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ITosicHuTeIbHAA 3alIMCKA

VYueOHblil Kypc «AnreOpa W Havala MaTeMaTHYECKOTO aHAIM3a» SIBIACTCS OAHMM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEeIHEro OOIIero
00pa3oBaHMs, MOCKOJIbKY, C OJHONH CTOPOHBI, OH 00ECHEUYMBACT MHCTPYMEHTAIbHYIO 0a3y AJs M3y4EHHUs BCEX €CTECTBEHHO-HAY4HbBIX KYpCOB, a C
Apyroil CTOPOHBI, (OPMHPYET JIOTUYECKOE M Aa0CTPAKTHOE MBIIUICHHE OOYYalomUXcs Ha YpOBHE, HEOOXOAMMOM JUIi OCBOCHHS WH(POPMATHUKH,
OO0I1I€CTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M APYrUX IUCHMILIMH. B paMkax naHHoOro yyeOHOro xypca oOydaroliuecsl OBJIAZIEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU AOCTHXKEHHS B MaTeMaTHUECKOH (opme.

VYuebHblil Kypc anreOpbl ¥ HayaJl MaTEeMAaTHYECKOI'O aHajlW3a 3aKJa/bIBA€T OCHOBY JUISl YCIELIHOI'O OBJIAJCHUs 3aKOHaMU (U3UKU, XUMUH,
OMOJIOTUHU, MOHMMAHUS OCHOBHBIX TEHICHLMH pa3BUTHUS SKOHOMUKHM M OOLIECTBEHHOW >KM3HHM, TO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HMCIIOJIB30BaTh UX IS JajbHEHIIero oOpa3oBaHus U B MOBCEJIHEBHON XMU3HU. B TO ke Bpems
oBNajicHue aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH KOHCTPYKLMSMH aireOpbl M MaTeMaTHYeCKOTO aHajn3a pPa3BHBA€T YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTH MCTHHHOCTB, JIOKa3blBaTh YTBEP)KICHHUS C IMOMOLIbI0 HHAYKIHM M pacCcyXJaTb JeAYKTUBHO, HCIOJIb30BATh
00001IeHNE U KOHKPETH3AIHIO, a0CTParupoBaHNe M aHAIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIITICHHE.

B xozme u3yuenust yueOHOro kypca «Asiredbpa M Hayaja MaTeMaTHYECKOro aHajlu3a» OOydyaroIMecs IOJIyYaloT HOBBIM OINBIT pPELIeHUs
NPUKIAJAHBIX 3a/1a4, CAMOCTOSITEIFHOTO TOCTPOCHHUS MAaTEMAaTHYECKHX MOJENEH pEeaNbHbIX CUTYalHuld, MHTEPIPETAlMH TOJYYEHHBIX PEIICHHH,
3HAKOMSTCS C IPUMEpaMH MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/Ie, HAYKE U UCKYCCTBE, C BHLAAIOIUMUCS MAaTEMAaTUYECKUMU OTKPBITHAMU U UX
aBTOpaMH.

VYuebublii Kypc o00daJaeT 3HAYUTENbHBIM BOCIMTATENbHBIM IOTEHLMATIOM, KOTOpBIA peanu3yercs Kak dYepe3 Yy4yeOHbIH Marepual,
crocoOCTBYIOUINI (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4epe3 CHeHUPUKY yueOHOU NeATeNbHOCTH, TpeOyrolel MpoI0KUTEIbHON
KOHIIEHTPALMU BHUMAHUsI, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTU M OTBETCTBEHHOCTH 3a MOJIYYEHHBINH pe3yibTar.

B ocHoBe MeTonnku 00ydeHusl anredpe u HauajgaM MaTeMaTHYeCKOro aHajan3a JIEKUT AeATeIbHOCTHBIA TPUHILIUIT O0yUEHUSI.

B ctpykrype yueOHOro kypca «Anrebpa n Hayajla MaTeMaTHYECKOT'O aHAJIN3a» BBIJENIEHBI CIEAYIOIINE COAEeP KATEIbHO-METOANYECKHE JINHUY:
«Yucna u BeruncieHus», «OyHKIUU U rpauku», «YpaBHEHUS U HEpaBeHCTBa», «Hauana maremarnyeckoro aHanusa», « MHOXecTBa U Jorukay». Bee
OCHOBHBIE COJIEP)KATEIbHO-METOANYECKHE JMHUM H3y4yaroTcsl Ha NPOTSDKEHUM JBYX JIeT OOydeHHUs Ha ypOBHE CpegHero oouiero obpa3oBaHus,
€CTECTBEHHO JOTIONIHSS JPYT Ipyra W TOCTETIEHHO HACHIIAsCh HOBBIMH TeMaMH W pa3aenamu. [laHHBI ydeOHBIH Kypc SIBISIETCS WHTETPATUBHBIM,
MIOCKOJIbKY 00BEIMHSIET B ce0e co/ieprkaHie HECKOJIBKUX MaTeMaTHYeCKUX TUCIUILINH, TAKUX KakK anreOpa, TPUrOHOMETpusl, MaTeMaTU4eCKU aHaIu3,
TEOpUss MHOXKECTB, MaTemMaTuueckas Jjoruka u japyrue. Ilo Mepe Toro kak oOyuwarouiyecs OBIaJeBalOT BCE Ooyiee HIMPOKHM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIeI0BaTebHO (OPMUPYETCS U COBEPLICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKYIO0 MOJIENb PeallbHOM CUTYaI[H, TPUMEHSTh
3HaHUS, MOJYYEeHHBbIE NMPHU HM3YYEHUH Y4YEOHOro Kypca, Ui peIIEHUS CaMOCTOSTEeNbHO C(HOpPMYTUpOBAHHON MaTeMaTHUECKOW 3ajadyd, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

CopnepxaTenbHO-MeTOANYeCKast IMHUS «Yucna U BBIYMCICHUS» 3aBepuiaeT (HOpMUPOBAHHE HABBIKOB MCIIOJIIb30BAHUS JEHCTBUTENIBHBIX YHCE,
KOTOpOoe OBUTO HAdyaTo Ha ypOBHE OCHOBHOTO o0rmiero oOpaszoBanms. Ha ypoBHe cpemnero obmiero oOpa3oBaHHs 0c000€ BHHMAaHHUE YIEISIETCS
(OpMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOLUIMX B ce0s MCIOJIb30BaHME pa3IMYHBIX (OPM 3alUCH YUCIA, YMEHHUE Jenarhb
MPUKH]IKY, BBITIOIHATH NMPUOIMKEHHBIC BBIYUCICHUS, OIICHUBATh YMCIIOBBIC BBIPOKEHHS, paboTaTh C MAaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMbBIE



00y4aroImuMCsl MHOXKECTBA HATYpaJIbHBIX, LIEJbIX, PALMOHAIBHBIX U JEHCTBUTENBHBIX YHCEN JOINOJHSIKTCS MHOKECTBOM KOMIUIEKCHBIX uucen. B
KaX/IOM U3 3TUX MHOXECTB PAaCCMAaTPHUBAIOTCSI CBOMCTBEHHBIE €My CIICIU(PHUECKUE 3aJa4i U OIEpaIliy: JAeJICHHE Hallelo, ONIEPHUPOBAHNE OCTaTKaMHU
Ha MHOJKECTBE LIEJIBIX YHUCEJI, 0COObIE CBOMCTBA PAl[MOHAIBHBIX U UPPALMOHAIBHBIX YUCEll, apU(PMETHUYECKHE ONepaliH, a TaKXKe U3BJICUEHHE KOPHS
HaTypaJIbHOM CTENEHU Ha MHOXKECTBE KOMILJIEKCHBIX 4yKcell. biaronaps nocineaoBaTrelbHOMY paCUIMPEHUIO KPYTa UCIIOJIb3YyEMbIX YUCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMU MX IPUMEHEHUs AJIS PEIICHUs pa3iMyHbIX 3a/1a4 (GOpMUpPYETCs NPEACTaBICHNUE O €AMHCTBE MAaTEMAaTUKHU KAaK HayKH U €€ pojH B
MOCTPOSHUH MOJIENICH pealbHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

JIlunus «YpaBHEHUs U HEPAaBEHCTBA» PEANM3yeTCsl Ha MPOTSHKEHUU BCEro 0OY4EHHUs Ha YPOBHE CpeAHEro oouiero oOpa3oBaHMs, TOCKOIbKY B
KaxaoM pazzene [IporpaMmbl IpeayCMOTPEHO pelIeHrne COOTBETCTBYIOMUX 3a/1ad. B pesynbprare 00ydaronirecs OBIaJeBalOT pa3IMuYHbIMU METOAAMU
pelleHHsl pallMOHAJIbHBIX, UPPALMOHAIBHBIX, [IOKA3aTENIbHBIX, JIOTapU()MUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXkKe
3ajad, coAep)Kalmmx mnapamerpsl. llomydeHHbIE yMEHHs HIMPOKO HCIOJNB3YIOTCS TPU HUCCIENAOBAaHMM (DYHKIMA C MOMOIIBIO MPOU3BOAHOW, MpHU
pelleHNH MPUKJIAHBIX 33Ja4 U 337a4 Ha HaX0X/IeHUe HauOOIbIINX U HAaUMEHBIINX 3HaueHUH GyHkuuu. [laHHas cojepxkarenbHas JMHUS BKIIOYAET B
ce0st Takke GOPMHUPOBAHNE YMEHUH BBIMOJIHATH PACUETHI 110 GopMyiaM, MPeodpa3oBaHUs PAllHOHATBHBIX, HPPAUOHAIBHBIX U TPUTOHOMETPUIECKUX
BBID@)KEHUI, a TakXKe BbIPAKEHUH, colepXkalluX CTerneHu U Jorapu¢msel. biarogaps wu3ydeHuro anredpandyeckoro Martepuaya MPOUCXOAUT
JaJIbHENIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOI'O MBIIIJIEHUS 00yUarouxcst, pOpMUPYIOTCS HABBIKU JAE€TYKTUBHBIX PACCYKJIE€HUH, pabOThI C
CHUMBOJIbHBIMM (pOpMaMH, IPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJI€ PaBEHCTB U HepaBeHCTB. AureOpa mpeanaraer 3¢QexTuBHbIe
MHCTPYMEHTBI JJIs1 PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HarJasHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HayKH.

