Mopnucax: CuHywkuHa EneHa SpukoBHa

‘ M H I I I KM H a E” e H a DN: C=RU, OU=[lupektop, O="MBOY ""CpeaHsis obLieobpa3osaTenbHas WKona
Ne17 r. Mowkap-Onbi™", CN=CuHywkuHa Enexa OpukosHa, E=17school-ola@mail.ru
OcHoBaHMe: 5t CBUETENBCTBYIO O TOYHOCTU U LIEMOCTHOCTY 3TOTO AOKYMEHTa
MeCTOMOMOKEHINE: MECTO NOANUCaHMs!

C PUKOBHa ot FeacerBepomn 1015
MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus u Hayku PecniyOinkn Mapwuii Ja
Ynpasienue 00pa3oBaHusl AAMUHHCTPALMU TOPOACKOro oxkpyra ""I'opox

Homxkap-Omaa"

MBOY "Cpeanss o6meodpazoBateabHas mkoaa Nel7 r.Momkap-Oabr"

PACCMOTPEHO COI''TACOBAHO

Ha 3aceganuu [1IMO PyxoBonurens

PykoBomurens IIIKOJIBHOTO

%;;/ MGTOI[I/I‘IGC.K/,!;Q COBETa
A%IaIHKI/IHa H.A. ”é/
IZ'IOpzo3TOK0J1 Ne6 o1 «23» HI0HS — MG OB,
ke IIpoTokon Ne7 0T «26% HIOHS
2023 1.
PABOYASA ITPOT'PAMMA
(ID 703480)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriy0jeHHbI YPOBEHb

st ooyuarommxest 10 — 11 xmaccoB

Homkap-Oaa 2023



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMA pa3BUTHSI 3 KOHOMUKHU U OOILIECTBEHHOU >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIpPETAlUN  TOJYYEHHBIX  PEUICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4YeOHbId Marepuan, CIoCOOCTBYIOIINN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs] anredpe W HavajllaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBAa HATYpalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOrowieHbl OT OAHOW TmepeMeHHoM. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppaIMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE OINPEACIIUTENS IS pEelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms gyskiuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHus
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENeHH Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIUAIBbHBINA pocT. Hucio e. @opMyra CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UIl PELICHUs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiui.  [IpousBomnHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIIECHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION MK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpanga s HAXOXKIACHUS IUIONIAJCH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATbHOU
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH JUJISI PA3BUTUS LUBUIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIIEHHUsA, BHIOMpAaTh HauOoJiee TMOAXOMSIMUA € YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTUPOBATbH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHMS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedJeKkcun KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEUICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOWU pPabOThI, pacmpeneisTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, aPKKOCHHYC M apKTAaHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jM4YHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HauyeHHs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [JIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/Jadyd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKIINI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi CTEeNeHW Kak (PYHKIMM OOpaTHOM CTENeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeoMeTpruUecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOJHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE OMEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUIECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe pecypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble u 1ienble yncina 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3AINS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoxka KonTpoJbHbIe
Bcero
padoThI

MHOXkeCTBO, Ollepaluy HaJ MHOKECTBAMM U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna

3 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Juisl peleHus 3a1a4

4 Panmonansueie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

5 Panmonanbubie ynciaa. OOBIKHOBEHHBIC M IECITHYHBIE IPOOH, TIPOLICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

6 [Ipumenenue nqpobei 1 NPOLEHTOB JUIsl peIIeHUs IPUKIAIHBIX 3a7a4 1

7 [TpumeHenue npoOei n MPOLIEHTOB IS PEIIeHUs PUKIAIHBIX 33124 1

8 [eiicTBuTenbHbIe yncia. PaninoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1

9 Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMHU YHCIaMU 1

10 Moynb AEHCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1

1 [TpuGnnxEHHBIE BEIYUCIIECHUS, TPABUIIA OKPYTICHUS, IPUKUIKA U OLIEHKa 1
pe3yJbTaTa BBIYUCICHUN

12 OcHOBHBIE METO/Ibl PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U 1
HEPaBEHCTB

13 OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUH U 1
HEPaBEHCTB

14 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PAMOHANBHBIX YPAaBHEHUH U 1
HEPABEHCTB

