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IHOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIii Kypc «Anrebpa M Havajga MaTeMaTHYECKOrO aHAlM3a» SIBISICTCS OJHUM M3 Hamboiee
3HAYMMBIX B IIPOrpaMMe CpeIHEro 00IIero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECIIEYHBAET
WHCTPYMEHTAIbHYIO 0a3y JUIsl M3Y4YCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYrod CTOPOHHBI,
dbopMupyeT Toruyeckoe 1 abOCTpaKTHOE MBIIIJICHHE 00y4YaroIXcs Ha ypOBHE, HEOOXOAMMOM JIJIsi OCBOCHHUS
nH(OPMATUKH, OOIIECTBO3HAHUSA, HCTOPHUM, CIOBECHOCTH M JPYTHX IUCUUIUIMH. B paMkax JaHHOTO
yueOHOro Kypca OOyd4aroluecsl OBJIAJEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUS B MaTeMaTu4yeckoil popme.

Y4eOHbIi Kypc anreOpbl U Haual MaTeMaTUYECKOTO aHaIM3a 3aKJIaJbIBaeT OCHOBY JUISl YCIICIIIHOTO
OBJIQJICHUS 3aKOHAMH (PM3UKU, XUMHUH, OMOJIOTHH, TOHNMAHHUS OCHOBHBIX TEHACHIIMIA Pa3BUTHS YKOHOMUKH
1 OOIIECTBEHHOHN >XW3HHU, TO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIH30BATh UX IS JAILHEHIIIETO 00pa30BaHUs U B TTIOBCEIHEBHOM XU3HU. B TO
e BpeMsi OBJIa/IeHHe a0CTPaKTHBIMU M JIOTHYECKH CTPOTUMHU KOHCTPYKIUSIMU anreOpbl U MaTeMaTHYECKOTO
aHall3a pa3BUBAeT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb MCTUHHOCTb, JOKa3bIBAaTh
YIBEPXKACHUS C TOMOIIBI0O MHIAYKIMH M PacCyXIaTh JAEAyKTHBHO, HCIOJIB30BaTh 0000IIeHUuE U
KOHKpETH3aIuio, abcTparupoBaHue U aHaJoTuio, GOPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xozxe muzyuenus yaeOHOro Kypca «Anredpa U Hayajga MaTeMaTHYeCKOro aHaIN3a» 00y4aroImuecs
MOJIYYal0T HOBBIH ONBIT PEHICHHS MPHKJIATHBIX 33/1a4, CAMOCTOSTCILHOTO IMOCTPOCHHS MaTEMaTHUYSCKHUX
MOJICTICH peaNbHBIX CUTYyallHid, WHTEPIPETAMMA TOJYUYECHHBIX PEHICHUH, 3HAKOMSTCS C MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE W UCKYCCTBE, C BHIIAIOIUMUCST MATEMaTHICCKUMHU
OTKPBITHSMH U UX aBTOPAMH.

VY4eOHslIif Kypc 001a1aeT 3HAYUTETbHBIM BOCIIUTATEIHHBIM MOTEHIIHAIIOM, KOTOPBIN pearnu3yeTcs Kak
yepe3 y4eOHBIN MaTepuai, crocoOCTBYIOUINI (HOPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHUS, TaK U uepe3
cnenupuKy y4eOHON JesATeNbHOCTH, TPeOyIoe MPOJODKUTENBHON KOHIEHTPAllMd BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TOJTYyYEHHBIN pe3ysbTar.

B ocHOBe wMeroawku OOy4deHHsS] anreOpe W HadaJaM MaTeMaTUYeCKOrO aHaim3a JISKHT
JEeSATeIbHOCTHBIN MPUHITUT O0yISHUSI.

B crpykTtype ydebHOro kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO aHAN3a» BBIIEICHBI
CIIEYIOIINE COJCPKATCIIEHO-METOANYCCKHE JIMHUN: «Yucaa W BBIYUCIICHUD», «DYHKIIUU U TpaduKmy,
«YpaBHeHHS W HepaBeHCTBa», «Hauama marematudeckoro aHanms3a», «MHOXecTBa U JOTHKa». Bce
OCHOBHBIE COJIEPKATETbHO-METOIUYECKUE JIMHUM HW3YYalOTCs Ha TMPOTSHKEHUU JABYX JIeT OOydueHHUs Ha
YPOBHE CpEIHETo OOIIero oO0pa3oBaHUs, €CTECTBEHHO JOTONHSIS IPYT Apyra U MOCTENEHHO HACHIIIAsICh
HOBBIMU T€MaMU U pasnenamu. JlaHHBINA yueOHbBIN Kypc SBISETCS MHTETPATUBHBIM, TTOCKOJIBKY 00bEINHSET
B ce0e coJepkaHHe HECKOJIbKHX MaTeMAaTHYSCKHX AWCIHIUINH, TaKUX Kak ainreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKHA aHajIu3, TCOPHS MHOXKECTB, MaTeMaTWdeckas JIormka W japyrue. [lo Mepe Toro kak
oOydJaromuecsi OBIIaIeBalOT BcE OoJiee MUPOKAM MAaTEeMaTHYECKAM almapaToM, y HHUX IMOCIEeI0BATEIHHO
(dbopMHUpyeTCST W COBEPIICHCTBYETCSI YMEHHE CTPOWTH MAaTeMAaTHYECKYI0 MOJENb PEaIbHON CHUTYyalluH,
MPUMEHSITh 3HAHWS, TOJNyYEHHBICE MPH H3YYCHHH Y4eOHOro Kypca, IS PEIIeHUS CaMOCTOSITEIhHO
chopMyITUPOBAHHON MaTeMaTHYECKON 3a/1aud, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOIUYeCKas THHUS «UKCIa U BRIYUCICHUS» 3aBepiIaeT (POPMUPOBAHUE HABBIKOB
WCIIONIb30BaHUsl JICHCTBUTENLHBIX 4YHCEN, KOTOpOoe OBUI0 HAYaTO HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Ha ypoBHe cpeaHero ob6miero oopa3oBaHusi 0co00€ BHUMAHUE yJeseTcss (OopMUPOBAHUIO
HABBIKOB PAllMOHAJIBHBIX BBIYMCICHUN, BKIIOYAIONIMX B ceOsl MCIIOJIb30BAHHUE PA3NMYHBIX (OPM 3aIUCH



quciia, YMEHHE JejlaTh NPUKHUIKY, BBIMOJIHATH NPUOIMKEHHBIE BBIUMCICHUS, OLIEHMBATh YHCIIOBbBIE
BBIpOKEHUS, paboTaTb € MaTEeMAaTHYECKUMH KOHCTAaHTAMU. 3HAKOMbBIE OOYYarOIIMMCS MHOXECTBA
HATYpPaJIbHBIX, LIEJBIX, PAIIHOHAIBHBIX U JEHCTBUTENLHBIX YHCEN JOMOIHIIOTCS MHO)KECTBOM KOMITJIEKCHBIX
yrcen. B KaXIOM U3 3THX MHOXECTB PacCMaTpPUBAIOTCS CBOMCTBEHHBIC eMy crienu(pUYecKue 3aaddl U
olepalu: JeJICHUE HalleJ0, OIIEpUPOBAHNE OCTATKAMU Ha MHOXKECTBE ILIEJIBIX YMCEJ, OCOOBIE CBOICTBa
paloHaJIbHBIX U WPPALUOHAIBHBIX YHCEN, apu(MeTHUYecKue OmIepaluu, a TaKKe H3BJICUCHHE KOPHS
HaTypaJIbHOM CTENEHH Ha MHOXKECTBE KOMILUIEKCHBIX uncel. biarogaps nocienoBaTelbHOMY pacIMPEHUIO
Kpyra UCMOJIb3yeMbIX YUCENl U 3HAKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHUS Ui PEIICHUs Pa3InYHbIX
3aja4 (popMupyeTcs MpeAcTaBiIeHUE O €IMHCTBE MAaTEMAaTUKHU KaK HAyKH U €€ POJIM B IOCTPOCHUH MOIeNeit
peasbHOro MHUpa, IIMPOKO UCTIONB3YIOTCS 0000IEHHE U KOHKPETH3ALIIHS.