CopnepxatenbHo-MeToanyeckast TMHUS «DyHKIMU U TpaduKm» TECHO MeperuieTaeTes ¢ ApYrUMHU JIMHUAMHI Y4eOHOro Kypca, HOCKOJIBKY B KAaKOM-
TO CMbICIIe 3a7a€T MOCIE0BATEIbHOCTh U3YUYEHUs MaTepuana. M3yueHue creneHHOW, MoKa3aTelbHOM, Jorapu(MuuecKoil 1 TPUrOHOMETPUUYECKUX
(byHKIMH, UX CBOMCTB M rpa)MKOB, UCHIOIb30BaHUE GYHKIMHN JUId pelleHHs 3a1a4 U3 JPYTruX y4eOHBIX MPEAMETOB U peallbHOM JKU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTUYECKUM aHaJIM30M, TaK U C PElIeHuEM YpaBHEHMH M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yaenseTcss OPMUPOBAHUIO YMEHUS
BbIpaXaTh (pOpPMyJIaMU 3aBHCHMOCTU MEXAY pa3IMYHbIMU BEJIMUMHAMM, UCCIEI0BATh MOTY4YEeHHbIE (YHKLUHU, CTPOUTh UX Tpaduku. Marepuan 3Toi
CoJIepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUI M HaBBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCMOCTH MEX/ly BEJIMUYMHAMU B Pa3IMdHOIl (opMme:
aHAJTMTUYEeCKOH, rpadudeckoil u cioBecHoi. Ero mzyueHune cnocoOCTBYeT pa3BUTHIO aJIrOPUTMHUYECKOTO MBIIIJIEHHS, CTIOCOOHOCTH K 00OOIIEHUIO U
KOHKpETH3alluH, UCII0JIb30BAHNIO aHAJIOTHil.

CopnepxarenpHas nuHMs «Hadana mareMaTnyeckoro aHainu3a» IMO3BOJSAET CYHIECTBEHHO pACIIMPUTH KpPYr KaK MaTeMaTU4eCKUX, TaK U
MPUKJIAIHBIX 3aja4, JOCTYINHBIX OOy4YaroUIMMCs, TaK KaK Y HUX HOSIBISIETCS BO3MOXKHOCTb CTPOUTH I'paUKH CIOXKHBIX (PYHKIMH, ONpEeAensiTh UX
HauOOoJbIIMEe M HAaWMEHBIIME 3HAYEHMS, BBIYUCIATH IUIom@Aaun (Guryp U oObEMBI Te, HAXOJUTh CKOPOCTH M YCKOpeHHs IMpolieccoB. JlaHHas
COJIEp/KaTeNIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHMSI MAaTEMaTHYECKMX MOJENEH pealbHBbIX CHUTYyalluil, IO3BOJSET HAXOIUTh
HaWIydlllee peuieHHe B NPUKIAJAHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKHX, 3a7adaXx. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHalu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-IOTHUECKOT0 M KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TE€XHHMKe U HcKyccTBe. OOywaromiyecs y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTaX, IMOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.



ConepxarenbHO-MeTOANYECKass TUHHUSA «MHOXKECTBAa M JIOTUKA» BKIIOYAET B ceOs 3JIEMEHTHl TEOPUM MHOXECTB M MAaTEMAaTHYECKOW JIOTHKH.
TeopeTnKo-MHOKECTBEHHBIE NPEICTABICHUS MPOHHU3BIBAIOT BECh KypC IIKOJIBHON MAaTEeMAaTWKM W TPEAaraloT HanOojee YHUBEPCAIbHBIA S3BIK,
00BEAMHSIOMMI BCe pa3feibl MaTeMaTHKH U €€ MPUWIOKEHUH, OHM CBS3BIBAIOT pa3HbIe MaTEeMaTHYECKHUE AWCIMIUIMHBI M UX MPUIOKEHHUS B €ANHOE
nenoe. [1oaToMy BaxKHO AaTh BOZMOXKHOCTh 00y4aloeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHOM MAaTEMAaTUKH U MCIIOJIb30BaTh
ero Uil BBIPQKEHHS CBOMX MbICICH. JIpyruM BaKHBIM TNPH3HAKOM MAaTEeMaTHKH KaK HAyKH CIIEAyeT NpPU3HATh CBOMCTBEHHYIO €W CTPOTOCTb
00OCHOBaHMH U CIIEOBAaHUE OMNPEIACNEHHBIM TPAaBMWIaM MOCTPOSHHS JIOKA3aTEeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEMaTHUECKOW JIOTUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUSI OOYYArOIIUXCs, MO3BOJIICT UM CTPOWUTH CBOHM PACCY)KICHHS Ha OCHOBE JIOTMYECKHX IPaBUII,
(bopMHpyeT HABBIKM KPUTUIECKOTO MBIIUICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadana MaTeMaTH4eCKOro aHajn3a» MPHCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJECIMPOBAHUS, KOTOPHIE
MIPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MIOCTPOCHHUS MOJIENICH PEANbHBIX CUTYalUi, UCCIEIOBAHUS dTHX MOJIEIICH C IMOMOIIBIO armapaTa
anreOpsl 1 MaTeMaTH4ecKOro aHallM3a, MHTEPIPETAMH MTOJYyYeHHBIX pe3yJbTaToB. Takue 3alaHus BIUICTCHBI B KaXKIBbIH M3 Pa3[esioB IPOTPAMMBI,
MIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca MIMPOKO MCIONIB3YETCs IS PEHICHUs MPUKIAIHBIX 3a/1a4. [Ipu pemeHnn peanbHbIX MPaKTHYECKUX 3a1a9
oOydarommuecsi pa3BUBAIOT HAOJIOAATEILHOCTh, YMEHHE HAaXOJHUTh 3aKOHOMEPHOCTH, a0CTparMpoBaThCs, WCIOIB30BATh AHAIOTHIO, 0000LIaTh U
KOHKPETU3UPOBaTh MpodiemMy. [lesTenbHOCTh 10 ()OPMHUPOBAHUIO HABBIKOB PEIICHHs MPUKIATHBIX 33/1a4 OpraHU3yeTCsl B MpOoIecce U3yUeHHs BCEX
TeM y4eOHOro Kypca «Airedpa 1 Hayaga MaTeMaTHYECKOTO aHATIH3ay.

Ha u3yuenue yue6HOro Kypca «Anredpa 1 Hadajga MaTEMAaTUYECKOr0 aHalln3a» oTBoAauTcs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B HEJEIN0),
B 11 knacce — 136 yacoB (4 yaca B HEJIEIIIO).

COILEPKAHUE OBYYEHUSA
10 KJIACC
Uucna v BBIYUCIECHUS
Panmonansubie uncna. OOBIKHOBEHHBIE U JACCATHYHBIC IPOOH, MPOILIEHTHI, OECKOHEUHbIE TIeproanueckue apoou. [Ipumenenne npobdeit u mpoIeHTOB
JUTSL peLIEeHUs TPUKIIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACiIe 3HAHUN U PEaIbHOW KU3HH.
JlelicTBuTenbHble 4Hcla. PanuoHalbHble M HppalMOHAJIbHBIE Yucia. ApU(PMETHYECKHE ONepalud ¢ JEHCTBUTENbHBIMU 4YHCIaMU. Moaynb
JEHCTBUTENHHOTO YKCIIA U ero cBolcTBa. [IpuOnmkEéHHbIe BEIUMUCICHHUS, IPAaBUJIa OKPYTIICHUS, TPUKHJIKA U OIIEHKA Pe3yNIbTaTa BEIUYMCICHUN.
Crenens ¢ nensiM nokaszarenem. bunom Hetotona. Mcnons3oBanue noaxozsiieid (popMbl 3alIUCH 1€HCTBUTENBHBIX YUCEI JUISl PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHBIX.
ApubdMeTnieckuii KopeHb HATYpadbHOU CTENIEHU U €r0 CBOMCTBA.
CreneHb ¢ pallMOHAIBHBIM TTOKA3aTENEM U €€ CBOMCTBA, CTENIEHD C IEUCTBUTEIbHBIM MOKA3aTEIIEM.
Jlorapudm uucna. CoiicTa norapudma. JlecaiTuaHbIe U HATypaTbHBIE JIOTapUDMBI.
CuHyC, KOCUHYC, TAHT€HC, KOTAHI€HC YUCIOBOT0 apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMEeHTa.
VYpaBHEHUs U HEPABEHCTBA



ToxnaecTBa U TOXKIECTBEHHbIE ITPpe0Opa3oBaHus. Y paBHEHUE, KOpPEeHb ypaBHEHHUS. PaBHOCHIIbHBIC YpaBHEHHS U ypaBHEHUS-CleACTBUS. HepaBeHCTBO,
pellIeHrEe HEPaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U APOOHO-PAIlMOHANILHBIX YPAaBHEHUN U HEPaBEHCTB. MHOTOUJIEHBI OT OJJHON NepeMeHHOH. JleneHne MHOrouIeHa
Ha MHOTO4IEH ¢ octaTkoM. Teopema be3y. MHOrouieHs! ¢ nieinpiMu kodgduimentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHHM, COIEPIKALINX CTENECHH U KOPHH.

WppanumonaneHble ypaBHeHUs. OCHOBHbBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX YPABHEHU.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEIIEHHUS I0KA3aTEIbHbBIX YPAaBHEHUH.

[TpeoOpa3oBanue BEIpAXKEHUN, COAEPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTapU(PMUIECKUX YPAaBHEHUH.