15 MHoOrouseHs! 0T OJTHON NepeMEeHHOU. JleneHre MHOTro4JIeHa HA MHOTOWIEH ¢ 1

octaTtkoM. Teopema beszy




16

MHorouieHsl ¢ nensiMu koddpdunrentamu. Teopema Buera

17 Pemenue cucreM TMHEHHBIX YpaBHEHHUI

18 Pewienne cucreM IMHENHBIX YPaBHEHUN 1

19 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTpULbl 2X2, ero 1
FE€OMETPUUYECKUN CMBICT U CBOMCTBA; BBIUNCIEHHUE €r0 3HAYCHUS

20 Onpenenuresb MaTPUIBI 2X2, €r0 TEOMETPUYECKHUI CMBICI U CBOMCTBA; 1
BBIYUCIICHHUE €r0 3HaUYeHUs

21 [IpuMeHeHue onpenenuTens A PELIeHUs] CUCTEMBI INHEWHBIX YPaBHEHUN

22 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1

23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI

24 Konrponbnas pabora: "PanuonanbHble ypaBHeHUs U HepaBeHCTBA. CUCTEMBI 1
JUHEHHBIX ypaBHEHUN"

o5 OyHKIH, crioco0bl 3a1anus GyHKIMH. B3aumMHo oOpaTHbie PYHKIIMH. 1
Komnozumus GpyHkImii

26 I'paduk pynkuun. dnemenrapHbie npeodpazoBanus rpaduKkoB QyHKIUN 1

97 OO6nacTp ornpeneneHuss 1 MHOXKeCTBO 3HaueHui pynkmuu. Hynu ¢pyHkumu. 1
ITpoMexyTKH 3HaK IOCTOSIHCTBA

28 UYérnble u Heu€THbIe pyHKIMU. [leproanueckue pynkuuu. [IpomexyTkn 1
MOHOTOHHOCTH (DYHKIIUU

29 MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee 1 HaMMeHblee 3HaueHne 1
(GYHKIIMHM Ha TPOMEXKYTKE

30 JluneliHas1, KBaJpaTU4Hasl U IpOOHO-TUHEWHAs PYHKIUU 1

31 DeMEHTapHOEe HUCCIIEIOBAaHUE U ITOCTPOEHHE IpaUKOB ATUX (PYHKIUN 1

32 DJeMeHTapHOe UCCIIeI0BaHHE U MIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

33 Crenensb ¢ 1enpIM nokaszareneM. buaom Herotona 1

34 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1

35 Crenennas GyHKIHS C HATYPAJIBHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa 1 1




rpaduk

36 Kontposnbhas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1

38 Apudmernueckuii KOpeHb HaTypabHOW CTETIEHH U €r0 CBOIMCTBA 1

39 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIIUX CTEIICHH U KOPHH 1

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHU U KOPHU 1

4 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATBHBIX 1
ypaBHEHUI

43 HppaunonanbHblie ypaBHeHUs. OCHOBHbIE METO/IbI PEIIEHUS UPPALMOHATbHBIX 1
YpaBHEHUN

44 Wppanmonansueie ypaBaenusi. OCHOBHBIE METO/IbI PEIICHUS] HPPALMOHATBHBIX 1
YpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHUN 1

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

47 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPAaBHEHUI 1

48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH KaK QYHKIIMH 0OpaTHOW CTENEHHU C 1
HaTypaJIbHBIM ITOKa3aTelIeM

50 CgoiicTBa u rpaduk KOpHs N-0if cTeneHy Kak (yHKIIMU 0OpaTHON CTETEeHH ¢ 1
HATYpaJIbHBIM ITOKA3aTeIIeM

51 KonTtponbHas padora: "CBoiicTBa U rpaguk KOpHs N-0i CTENEHH. 1
Wppannonanbubie ypaBHeHHS"

52 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

53 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeIeM U e€ CBOWCTBA 1

54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

95 [Noxa3zatenpHast GpyHKIMS, €€ cBOMCTBA U Tpaduk 1




56

Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUs] YPaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHEHUI

58 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIBHBIX 1
ypaBHEHUH

59 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX 1
ypaBHEHHI

60 [Toka3zarenbHble ypaBHEeHHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHuUs" 1

62 Jlorapudwm yucna. CoiicTa norapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapudwm gucia. CBoiicTBa orapugma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1