JIluans «YpaBHEHHsI W HEPABEHCTBA» pEANM3yeTCcs Ha MPOTSHKEHUM BCEro OOydeHHUs Ha YpOBHE
cpeanero oOmiero oOpa3oBaHuUs, TOCKOJIBKY B KaJIoM paszzaeine [IporpaMmbl MpeaycMOTPEHO peIIeHue
COOTBETCTBYIOIIMX 3a/1ad. B pesynprare oOydaromuecs OBJIaIEBAIOT PAa3TUYHBIMA METOJAaMHU PELICHUs
paloOHaJIbHBIX, HWPPALUOHANBHBIX, I[IOKa3aTelIbHBIX, JOrapu(PMUUECKUX U  TPUTOHOMETPUUECKHUX
ypaBHEHUM, HEPABEHCTB U CHUCTEM, a TAaKXKe 3a/1a4, CoJiep Kalux napaMerpsl. [lonydeHHbIe yMEHUS IIUPOKO
UCIOJIL3YIOTCS MIPH MCCIeA0BaHUN (DYHKIIUN C TOMOIIBIO TPOU3BOHOM, IPH PELICHUH MPUKIAIHBIX 3a7a4
Y 3371a4 Ha HAXOX/IeHWEe HanOOJIbIINX U HAMMEHBIINX 3HaYeHui GyHKIuu. JlaHHas coepikarenbHas THHUS
BKJIIOYAET B ce0s Takke (OPMHUPOBAHWE YMEHHH BBIONHATH PAacd€Tsl 1Mo (opmynam, mpeodpa3zoBaHus
panMOHATBHBIX, HPPAMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHH, 8 TAKXKE BBIPAKEHHH, COIEPIKAIINX
crerieHH W JorapudMmel. braromgaps n3ydeHuio anreOpandeckoro MaTepualia MPOUCXOAWT JaibHeiIIee
pa3BUTHE aAITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUIEHHUS O0O0ydaromuxcs, (OPMHUPYIOTCS HaBbIKU
JeTyKTUBHBIX pPacCyXJICHHH, paboThl ¢ CHUMBOJILHBIMU (pOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BHJIE PaBEHCTB M HEpaBEeHCTB. AnreOpa mnpeziaraer 3(pQeKTUBHbIE MHCTPYMEHTHI UIs
peleHus IPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajlay, HarJIsIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
SI3bIKa HAYKHU.

ConepxatenbHo-MeToindecKas JUHUS «DYHKIUU U TpaQUKH» TECHO MeperuieTaeTcss ¢ APYTUMHU
JUHASAMH y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIIeA0BATEIbHOCTh H3yYCHHS
Matepuaia. M3yueHue cTeneHHoH, MoKa3aTeabHO!, Jorapu(MIUUecKol U TPUTOHOMETPUUYECKUX (DYHKIUH,
WX CBOWCTB M Ipa)MKOB, HCIIOJIb30BaHUE (QYHKIUH ISl peIIeHHs 3a1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
peanbHON KH3HH TECHO CBSA3aHO KaK ¢ MaTEeMAaTHYEeCKUM aHAM30M, TaK M C PEIICHHEM YpaBHEHHWHA U
HepaBeHCTB. [Ipu sToM Oosblioe BHUMaHUE yjenseTcs: (GOpMUPOBAHMIO YMEHUS BbIpaxaTb (opMyrIaMu
3aBHCUMOCTH MEXKY Pa3IMYHBIMU BEJIMYMHAMH, UCCIIEI0BATh MTOJIyYeHHbIE (YHKIIUU, CTPOUTH UX TPAPUKH.
Marepuan 3TOi cojep)KaTeIbHOM JMHHUM HalellieH Ha Pa3BUTHE YMEHMH M HAaBBIKOB, MO3BOJISIONINX
BBIP@)XaTh 3aBHCUMOCTH MEXJy BEIMYMHAMH B pa3iMyHON (opme: aHAIUTHYECKOH, rpaduyeckoil u
cnoBecHOU. Ero m3yueHue crocoOCTByeT pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHHIO U KOHKPETHU3AINH, HCTIOJIB30BAHUIO aHATIOTHH.

CopepxarenpHas auHMs «Hagana MaTeMaTHUeCKOro aHain3a» MO3BOJSET CYHIECTBEHHO PacIIUPHUTh
KPYT KaK MaTeMAaTHIECKUX, TAK F IIPUKITATHBIX 32144, JOCTYITHBIX 00YYarOIINMCSI, TaK KaK y HUX TOSBIISIETCS
BO3MOYKHOCTh CTPOUTH TpadUKd CIOXHBIX (DYHKIMHA, OmNpeAensTh MX HauOOJbIINE W HAUMEHBIIHNE
3HA4YEHUs1, BEIYUCIATH IUTOAau GUryp u 00bEMBI TEIl, HAXOAUTH CKOPOCTH M YCKOpEHUs IpotieccoB. [lanHas
cojiep KaTeNbHasi TUHUS OTKPBHIBAET HOBbIE BO3MOKHOCTH IIOCTPOCHUSI MAaTEMAaTHUECKUX MOJIeNei peanbHbIX
CUTyallMd, TO3BOJIIET HAXOIUTh HAWJIydllee pELUICHHEe B NPUKIAAHBIX, B TOM 4YHCIE COIHUAIBHO-
HSKOHOMMYECKHUX, 3a7auyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI'0 aHaju3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOrO, (HOPMATHHO-IOTUYECKOTO ¥  KPEaTHBHOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHMA



pacro3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEeMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydJaroImuecs y3HaT O
BBIJAOIIINXCA pe3yJILTaTaX, HOJIy‘-IeHHBIX B X04€ paSBI/ITI/ISI MaTEMaTUKHU KaK HayKI/I, nu 06 nux aBTOan.

COI[ep)KaTeJIBHO-MeTOI[I/I‘IeCKaSI JIMHUA ((MHO)KGCTBa M JIO'MKa)» BKJIKOYACT B C€6$I 3JIEMCHTHI TeOpI/II/I
MHO>XCECTB U MaTCMaTHHCCKOﬁ JIOTUKU. TeOpeTI/IKO-MHO)KCCTBeHHBIG HpeZ[CTaBJIeHI/HI HpOHI/I3bIBaIOT BEChH
KypC IIKOJILHOW MaTeMaTHKH U MIPeIaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00BEINHSIONINN BCE pa3/IeIibl
MaTEMaTHKH U €€ TPUI0KEHUH, OHU CBS3BIBAIOT Pa3HbIC MATEMATHYCCKUE JUCIHUILIMHBI U UX MPUIIOKCHHS
B emuHOoe Imeioe. IloaroMy BaKHO J1aTh BO3MOXKHOCTH OOydaromieMycs IIOHUMaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MAaTEMAaTHUKH M UCIOJb30BaTh €ro IS BBIPAKCHHS CBOHMX MBICIICH.
JIpyruM Ba)XKHBIM TPHU3HAKOM MAaTEMAaTHKH KaK HAayKH CJIEyeT NMPU3HATH CBOMCTBEHHYIO €M CTPOrOCTb
00OCHOBaHUW W CJEOBAaHUE ONPEIACICHHBIM IPaBWJIAM TIOCTPOCHHUS JIOKA3aTeIbCTB. 3HAKOMCTBO C
3JICMCHTAMHU MaTeMaTH‘ICCKOﬁ JIOTUKHU CHOCO6CTByeT paBBI/ITI/IIO JIOTHYCCKOI'O MBIIIJICHUA 06y11a}01111/1xcs1,
MO3BOJISIET UM CTPOUTh CBOM pPAaCCYXJEHHUS Ha OCHOBE JOIMYECKMX HpaBWI, (OPMUPYET HaBBIKU
KpI/ITI/I‘-IeCKOFO MBIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayalla MaTEMaTHYECKOTO AaHaIM3a» IPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOI0 MOJICIIMPOBAHMS, KOTOpPbIE IIPH3BaHbl CIOCOOCTBOBAaTH (HOPMHUPOBAHHMIO HABBIKOB
MOCTPOCHHSI MOJIENICH PeaJIbHBIX CUTYaIUi, UCCIICAOBAHMS STHX MOJIEIICH ¢ IOMOIIBIO anmapara ajreophl u
MaTeMaTHYECKOr0 aHaJIn3a, MHTEPIPETALUU IOJNyYEeHHBIX PE3y/lIbTaToB. Takuwe 3agaHus BIUICTCHBI B
KOKIBIA U3 Pa3IesIOB IPOrPaMMBI, IIOCKOJIBKY BECh MaTepHaj ydeOHOro Kypca IIMPOKO UCTIONb3YETCS JIIs
pelieHns NpUKIagHbIX 3a1ad. [Ipu pemeHun peanbHbIX NPAaKTUYECKUX 3aJad oOydarolluecsl pa3BUBAIOT
Ha0JTI0IaTEIFHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIB30BATh AHAIOTHIO,
0000maTh ¥ KOHKPETH3HPOBATH NpoOsieMy. JlesaTeNbHOCTh 1O (OPMHPOBAHWIO HABBIKOB PEIICHHS
MPUKJIAHBIX 33/1a4 OpraHU3yeTcs B Ipoliecce M3YYEeHHs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTHYECKOr0 aHAIM3a.

Pa3paborana c yuerom:

METOJUYECKMX PEKOMEHIAINI M0 CO3JaHUI0 WHKEHEPHBIX KJIACCOB aBHACTPOUTEIHHOTO MPOUiIs B
00111€00pa30BaTeIbHBIX OpraHu3anusax cyobekroB P®, yrBepskaeHHbiMH 19.06.2023 1. NeJ[05-75\05mp
HUPIIO MAU;

METOIMICCKON MOJICPKKU B paMKax pean3alliid COBMECTHOTO mpoekTa «llIkomia - accormupoBaHHbIH
naptaep «Cupuycy.