OcHoBHBIE TpUTOHOMETpUYECKHE Gopmybl. [IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIpAXKEHUH. Pelienne TpUroHoMeTpuIecKux ypaBHEHUI.
Pewrenne cuctem JNMHEWHBIX ypaBHEHUN. Marpuiia CUCTEMBbI JUHEHHBIX ypaBHEHUH. OnpenenuTesib MaTpUIbl 2X2, ero rTeOMEeTPUUYECKU CMBICT U
CBOMCTBA, BBIUMCIICHUE €TI0 3HAYEHUS, IPUMEHEHUE ONPECIUTENS JUIsl PEIICHUs] CUCTEMbI JUHEHHBIX ypaBHEHUU. PellleHne mpukiaaHbixX 3aiad C
IIOMOILIbIO CUCTEMBI JIMHEWHBIX YpaBHEHU. McciaenoBane NoCTPOCHHOM MOJENH € MTOMOIIBIO MAaTPHIL] U OLIPEAEIIUTENEH.

ITocTpoeHne MareMaTH4eCKMX MOJENEW pealbHOM CHTyallud C IOMOLIBIO YPABHEHUN W HEPABEHCTB. lIpuMeHeHue ypaBHEHMM M HEPAaBEHCTB K
pELIeHHI0 MaTeMaTHUeCKHX 3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTell HayKu U pealbHOM JKU3HH.

OyHKIMY U TpaPuKH

OyukuwMs, crnocoOsl 3ananusa Gpynkuuu. B3anmuo oOparubie ¢pynkiuu. Kommnosunus Qynkumii. ['paduk QyHkuun. DnemMeHTapHbIe MpeoOpa3zoBaHUs
rpadukoB QPyHKLINH.

OO6nacte ompezneneHus U MHOXeCTBO 3HaueHMH (yHkuuu. Hynmu ¢dyaxoum. [IpomexyTku 3HakomocTosHCTBAa. UETHBIE M HEUETHBIE (YHKIIHU.
[lepuognueckue (ynkuuu. IIpomexxyTku MOHOTOHHOCTH (DYHKIMU. MakcuMyMbl 1 MUHUMYMbI (QyHKunu. Haubonbliee ¥ HauMeHblee 3HAUYEHUS
(GYHKIIUU Ha IPOMEKYTKE.

Jluneitnas, kBagpaTHuHas U APOOHO-TMHENHAs QYHKIIMU. DJIEMEHTApHOE UCCIIEI0BaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

Crenennas (yHKIMS ¢ HATypaldbHBIM H IIeNbIM Toka3areneMm. EE cBoiictBa u rpaduk. CBoiicTBa U rpaguK KOpPHS N-0il CTEMEHM Kak (PyHKIIHH
00OpaTHOM CTENEHU C HAaTypalbHBIM IIOKA3aTEJIEM.

[TokazarenpHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U rpaduku. Vcnons3oBanue rpadukoB GYHKIUN AT pelIeHUs] YpaBHEHHIA.
Tpuronomerpuyeckas oOKpy>XKHOCTb, OIIPE/IEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YMCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpOLeccax U sIBICHUX. I papuKu peaabHbIX 3aBUCUMOCTEH.

Havana maremaTuueckoro anaiunsa

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHUsl TMOCTEAOBAaTeNbHOCTEH. MeTon MareMaTH4ecKoW WHIYKIMA. MOHOTOHHBIE U OTpaHMYCHHBIE
1ocye10BaTeNbHOCTU. MIcTOpusi BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHAIN3a KaK aHAIN3a OECKOHEYHO MaJbIX.

Apudmernueckas M reomeTpuueckas mnporpeccuu. beckoHeuHo yObiBaromias reomerpuyeckas mnporpeccus. Cymma OecKOHEYHO YObIBaroIen
reOMETPUUECKOM Iporpeccuu. JIMHEHHBIN U SKCIIOHEHIMANBHBIA pocT. Yncno e. Popmyna CIOXKHBIX IPOLEHTOB. Vcnonb3oBaHue Nporpeccuu Juist
pellIeHns peabHbIX 3a7]a4 MPUKIAIHOTO XapaKTepa.



HenpepsiBable PyHKIIMU 1 UX cBOMcTBAa. TOYKM pa3pbiBa. AcUMITOTH rpadukoB ¢yHKnmui. CBoWcTBa (PYyHKIIMK HEMPEPBIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JIJIsl pelIeHHsI HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKIUN TSI pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBoanble GyHKIMU. OnpeneneHue, reoMeTpUueckuii 1 (U3MUECKUil CMBICI POU3BOAHOM. YpaBHEHUE KacaTelbHOU K rpad UKy
byHKIMN.

[IpousBoHbIe aneMeHTapHbIX QyHKIMNA. [Ipon3BogHAsS CyMMBI, TPOU3BENCHNUS, YACTHOTO U KOMITO3ULIUU (DYHKIIHIA.

MHoOKecTBa U JOTHKA

MHoOXecTBO, onepanuu HaJ MHOXECTBaMU UM uX cBoWcTBa. /[uarpammsl Oilsiepa—BenHa. [IpuMeHeHHe T€OpeTHUKO-MHOKECTBEHHOIO arapara s
OIMHMCAHUs PEATTLHBIX MPOIIECCOB U SIBJICHUIA, IPH PEIICHUH 33724 U3 JPYTUX YICOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOICTBO MaTEMaTHUYECKOT0 00BEKTA, CIIEACTBHE, JOKA3aTeIbCTBO, PABHOCUIILHBIE YPaBHEHUS.

11 KJIACC

Yucna v BBIYUCIICHUS

Hatypanbnble u nensle uncia. IlpuMeHenue mpu3HakoB JEIMMOCTH LENbIX 4Mcesd, HauOonbmmi odmui nenurens (nanee — HOJl) u HauMeHnbliee
ob1ee kpatHoe (nasnee — HOK), ocraTkoB 1o Moayito, anroputma EBkinuaa ass pemienus 3a1a4 B LENbIX YACIAX.

KommiekcHbie uncia. Anredpanyueckasi 1 TPUTOHOMETpUYECKasi (POPMBI 3aIMCH KOMIUIEKCHOTO YKcia. ApH(PMETHIECKHE OTIepaui ¢ KOMIUIEKCHBIMH
yuciaamu. M300pakeHre KOMIUIEKCHBIX 4MCeNl Ha KOopAuHATHOM IuiockocTH. Popmyina Myaspa. KopHu n-oif cTeneHM U3 KOMIUIEKCHOTO YHCHIA.
[IpuMeHeHne KOMIUIEKCHBIX YMCeN JUIsl pelieHns (PU3MUEeCKUX U T€OMETPUUECKUX 3a/1au.

VYpaBHEHMSI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHH U HepaBeHCTB. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTHU. PelieHre TpuroHoMeTpuyeckx HepaBeHCTB.
OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEH palliOHAJIbHBIX, UPPAllMOHAIbHBIX, TOKA3aTENbHBIX U JOrapu(PMUUECKUX YPaBHEHUH.
VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIApPAMETPAMH.

[IpumeHneHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHUX 3ajad M 3ajad U3 pa3IuvHbIX oOjacTell HayKu U peajbHOW >KHU3HH,
MHTEPIIpETAIMS TOJTYYEHHbBIX PE3yIbTaTOB.

OyHKIMH U TpapuKH

I'paduk xomnozunuu ¢pyHkuii. ['eomerpuueckre oOpa3pl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U TpadUKH.

I'padnueckue MeToabl penieHus: ypaBHEHU 1 HepaBeHCTB. [ paduyeckue MeTobl peleHus 3aad ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUI Ui MCCIeI0BaHUs TPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUH 33734 U3 JPYTruX y4eOH bIX
MIPEIMETOB U PEAIbHOM JKU3HH.



Havana marematnueckoro anannsza

[TpumeHeHne MPOU3BOJHON K HCCIIEAOBAHUIO (PYHKIMIT Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxoxneHue HauOOJIbIIET0 M HAaUMEHBIIET0 3HAYeHUH
HEeNpephIBHON (DYHKIIUU HA OTPE3KE.

IIpumeHeHne NPOU3BOAHON JUIsl HAXOXKICHUS HAWJIYYIIEro pEeUIeHUs B MPUKIAIHBIX 3a/jadax, JUlsl ONpEAeSICHUs] CKOPOCTU U YCKOPEHMsI Ipolecca,
3a1aHHOTO (POPMYJIION MK TpadUKOM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHbie aneMenTapHbIX GyHKUM. [IpaBuia HaxoxAeHUs IEPBOOOPA3HBIX.

Huterpain. 'eoMeTpudeckuii cMbICT HHTETpaia. Beranciaenue onpenenéHHoro uHTerpaia no Gopmyine Herotona-Jleionuna.