68 [IpeoOpa3oBanme BEIpaXKEHUH, COAEPIKAMUX JTOTapHPMBI 1

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI 1

70 Jlorapudmuueckas GyHKUsSA, €€ CBONCTBA U rpauK 1

71 Jlorapudmuueckas GpyHKIuUs, €€ CBONCTBA U Tpaduk 1

72 Hcnonp3oBanue rpaduka QyHKIUU A peLIEHUs] ypaBHEHU N 1

73 Hcnonp3oBanue rpaduka QyHKIMY I PELICHUs] YpaBHEHUH 1

24 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS JIOTapU(HMUIECKAX 1
yYpaBHEHUN

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS JIOTapU(HMUIECKAX 1
ypaBHEHHA

76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METOABI PEIICHUS JIOTapu(HPMUIECKUX 1

YpaBHEHUU




77 PaBHOCUIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN
78 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH JOTapU(MUUECKUX YPaBHEHUH
79 KonTtponbnas padora: "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckne 1
ypaBHEeHUS"
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyC, KOCUHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO apryMEeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIOBOTO apryMeHTa 1
84 TpuroHomeTpuveckas OKpy>KHOCTB, OIPEACICHHE TPUTOHOMETPUIECKUX 1
(GYHKIMH 9UCIOBOTO apryMEHTa
g5 TpuronomeTpudeckasi OKpyKHOCTb, OIPE/ICIICHIE TPUTOHOMETPUIECKUX 1
(GYHKIMH 9UCIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
93 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUI 1
94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
99 Perienne TpUroHOMETPUUECKUX YPAaBHEHHUN 1




100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHNA 1
101 KoHnTtposbHast pabota: "TpuUroHoMeTpruiecKue BIPAKESHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"
102 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MTOCIeA0BaTeNbHOCTEN. MeTo 1
MaTeMaTUYeCKON UHIYKIIUU
103 MOHOTOHHBIE ¥ OTPaHUYCHHBIC MTOC/IeoBaTeTbHOCTU. McTopus ananmn3a 1
0OECKOHEYHO MaJIbIX
104 Apudmerrdeckas mporpeccus 1
105 I'eomeTpuueckas mporpeccust 1
106 beckonewyHo yObIBaroIiasi reoMeTpruIecKast porpeccus 1
107 Cymma OeckOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH 1
108 JInHeNHBIN ¥ 3KCIIOHEHIMAIBbHBIN pocT. Uucio e. opmyisia CI0KHBIX IPOLEHTOB 1
109 JIuHeHbIN 1 SKCIOHEHIIANBbHBIN pocT. Yucno e. @opMyiia CI0XHBIX POLIEHTOB 1
110 Hcnonib30BaHme IPOTPECCHU JIIS PEIICHUS PeaTbHBIX 3a/1a4 MPUKIIATHOTO 1
Xapakrepa
111 KonTponbnas pabota: "[locnegoBarenbHOCTH U porpeccun” 1
112 HenpepsiBHbIe PyHKITNN U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKITUH 1
114 CaoiicTBa (QyHKIINI HETIPEPHIBHBIX HA OTPE3KE 1
115 CaoticTBa (YHKIMI HETIPEPHIBHBIX HAa OTPE3Ke 1
116 MeTtoa UHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB 1
117 MeTton UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
118 MeTto MHTEPBAIIOB JUIsl PELIEHUsI HEPAaBEHCTB 1
119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH JIJIsl pelIeHUs 3a/1a4 1
120 [IpumeHeHre CBOWCTB HENIPEPBIBHBIX (DYHKIMN TSl peIeH s 3a/1a4 1
121 [TepBas 1 BTOpas Mpou3BOAHBIC (DYHKIIHH 1




122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUU 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
129 [IpousBoHas CyMMbI, IPOU3BEACHMS, YACTHOT'O M KOMIIO3ULIUU (PYHKIUI 1
130 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITIO3ULIUU (YHKITUI 1
131 KonTponsHas padora: "[Ipoussoanas” 1 1
132 IToBTOpEHME, 0000IICHUE, CHCTeMaTH3allisl 3HaHu: "Y paBHeHU" 1
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
134 HToroBas KOHTpOJbHAsA paboTa 1
135 Hrorosas KoHTpOJIbHAS paboTa 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



11 KJIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoxka KonTpoJbHbIe
Bcero
padoThI

1 [IpumeneHne Npon3BOIHON K UCCIEIOBAHHIO (DYHKIMI HA MOHOTOHHOCTD H 1
AKCTPEMYMBI

5 [TpuMeHeHne NpOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U 1
JKCTPEMYMBI

3 [IpumeneHne mpoN3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
JKCTPEMYMBI