Ha u3ydenue yuebHOrO Kypca «Anredpa u Hadyajga MaTeMaTHYECKOro aHaIn3a» OTBOAUTCS 272 yaca:

B 10 kmmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 gacoB (4 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYMCTICHUS

Panmonanbhple  uncna. OOBIKHOBEHHbIE U JECATUYHBIE [JpOOH, IPOLIEHTHI, OECKOHEUHbIE
nepuoaudeckue 1poou. [Ipumenenue 1podeil 1 NPOLEHTOB I peIleH!s IPUKIIAJHBIX 334a4 U3 PA3IMYHbIX
OTpaciieil 3HaHUH U peaIbHON KU3HHU.

JlelicTBuTeNnbHBIC yncia. PalmonanbHble U HppalOHaAJIbHBIE Yncia. ApupMETHYECKHE ONEPALUU C
JNCHUCTBUTENBHBIMA YHCIaMU. MOAyNnb JEHCTBUTENBHOTO YHCIa W ero cBoicTBa. [IpubmmxEHHBIC
BBIYMCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3y/bTaTa BbIYACICHUN.

Crenenb ¢ nensiM nokasareieMm. bunom Herorona. Mcnonb3oBanue nonxonsmiei Gopmsl 3anucu
JNENCTBUTEIIBHBIX YMCEN IS PELICHMS PAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHns ¢ paMOHaIbHBIM IIOKA3aTENEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. Coiicta jgorapudma. JlecaTHuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCUHYC, apPKKOCHUHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHocuIbHBIE
YPaBHEHUS U YpaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOABI pELIeHHS LEeNbIX M JIpOOHO-pallMOHAIBHBIX YPABHEHUH U HEPaBEHCTB.
MHorounens!l 0T OJHON NEpEMEHHON. [leneHrne MHOro4djaeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorousnens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHH.

[IpeoOpa3oBanue BbIpaXeHH, COEpPKALIUX JTOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] TOTapUPMUUECKUX ypaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue (Gopmyssl. [IpeoOpa3zoBaHne TPUTOHOMETPUYECKUX BBIPAKEHUM.
Pemennie TpUroHOMETPUUECKUX YPaBHEHU.

Pemenne cuctem IMHEMHBIX ypaBHEHUN. MaTpulia cCUCTEMBbI JTMHENHBIX ypaBHEeHUH. ONpenenunTens
MaTpulbl 2X2, €ro reoOMETPUYECKHH CMBICI M CBOWCTBA, BBIYMCIEHUE €r0 3HAYEHUS, IPHUMEHEHUE
OTIPEAETUTEINS ISl PELLIEHUSI CUCTEMBI JIMHEMHBIX YpaBHEHMM. PelieHne npuKIagHbIX 3a1a4 C MOMOILIBIO
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. lccnenoBaHne ITOCTPOCHHOM MOJENM C TIIOMOLIBIO MAaTpul] H
ONIPEICIIUTENCH.

[TocTpoeHne maTeMaTHYECKUX MOJENEN PEeAIbHOM CUTyalluy C IOMOIIBIO YPAaBHEHHI U HEPABEHCTB.
[IpuMeHeHHe ypaBHEHHM M HEPaBEHCTB K PEHICHHI0 MAaTeMAaTHMYECKUX 3a1ad W 3a4ad W3 Pa3IN4HbIX
o0JiacTeil HayKH U pealbHOM KHU3HH.

DOYyHKUMH U TPaPUKU

@Oynkius, crnocodbl 3amaHus (GyHkiuu. B3ammuo oOpatHble ¢yHkumu. Kommosumwmst (QyHKIuiL.
I'padux GpyHKIMU. DneMeHTapHbIe TpeoOpa3oBaHus rpadukoB GyHKINH.

O6mactp ompeneneHuss W MHOXeCTBO 3HaueHWd Qynkiuu. Hymm ¢yskmuu. [IpomexyTku
3HaKonocTosHcTBa. YérHple u HeuérHble ¢QyHkuuu. Ilepumogmueckue Qynxuu. IlpomexyTtkn



MOHOTOHHOCTH (pyHKUMU. MakcuMymMbl 1 MUHUMYMbl QyHkuuu. HaunOonbliiee 1 HauMeHbIIee 3HAYCHUS
(GyHKINU Ha TPOMEKYTKE.

JluneitHass, KBaapaTWuyHas © JPOOHO-IHMHEWHAas QYHKIUH. OJIEMEHTApHOE WCCICIOBAaHUE W
MMOCTPOCHHE UX TPAPHUKOB.

CrenenHast (yHKIUS C HATYpPaJIbHBIM M IIeNIBIM ToKa3aTteneM. E€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduk KOpHS N-0if cTeneHu Kak QyHKIUU OOpAaTHOM CTENEHU C HaTypalbHBIM MTOKa3aTEJIEM.

[TokazarenbHas U norapudmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3zoBanue rpadukoB
GyHKIMHA 7151 peIIeHHs] YpaBHEHUM.

TpuroHnomerpuyeckasi OKpPY)XKHOCTb, OIpEIEiIeHHEe TPUTOHOMETPUUECKUX (YHKIUI YHCIOBOTO
aprymMeHra.

OyHKIIMOHANBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoIeccax W SBICHUAX. ['paduku pearbHBIX
3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajm3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BaTeIbHOCTEH. MeTo MaTeMaTuueCKO HHAYKIIHUH.
MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIE0BATENBHOCTH. VICTOpYSI BOBHUKHOBEHUS MaTEMAaTUYECKOIO aHAIM3a
KaK aHanu3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas M reomMeTpuyeckas mporpeccuu. beckoHeduHO yObIBaromias TeoMeTpuyecKas
nporpeccusi. Cymma OECKOHEUHO yOBIBAKOIICH TeOMETpUYEeCKord mporpeccud. JIMHEHHBIH U
SKCIIOHEHIMAIBHBIA pocT. Yucmo e. dopmyna CII0KHBIX NPOLEHTOB. Vcronap30BaHWE IPOrpeccUu UL
pelIeHns peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa.

HenpepriBable pyHK1MK 1 ux cBoiicTBa. Touku pa3psiBa. AcuMnToTh rpadukoB ¢pyHkuil. CBolicTBa
(GyHKIMN HEMpPephIBHBIX HA OTpe3Ke. MeTo 1 MHTEepBAJIOB JUIsl pellieHus] HepaBeHCTB. [IpuMeHenne cBoiicTB
HeNpepbIBHBIX (DYHKIMIA AJIs pelIeHus 3a1ad.

IlepBas u BTOpas nmpousBojHble QyHKIMKU. OnpeneneHue, reoOMeTpUYECKU U (HU3NYECKUI CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QpyHKIUH.

[IpousBosnHble »yeMeHTapHbIX (GyHKUMHA. I[Ipon3BogHas CyMMBI, NpPOM3BENEHUS, YAaCTHOTO U
KOMITO3UIIMHN (PYHKIIUH.

MHo:xecTBa H JIOTHKA

MHOXeCTBO, Olepaliiy HaJ MHOXKECTBAMU U UX CBOMCTBA. J{narpammel Dilniepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjisl ONHMCaHUs pPEeaIbHbIX MPOILIECCOB U SBJIEHUM, NMPU pEIIeHUU
3a7a4u U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYECKOIo OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHS.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA YYEBHOI'O KYPCA «AJI'EGPA 1 HAYAIJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:knaHCcKoOro BOCIMTAHUSA:

Cc(OPMHPOBAHHOCTh T'PAYKAAHCKOM MO3UIMK 00YUaIOIIErocs: Kak akTUBHOI'O M OTBETCTBEHHOT'O WJI€HA
poccHiicKoro o0IecTBa, NPEACTABICHUE O MAaTEMaTHMYECKMX OCHOBAaX (PYHKIMOHUPOBAHMS pPa3IMYHbBIX
CTPYKTYp, SBJICHUH, MpOLEAYyp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M JpPYroe), YMEHHE
B3alMO/ICHICTBOBATD C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKIMSAMU U HA3HAYEHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW WICHTUYHOCTH, YBAXEHHS K MPOLUUIOMY H
HACTOALLEMY POCCUMCKOM MAaTEMaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUAM POCCUHCKMX MaTEMaTHUKOB
U POCCUICKON MaTeMaTH4ECKOM LIKOJIbI, UCIIOIb30BaHUE ITUX TOCTHKEHUH B IPYIMX HAYKAaX, TEXHOJIOTUSAX,
cdepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHE JyXOBHBIX ILIEHHOCTEH poccuiickoro Haponaa, c(HOpMHPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, ITUUYECKOIO MOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUH HayKu U
JeSITeIbHOCTBIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyIyIIETo;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOUasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, PELIEHUM, pacCyXIE€HUH, BOCIPUMMYMBOCTH K MAaTe€MaTHYECKMM acCIEeKTaM pa3IM4HbIX BHJIOB
UCKYCCTBa;