[TpumeHeHrne UHTETpaIa A1l HAXOXKACHUS TUIOMAIeH MIOCKUX GUTyp U 00BEMOB r€OMETPUIECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbpIX ypaBHEHHH. MareMaTnyeckoe MOACTMPOBAHUE PEAbHBIX MPOILECCOB C MOMOIIBI0 Au(depeHInaIbHbIX
YpPaBHEHUU.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’)k1aHCKOTr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXJTAHCKOW TMO3ULKU 00ydYarolmerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCHIICKOro oOuiecTBa, MPEICTABICHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYP, SBJICHHH, MpoLEAyp Tpa’kAaHCKOro olmiecTBa (BbIOOPHI, OMPOCH U JPYyroe),
YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHM € UX (PYHKLIMSAMU U HA3HAUEHUEM;

2) NaTpUOTHUYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUICKON TpakIaHCKONH HAEHTUYHOCTH, YBa)KEHHS K IMPOLUIOMY M HACTOALIEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOE
OTHOIIEHUE K JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOMN LIKOJIbI, UCIIOIb30BAHUE ITUX JTOCTHKCHUH B IPYTUX HayKax,
TEXHOJIOTUSIX, chepax IKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHE JIyXOBHBIX ILIEHHOCTEH pPOCCHIICKOr0 Hapoia, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEJAEHHS, CBA3aHHOIO C
MPAKTUYECKUM NIPUMEHEHHEM JOCTHKEHUN HayKU U I€ATEIbHOCTBIO0 YUEHOT0, OCO3HAHHE JJMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONUYUBOIO OYAYLIETro;

4) 5CTeTUYECKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OJCTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELIeHUH, pacCyKIeHUuM,
BOCIIPUMMYHUBOCTb K MATEMAaTHYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) du3nyeckoro BOCIIUTAHMUS:



Cc(OPMHPOBAHHOCTh YMEHHUS MMPUMEHSATh MAaTEMaTUYECKUE 3HAHUSI B HHTEpEcax 3JI0pOBOr0 M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE
K CBOEMY 3JIOpPOBBIO (30pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEXHM 3aHATHU W OTABIXA, peryispHas (u3uveckas aKTUBHOCTH), (PHU3UUECKOe
COBEPIICHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-030POBUTEIBLHOMN JICATEIIEHOCTHIO;

6) TPyIOBOTO BOCITUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHHE ILIEHHOCTH TPYIOJIIOOUs, WHTEpEC K pa3Iu4HbiM chepaM MpodhecCHOHAIBLHOW IESITeIbHOCTH, CBS3aHHBIM C
MaTEeMAaTHKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpINAaTh OCO3HAHHBIM BHIOOp Oymymieil mpodeccun M peanu3oBhIBaTh COOCTBEHHBIC KH3HECHHBIC
TUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY 00Opa30BaHUIO M CaMOOOPa30BaHHIO HA MPOTSHKCHUU BCEH JKU3HHU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7a4 MATeMAaTHUECKON HAMIPaBICHHOCTH,

7) 3KOJOTHYECKOTO BOCITUTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTHYECKOH KYyJIbTYphl, TOHWMAHUE BIIASHHUS COIHMAIBHO-DKOHOMHYECKHX IPOIECCOB HA COCTOSHUE TPUPOJHONW H
COIMAJILHOW Cpe/bl, OCO3HAHHME TJIOOAIBHOTO XapaKTepa ASKOJIOTUYECKUX MpoOJIeM, OpHEHTAIMs Ha NMPUMEHCHHE MATeMAaTHYCCKUX 3HAHUW IS
pelIeHus 3a/1a4 B 00JIACTH OKPYKAIOIIEH cpeibl, TUIAHUPOBAHKUE TIOCTYITKOB M OI[EHKH WX BO3MOYKHBIX TOCIICICTBUMN Il OKPY)KAOIIEH CPEIbI;

8) LIEHHOCTH HAayYHOT'O TIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIICCTBCHHON IPAKTUKH, TTOHUMaHUE
MaTeMaTHYECKOM HayKH Kak cephl 4eJI0BEUESCKOM JICATEIIbHOCTH, 3TANOB € pa3BUTHUS M 3HAYUMOCTH JUIS Pa3BUTHS [UBUIIN3AIIUH, OBJIAJICHUAC I3bIKOM
MaTEeMATHKd W MaTEMAaTHYECKON KYJIBTypOil KakK CpEJCTBOM II03HAHUS MHpPA, TOTOBHOCTH OCYIIECTBJIATh NMPOSKTHYIO W HCCIICIOBATEILCKYIO
JESTEIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBarenbHbIe YHUBEPCATIbHBIE YU€OHbBIE IeHCTBUS

ba3oBble mornueckue 1eucTBU:

BBISIBIISITh U XapaKTEpU30BaTh CYILECTBEHHbIE NMPU3HAKU MATEeMAaTHYECKUX OOBEKTOB, MOHATHH, OTHOIIEHUN MEXIYy MOHATUSAMH, (OPMYIHPOBATH
oTpesieNIeHUs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MIPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS Ui 000OIIEHNs M CPAaBHEHUSI, KPUTEPUH ITPOBOAUMOIO
aHaln3a;

BOCIPUHUMATh, JOPMYIUPOBATH U MPEe0OPa30BBIBATH CY)KJEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIE, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;
BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpeUHs B (akTaxX, NaHHBIX, HAOMIONEHUSX M YTBEPXKICHUSX, Npeasiarathb
KPUTEPUH IS BBISIBJICHMS 3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUEHNUN, YMO3aKIFOUECHNUN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENIBHO JI0KA3aTebCTBA MATEMAaTHUECKUX YTBEPKJIEHUH (IpsMbIe U OT MPOTUBHOIO), BHICTPAUBAaTh apryMEHTAIUIO, IPUBOIUTh
MPUMEPHI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

BBIOMpPATh CMOCOO pemeHus: y4eOHOM 3ajaud (CpaBHUBAaTh HECKOJBKO BAapUAHTOB pEIICHUs, BBIOMpaTh Haubosiee MOAXOIAMMNA C y4E€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).



bazoBeie uccnenoBaTeabCKue IEHCTBUS:

MCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIILCKHI WHCTPYMEHT IMO3HaHUS, (hOPMYIHPOBATH BOIMPOCH], (UKCHUPYIOIIUME MPOTUBOpEUYHE, MpodiIemy,
yCTaHABJIMBATh KICKOMOE U JIaHHOE, JOPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

MIPOBOJNTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0OBhEeKTa, SIBJICHUS,
nporiecca, BRISIBICHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, ITPOIIECCAMHU;

CaMOCTOSITENTLHO (DOPMYITHPOBATH OOOOIICHUS U BBIBOABI MO PE3yIbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, UCCICIOBAHUS, OICHUBATH TOCTOBEPHOCTh
MIOJTYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHUH;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEAIOIIOKECHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadpopmanmeii:

BBISBJIATH 1e(DUINTH HHOOPMALIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC U JIJIS PEIICHHS 3a/1a4H;

BBIOMPATh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATh WHPOPMAIMIO PA3ITUYHBIX
BHJIOB ¥ (DOPM IIpeICTaBICHUS;

CTPYKTYpUPOBaTh HH()OPMAIIHIO, TPEICTABIATH €€ B pa3IHMUHBIX (POpMax, WILTIOCTPUPOBATH rPpauIeCcKu;

OIICHUBATH HAAEKHOCTh MH(DOPMAIIMH TTO CAMOCTOSATEIIBHO CHOPMYITUPOBAHHBIM KPHTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCATbHBIC yUCOHBIC ICHCTBUS

OO6muieHue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSMHU W TEISIMH OOINEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY
3peHus B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y pelIeHus 3a7aui, KOMMEHTHPOBATh MOTYyYEHHBIN pe3yibTar;

B X0JI¢ O0CYXJICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI, IPOOIEMBI, pelIaeMoi 3a7a9, BRICKA3bIBATh UJICH, HAICJICHHBIC HA ITOWCK
pEelIeHNs, CONOCTABIATh CBOU CYKIEHUS C CYXKICHUSAMHU JAPYrUX YYACTHUKOB JAHMANIOra, 0OHAPYKUBATh Pa3MuKie U CXOJICTBO MO3UIIHI, B KOPPEKTHON
dbopme popMynHpOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEJICTaBIATh PEe3yNbTaThl PEIICHHs 33a[la4uM, SKCIIEPUMEHTa, UCCIIEeIOBaHUs, MPOEKTa, CAMOCTOATEIHHO BHIOMPATh (hOpMAT BBICTYIJICHHUS C YYETOM
3aJ1a4 MPE3eHTAI[UN U OCOOCHHOCTEH ayAUTOPHH.

PerynsatuBHble yHUBEpCcalbHbIE yUeOHbIE 1EHCTBUS

Camoopranu3anusi:

COCTaBJIAThH IUIAH, alNTOPUTM peIIeHHs 3a7aud, BBIOMpaATh CHOCOO peIIeHHs C y4E€TOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ yYETOM HOBOW MH(OPMAaLIH.

CaMOKOHTpPOJIb, SMOLIMOHAIbHBIA UHTEJUICKT:

BJIaJ€Th HaBbIKaMH MMO3HaBaTENEHON pedpneKcm/I KaK OCO3HaHHsA COBCPIIACMBIX )IeI\/'ICTBI/II\/’I U MBICIIMTCIIBHBIX TTPOLECCOB, UX PE3YIbTATOB, BJIIAJICTH
criocob6aMu caMOTIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca U pe3yabTaTa pelIeHUsl MaTeMaTHIeCKOH 3a1aui;



NPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 337a4H, BHOCUTh KOPPEKTHUBHI B JICATEIFHOCTh HA OCHOBE HOBBIX O0OCTOSATEIIHCTB,
JTaHHBIX, HAWJICHHBIX ONIMOOK, BBISIBIICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3YJbTATa IIEIH U YCIOBHSIM, OOBSCHITH NPUYMHBI JOCTHKCHUS WM HEAOCTH)KEHHSI PE3yIIbTaToOB JESTEIbHOCTH, HAXOIUTh
omKOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas eSITENbHOCTS!