4 [IpumeneHne TpON3BOIHON K UCCIIETOBAHHIO (DYHKIMI HA MOHOTOHHOCTD H 1
AKCTPEMYMBI

5 [TpuMeHeHHe NPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
JKCTPEMYMBI

6 [Ipumenenue mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTD U 1
KCTPEMYMBI

7 Haxoxaenne HanbombI1ero 1 HaMMEHbBILIET0 3HAYSHHS HETIPEPBIBHOW (PyHKIINN 1
Ha OTpe3Ke

8 HaxosxneHne HauOoJbIIero 1 HaMMEHBIIETo 3HaYeHUs! HETIPEPhIBHOM (pyHKINM 1
Ha OTpE3Ke

9 HaxoxaeHne HauboIb111ero 1 HaMMEHbILEro 3HaYeHHsI HeTIpepbIBHOW (pyHKINUN 1
Ha OTpe3Ke

10 Haxoxnenre HanOoIbIIero 1 HAaMMEHbBIIET0 3HAUYSHHS. HEMPEPhIBHON (YHKIIUU 1
Ha OTpe3Ke

1 Haxoxnenre HanOoIbIIero 1 HAMMEHBIIET0 3HAYSHUS HEMPEPbIBHON (PYHKIUU 1
Ha OTpE3Ke

12 Haxosxenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON (DYHKITH 1




Ha OTPC3KC

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ JJI1 HAaXOXACHHA HAWITYUHIEro pEIICHUA B

13 1
NPUKIIAJIHBIX 33a9ax

14 [IpumeneHne Mpon3BOIHON [T HAXOXKICHHUS HAWITYYIIEro PeIICHNUs B 1
NPUKIIAHBIX 3a/1a9axX

15 [IpumeneHre MpoN3BOIHON AJIsl ONIPEAEIICHUS] CKOPOCTH U YCKOPEHHs IpoLecca, 1
3aIaHHOTO (OPMYJION MITH TPaPUKOM

16 [IpumeHeHne MpON3BOIHOM IS ONIPEETICHUSI CKOPOCTH U YCKOPEHUS Ipoliecca, 1
3aIaHHOTO (OPMYJION MITH TPaPUKOM

17 Komnosumus ¢pyHkimii 1

18 Komnosunus ¢pyHknumit 1

19 Komnosumus ¢pyHkimii 1

20 I'eomerpuueckue oOpa3bl ypaBHEHHI HAa KOOPAMHATHON TUIOCKOCTH 1

21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH 1

22 KonTposnbHas padora: "UccnenoBanue GyHKIHN ¢ TOMOIIBIO TIPOU3BOIHON" 1

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpa3uble rnemeHTapHbIX GyHKIUN. [IpaBuia HaxX0XIEeHUS 1
epBOOOPA3HBIX

o5 ITepBooOpazHbie aneMeHTapHbIX GyHKIMHA. [IpaBuna HaxoxaeHus 1
epBOOOPaA3HBIX

26 Wurerpan. 'eomeTpruuecknii cMpIca HHTErpaja 1

27 Brruucnenue onpenenéanoro uHTerpaia mo popmyne Herotona-JleliOnua 1

28 Brruncnenue onpeaenéunoro uurerpaina no gopmyne Hetotona-Jleitbnumna 1

29 [TpuMeHeHne MHTETpaa ISl HAXOXKACHUS TUTOMIAIEH TNIOCKUX QHUTYD 1

30 [Tpumenenue uHTErpana 1 HaXOXKACHUS 00bEMOB F€OMETPUUECKUX TEI 1

31 [Tpumeps! pemieHuit AU pepeHnnaIbHbIX YpaBHEHHM 1

32 [Tpumeps! pemennit uddepeHraIbHbIX ypaBHEHUN 1




MareMaTudeckoe MOACIINPOBAHUC PCAJIBHBIX MPOUCCCOB C TIOMOIIIBIO

33 . 1
nuddepeHIaTbHBIX YPaBHEHUH

34 KonTtponsHas padora: "[leppooOpasznast u uaTerpat” 1

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1

36 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUECKMX HEPABEHCTB 1

48 KonTponbnas padota: "['paduku TpUrOHOMETPUUECKUX (PYHKIIHA. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PEIIEHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEIIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1




54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(HhMUIECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIECKUX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI pelIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1

57 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI pEIICHUS] HPPALMOHATBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PEeIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1