5) pusuveckoro BoCnUTAHMUSA:

c(OPMHPOBAHHOCTh YMEHMsI MPUMEHSATh MaTeMaTHYeCKHWEe 3HAaHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHOro o0Opa3a JKHM3HM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/0pOBbIO (370pOBOE IHTaHUE,
cOamaHCUpPOBAaHHBIM pEXHUM 3aHATUH W OTHbIXa, peryispHas (u3nyeckas aKTHBHOCTB), (U3NYECKOE
COBEpIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTbIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TpYAY, OCO3HAHHWE IIEHHOCTU TPYJIOJMIOOMs, HHTEpeC K pasziIuyHbIM cdepam
npoeCCHOHATLHON JIEITETbHOCTH, CBI3aHHBIM C MaTeMaTHKON M €€ MPUIIOKEHUSIMHU, YMEHUE COBEpIIATh
OCO3HaHHBIHN BHIOOp OyayIeil mpodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHbl, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpA30BaHMIO Ha MPOTSDKEHUM BCEW JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUU MPAaKTUUECKUX 337a4 MaTeMaTUYECKOM HallpaBIeHHOCTH;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTMUYECKON KYIbTYphl, IOHUMAHHE BIUSHHUS COIHATIbHO-2KOHOMUYECKHUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHON U COLMANBHOM Cpefbl, OCO3HAaHME TIJI00aJbHOIO XapakTepa
HKOJIOTHYECKUX MPoOJIeM, OpUeHTalMs Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HAHUHU Ui pelIeHus 3a1ad B
00JIaCTH OKpYXaroIllei cpejbl, MIAaHUPOBAHUE TOCTYIKOB M OLEHKH MX BO3MOXHBIX IOCIEACTBUH IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOHN MPaKTHKH, TOHUMAaHHE MAaTEMAaTUYECKON HAayKH Kak c(epbl YeIOBEUECKON AEATENbHOCTH,



JTanoB €€ pa3BUTUA M 3HAYUMOCTH U1 Pa3BUTUSA LMBUIM3ALMU, OBIAICHUE SA3BIKOM MATEMATHKU H
MAaTE€MaTUYECKOW KyJIbTypOH KakK CPEICTBOM II03HAHUS MHpPA, TOTOBHOCTb OCYIIECTBIISATh IPOCKTHYIO U
HCCIIEA0BATENIBCKYIO ACSATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXIY MOHATUSAMHU, (DOPMYIIUPOBATH OIMPEICICHHS MMOHSATHH, YCTAHABIMBATH CYIIECTBEHHBIM
MIPU3HAK KJIACCU(PUKALMU, OCHOBaHUs JIJIs1 0000IIEHNS U CPAaBHEHUSI, KpUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIHPOBATH U TPEOOPA3OBHIBATE CYKICHHS: YTBEPAUTEIILHBIC U OTPUIIATEIILHEIC,
eMHUYHbIC, YACTHBIC U OOIIIKE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W MPOTHUBOpeYus: B (aKTax, JAHHBIX,
HaAOIIO/ICHUSX U YTBEPKACHUAX, IPeIaraTh KpUTEPUH [T BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYUI;

JIeJ1aTh BBIBO/IbI C HCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHIYKTUBHBIX YMO3AKIOUEHUH,
YMO3aKJIFOUEHUM 110 aHAJIOTUH;

IIPOBOJAUTH CAaMOCTOSITEJIBHO JI0KA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUN (MpsMble U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, MPHBOJIUTH MPUMEPhl M KOHTPIPUMEPHI, O0OOCHOBBLIBATH
COOCTBEHHBIE CY)KJICHUS ¥ BBIBO/IBI;

BBIOMpATH CIIOCO0 pelieHus: yueOHoM 3ajaun (CpaBHUBATh HECKOJIbKO BApUAHTOB PEIICHUS, BBIOUPATh
Hau0oJee MOAXOAAIIUN C YIETOM CaMOCTOATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HaHUs, (POpMYIHpOBaTH BOMPOCHI,
¢buKkcupymoie IpoTUBOpeUre, MpodieMy, yCTaHaBIMBAaTh UCKOMOE M JlaHHOe, ()OpMUPOBATH THIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINI0, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIIEJOBAHUE IO YCTAaHOBJICHHIO
OCOOCHHOCTEN MaTeMaTHMYeCKOTO OOBEKTa, SBJIEHHUS, IPOILIECCa, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMU;

camMoCTOSITeNIbHO  (opMynHpoBaTh 0OOOIIEHUS U BBIBOJABI 1O pe3ysbTaTaM IPOBEAEHHOTO
HAONIO/IEHUsI, WCCIICJIOBAHUS, OIEHUBATh JOCTOBEPHOCTh TOJTYYCHHBIX pE3YJIbTaTOB, BBIBOJOB U
0000I1IeHHI;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCa, a TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH JIeUIUTHI WH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOMPOC M JIJISI PEIICHUS
3aJ1auy;

BBIOMPATh MH(GOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIX BHIIOB B (POPM MpeACTaBICHUS;

CTPYKTYypUpOBaTh WH(MOPMAIIMIO, TPEICTABISITh €€ B PA3NUYHBIX (GopMaxX, HILTIOCTPUPOBATH
rpapuyuecKy;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe el cCTBUS



O01menune:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHS B COOTBETCTBUU C YCIIOBHSMH U IeNIIMU OOIIEHUS, SICHO,
TOYHO, I‘paMOTHO Bblpa)ICaTB CBOHO TO‘IKy 3peH1/1;1 B yCTHBIX U MUCBbMCHHBIX TCKCTaX, JaBaThb IIOACHCHUA I10
XOJly pelIeHus 3a/1a4l, KOMMEHTHPOBATh ITOJIy4CHHBIN pe3yibTarT;

B X0J/ie OOCYXICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbI, TPOOJIEMBI, peraeMon
3a/1auu, BBICKA3bIBaTh UJICH, HAIICJICHHBIC Ha TIOMCK PEIICHHUs, COIIOCTABIISATh CBOHU CYXKICHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHUKOB Juajiora, OOHApY)XMBaTh pa3IMude M CXOJCTBO IO3HUIIMKA, B KOPPEKTHOH (opme
(hopMyIupOBaTh pa3HOTIACHUS, CBOU BO3PAKCHUS;

MPEACTABIATh  pEe3ybTaThl  PEIICHUS  3aJadyd, OKCIEPUMEHTa, HCCICIOBaHMs, IIPOCKTA,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIJICHUS C YYETOM 3aJ]ady TMPE3CHTAllMd W OCOOCHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIE YHHBEpPCAJIbHBIE YUeOHBIE IeiiCTBUS

Camoopranmszaums:

COCTaBJIATH IJIaH, AITOPUTM DPELICHUS 3a/lauyd, BBIOUPATh CIOCOO pEelIeHUs C yYETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapUaHThl PEIICHUN C
y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BIIQJICTh HABBIKAMH II03HABATEIHHOW pEe(ICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCUCTBHUA U
MBICITUTEIIBHBIX MTPOIIECCOB, X PE3YJIbTATOB, BIAJCTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS ITpoIiecca
W pe3ysIbTaTa PeIIeH!s MaTeMaTHIECKOM 3a/1a4;

MPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUU 33/1a4l, BHOCHUTH KOPPEKTUBHI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, TAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE pe3yNbTaTa LIETH U YCIOBHUSAM, OOBACHATH MPUYUHBI JOCTHXKEHUS WU
HEJOCTHKECHHSI PE3YNIbTATOB JIEATEIHHOCTH, HAXOUTh OLINOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeILHOCTD:

MMOHUMATh ¥ UCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOM M WHIAWBUIYAILHON pabOTHI MPU PEIICHUU
y4eOHBIX 33J]a4, MPUHUMATH IIeJh COBMECTHOU NEATEIhHOCTH, TUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOMN
paboTHI, pacTipeeNsITh BUIABI pa0d0T, JOTOBAPUBATHCS, 00CYX AATh MPOIIECC U PE3yIbTaT paboThl, 00001mAaTh
MHEHHUS HECKOJIBKHX JIIONICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYKIeHUSI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIE), BBITIOJIHATH CBOIO YacTh PabOThI U KOOPAUHUPOBATH CBOU JCHCTBHS C APYTUMU YIEHAMHU KOMaH/bI,
OILICHUBATh Ka4eCTBO CBOETO BKJIa/Ia B OOIIMIA MPOIYKT MO KPUTEPHSIM, CPOPMYTHUPOBAHHBIM YIaCTHUKAMH
B3aMMO/ICHCTBUSL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenus B 10 kiacce o0yyaronuiics MOIy4YuT CIeIyIOIINE ITPpeIMETHbIE PEe3yabTaThl MO
OTAENbHBIM TeMaM pabouell mporpaMMel yueOHOT0 Kypca «Anredpa 1 Hadyajga MaTeMaTHYeCKOTO aHAIHU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHAMU: pAIMOHAIBHOE YHCIO0, OECKOHEYHAs MepHOAMYEcKas ApoOb,
IIPOLIEHTHI, MPPALMOHATIBHOE YHUCIIO, MHOXECTBA PALMOHAIBHBIX W JCUCTBUTEIBHBIX YHCEN, MOAYIb
JIECTBUTEIIFHOTO YHCIIa;