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIMBHIYaJIbHON pabOTHI MpH PEUICHWH Y4YEeOHBIX 3ajad, MPHUHUMATh LEJIb COBMECTHOMH
NEATeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW PabOTHI, pacrpenensaTh BHIbI PadOT, JOrOBapUBAThCS, O0OCYKAATh MPOLECC U PE3yNbTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboOThl (0OCYKAECHUS, OOMEH MHEHHH, «MO3TOBbIE LITYPMBI» M HHBIE), BBINOJIHATH CBOI YacTh PaOOTHI M
KOOPJAWHUPOBATh CBOM JEHCTBUS C JPYTMMH YI€HAMH KOMaHJbBI, OLIEHMBATh KA4yeCTBO CBOETr0 BKJIAaJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
cOpMyIMPOBaHHBIM yYaCTHHUKAMU B3aHMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kinacce oOyyarouuiics mosyyuT ciaeayroline IpeMeTHbIe pe3yIbTaThl 110 OTAEIbHBIM TeMaM paboueil mporpaMMsel yueOHOTro
Kypca «Airedpa ¥ Hayajla MaTEMaTHYECKOT0 aHAJIN3a»:

Yucna v BBIYMCICHUS:

CBOOO/IHO OIEPUPOBATh MOHATUSMU: PAlMOHAIBHOE YMCIIO, OECKOHEYHasl Mepruogudeckasl 1poOb, MPOIEHTHI, UPPALMOHATIBLHOE YHMCIO0, MHOKECTBA
palMOHAIbHBIX U JEHCTBUTEIBHBIX YACEN, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

MPUMEHSTh JPOOH U MPOLEHTHI JUIs PeIlIeHUs] TPUKIIAJHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiedl 3HaHUI U pealibHOM KU3HH;

IPUMEHSATH MPUOIMKEHHBIE BEIYUCIICHUS, TPABUIIa OKPYTIICHUS, IPUKUIKY U OLIEHKY pe3ysbTaTa BHIYMCICHUN;

CBOOO/IHO ONIEPUPOBATH NOHITUEM: CTENIEHb C LIETbIM [TOKA3aTEIEeM, UCIIOJIb30BATh MOAXOIALIYI0 (POPMY 3aMHUCH JEHCTBUTENBHBIX YHCEN IS PELl eHUsI
IIPAKTUYECKUX 3a7ja4 U IPECTABIICHUS JAHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CcBOOO/IHO ONIEPUPOBATH MOHATUAMU: JJOorapu(dM YKcia, TeCATUUHbIE U HaTypallbHbIE JIOTapu(MBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa,

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOIO apryMeEHTa.

VYpaBHEHHs 1 HEPABEHCTBA:

CBOOOJHO OINEpPHPOBATh MOHATHSAMM: TOXKJIECTBO, YpAaBHEHHE, HEPAaBEHCTBO, PaBHOCWIIbHBIE YPAaBHEHHMS U ypaBHEHUS-CIEICTBUS, PaBHOCHIIbHBIC
HEpPaBEHCTBA;

OPUMEHATh PA3IMYHbIE METOABI PELICHUs PalMOHAIBHBIX M JIPOOHO-PALMOHANBHBIX ypPaBHEHHUH, NPUMEHSTh METOJ MHTEPBAJIOB MAJS pPELICHUS
HEPABEHCTB;



CBOOOJHO ONEpPUPOBATh MOHATUAMHU: MHOIOWIEH OT OJHON NEPEeMEHHOH, MHOTOWIEH C LeIbIMU KOY(PPHUIHMEHTaMHU, KOPHU MHOTIOWIEHA, IPUMEHSTh
JieJICHHEe MHOIO4JIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera i pelenus 3aaad;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CUCTEMA JIMHEMHBIX YpaBHEHHH, MaTpulia, ONpPEAEIUTENb MATpULbl 2 X 2 M €ro reoMeTpUYEeCKHH CMBICI,
HCII0JIb30BaTh CBOMCTBA ONPENENUTENs] 2 X 2 JUIsl BBIUMCIEHMSI €r0 3HAYEHUS, IPUMEHATH OIPENEIUTENN Ul PEUIEHUS CUCTEMbl JMHEHHBIX
YPaBHEHHH, MOJEJIHMPOBATH PEAJIbHBIE CUTYyallMd C IOMOILBIO CHUCTEMBI JINHEHHBIX YPAaBHEHHH, MCCIEAO0BAaTh IOCTPOEHHBIE MOJIEIH C ITOMOILIBIO
MAaTpUIL U ONpEeAETUTENIEH, MHTEPIIPETUPOBATD MTOJYUYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU [l IPe0Opa30BaHUs BbIPaKEHUI;

BBITOJIHATH MPEOOPA30BAHMSI YHCIOBBIX BBIPAXKEHUH, COJCPKAILINX CTETIEHH C PAllMOHATIBHBIM [TOKa3aTelIeM;

HCHOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis MpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOO/JIHO ONEpUPOBaTh MOHATUSAMU: HppPALMOHAIBHBIE, TOKAa3aTEJIbHbIE U JOrapu(pMHUUECKHe YpaBHEHMS, HaXOAWUTh MX pPEIICHUS C IIOMOIIbIO
PaBHOCHJIBHBIX IIEPEXOJ0B MJIU OCYILLECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI U TPeoOpa3oBaHUsl TPUTOHOMETPUIECKHIX BBIPAKCHHIA;

CBOOOJHO OIEpUPOBaTh IOHATUEM: TPUIOHOMETPUUYECKOE YpaBHEHHUE, IPUMEHATh HeoOXoaumble (OpMyIbl A pelleHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX ypaBHEHUM;

MOJICJINPOBaTh pEalbHbIe CUTYAllMM Ha SA3bIKE aNreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA I10 YCJIOBHUIO 3aJayd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM allapara ajureOpsl.

OyHKIUYN U TpapUKu:

cBOOO/IHO ONEpUPOBATh MOHATUAMU: (PYHKIIMS, CIOCOOBI 3aJaHus (QYHKIMHU, B3aMMHO 0OpaTHbIe (PYHKIIUH, KOMIIO3ULIUS PYHKUINN, rpaduk QpyHKUINH,
BBINOJIHATH 3JIEMEHTapHble IpeoOpa3oBaHus rpaukoB GyHKINHT;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: 00JIaCTh ONPEEIICHUS U MHOXKECTBO 3HAUYEHUIN PYHKIIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;
CBOOOJTHO ONEPHPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIMH, IEpUoInUecKrue QYHKINU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKIIMH, HanOOJIbIIee U HAaMEHbIIee 3HaueHNEe (QYHKIIUU Ha IPOMEXKYTKE;

CBOOOJHO OMEpUpOBaTh MOHATHAMU: CTENEHHAas (YHKIMS C HATypaJbHbIM U LIEJNBIM IOKa3aTeneM, IrpaduK CTENEHHOM (YHKLIUHU C HATypalbHBIM U
L[eJIBIM TIOKa3aTesieM, TpaduK KOpHs n-0i cTeneHH Kak (yHKIUU 00paTHOM CTENEHH ¢ HaTypaJIbHBIM IOKa3aTelleM;

ONEpPUPOBATH MOHATUSAMH: JHMHEHHas, KBaJpaTHUYHas U OpOOHO-TMHEWHass ()YHKIMM, BBIIOJIHATH 3JEMEHTAapHOE MCCIIEOBAaHUE M IMOCTPOEHHE HX
rpauKoB;

cBOOO/IHO OTIEpUPOBAThH MOHATUSAMU: MTOKa3aTeNbHas U Jorapudmuueckas GyHKIUU, UX CBOMCTBA U IpadUKH, UCIOJIb30BATh UX IPaQUKU AJIS peIIeHUs
YPaBHEHUH;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAS! OKPYKHOCTh, ONIPE/IeICHHE TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;
UCMOJIb30BaTh Tpapuky (QYHKIMHA U1 UCCIIeTOBAaHMS MPOLECCOB M 3aBUCUMOCTEH MPH PEIIeHUH 3a/1a4 U3 JPYruX y4eOHBbIX MPEIMETOB U pPeabHOM
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEX]ly BETMUMHAMY;

Havana maTremaTnueckoro aHanusza:



CBOOOJHO OIEpUpPOBaTh MOHATUAMHU: apU(PMeTHUecKas U IeoMeTpuYecKas Iporpeccus, OSCKOHEYHO YObIBarollass reoMeTpuuecKass Iporpeccus,
JMHEWHBIA ¥ SKCIIOHEHIIMATBHBIN pOCT, OPMYJIa CIIOKHBIX MPOLEHTOB, HIMETh MPEICTABICHNE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUU VI PELIEHUS PealbHbIX 331a4 PUKIAJHOIO XapaKTepa;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: TIOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHus TOCJIEJOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYCHHBIC
I10CJIEI0BATENbHOCTH, IOHUMATh OCHOBBI 3apOKICHHSI MAaTEMAaTHYECKOT0 aHaIN3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: HETIPEPhIBHBIC (DYHKIMH, TOYKH pa3pbiBa rpaduka GyHKIMHA, aCHMOTOTHI Tpaduka QyHKIUH,

CBOOOJIHO ONEPUPOBATH MOHATHEM: (YHKIIMS, HEIIPEPBIBHAS HA OTPE3KE, IPUMEHATh CBOMCTBA HENPEPBIBHBIX (DYHKLUH JUIsl pELICHUs 3aa4;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TIEpBasi M BTOpasi MPOU3BOJHBIC (PYHKIINH, KacaTeabHast K rpaduky QyHKINH,

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U KOMIIO3ULIUH JBYX (DYHKIMH, 3HaTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a/1a4.

MHoxecTBa 1 JIOTHKa:

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: MHOXECTBO, OTIEPALIMY HAJl MHOKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar A ONMCAaHUs PealbHbIX NPOLIECCOB M SBJIECHUM, NPU pEIICHUU 3ajad U3 APYrHX Y4eOHbIX
MIPEIMETOB;

CBOOOJHO ONEpHpPOBaTh MOHATUSAMH: OIpEJC/IEHUe, TeopeMa, ypaBHEHHE-CJIEACTBHE, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, J0Ka3aTelIbCTBO,
PaBHOCHIIbHBIC YPaBHEHUSI M HEPABEHCTBA.

K xoHIiy oOyuenus B 11 kinacce oOyuaromuiicss HOJYYUT CIAEAYIOIINME IPEIMETHbIE Pe3ybTaThl 10 OTAEIbHBIM TeMaM paboueil IporpaMMel y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOT 0 aHAJIN3a»:

Yucna u BBIYUCICHUS:

CBOOOJTHO OTIEPUPOBATh MOHATHAMHU: HATYpaJbHOE U IEJI0€ YMCIIO, MHOXKECTBA HATYPAIbHBIX M LENBIX YUCEN, MCIIOJIb30BaTh MPHU3HAKH JCTHMOCTH
nenbix ynces, HOJl u HOK HatypanbHBIX 4nceln AJs pelieHus 3a1a4, IpUMEeHTh anroput™ EBkinna;

CBOOOJTHO OTIEPHPOBATH MIOHATHEM OCTATKa IO MOJYJIIO, 3aIIMCHIBAaTh HATYPAJbHBIE YUCIIA B PA3IMYHBIX MTO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;
CBOOOJTHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YMCIIO M MHOXECTBO KOMIIIEKCHBIX YHCEI, NMPEJICTaBIATh KOMIUIEKCHBIE YUCIIA B anre0pandeckoi
Y TPUTOHOMETPUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHIE OTIEpaIliy ¢ HUMHU B U300pakaTh Ha KOOPIWHATHOM IIOCKOCTH.