61 I'padmaeckne MeTOIBI peICHHUS HPPALTMOHAIBHBIX YPaBHEHHH 1

62 ['padmyeckue METOABI pelIeHHs UPPAIIMOHAIBHBIX YPaBHEHUN 1

63 I'paduaeckne MeTOIBI peICHHS TOKA3aTeIbHBIX YPAaBHECHUN 1

64 ['padpraeckue METOIBI pelIeHUs IMOKa3aTEIbHBIX HEPABECHCTB 1

65 I'paduueckue meTos! penieHus JorapupMUIEcKuX ypaBHEHUN 1

66 I'paduueckue MeTo bl pelIeHus Jorapu(pMUIECKIX HEPABEHCTB 1

67 I'padmnueckue metozp! penieHus J1orapupMUIECKUX HEPaBEHCTB 1

68 I'paduueckue MeTOIbl PELICHNS TOKA3aTENbHbIX U JOrapu(pMUUECKUX 1
ypaBHEHUU

69 I'paduueckue MeTOIbl PELICHUs TOKA3aTeNbHbIX U JOrapu(pMHUUECKUX 1
yYpaBHEHUU

20 I'padmaeckne METOIBI pEeIICHHS MTOKA3aTEeIbHBIX U JIOTApU(HMUIECKUX 1
HEPaBEHCTB

71 I'padmueckue MeTo bl pelIeHHs OKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1
HEPaBEHCTB

79 KonTtponbhas padora: "UpparoHaibHele, MOKa3aTelbHbIE U JJorapu(pMUIecKue 1
HepaBeHcTBA"

73 KowmrmiekcHbie uncima. Anredbpandeckast ¥ TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 1
KOMILIEKCHOTO YHCITa

74 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYEcKasi pOpMBI 3aHCH 1




KOMIIJICKCHOI'O 4HCJia

75 Apudmerrdeckue onepanuu ¢ KOMITIEKCHBIMHA YUCITaMHU 1
76 ApudmeTndeckne onepanuy ¢ KOMITIEKCHBIME YUCIIaMU 1
77 N300pakeHne KOMILIEKCHBIX YMCENl HA KOOPAWHATHON IIJIOCKOCTH 1
78 N3o0pakeHre KOMIUICKCHBIX YHCeI Ha KOOPAMHATHOM IJTIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOT'O YHCiIa 1
80 ®opmyna Myaspa. Kopau N-oif creneHn U3 KOMILIEKCHOTO Yncia 1
81 [IpumMeHeHre KOMIUIEKCHBIX YUCET TSl perieHust (PU3NYECKUX ¥ TeOMETPUIECKUX 1
3a1a4
82 KoHTtposnbHas padora: "KomMruiekcHbie yncma" 1
83 HarypanbHble U menbie yrcia 1
84 HatypanbHble U 1ienbie yrcia 1
85 [IpumMeHeHre MPU3HAKOB JACTUMOCTH HENBIX YUCEIT 1
86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH IIENIbIX YHCEeT 1
87 [Tpumenenne npusHakoB aeaumocty nensix yucen: HOl n HOK 1
88 [Mpumenenne npu3HakoB jgenumocty 1enbix gucen: HOJl n HOK 1
89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCEeN: OCTATKU MO0 MOAYIIIO 1
90 [IpuMeHeHne MpU3HAKOB JETMMOCTH LEbIX YUCEN: OCTATKH 110 MOIYJIIO 1
o1 [TpumeHeHne MPU3HAKOB AETMMOCTH IIENIbIX YHCeN: alropuT™ EBknnna amns 1
pelleHus 3314 B LIEJIbIX YHCIax
92 KonTponbras padota: "Teopus menbix aucen” 1
03 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI- 1
CJIEAICTBHUS
04 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI- 1
CJIEAICTBUS
95 OCHOBHBIE METOJIBI PEIICHUSI CHCTEM M COBOKYITHOCTEH pallMOHAIBHBIX 1




ypaBHEHU I

OcCHOBHBIE MCTOABI pCHICHUA CUCTEM U COBOKyHHOCTCﬁ HppaliiOHAJIbHBIX

96 . 1
ypaBHEHHI

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeNIbHBIX 1
ypaBHEHUH

08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTENbHBIX 1
ypaBHEHUI

99 OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U COBOKYITHOCTEH J1orapupMuuecKux 1
ypaBHEHUI

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH J1orapupMuuecKux 1
YpaBHEHUN