IMPUMEHSATH IPOOH U MPOLEHTHI 7S PELIeHUs IPUKIIaJHbIX 33734 U3 PAa3IMYHbIX OTpaciei 3HaHu| U
peaNbHOM KU3HH;

NPUMEHSTh NPUOIIKEHHBIC BBIYMCICHHUS, TPAaBUJIa OKPYIJICHUS, MPUKUAKY M OLEHKY pe3ysbTara
BBIYHCIICHUI;

CBOOO/IHO OIEPUPOBATH MOHATHUEM: CTENEHb C LEJIBIM II0KA3aTEJIEM, HCIOJb30BAaTh IMOAXOIAIIYIO
GbopMy 3anucH JeHCTBUTENbHBIX YMCEN I PELICHUs TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOO/JIHO ONIEPUPOBATH MOHATUAMU: JIOTapu(pM YHcia, AECATUUHBIE U HaTypallbHbIE JIOrapu(MsI;

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMEeHTa;

OTIEPHUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHSATUAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHUS U YPaBHEHUS-CIIE/ICTBUS, pABHOCWIIbHBIE HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIC METOJbl PELICHUs DPALMOHAIBHBIX M JPOOHO-PAllMOHAIBHBIX YpaBHEHHI,
IPUMEHSATh METOJ] UHTEPBAJIOB JAJIS PEIIEHUS] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM, MHOTOWIEH C LEJIbIMU
KO3 pHUIHEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSTH ACJICHHEe MHOTOYICHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera st peuienus 3anay;

CBOOOJTHO OTIEPHPOBATh TMOHATHUSMH: CHCTEMa JMHEWHBIX YpaBHEHHUH, MaTpuWIla, OMpPEACTUTENb
MaTpuIpl 2 X 2 M €ro TeOMETPUYECKHH CMBICI, HCIOJB30BATh CBOMCTBA OmMpeAenuTes 2 X 2 s
BBIUUCIICHUS] €r0 3HAa4YeHUs, MPUMEHSATh OIPENCIUTENN Ul pPEIIeHUs] CUCTEMBbl JIMHEHHBIX ypaBHEHHH,
MOJICJIMPOBaTh peajbHblE CHTyallUd C TIOMOLIbIO CHUCTEMbI JIMHEHHBIX YpaBHEHWH, HccIe10BaTh
MOCTPOSHHBIE MOJIENH C TIOMOLIBI0 MATPUIL U OIPEACTUTENeH, MHTEPIPETUPOBATh MOTYUYEHHBIN pe3yJIbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TPpeoOpa3oBaHUs BEIpaKEHU;

BBINOJIHATE MPEoOpa30BaHUsl YHMCIOBBIX BBIPAKEHUH, COJAEpXkAIUX CTENEeHH C palMOHAJIbHBIM
[IOKa3aTeseM;

HCII0JIb30BaTh CBOMCTBA JIorapuMoB JIsl MpeoOpa3oBaHUsl IOTapU(PMUUECKUX BbIPAKEHHUI;

CBOOOJHO OMNEpUPOBaTh MOHATHSMH: HWpPpAIMOHAIBHBIE, TOKa3aTelIbHbIE M JIOTapUPMHUECKUE
YpaBHEHHsI, HAXOAUTh WX PEIICHHUSI C TIOMOIIBIO0 PABHOCHIIBHBIX TEPEXOJIOB HIIM OCYIIECTBIISIST MTPOBEPKY
KOpHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYEeCcKHe (HOpMYJIbl s MPeoOpazoBaHMsl TPUTOHOMETPHUECKUX
BBIPAKCHU;

CBOOOJHO OIEpPHUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPHUMEHSATh HEOOXOIUMBbIe
(bopMyITBI IUTsI peTIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pPEaTbHBIE CHTYallMd Ha S3BIKE anreOphl, COCTABIATH BBIPAKCHUS, ypaBHEHHS,
HEpaBEHCTBA IO YCJIOBMIO 3a/layM, MCCIEAO0BaTh IMOCTPOEHHBIE MOJENIN C HCIOJIb30BAaHHUEM ammnapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: (YHKLHSA, COCOOBI 3adaHus (PYHKUIUH, B3aUMHO OOpaTHbIC
(byHKINH, KOMITO3UIHS GYHKINH, TpaguK GYHKIINH, BBITOIHATE YJIEMEHTapHbIEC IPeoOpa3oBaHus rpaduKkoB
byHKIUH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: O0JIACTh ONPENEICHHS] 1 MHOXKECTBO 3HAUYCHUH (DYHKIIMH, HYJIH
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;



CBOOOJHO ONEpPHPOBATH MOHATUAMH: UYETHBIC M HEUYETHblE (DYHKIMM, Nepuoaudeckue (yHKIHH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl © MUHUMYMBI ()YHKIIUHU, HAHOOJIbIlIEE M HAaMMEHbIIIee
3Ha4YeHHEe PYHKLIUHU HA IPOMEKYTKE;

CBOOOJHO ONEpUpPOBATh MOHSATHIMHU: CTENEHHAs (DPYHKIUS C HATYpaJIbHBIM U IEJBIM ITOKa3aTeleM,
rpaduK cTEeNeHHOW (PYHKIIMHM C HATypalIbHBIM M IEJIBIM IOKa3zarejaeM, Tpaduk KOpHs N-OW CTENEeHU Kak
(GyHKLIMN 0OpaTHOM CTENEHM C HATypaJIbHbIM MTOKA3aTeseM;

OIEpUPOBATh NOHATUAMM: JIMHEWHas, KBaJpaTH4yHas M JpOOHO-IMHEHHas (YHKIMM, BBINOJIHAThH
3JIEMEHTApHOE MCCIIEJOBAHNE U TOCTPOEHHE UX IrpaUKOB;

CBOOOJHO OIEpUPOBATh MOHATUAMU: ITOKa3aTellbHas U Jiorapudmudeckas QyHKLINHU, UX CBOMCTBA U
rpad UKy, UCIOIB30BATh UX TPAPUKH U PEIICHUS yPaBHEHUN;

CBOOOJHO  ONEpUPOBATh  TMOHATHAMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTb,  OIpEJeIICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apryMEHTa,

WCIOJIB30BaTh rpaduKu (YHKIHUN IS HCCIIEIOBAHUS TPOIIECCOB M 3aBUCUMOCTE MPH PEIICHUH 33124
U3 Jpyrux Y4eOHBIX NpPEJAMETOB M peallbHOW JKU3HHU, BBIpAXKaTb (OPMYyJIaMH 3aBUCUMOCTH MEXAY
BEIMYMHAMU;

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJHO OIEPUPOBATh MOHATUAMU: apupMeTHUYECKas U reoMeTpudecKas Iporpeccusi, 0eCKOHEUYHO
yOBIBaroOIasi T€OMETPHUECKasi MPOTPECCHsi, JIMHEHHBIH M 3KCIIOHEHIMAIBHBIA POCT, (GOpPMYIa CIOXKHBIX
MPOIICHTOB, UMETH MPEJICTABICHHE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCUH [T PEIICHHUS PeaTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa,;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHE: TTOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/IaHHsI TIOCIIEI0BATEIIbHOCTEH,
MOHOTOHHBIE U OrpaHMYEHHbIE MOCJIEI0BATENBHOCTH, TIOHUMATh OCHOBBI 3apOXKJICHHUS MaTeMaTHYECKOIro
aHaJM3a Kak aHajau3a OECKOHEYHO MaJblX;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: HENpepbIBHbIE (DYHKIMH, TOUKH pa3pbiBa rpaduka (yHKUIHH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (DYHKIMs, HENpephlBHAas Ha OTpe3Ke, NPUMEHSTh CBOWCTBA
HETPEPBIBHBIX (DYHKIMIA IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OMEpUpPOBATh IMOHATHUSMHU: TIEpBas W BTOpas MPOW3BOAHBIC (DYHKIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIISATH MTPOU3BO/IHBIC CYMMBI, TIPOM3BEICHUS, YaCTHOTO U KOMIIO3HMIIMHU ABYX (YHKIWH, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKIUH;

HCIOJIb30BATh TEOMETPUUYECKHUM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl peIlICHHs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpaLlUU HaJl MHOXKECTBAMH;

WCTIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIH aIapar JjIsl ONMCAaHUs pealbHBIX MPOIECCOB U SBICHHH,
MIPH PEUICHUH 33134 U3 IPYTUX YIeOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATh MOHATHUSAMH: OINpEACTICHHe, TeopeMa, ypaBHEHHE-CIEICTBHE, CBOHCTBO
MaTeMaTHIeCKOT0 00BEeKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUS 1 HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

Koan4gecTBO 4acoB

n/n HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBI
Bcero KP P
1 [ToBTOpEHME 6
2 TpuroHomMeTpu4eCcKre BEIPAKEHUS U YPAaBHEHUS 22 1 1
3 MHOXeCTBO I€MCTBUTENIbHBIX YKcesl. MHOro4YwIeHbl. PallnoHaIbHbBIE YpaBHEHHUS U 22 1
HepaBeHcTBa. CHCTeMBbl TMHEHHBIX YpaBHEHUN

4 Oynkiun u rpaduku. CteneHHas GyHKIUS C HEIbIM 0Ka3aTesieM 12 1
5 ApudmeTrnueckuii KopeHb n-oii crenenu. MppanuonanbHbie ypaBHEHUS 16 1
6 [TokazarenbHas ¢yHkius. [lokazarenbHble ypaBHEHHS 10 1
7 Jlorapupmunueckas pynkuus. Jlorapupmuyeckue ypaBHEHUS 18 1
8 [TocnenoBarenbHOCTH U TPOTPECCHU 9 1
9 HenpepriBable pynkimu. [IponsBoanas 15 1

10 [ToBTOpenue, 0000IIEHHE, CUCTEMATU3AlINS 3HAHUN 6 1

OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 136 9 1







ITOYPOYHOE IIVTAHUPOBAHUE
NOYPO4YHOE NJTIAHUPOBAHMUE

Ne ‘ HaumeHoBaHue ypoka Hepensa

Fnasa 1. NoBTOpeHue

§ 1. NoBTOpEHMUE

1 Yucnosble 1 anrebpanyeckune BblpaxkeHus. 1 Hepensa

2 YpaBHeHua. 1 Hepena

3 CucTembl IMHENHbIX YpaBHEHUN. 1 Hepena

4 JNInHelHan, KBaapaTMUHas n ApobHO-1NHelHaa GYHKUUKN. dINeMeHTapHOe NccaefoBaHMeE U 1 Hegens
NOCTPOeHMeE rPadrKoB 3TUX QYHKLLNIA.

§ 2. 3HaKOMCTBO € NPOU3BOAHOM

5 3agaum, npmBogALLME K MOHATUIO MPOU3BOAHOMN. 2 HepenA

6 OnpepaeneHne nponssogHon. PUsmMyecKknin CMbiC NPOU3BOAHON. 2 Hepens

FnaBa 2. TpuroHomeTpUyecKne BbipaXKeHUA U ypaBHEHUA

§ 1. TpuroHomeTpUu4eCKue BbiparKeHUA.

7 PagnaHHaa mepa yrna. 2 HepgenA

8 MoBOPOT TOYKM BOKPYF Haya/la KOOpPAMHaAT. 2 HepenA

9 OnpepeneHne cMHyca, KOCMHYCA, TAHFEHCA U KOTaHreHca. 3 HepenA

10 3HaKM CUHYCa, KOCUHYCA, TAaHreHca U KoTaHreHca. 3 HepenA

11 3aBUCUMOCTb MeKAY CUHYCOM, KOCUHYCOM, TAHTEHCOM U KOTaHreHCOM OZHOTO M TOrO Xe 3 Hepens
yrna.

12 PelweHwne ynpa>kHeHWn No Teme: « TPUrOHOMETPUYECKUE BbIPAXKEHNAY. 3 HepenA

§ 2. TpuroHomeTpuueckmne popmybl.

13 | TpuroHoMeTpUYecKue ToXAecTBa. 4 Hepena

14 | CUHYC, KOCUHYC, TAHTEHC WU KOTAHIeHC Yr/10B d U -a. 4 Hepena

15 dopmynbl npuseaeHUA. 4 HepenA

16 dopmynbl CNoxKeHUs 4 Hepens

17 CUHYC, KOCMHYC, TaHMeHC M KOTAHTeHC ABOMHOrO yraa. CUHYC, KOCUMHYC, TAHFEHC U KOTaHTeHC 5 Hepens
NONOBWHHOTO YyrAa.

18 | Cymma m pa3HOCTb CMHYCA, KOCUHYCA, TAHTEHCA M KOTAHreHca. 5 Hepena

19 PeweHune ynpaskHeHUi no Teme: « TpuroHomeTpmuyeckne Gopmybi». 5 Hepena

20 MpakTnyeckas paboTta no Teme «TpUroHOMETPUYECKME BblparkeHUA. TpUroHoMeTpuyeckme 5 Hepens
dopmynbi».

§ 3. TpuroHomeTpuyeckme ypaBHeHuUA.

21 | APKCUHYC, apKKOCUHYC M apKTaHreHC YNCA0BOro apryMeHTa. 6 HepenAa

22 YpaBHeHue cos x = a, YpaBHeHue sin x = a 6 HepenAa

23 YpaBsHeHue tg x = a, ctg x = a. 6 HepenAa

24 PelleHns TPUrOHOMETPUYECKUX YPABHEHUA. 6 HepenAa

25 PelleHns TPUrOHOMETPUYECKUX YPABHEHUA. 7 HepenAa

26 | O6obweHne maTepmnana no Teme « TPUroHOMETPUYECKUE BbIPAXKEHUA U YPABHEHUAY 7 HepenA

27 KoHTponbHaAa paboTta no teme: «TpUroHOMeTpUYECKUe BbiparKeHUA U YPpaBHEHUAY. 7 HepenA

28 PelweHne ypaBHEHMWI NOBbLILEHHOW CNOXKHOCTU 7 HepenA

FnaBa 3. MHOKecTBO AelicTBUTENbHbIX Yucen. MHorouneHbl. PauMoHanbHble ypaBHEHUA U HepaBeHCTBa.
CuctemMbl IMHEHHbIX YPpaBHEHUIA

§ 1. MHoxKecTBa. Onepauumn Hag MHOXKeCTBamu.

29

MNoHATME MHOXeCTBO, cnocobbl 33aHNA MHOXKecTBa. [logMHOXKecTBa, PaBHble MHOXeECTBaA.

8 HepenA

30

OcCHOBHble onepaunn Hag MHOXXeCTBOM. OG'be,D,MHeHVIe, nepecevyeHune, pasHoCTb,
AOoNoHeHuUe. (3HaK CUCTEMDI M COBOKYNMHOCTU NpU pewieHnmn ypaBHEHl/Iﬁ n HepaBeHCTB).

8 HepenA




Ne HanmeHoBaHMe ypoKa Hepena
31 Onepaumn Hag, MHOXeCTBaMM M UX CBOMCTBA. [narpammesl dinnepa - BeHHa. 8 HepenA
32 MoHsATUe oTobparkeHMa mHoKecTBa (GYHKLMM). MOLWHOCTb MHOXKECTBa 8 HepenA
33 MprmeHeHWe TeopPeTUKO-MHOKEeCTBEHHOTO annapaTa AnAa pelweHua 3agay. 9 HepgenA
§ 2. lecTBUTENbHbIE YMCNA
34 MoHATNE AencTBUTENBHOTO YMcia. MHoXecTBa uncen. CBOMCTBA AeNCTBUTE/IbHbIX YMCE. 9 HepenA
35 O6bIKHOBEHHbIE U AeCATUYHbIE Ap0bU. BeckoHeuYHble nepruoanyeckme apobu. 9 HepenA
36 I'Ipm6nm+<é|-|qu|e BblY4MCAEHUA, NPABUIA OKPYIIEHUA, NPUKMAKA N OLEHKA pe3ynbTaTa 9 Hepens