VYpaBHEeHUs U HEpaBEHCTBA!

CBOOOJHO OIEPUPOBAThH TMOHITHUSMHU: HPpPAMOHAIBHBIC, MTOKA3aTeNbHBIE M JIOTapH(MHUYECKHE HEPAaBEHCTBA, HAXOJUTh MX PEHICHUS C TTOMOIIBIO
PaBHOCHIIBHBIX TIEPEXOJIOB;

OCYILECTBISATH OTOOP KOpHEH NMpH pelieHNH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJTHO OTIEPHPOBATH TMOHATHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, IMPHMEHSATh HEOOXOMMMBIE (OPMYINBI UIsl pPEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPHUPOBATH MOHITUSMHU: CHUCTEMa M COBOKYITHOCTh YPaBHEHHU M HEPAaBEHCTB, PABHOCHUIIHLHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOUTh
peLIeHHs CUCTEMBI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEeIbHBIX U JIOTapU()MUUYECKUX YpaBHEHHH U HEPABEHCTB;



peliaTh panuoHaIbHbIe, UPPALMOHAIBHBIE, MOKa3aTelbHble, JIOTapu(MUUYECKHEe U TPUTOHOMETPUUYECKUE YPaBHEHMSI U HEPABEHCTBA, COAepKallue
MOZYJIU U TIapaMETPBI;
MPUMEHSITH rpaduuecKkre METOIbI ISl pEIICHUs YpaBHEHUN U HEPABEHCTB, a TAK)Ke 3a/1a4 ¢ apaMeTpaMy;
MOJIEJIMPOBATh pEaJIbHbIE CUTYAllUU Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3ajayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEJIN C UCTIOJIb30BAaHUEM alllapaTa aareOpbl, MHTEPIPETUPOBATh MOIYUYEHHBIN pe3ylbTar.
OyHKIUYN U TpapuKu:
CTPOUTH rpaQUKU KOMIO3UINU (PYHKIUH C TIOMOIIBIO 3JIEMEHTAPHOT'O UCCIIEJOBAHMSI U CBOMCTB KOMITO3UILIUU ABYX (DYHKIIHIA;
CTPOUTH '€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;
NPUMEHATH (PYHKIMH I MOJCITUPOBAHMS U CCIIEIOBAHUS PEANBHBIX TPOLIECCOB.
Havana maremaTnueckoro aHanmnsa:
UCI0JIb30BaTh IPOU3BOHYIO Ul UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HAXOJUTh HauOoJIbIIIee U HAUMEHbIIIee 3HaYeHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;
HCIIOJIB30BaTh IPOU3BOJHYIO JUIsI HAaXOXKIACHUS HAWJIydllero PEHICHUS B INPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHMYECKHMX, 3adadax, I
OTpeieNICHUs] CKOPOCTH U YCKOPEHHsI Mpoliecca, 3aaHHOro (opMyIioi wiu rpadukoMm;
CBOOOJHO OIEPUPOBAThH MOHIATUSMH: MEPBOOOpa3Hasi, ONMPEAeIIEHHBIA MHTETPAJ, HAXOAUTh MEePBOOOPA3HBIE MEMEHTAPHBIX (DYHKIMHA M BBIYUCIIATH
uHTerpain no gopmysne Horotona-JleitOnuna;
HaXOJUTh IJIOIAAN MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOLIBIO0 HHTETpaia;
UMETh MPEJICTaBIEHNE O MAaTEMaTHUYECKOM MOJISTHPOBAaHUH HA TIpUMepe cocTaBieHus TuddepeHIaTbHbIX ypaBHEHU;
pemaTh NpUKIaJHbIe 3a/1a4H, B TOM YUCIIE€ COLIMATIbHO-3KOHOMHUYECKOT0 U PU3NYECKOr0 XapaKTepa, CpeICTBAMU MaTEMaTHUECKOT0 aHalIn3a.
TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
OnexkTpoHHbIe (LU(POBLIE)
KomnyectBo yacoB o0pazoBaTeNbHBIE PECYPCHI
HawnmeHnoBaHme pa3zienoB u TeM
New/m IPOrpamMMBbI
KonTtposnbHbIe [TpakTyeckue
Bcero
paboThI paboThI
MHOXeCTBO I€HCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
1 H ° YP 24 1 bubmuorexa [JOK
HepaBeHCTBa. CUCTEMbI TMHEHHBIX
YpaBHEHUI
2 Oyukiun u rpapuku. Crenennas GpyHkous 12 1 bubnnoreka [JOK




C LIEJIBIM [10Ka3aTeIeM
Apudmerndeckuii KOpeHb N-0i CTETICHHU.

3 15 1 bu6mmoreka [IOK
HppauunoHaibHble ypaBHEHUS

4 [TokazarenbHas pynkuus. [lokasarenbHble 10 1 BuGmmotexa LIOK
ypaBHEHHUS

5 Jlorapudpmuueckas GyHKIHS. 18 1 Bubmorexa LIOK
Jlorapudmuueckue ypaBHEHUS

5 TpuroHomeTprudecKue BeIPAXKCHUS U 29 1 Bubmorexa LIOK
ypaBHEHUs

7 [TocnenoBaTeabHOCTH M IPOTPECCUN 10 1 bubnnoreka [JOK

8 HenpepriBabie dynkiuu. [Iponssoanas 20 1 bubnnoreka [JOK

9 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 5 5
3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

11 KITACC
KommuecTBo yacos

HaunmenoBanue pa3nenoB u Tem OnekTpoHHbIE (IUPPOBHIL)

New/n MIPOrpPaMMBbI Bcero KonrponbHeie HpaxTiueckue o0pazoBaTebHbIE PECYPChI

paboThI paboThI

1 HCCJ‘IGJIOB&HI:IG (GYHKIHH C TOMOIIIBIO 29 1 Bubmorexa [IOK
IIPOU3BOIHOM

2 [lepBooOpa3Has u uHTErpa 12 1 bubnnorexka [JOK

3 I'paduku TPUrOHOMETPUUYECKUX (PYHKIIHMA. 14 1 Buborexa [IOK
Tpuronomerpuieckrue HepaBeHCTBA

4 UppatmonansHble, OKa3aTENbHBIE U 24 1 Butmiorexa [IOK
sorapuMUIecKue HEpaBEHCTBA

5 KommnekcHeie uncna 10 1 bubmuorexa [JOK

6 Harypanbnbie u nienpie gyucia 10 1 bubnuorexa [JOK

7 Cuctemsl parmoHaIBHBIX, 12 1 Bubnmorexa [IOK

HppallOHAJIbHBIX ITOKA3aTCIIbHBIX U




JorapuMUYECKUX ypaBHEHUI
8 3ajaun ¢ mapameTpamu 16 1 bubnuorexa [JOK
9 HOBTOPCHI/IC, 000011IeHHEe, CHCTEMATH3AIIAS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
[TOYPOYHOE IINIAHMPOBAHUE
10 KITACC
KomnmuecTBo yacos
Ne i/ Tema ypoka KoHTtposbHbIE [IpakTueckue Aara DUCKIPOHHEIC LHPPOBLIC
Bcero U3ydeHUs  00pa3zoBaTENbHBIE PECYPCHI
paboThI paboThl
1 [[MHOkecTBO, onepaiuH Hajl 1
MHO>KECTBAaMH U KX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara JJisl peleHus 3aaa4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OecKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
) JECSITUYHbIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1 Bubmorexa [IOK
peIICHHS TPUKIIAIHBIX 33129
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
peIICHHS TPUKIIATIHBIX 331a9
8 JleicTBuTenbpHbIE unciia. PaimonaabHbIC U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTndeckue oneparuu C 1

ﬂGfICTBHTGJ'H)HBIMI/I qucjaaMu




10

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBA

11

12

13

14

15

16

17
18

19

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

OcCHOBHBIE METO/IbI PELLIEHUS LENbIX U
JIPpOOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4I€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOrousIeHs! ¢ LEIBIMU
koa¢p¢unmentamu. Teopema Buera
Pemenne cucreM TMHENHBIX YPABHEHUN
Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMsbl JINHEWHBIX YPAaBHEHHM.

