymeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO 1 0 1
apryMeHTa

84 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEIICIICHHE 1 0 0
TPUTOHOMETPHUYCCKUX ()YHKIIMIA YUCIIOBOTO apryMeHTa

85 Tpuronomerpuveckasi OKpy>KHOCTb, OIIPE/ICIICHHE 1 0 1
TPUTOHOMETPUYCCKHX (YHKIIMH YHCIOBOT'0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJTBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPHUIECKHE (HOPMYJIIbI 1 0 1

88 OCHOBHBIE TPUTOHOMETPHUIECKHE (HOPMYITBI 1 0 0

89 OCHOBHBIC TPUTOHOMETPHUYECKUE (hOPMYJIbI 1 0 1

90 HpeoG;zasoBaHHe TPUTOHOMETPHUECKHUX 1 0 0
BBIPOKCHUH

91 Hpeo6pua3OBaHI/Ie TPUTOHOMETPHUIECKUX 1 0 1
BBIPAKCHUI

92 Hpeo6pvasoBaHHe TPUTOHOMETPHUCCKUX 1 0 1
BBIpOKCHUI

93 Hpeo6pva3013aHHe TPUTOHOMETPHUCCKHUX 1 0 1
BBIpOKCHUI

94 PenieHue TpUroHOMETPUYECKUX YPaBHEHUH 1 0 0
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95 PelieHrue TpUrOHOMETPUUECKUX YPAaBHEHUN 1 0 1
96 PelreHrne TpUroHOMETPUUECKUX YPAaBHEHUN 1 0 0
97 PemieHre TpUroHOMETPUYECKHX YPaBHEHUI 1 0 1
98 Pemenne TpuroHoMeTpuUeCKNX ypaBHEHUN 1 0 0
99 Penenrie TpUroHOMETPHIECKUX YPABHEHHM 1 0 1
100 Pemiennie TpUroHOMETPUUYECKUX YPABHEHHM 1 0 0
101 KonTponbhas pabota: "TpI/IFOHOMeTpI/IIIeCKI/'I'e 1 1 0
BBIPAXKEHUS] M TPUTOHOMETPHUECKHE YPAaBHEHHUS
[TocnemoBaTenbHOCTH, CIIOCOOBI 33/ TaHUS
102 nocjenoBarenbHocTer. MeTo MaTeMaTHUECKOH 1 0 0
WHYKIIHH
MOHOTOHHBIE U OTPaHUYEHHBIC
103 MOCTIe0BaTENbHOCTH. VIcTopus aHaM3a OECKOHEYHO 1 0 0
MaJIbIX
104 ApudmMernueckasi Iporpeccus 1 0 1
105 ['eomeTpudeckas mporpeccus 1 0 1
106 beckoHeyHO yOBIBaroIasi reoMeTpruaecKast 1 0 0
IPOrpeccust
107 Cymma GeckOHEe4HO yObIBaOIIEl reOMEeTpUYECKOM 1 0 0
IPOrPeCcCUu
108 JIvHEHbIN ¥ SKCIOHEHIIMANbHBINA pocT. Huco e. 1 0 0
dopmyria cI0KHBIX TPOIEHTOB
109 JIMHENHBIN U SKCIIOHEHIUAIIbHBIN pocT. HucIo e. 1 0 1
dopmyria CI0KHBIX TPOIEHTOB
110 Hcnons3oBaHUE MPOTrPECCHH IS PEIICHUS 1 0 0
peaTbHBIX 33724 MPUKJIAJHOTO XapaKTepa
111 Kountpoasnas patdora: "[lociienoBareibHOCTH 1 1 0
u nporpeccuu’’
112 HenpepbIBHBIE QYHKIINHN U X CBOWCTBA 0 0
113 Touka pa3pbiBa. ACUMITOTHI TpahUKOB QYHKITHI 0 1
114 CBolicTBa (YHKIIMI HEMPEPHIBHBIX HA OTPE3KE 0 0
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115 CBoiicTBa (YHKIIMI HETPEPHIBHBIX HA OTPE3KE 1 0 1
116 Metos MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB 1 0 0
117 MeTo HHTEPBAJIOB JIJIsI PEIICHUSI HEPABEHCTB 1 0 0
118 MeTo HHTEPBAJIOB IS PEIICHUSI HEPABEHCTB 1 0 1
[IpuMeHeHne cBOMCTB HEMPEPBIBHBIX (DYHKIIUH TS
119 penieHus 3aaau 1 0 0
120 [TpumeHeHre CBOWCTB HETIPEPBHIBHBIX (DYHKIUH JUIs 1 0 1
pelIeHus 3a1a4
121 [TepBast 1 BTOpasi MPOU3BOIHBIC (hYHKIIUU 1 0 1
Omnpenenenue, reome €CKUI CMBIC
199 [pe/eNCHHE, FEOMETPHIECKHIE CMBICT 1 0 1
MTPOU3BOTHON
123 Onpepaenenne, GU3NICCKUN CMBICI TPOM3BOTHOM 1 0 1
124 YpaBHEeHHE KacaTeNbHOU K TpaduKy GHYHKIIUU 1 0 0
125 YpaBHeHHe KacaTeNnbHON K TpaduKy HYHKIIUU 1 0 1
126 [Tpon3BOAHBIC ATIEMEHTAPHBIX () YHKIIHHA 1 0 0
127 [TpousBoHbIC AJIEeMEHTapHbBIX QYHKINN 1 0 1
128 [IpousBoaHasi CyMMbI, TPOU3BEACHHUS, YACTHOTO U 1 0 0
KOMIO3UIMH ()YHKIIHIA
[IpousBoaHast CyMMBI, IPOU3BEACHUS, YACTHOTO U
129 . 1 0 1
KOMIO3HITNH ()YHKITHIA
130 [TpousBoaHast CyMMBI, TPOU3BEICHHUS, YACTHOTO U 1 0 0
KOMIO3UINHU (DYHKITUH
131 Koutpoabnas patdora: "IIpousBognas' 1 1 0
[ToBTOpeHue, 06001IeHIE, CHCTEMATH3AITIS
132 o n " 1 0 0
3HaHUi: "YpaBHEHUS
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIUS
133 BTOD YOOI H 1 0 0
3HaHu: "OyHKIMU
134 HroroBasi KOHTpPoIbHasi paboTa 1 1 0
135 HNToroBasi KOHTpPoJbLHasi padoTa 0
136 IToBTOpEHME, 0000IICHIE, CHCTEMATH3AIIHS 0
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