BblYMCNEHMUN.
37 MpoueHTbl. MpumeHeHMe apobelt U NPOLEHTOB AN1A PelleHna NPUKNaAHbIX 3a4auy. 10 HepenaA
38 Moaynb AeNCTBUTE/IbHOIO YNCa U ero CBOMCTBA. 10 Hepens
§ 3. PaunoHanbHble ypaBHEeHUA
39 OCHOBHble METOAbI peLleHUs LesbiX U APODOHO- paLuMoHabHbIX YPaBHEHUN. 10 HepenA
40 Onpe,u,enem:le MHOro4seHa. ToXAeCTBEHHO PaBHble MHOTOY1eHbl. MHOrouYieH oT 04HOM 10 Hepens
nepemeHHOWN.
41 JeneHne MHOroYneHOB Ha MHOTOY/1EH C OCTAaTKOM. 11 Hepena
42 Teopema besy. 11 Hepena
43 PelueHue ypaBHEHUI C BbICLLEN CTENEHU NOMOLLbIO Teopembl besy. 0606w EHHan Teopema 11 vepens
Buerta.
44 PeleHne paunoHanbHbIX ypaBHEHUN 11 Hepens
§ 4. MaTpuuHbIii MeToA peLleHUs CUCTEM IMHEAHDbIX YpaBHEeHUMN
45 PelweHne cuctem NMHENHbIX ypaBHeHWI. OnpeaeneHne U OCHOBHbIE MOHATUA MaTpULbl. 12 HepenaA
16 Onpegenvtenb MaTpuLbl 2x2, ero reoMeTPUYECcKUiA CMbICA U CBOMCTBA. BbluncieHue ero 12 Hegens
3HayeHwus.
47 MNpumeHeHWe onpeaennTens ANA peleHmsa CMCTEMbI IMHEMHbIX YPAaBHEHWA. 12 HepenaA
48 PelwweHne npMKAagHbIX 33434 C NOMOLLLbHO CUCTEMbI IMHENHbIX YPABHEHUN. 12 Hepena
49 | O6bobueHne maTepmana No TEME MHOMECTBO AENCTBUTENbHbIX YACESI. 13 Hepens
50 KoHTponbHasa paboTta no teme: « MHOXKeCTBO AelCTBUTENbHDbIX YMCENY. 13 Hepena

Fnasa 4. PyHKUuUM 1 rpadmkun. CteneHHaa PyHKLMA C LiesibiIMm NOKasaTenem
§ 1. CreneHHana ¢pyHKUMA, eé cBoiicTBa U rpaduK.

51 MoHATHE cTeNeHHOM GYHKLUMK. 13 Hepens
52 CteneHHas dyHKUMA C HaTypasbHbIM NOKasaTenem. 13 HepenaA
53 CteneHHas GyHKUMSA C LLesIbIM NoKasaTenem. 14 Hepena
54 | Komnosuuma pyHKummn. ObpatHan yHKUms. 14 Hepens
55 PeweHne npumepoB 1 3agay no teme: CreneHHaa GyHKLMA, €€ CBONCTBA U rpaduK. 14 Hepena
§ 2. CteneHb C UenbiMm NOKasaTenem.

56 CteneHb C UeNbiM NOKasaTesiem 1 eé cBolcTBa. 14 Hepens
57 PelwweHune npumepos 1 3agay no teme: CTeneHb € LebIM NOKa3aTesiem 1M e€ CBOICTBa. 15 Hepensa
58 BbuHom HbtoTOHa. 15 Hepensa
59 BbuHOM HbtoToHa. MNpumeHeHUe nNpu peweHnn NPMmMepos 1 3a4au. 15 Hepena
60 TpeyronbHUK Mackana. BUHOM HbOTOHA € UCNO/Ib30BaHMEM TpeyrosibHUKa Nackana. 15 Hepena
61 PeweHune npumepos 1 3aga4 no teme: PyHKUMK 1 rpadmkn. CteneHHan GyHKLMSA C Uenbim 16 Hegens

NoKasaTesiem.

62 KoHTponbHasa paboTta no teme: «®PyHKUUM U rpadukn. CteneHHaa GyHKLUA». 16 Hepena
FnaBa 5. ApudpmeTnyeckuii KopeHb n-oi cteneHn. UppaumnoHanbHble ypaBHEHUA
§ 1. ApudmeTnUECKUiAi KOpeHb h-0ii CTeneH!.

63 OnpepaeneHne KOpHA N-0M cTeneHn. ApudmeTnYecKnini KopeHb HaTypPasibHOM CTEMEHU U ero 16 Hepens

cBoOMCTBA.




Ne HanmeHoBaHMe ypoKa Hepena

64 Cnocobbl BbIMUCAEHWUA KOPHA N-0i cTeneHn. NMpeobpa3oBaHMA YUCNOBbIX BblPaXKeHUN, 16 Hepens
COAEepPrKALLMX CTENEHU N KOPHM.

65 MpaKTuyeckne NpMmMepbl Ha BbIYUCIEHMUA KOPHEN N-0Ol CTENEHM. 17 HepenaA

§ 2. UppaumoHanbHbie ypaBHEeHUA

66 MpocTeiwmne nppaunoHanbHble ypaBHEHMA. 17 HepenaA

67 OCHOIiHbIe MeTOoAbl PELEHUA PPALLMOHANbHbIX ypaBHEeHWI. MeTog, Bo3BeaeHMA 0benx 17 vepens
YyacTer ypaBHEHMA B OAHY U Ty }Ke CTeneHb.

68 OCHOBHble MeToAbl peLleHns MppaLoHabHbIX ypaBHEHUI. MeToa 3aMeHbl NepeMeHHON. 17 Hepena

69 OcHoBHble meToabl peLLIVEHMH MpPpPaLNOHaNbHbIX YpaBHeHMN. MeToz pa3noXKeHmA Ha 18 Hepens
MHOXXUTEIN BblpaXKeHUN BXOAALLMX B YPaBHEHME.

70 OcHOBHble MeTOoAbl peleHnsa nppaLMoHabHbIX ypaBHeHUN. MeTog, BblaeneHna NoaHOro 18 Hepens
KBagpaTa.

71 PaBHOCKU/IbHBIE NEpPeXOApbl B peLIeHMM MPPALMOHANbHbIX YPaBHEHUN. 18 Hepena

72 PelueHne nppaunmoHanbHbIX YpaBHEHUN. 18 Hepena

§ 3. DyHKUMA KOPHA h-0i cTeneHun.

73 | OyHKUMA KOPHA N-0i cTeneHwn (C HaTypasibHbIM YETHbIM NOKa3aTesieM), ee CBOMCTBA U rpaduK. | 19 Hepena

74 PyHKLMA KOPHA N-0W CTeNeHM (C HaTypaibHbIM HEYETHLIM MOKa3aTesIeM), ee CBOMCTBaA U 19 Hepens
rpaduk.

75 | OYHKUMA KOPHA N-0Oi CTENEHM U cTeneHHaa GYHKLMA, KaK B3aUMHO 06paTHble GYHKLUN. 19 Hepena

76 0606L1eHNe maTeprana No Teme "ApudmeTUYECKNIN KOPEHb N-OM CTENEHMU. 19 vepens
NppaunoHanbHble ypaBHeHuMA ".

77 KoHTponbHasa paboTa no teme: "ApupmeTrnyeckmini KopeHb N-0i CTENEHM. 20 Hepens
UppaumnoHanbHbie ypaBHeHus ".

78 PelweHue 3asa4 NOBbLILEHHOMN CNOXKHOCTM NO Teme: "ApUdMeTUYECKUIA KOPEHD N-OI CTENEHW. 20 Hegens
NppaunoHanbHble ypaBHeHuMA ".

FnaBa 6. NMokasatenbHaa pyHKUUA. MoKkasaTenbHble ypaBHEHUA

§ 1. NokasaTtenbHana pyHKLMA.

79 CTeneHb C pauMoHanbHbIM NOKa3aTesiem U eé CBOMCTBA. 20 Hepens

80 PeLuveHme ynpaxKHeHuI 1 3aga4 no Teme «CreneHb C PaLMOHAbHbIM NOKasaTenem m eé 20 Hegens
CBOMCTBa».

81 MNMoKa3satenbHan ¢pyHKLUMA, €€ CBONCTBA U rpaduK. 21 Hepens

§ 2. NokasatenbHble ypaBHEHHUA.

82 Ncnonb3oBaHue rpadmka GyHKUUM gNs pelleHns ypaBHEHUN. 21 HepenAa

83 OcHOBHble MeToAbl pelleHnsa NoKasaTe bHbIX ypaBHeHWIA. MeToz ypaBHMBAHWUA Nokasatenen. | 21 Hegens

84 OcHoBHbIe NleTop,bl pelleHns nokasaTenbHbIX ypaBHeHU. MeToa BBeAEHMA HOBOW 21 Hegens
nepemeHHoMN.

85 OCHOBHble MeTOAbl peLeHUA NOKA3aTeNbHbIX YPaBHEHW. BbiHeceHWe 0b6LLero MHOXMTeNsA 3a 22 hepens
CKOOKM.

86 OcCHOBHble MeToAbl pelleHns NoKasaTebHbIX ypaBHeHW. OgHOPOAHbIE YPaBHEHUS. 22 HepenA

g7 PeweHne XI‘Ipa)KHeHMﬁ 1 3agay no Teme «OCHOBHbIE METOAbI PeLLEeHUA NOKa3aTe /IbHbIX 22 hepens
YPaBHEHUN».

88 KoHTponbHaA paboTta no teme « OCHOBHble MeTOAbl peLleHUsA NOKa3aTe/IbHbIX YpaBHEeHU». | 22 Heaens

Fnasa 7. lorapupmunueckan pyHKuuA. Jlorapupmuueckme ypaBHeHUA

§ 1. Nlorapudmunueckas pyHKumA.