Omnpenenurens MaTpuiel 2X2, ero
T€OMETPUYECKHUI CMBICII M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [{OK

bu6mmoreka [IOK

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIIEHHE €0 3HAYCHHS

21

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

bu6mmoreka [IOK

22

Pemienne IMPUKJIAIHBIX 3a1a4 C IOMOIIBIO




23

24

25

26

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KonTtponshas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JMHENHBIX YypaBHEHUN"

OyHKIWMS, CIIOCOOBI 3a/1aHUs () YHKITUH.
B3aumnHo obpaTHbIe QyHKITUH.
Komrmozumus ¢pyHKIui

I'paduk GpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu GpyHknmm.
[IpoMeXyTKH 3HAK MMOCTOSIHCTBA

28

29

30

Ué&rHple 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pyuxuu. [Ipomexxyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl 1 MUHUMYMBI (YHKIIMH.
HauOonp1iee 1 HauMeHblIlee 3HaYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneiinas, kBajpaTuuHas U 1poOHO-
AvHenHas QyHKIMH

bu6mmoreka [JOK

31

32

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
NOCTPOEHUE TpaUKOB ITUX QYHKIUI
DJIEeMEHTapHOE UCCIIEIOBAHUE U
HOCTPOCHHE TPAPHUKOB ITHX (HYHKLIUH

bu6mmoreka [IOK

33

34
35

CreneHsn c LETBIM ITOKa3aTeaeM. biuaom
HeroTouna

CreneHsn c LETBIM ITOKa3aTeaeM. buaom
HeroTouna

CrenenHast GQyHKIUS C HATypaJIbHBIM U




LEJILIM IToKa3aTeaeM. E€ cBolicTBa u
rpaduk

Kontponsnas padora: "CreneHnas

36 e
¢dbynaknus. E€ cBoricTBa u rpadguk”

37 Apudmernaeckuit KOpeHb HaTypajJibHOU
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U ero CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUH,
COJIEpIKalINX CTEIEHU U KOPHU

40 [Ipeo6pa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
COJIepKALIMX CTEIIEHH U KOPHU

a1 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKALIMX CTEIIEHH U KOPHU
HppaunonanbHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX bubnnorexa [HOK
YpaBHEHUU
HppanumonaneHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
YpaBHEHUU
HppanuonaneHble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEMICHUs UpPAMOHAIBHBIX
YpaBHEHUHU

45 PaBHOCUIIBHBIE TIEPEXO/BI B pelIeHuH
UppaLMOHATIbHBIX YPABHEHHM

16 PaBHOCHIIBHBIE TIEpEXO/IBI B peeHnH
VPPALMOHATIBbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B petieHnH
UPPALMOHATIBHBIX YPABHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU

MPPALMOHAJIBHBIX YPABHEHUN




49

50

CoiicTBa u rpaduk KOpHS N-0if cTENeHN
Kak (PyHKIIMM OOpaTHOW CTENEHHU C
HATYpaJIbHBIM ITOKa3aTelIeM

CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
Kak (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTelIeM

51

KonTtpoinbnas padora: "CBoiicTBa U
rpaduK KOpHS N-Oi CTETICHH.
HppauroHanbHble ypaBHEHUS"

52

53

CreneHb C pallMOHAIBHBIM TTOKAa3aTeNIeM U
eé CBOIiCTBa

Crenens ¢ pallMOHATBHBIM ITOKa3aTeIeM 1
€€ CBOICTBa

54

55

56

CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNeM U
e€ CBOMCTBA

[Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

Ucnonb3oBanue rpaduka GyHKIUN A5
pelIeHus] ypaBHEHU I

bu6mmorexa [IOK

57

58

59

60

Hcnonb3oBanue rpaduka GyHKIUN A7
peueHusl ypaBHEHU I

[Tokazarensubie ypaBHeHUss. OCHOBHBIE
METO/Ibl PEIICHUS TOKA3aTEIbHbIX
ypaBHEHU U

ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
METO/IbI PELICHUS [TOKA3aTEIbHBIX
ypaBHEHUU

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

METO/BbI PEIIECHUS I0KA3aTEIbHbIX
YpaBHEHUN

61

KonTtponbHas padora: "[lokazaTenpHas




¢ynkuus. [TokazarenpHble ypaBHeHus"

62 Jlorapudm yucna. CoiicTsa jgorapudma 1

63 Jlorapudm uucna. CoiicTsa jgorapudma 1

64 Jlorapudm uucna. CoiicTsa jgorapudma 1

65 JlecsaTHYHBIC U HATYpAJIbHBIC JTOTaPHPMBbI 1

66 JlecsaTHYHBIC U HATYpAJTIbHBIC JTOTAPHPMBbI 1

67 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
COJIepIKAIINX JIOTapH (MBI

68 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
COJIepIKAIINX JIOTapH(PMBI

69 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepKalX JorapuQmbl

70 Jlorapugmuueckas pyHKuus, € CBOHCTBA 1
u rpadux

71 Jlorapudmmueckas pyHKIus, € CBOHCTBA 1
u rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A7 1
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/bI pelIeHus Jorapu(PMUIECKUX 1 bub6nuoreka [IOK
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI pelIeHus Torapu(HPMUIECKUX 1
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus Torapu(HMUIECKUX 1
ypaBHEHU U

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN 1




JOrapu(pMHUECKUX YPaBHEHUI
PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH

78 .
JOrapu(pMHUECKUX YPaBHEHUI
KonTtponsnas padora: "Jlorapudmuueckas

79 "
¢bynkuus. Jlorapupmuuecknue ypaBHeHuUs

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIJIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

82 ’

YHCIIOBOTO apTyMEHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

83 ’

YHCIIOBOTO apTyMEHTa
Tpuronomerpuveckas OKpy>KHOCTb
Y )

84 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH YUCIOBOTO apryMEeHTa
TpuronomeTpuveckass OKpy>KHOCTh

Y )

85 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX bubnuoreka [IOK
(GYHKIIMI 4MCI0BOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

88 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

90 [IpeobpazoBanue TPUrOHOMETPHUUECKUX
BBIPAKECHUI

91 [TpeobpazoBaHre TPUTOHOMETPUIECKUX

BBIPAKECHUI




[IpeobpazoBanne TPUTOHOMETPUUECKUX

92 N 1
BBIPOKCHHI

93 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BBIPOKCHHI

94 Pemenue E‘pHFOHOMGTpH‘ICCKPIX 1 Bubmorexa LIOK
ypaBHEHUU

95 Pewenne TPUrOHOMETPHHECKHX 1
ypaBHEHUU

96 Pemienne TPHTOHOMETPUECKHX 1
ypaBHECHUU

97 Pemenne "EpHFOHOMGTpH‘ICCKHX 1
ypaBHEHUU

98 Pewenne TPUTOHOMETPHYECKHX 1
ypaBHEHUU

99 Pemienne TPUTOHOMETPUECKHX 1
ypaBHECHUU

100 Pemenne TPHIOHOMETPHIECKIX 1
ypaBHEHUU
KonTponbhas pabota:

101 "TpUTOHOMETPHUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUECKHUE ypaBHEHUs"
ITocneqoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs

102 rociexoBarebHoCcTel. MeTon 1
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a 1
OCCKOHEYHO MalbIX

104 Apudmerndeckast mporpeccus 1

105 ['eomeTpHuueckast mporpeccus 1

106 beckoneuno yObIBaroIIasi reoMmeTpruaecKas 1

porpeccus




107 Cymma 6CCKOH6:-IHO yOBIBaIOIICH 1
TE€OMETPUYECKOHN IIPOTPECCUU

108 JIMHENHBIN U DKCIOHEHUMUAIIBHBIN POCT. 1
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMATIBHBIN POCT. 1
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus 1
pEeaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 'I'<0HTpom)Ha>1 pa0ora: 1 1

[locnenoBarenbHOCTH U IpOrpeccuu”

112 HenpepriBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka paspbiBa. AcuMnTOTH rpaduKoB 1 Bubnmorexa [TOK
byHKIII

114 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA 1
OTpe3Ke

115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha 1
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS 1
HEPABEHCTB

117 MeTto MHTEPBAJIOB [UIsl pEIICHHUS 1
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS 1
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GyHKUUHN 1715 pelieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX 1
GbyHKIMH 15 perenust 3a1a4

121 [IepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1

192 Onpez(eneHHUe, T€OMETPUUYECKUIA CMBICTT 1
IIPOU3BOTHON




123 Onpenenenne, GU3MUECKUNA CMBICIT 1
MIPOU3BOJHOMN
YpaBHeHUE KacaTeNbHON K TpapuKy
124 1
byHKIUA
YpaBHeHUE KacaTeIbHOU K rpaduKy
125 1
byHKIIIN
126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIHUN 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1
198 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O U KOMITO3ULIMM (DYHKIMH
129 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, 1
YaCTHOT'O U KOMITO3ULIMU (DYHKIMH
130 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO Y KOMITO3UIIMH ()yHKIIHNA
131 KonTponsHas padora: "[Ipoussoanas” 1 1
[ToBTOpenue, o6odIIEHKE,
132 < " 1
cucTeMaTHu3anus 3HaHui: "YpaBHeHus
[ToBTOpenue, 06001IIEHNE,
133 Mo " 1
cucTeMaTH3anus 3HaHui: "OyHKIIH
134 Wrorosas koHTpoJibHAsA paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IIEHNE, 1
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIIACC
KonngectBo yacoB 1 3 o
aTta JIEKTPOHHbIE U(PPOBBIE
Nem/m Tema ypoka Bcero KomtpoubaEe Tpaxriieckue M3ydeHus:  o0pa3oBaTebHBIE PECYPCHI
paboThI paboThI
1 [IpumeHeHne Mponu3BOIHON K 1 bubnuoreka [IOK




UCCIIeIOBaHMIO ()YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne NpoOU3BOJHON K
HCCIIEIOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHON K
UCCIIeIOBAaHUIO (PYHKIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
UCCIIEI0BaHHIO (PYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
UCCIIeI0BAaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCIIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

HaxoxxneHne HanOoIbIIero 1 HAMMEHbIIETO
3HAYEHUs HENPEPbIBHOM (PyHKLINU Ha
OTpE3Ke

bu6mmoreka [IOK

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEpbIBHOM (PyHKUINU Ha
OTpE3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HEMPEepbIBHOM (PyHKUINU Ha
OTpE3Ke

10

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HeNMPEepbIBHOM (PyHKIMU Ha
OTpE3Ke

11

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYeHUs HeNpPEepbIBHOM PyHKIIMK Ha




OTpe3Ke

HaXO)KILCHI/Ie HauOOIBIIEr0 1 HAUMEHBILIETO

12 3HA4YEeHUs1 HETPEPHIBHON (PYHKIMH HA 1
OTpe3Ke
[Ipumenenue npou3BOIHOMN IS

13 HAXOXKJICHHUS HAWTYYIlIEero perIeHus B 1
IPUKIIAJHBIX 337a4ax
[IpuMeHeHre NpOU3BOIHON A1

14 HAax0’KJICHHs HAWJIY4YILEro peuiecHus B 1
IPUKIIAJHBIX 337a4ax
IIpuMeHeHre NpOU3BOIHON A1

15 ONPE/IENCHUA CKOPOCTH 1 YCKOPEHHS 1 Bubmorexa LIOK
nporecca, 3alaHHOro (opMyIol UITu
rpaduKoM
[IpuMeHeHne MpoON3BOIHOMN IS

16 OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS 1
nporecca, 3a1aHHOro GopMyJIoi UiIn
rpaduKoM

17 Komnozunus ¢pyHkimit 1

18 Kommnozumust GyHkImit 1

19 Kommnozumust pyHKImit 1

20 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHM Ha 1 BuGnuotexa LIOK
KOOP/AMHATHOH MJIOCKOCTH

21 FeOMeTpI/IquISI/Ie 00pa3bl ypaBHEHUH Ha 1
KOOPJIUHATHOMN TIOCKOCTH

22 Kontponbras pabdota: "UccnenoBanue 1
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBoobOpazHas, OCHOBHOE CBONCTBO 1
NepBOOOPA3HBIX

o4 IlepBooOpasHbIe AIeMEHTAPHBIX (DYHKIHHA. 1

[IpaBuiia Hax0Xk/I€HUS IEPBOOOPA3HBIX




[TepBooOpa3HbIe HIeMEHTAPHBIX ()YHKITHHA.