101 [IpumMeHeHne cUCTEM K PEHICHUI0 MAaTEeMaTHYECKUX 3aj1ad M 3329 U3 Pa3IIUIHBIX 1
o0acTeil HayKH U peaNbHOM KU3HH, HHTEPIPETALNs TOTYICHHBIX PE3yIbTaTOB

102 [TprMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTUYeCKUX 3ajiay M 33]a4 U3 Pa3IUuHbIX 1
o0acTeil HayKH U peaNbHOM KU3HH, MHTEPIPETALNS TIOTYICHHBIX PE3yIbTaTOB
[TprMeHeHrEe HEpaBEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a/]a4 1 3a/1a4 U3

103 pa3INYHbIX 001acTe HAyKU U pealibHOM KU3HH, MHTEpIpeTalys NOJyYeHHbIX 1
pe3yiIbTaToB

104 KonTponbnas pabora: "CucreMbl palilioOHaIbHBIX, UPPALIMOHAIBHBIX 1
MOKa3aTeNbHbIX U JIOrapu(PMUUYECKUX YpaBHEHUN"

105 PannonanbHble ypaBHEHHS ¢ TapaMeTpaMu 1

106 PannonanbHbIe HEpaBEHCTBA € TapaMeTpaMu 1

107 PanronaneHbIE CUCTEMBI ¢ TApaMETPAMU 1

108 WppannonaibHble ypaBHEHHsI, HEPABEHCTBA C TapaMeTpaMHu 1

109 HppannoHaibHbIE CHCTEMBI C TapaMeTpaMu 1

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C IApaMeTPaMu 1

111 [TokazaTenpbHBIE CUCTEMBI C TTApaMETPaMHU 1




112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTpudecKue ypaBHEHHUs C IIapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuronomeTpudecKue CUCTEMBI C ITapaMeTpaMu 1

117 [TocTpoenue u nccnenoBaHUE MATEMATUYECKUX MOJIEIICH PEAJIBHBIX CUTYALH C 1
MOMOIIBIO YPaBHEHUH C IapamMmeTpamMmu

118 [TocTpoeHue u uccneoBaHre MaTEMAaTUYECKUX MOJIENIeH PeaTbHbIX CUTYaIU C 1
MOMOIIIbIO CUCTEM YPaBHEHUH C MapaMeTpaMu

119 [TocTpoenue u nccnenoBaHuE MATEMATUIECKUX MOJIEIIEH PEAIBHBIX CUTYAILUM C 1
MOMOIIbIO CUCTEM YPaBHEHUH C apaMeTpaMu

120 KonTponpHas padora: "3amxauu ¢ mapamerpamu’ 1

121 [ToBTOpEHHE, 0000IICHUE, CHCTeMaTH3alKsl 3HaHu: "Y paBHeHU"

122 [ToBTOpeHnue, 06001mEeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

123 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctemsl 1
ypaBHeHHH"

124 [ToBTOpenue, o6o0IeHne, cucTemaTu3anus 3Hanuii: "HepaBencraa" 1

125 [ToBTOpenue, 06061IeHNE, cucTeMaTH3amus 3HaHui: "HepaBencTna"

126 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTra"

127 [ToBTOpeHnue, 06001mIeHNe, cucTeMaTu3alus 3Hanui: "[Ipon3Boanas u eé€ 1
npuMeHeHue"

128 [ToBTOpeHnue, 060061meHne, cucreMaTu3aius 3Hanui: "[IponsBoanas u e€ 1
npuMeHeHue"

129 [ToBTOpenwue, 0600IeHNE, cucTemMaTh3anus 3Hanui: "TIpousBogHas u e€ 1
npuMeHeHue"

130 [ToBTOpenue, 0600meHNe, cucTeMaTu3alus 3Hanui: "MHTerpan u ero 1

npuMeHeHue"




131 [ToBTOpenue, 0600meHNe, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
132 [ToBTOpEeHmE, 0000IIEHUE, CCTeMaTH3alus 3HaHU: "D yHKIUN" 1
133 [ToBTOpenue, 0600mIeHNe, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
134 Wrorosas KoHTpOJbHAS paboTa 1
135 HroroBast kKoHTpoIbHAs paboTa 1
136 [ToBTOpeHue, 06001IEeHNE, CHCTEeMAaTH3aIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havasia MaTeMaTUYeCcKoro aHanausa (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju

penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1IOP
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