89 OnpegeneHune norapudpma. Jlorapudm yncna. 23 HepenA

90 PeweHune ynpaxkHeHUi no Teme: «OnpegeneHne norapmuédma. Slorapudm ymcna». 23 HepenA

91 | CeoiicTBa norapndpmos. 23 Hepens

92 | PeweHue ynpaxHeHul no teme: «CBolcTBa n0rapndmos». 23 Hepens

93 | [ecATMYHbIEe 1 HaTypanbHble norapnudmel. 24 Hepena




Ne HanmeHoBaHMe ypoKa Hepena
94 MNpeobpa3oBaHue BblparkeHUI, cogepKamx orapudmol. 24 Hepena
95 | Norapudmunueckas pyHKUUSA, e€ CBOMUCTBA U rpaduk. 24 Hepena
96 PeweHue ynpaxkHeHUi no Teme: «Jlorapudmmnyeckas pyHKUms, eé cBoCTBa U rpaduK». 24 Hepena
§ 2. lorapudmunueckme ypaBHeHUs.

97 Ncnonb3oBaHue rpadmka GyHKUUM ANA pelleHUs YpaBHEHUN. 25 Hepena

98 PeweHune npocTenwmnx norapnpmMmmnyeckmx ypasHeHU . 25 Hepena

99 OcHoOBHble MeToAbl peleHns norapuPpmmnyecknx ypasHeHui. NoteHuMpoBaHue. 25 Hepena

100 OcHoBHbIe NleTop,bl peleHuns norapndmmyeckmx ypasHeHnin. Metos, BBeeHUA HOBOM 25 hegens
nepemeHHoM.

101 | OcHoBHble MeToAbl peLleHns norapuPmnyecknx ypasHeHui. JlorapupmmnposaHue. 26 HepenA

102 OcHOBHble MeToAbl peleHnsa norapuPmMmmnyecknx ypaBHeHUM. PaBHOCUbHbIE Nepexoabl B 26 Hegens
peLeHnmn norapuPmmyecknx ypaBHeEHU.

103 | PeweHue ynpaxkHeHM No Teme: «Jlorapnpmuyeckme ypaBHeHUA». 26 HepenA

104 | ObobuweHmne maTepuana no teme "/lorapudpmmyeckne 1 nokasaTesbHblie PyHKUUN". 26 Hepens

105 | KoHTponbHaa paboTta no teme: "/lorapudmmnyeckmne 1 nokasatenbHbie GyHKUMUN". 27 Hepens

106 PelueHne 3a4a4 NOBbILEHHOW C/IOKHOCTU Mo Teme: "Jlorapupmmnyeckmne 1 nokasaTesibHble 27 Hepens
dyHKUumnmM".

FnaBsa 8. NocnepoBaTenbHOCTU U NpoOrpeccun

§ 1. MocnepoBaTeNbHOCTU.

107 | NMocnepoBaTenbHOCTH, CNOCOObLI 3a4aHMA NOCAeA0BaTE/IbHOCTEN. 27 HepenA

108 MeTog maTemaTU4ecKol MHAYKLMN. MOHOTOHHbIE U OFpaHMYEeHHbIe NOC/1e40BaTeIbHOCTM. 27 Hepens
UcTopuma aHannsa 6€CKOHEYHO MasblX.

§ 2. NMporpeccun.

109 ApudmeTmnyeckan u reomeTpmuyeckan nporpeccum. beckoHeuHo ybbiBaloLLaA reomeTpuyecKasn 28 Hepenn
nporpeccus.

110 Cymma beckoHe4yHo ybbiBatoLLeEN reoMeTPUYECKOM Nporpeccun. JIMHeNHbIN U 28 Hepens
3KCNOHEHUMabHbIW pocT. Yncno e.

111 | ®opmyna CAOKHbIX NPOLUEHTOB. [TpMMepbl BbIYUCAEHME CNOMXKHbIX NPOLEHTOB. 28 Hepens

112 Ncnonb3oBaHue nporpeccum n Gopmysibl CI0XKHbIX NPOLEHTOB A1 pelleHns peanbHbiX 3a4ay 28 Hegens
NpWKNaZHOro XxapaKkTepa. (3a4a4uun Ha KpeauTbl C aHHYUTETHOM CXeMOM NoralleHna KpeauTa).
Ncnonb3oBaHue nporpeccun u Gopmybl CAOXKHbIX NPOLEHTOB ANA PeLleHNA peanbHbIX 3a4ay

113 | npuknagHoro xapaktepa. (3agaumn Ha KpeauTbl ¢ auddepeHLMpPOBaHHON CXeMOM NoralleHus 29 HepenA
KpeguTa).

114 | PeweHune 3a4a4 no Teme: «llocnenosBaTeNlbHOCTU U NPOrPEeCccUn». 29 HepenA

115 | KoHTponbHana paboTa "MocnegoBaTenbHOCTM U nporpeccumn’. 29 Hepens

Fnasa 9. HenpepbiBHble pyHKUUU. NMponssoaHan

§1. HenpepbiBHble PYHKLUMN.

116 | HenpepbiBHble PpYHKLMN 1 UX CBOMCTBA. TOYKA pa3pbiBa. ACUMNTOTbI rpadrKoB GyHKUNIA. 29 Hepens

117 CeowicTBa GyHKLMIA HENPepbIBHbIX Ha OTpe3ke. MeToa MHTepBasoB A/1A pelleHna 30 Hegens
HepaBeHCTB.

118 | MNpumeHeHWe CBOMCTB HENPEPbIBHbIX GYHKUUI ANA pelleHms 3a4au. 30 HepenAa

119 | PeweHune 3agay no teme: «HenpepbIBHbIE PYHKLUNY. 30 HepenAa

§2. NpoussopgHas.

120 MepBasa v BTOpan npfmasop,Hue byHKUMN. OnpepeneHune, reoMmeTpUYecKnin u Gpusnyecknit 30 Hegens
CMbIC/1 NPOU3BOAHOM.

121 | YpaBHeHUe KacaTesibHOM K rpadmKy GyHKLUMN. 31 Hepens

122 Mpuvmepsbl pelleHns 3a4a4 nNo Teme «FeomeTpuUYeckuin u GrU3n4ecKnin CMbiCa1 NPOU3BOLHOMN. 31 Hegens

YpaBHeHWe KacaTesibHOW K rpaduKy GyHKLUNY.




Ne HanmeHoBaHMe ypoKa Hepena

123 PeweHue 3agay no Teme: «FeomeTpuyecknin n GrU3nM4ecKnin CMbiCa1 NPOU3BOAHOMN. YpaBHeHMeE 31 Hepens
KacaTeNbHOM K rpaduKy GyHKLMUY.

124 | OnpegeneHune nponsBoaHoW. MpomnsBoaHas cTeneHHon GyHKUUN. 31 HepenAa

125 | NMpasuna guddepeHUnpoBaHUA. 32 HepenA

126 | PeweHue 3aaay no teme: «lpasuna gnddepeHuMpoBaHmA». 32 HepenA

127 | NMpoun3BoaHaA HEKOTOPbIX 3/1EMEHTAPHbIX QYHKLUA. 32 HepenAa

128 | PeweHune 3aga4 no Teme: «lponssogHaa». 32 HepenA

129 | KoHTposbHana paboTa no Teme: «[ponsBoaHas». 33 HepgenA

130 | ObobuweHmne maTepuana no Teme «HenpepbiBHbIE GYHKUUK. pon3BOAHAN Y. 33 HepgenAa

FnhaBa 10. NoBTopeHue, 0606 eHne, cuctemaTusauma 3HaHUA

131 OCHOBHbIe NOHATUA Kypca anrebpbl U Ha4yan MaTeMaTMyeckoro aHaausa 10 Knacca, 33 hegens
06006LLeHNE M cucTEMATU3ALMNA 3HAHWUNA.

132 NTorosas KOHTpPoAbHaA paboTa 3a Kypc anrebpbl M Havyana maTemMaTUYeCKOro aHanmsa 10 33 hegenn
Knacca.

133 | NosTopeHuMe. CTeneHHas, NoOKasaTenbHaa 1 Norapnpmmuyeckan GyHKLMA. 34 Hepena

134 | MNMosTOpeHMe. TpUroHoMeTpUYECKNe BbiparkeHMA U ypaBHEHUA. 34 Hepena

135 | MosTopeHme. MocnenoBaTesibHOCTU U Nporpeccun. HenpepbiBHble PyHKUMK. [Tpon3BoaHas. 34 HepenA

136 | MoBTOpeHue. PelleHne 3a4a4 NOBbILLIEHHOMN COXKHOCTY. 34 HepenA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaTtemaTuKa. Anrebpa. 10 knacc. YuebHuK. ba3osblit u yrnybneHHbiM ypoBeHb. 1-
2 Yactb - Mopakosuy, CemeHoB

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://www.yaklass.ru/p

https://school.sirius.online/#/

bubnuoteka [{OK https://m.edsoo.ru/8a1472c8
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