25
ITpaBuia HaX0XICHHsI IEPBOOOPA3HBIX
Nuterpai. I'eoMeTpu4eCKuid CMBICI

26 p P bubmumorexa [IOK
UHTErpaia

97 Beruuciienue onpenenéHHOro HHTErpaa 1o
¢dopmyne Hetorona-Jleitbnuma

8 Beruucnenue onpenenéHHoro MHTerpaa 1no
dbopmyne Hetotona-Jleitbuuia

29 [IpumMeHeHMe UHTErpana A HaXOXKACHUS
TUTOIIACH TUIOCKUX (UTyp
[TpumeHeHne UHTETpaa A1l HAXOXKACHUS

30 PH! rpaia i g bubmuorexa [JOK
00bEMOB reOMETPUYECKUX TEI

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUH

32 [Tpumeps! pemenuit quddepeHnnaIbHbIX
YpPaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHNE

33 pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO bubnuoreka [IOK
g depeHInaIbHbIX YPaBHEHUM

34 Kontponbnas padota: "[lepsoobpaznas u
uHTerpan”

35 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U TpaduKu

36 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapUKu

37 Tpuronomerpuieckne GyHKIINH, UX
CBOWCTBA U TpapUKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIIUHU, UX

CBOMWCTBA U TpapuKu




OT60p KOpHEH TPUTOHOMETPHIECKHUX

40 YpaBHEHHUH C TTIOMOIIBIO 1 bu6mmoreka [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
42 YpaBHEHU € IOMOIIbIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
O160p KOpHEI TPUTOHOMETPHUIECKHIX
43 YPaBHEHHI C TIOMOIIIHIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
44 Pemenue TpuronomMeTpiuueckux HepaBeHCcTB | 1 bubnnoreka [JOK
45 Pemenre TpuroHoMeTpUYECKMX HEPABEHCTB 1
46 Pemenue TpuroHoMeTpuuecKux HepaBeHeTB | 1
47 Pemenue TpuroHoMeTpuuecKux HepaBeHeTB | 1
KonTponsnas pabora: "['paduxu
48 TPUTOHOMETPUUYECKUX (QYHKLUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IBI PEIICHUS 1 Bubmorexa [IOK
MOKa3aTeJIbHbIX HEPABEHCTB
50 OCHOBHbBIE METO/IbI PEeILICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PETICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB
59 OCHOBHBIC METO/IBI PETICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHbBIE METO/IbI PEeILICHUS 1 Bubmorexa LIOK
JoTapu(MUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IBI PETICHUS 1

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

- Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/bI PELLICHUS Bubmorexa [IOK
UppalMOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHbBIE METO/IbI PEeILICHUS
UppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue MeTo b1 pemieHus
UppalMOHAIBbHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peuieHus
MppaIMOHATILHBIX YPAaBHEHHHA
63 I'paduueckue MeTo b1 petieHs Butmiorexa [IOK
MoKa3aTeIbHbIX YPaBHEHUH
64 I'paduueckue MeToIb! peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peLICHUS
JorapuMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTo bl peLeHus Bubmorexa [IOK
Jorapu(MUIECKUX HEPABCHCTB
67 I'paduueckue MeTOIbI peLICHUs
JoTapu(PMUIECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHHH
69 I'paduueckue METOIBI peIICHNUS

IIOKa3aTCIIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




70

YpPaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "HpparmoHaibHbie,
MOKa3aTeIbHBIC U JIOTapu(PMUIeCKHe
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILIEKCHOI'0 YHCia

74

KommekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILIEKCHOI'O YHCia

75

Apudmerrueckue orneparum c
KOMIUIEKCHBIMU YHCIIaMHU

76

77

ApudmeTrueckue omneparum ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJIUHATHOMN TUIOCKOCTH

bu6mmorexa [IOK

78

79

N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM TIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHUCIIa

80

81

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YUCIIa

IIpuMeHeHne KOMIUIEKCHBIX YUCEIT IS
peuieHns GU3NIecKUX U reOMETPUIECKUX
3a1a4




Konrtponsnas padora: "KomriuiekcHbie

82 " 1
qyucia

83 HatypanbHble 1 1enbie yrcia 1

84 HarypanbHble u nenble ynucna 1

85 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH LETBIX 1
qHUCe

86 [IpuMeHeHne NMPU3HAKOB ACIIUMOCTH HEIIBIX 1
qucen

87 [IpuMeHeHne nprU3HAKOB ACIIUMOCTHU LEITBIX 1
yucen: HOJl u HOK

88 [IpuMeHeHne MPU3HAKOB JCITMMOCTH LEJbIX 1
yucen: HOJl u HOK

89 [IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIBIX 1
YHUCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne nMpU3HAKOB ACIIUMOCTHU LEITBIX 1
YHUCEJ: OCTATKH 110 MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 yucen: anroput™ EBkinaa s pemeHus 1
3a/1a4 B IEJIBIX YHCIIaxX

92 KOHTp"()J'ILHa}I paborta: "Teopus LenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CICACTBHUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHIIbHBIE CUCTEMBI i CHCTEMBI- 1
CIEACTBUS

95 OcHOBHBIE METOJIbl PEIICHHS CHCTEM 1 1
COBOKYITHOCTEH parlMOHATBHBIX YPABHCHUI

96 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1

COBOKYHHOCTCﬁ HppaiuOHAIIbHBIX




97

98

YpPaBHEHUU
OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH II0KA3aTEIbHbIX YPABHECHU I

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJbHBIX YpaBHEHUN

99

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

100

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aj]1a4 U3
pa3nUYHbBIX 00JacTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yNbTaTOB

bubmuoreka [JOK

102

103

104

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTe HayKu U pealbHON
YKU3HU, UHTEPIIPETALUs NIOJY4YEHHBIX
pE3yJIbTaTOB

[IprMeHeHne HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HU, UHTEPIIPETALUS IIOJY4YEHHBIX
PE3yJIbTAaTOB

Kontponbras pabora: "Cucremsr
paIoHaIbHBIX, UPPALMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX
ypaBHeHui"

105

PanunonannHbIC YpaBHCHHU C ITapaMCTpaMn

bu6mmoreka [JOK




106 ParmonanbHbie HepaBEeHCTBA ¢ mapaMerpamu | 1
107 PanrionanbHbIE CHCTEMBI € TTapaMeTpamMu 1
108 HppanmoHaiibHbIe ypaBHEHUS, HEPABEHCTBA 1 Butmiorexa LIOK
C mapamMeTpamMu
109 WppanmoHanbHble CUCTEMBI C TapaMeTpamu | 1
110 [Toka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C 1 Bubmorexa [IOK
napameTpamu
111 [TokazaTenbHbBIC CUCTEMBI C TTApaMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUS, 1 Butmorexa LIOK
HEPaBEHCTBA C ITapaMeTpaMu
113 JlorapudmMuueckue CUCTEMBI C 1
napameTpamu
114 Tpuronomerpuieckne ypaBHEHUS C 1 Butmorexa LIOK
napamMmeTpamu
115 TpuroHomerpuveckrue HepaBeHCTBA C 1
napameTpamu
116 TpuroHoMeTpuveckne CHCTEMBI C 1
napamMeTpamu
ITocTpoenue u uccienoBaHue
117 MaTeMaTHIeCKNX Moienei peabHBIX 1
CUTYyallUi C TOMOIIIBIO YPAaBHEHHH C
napameTpamu
ITocTpoenue u uccieoBaHue
118 MaTeMaTHIECKNX MOJIeNell peabHBIX } 1
CUTYyallU C TOMOIIIBIO CUCTEM ypaBHEHHUH C
napamMeTpamu
[TocTpoenue u nccnenoBaHue
119 MaTEeMaTHIECKHX MoJieNielt peabHbIX } 1
CUTYalHi C ITOMOIMIBIO CHCTEM YPaBHEHUH C
napamMeTpamu
120 KonrtponbHas pabdora: "3anauu ¢ 1




napamerpamu”
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

121 S " 1
3HaHuH: "YpaBHEHUA
29 [ToBTOpEeHME, 00001IeHNE, CHCTEMAaTH3aIlUs
! 3HaHuii: "YpaBHeHus" 1
193 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AT 1
3HaHui: "YpaBHeHus. Cuctemsl ypaBHEHUI"
194 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITUS 1
3HaHuii: "HepaBencrna"
12 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alus 1
> 3HaHuii: "HepaBencra"
[ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alus
126 3HaHuii: "HepaBencrna" 1
197 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
198 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"
129 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1
3HaHui: "VIHTErpan u ero npumMeHeHue"
131 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHkun"
2 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
13 3HaHui: "OyHkun" 1
133 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 1
3HaHuil: "OyHkun"
134 WroroBas koHTpoJsibHAs paboTa 1
135 WroroBas koHTpoJIbHAs paboTa 1
136 [ToBTOpeHmEe, 0000MEHNe, cucTeMaTH3aus | 1




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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