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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qucuuIUiMH. B pamkax maHHoro ydeOHOro kypca oOydwaroluecs OBJIaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHHE M aHAIOTHIO, (HOpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEW peajbHbIX CUTYallWi,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOCOOCTBYIOIIUI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIUN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMYECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHAIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaNbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMAaTUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJCH PEaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHusi Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, MOCKOJIbKY B Ka)XIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOs Takke GOpMUPOBAHHE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HUHCTPYMEHTHI JUISl pEIIEHUsT MNPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopnepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3ydenue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HaIeJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIMH, OMPEAeNsaTh WX HauOOJbIIME W HaUMEHbIIINE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKEe U UcKyccTBe. OOyuaromiuecss y3HAIOT O



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

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEJICIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMHd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ady  oOyyaroluecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelictBuTenpHble 4uciia. PanuoHanbHBIE W MPPAUMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenbiM MokazareiaeM. buHom HperoTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKCHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUSI MOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHOMeTpUYECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PelleHWe NpUKIAaIHBIX 33a/ad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JiacTell HayKu U peasibHOU
KU3HU.

DyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHH (pyHkimu. Hymu QyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHuyHas W JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckass (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

DOYHKIMOHAIBHBIE 3aBUCMMOCTH B pEAlIbHBIX Ipoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoueHTOB. Mcnonb30BaHWE MPOrpeccMy [UIsl  PELICHHs] peajbHbIX — 3aaad
MIPUKJIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENICHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIHI.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3oBanue rpagukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W = HAaMMEHBUIETO  3HAYEHUH
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMUHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKas aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3uuHbIM  chepaMm  MPOodEeCCHOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpeICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPNKACHUSX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEICTABIATh €€ B Pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJa4H,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBlI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M Ppe3yJbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy ob0ydenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYNCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATHh TMOHATHUEM: CTEMEHb C LENbIM MOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAJIBHBIM [TOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

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

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWH, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHMHI,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEoOXOoAuMmble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara anreopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHUS M MHOMXECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauUMEHbLIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHX Yy4EOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpPaHMYEHHBIC IIOCJIEI0BATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATHh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBa HATypajlbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U TapaMeTpBhl;

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

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJIEM C UCIOJIh30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKUE oO0pa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (OpMYyJIOW WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJl C ITIOMOUIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOXECTBO 1EHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 21 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 13 1
LEJIBIM [TOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 17 1
HppanmoHnanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHble 3 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BelpakeHUs U 97 9
ypaBHEHUs
7 [TocnenoBaTeabHOCTH M NPOIPECCUA 7
8 HenpepsiBable pynkuuu. [IponszBoanas 21
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 4 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Konrpoarupie  Ilpaxtirieckie o0pa3oBaTesbHbIE
padoThI padoThI pecypesI
1 NccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 20 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
CucTeMbl paliMOHATEHBIX, UPPAIIHOHATBHBIX
4 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
5 UppatmonansHble, MOKa3aTENbHbBIE U 99 1
norapupMHUECKUe HEPABEHCTBA
3azauu ¢ mapaMmeTpamu 17 2
KommiekcHbie uncna 9 -
HatypanbHble 1 1ienpie yrcia 7 -
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 23 3
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?aiosaTeanme
padoThI padoThI pecypes:
1 MHo3xecTBO, Onepaluy HaJl MHOKECTBAMU 1
U UX CBOICTBA
5 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara Ipy peleHuu 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
3 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OecKkoHEeUYHbIE APOOH.
4 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pEILIeHUs TPUKIAJHBIX 3a7a4
JleicTBuTeNbHBIE UKclia. PaimonanbHbIe U
5 UppaluoHaIbHbIe yKcia. ApudmMerndeckue 1
olepanuy HaJl AeUCTBUTEIbHBIMU YACIAMH.
6 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1
CBOIiCTBA.
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHIIa
7 OKpYIJICHUS, IPUKHJIKA U OLIEHKA 1
pe3yJIbTaTOB BHIYUCIECHUM
3 OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U 1
JIpOOHO-pallMOHATIBHBIX YPaBHEHUN
9 OCHOBHBIE METOJIBI PEIICHUSI IIe-TbIX U 1




JIpOoOHO-pallMOHATILHBIX YPaBHEHUN

OcCHOBHBIE MCTOBI pCHICHUSA LC-JIbIX U

10 JpOoOHO-pallMOHATILHBIX HEPABECHCTB

1 OCHOBHBIE METO/IbI PELIEHHUS LIe-JIbIX U
JIpOOHO-PALIMOHAIBHBIX HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.

12 Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema be3sy.

13 MHOTrO4JIEHBI C HETBIMHI KO3 UITICHTAMH.
Teopema Buera

14 Pewienue cucrem TUHENHHBIX YpaBHEHUN

15 Pemenue cucreM JIMHEHHBIX ypaBHEHUN

16 Marpuua cucteMbl JIMHEUHBIX YPAaBHEHUM.
Onpenenurens MaTpUIbl 2*2
Onpenenurens MaTpulsl 2*2, ero

17 TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS.

18 [Ipumenenue onpenenuTens 1l perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

19 Pemenue npuknaaHbeIxX 3a1a4 ¢ TOMOLIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

20 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

21 KommuiekcHast mpoBepounas padota Nel
AHanM3 KOMIUIEKCHON POBEPOYHON

99 paboThl. DYHKIUS, CIIOCOOBI 3aJaHHs

¢ynkuuu. Bzaumao oopaTHbie QyHKIHH.
Kommozutus ¢hyHKINN.




23

I'paduk pynkumumu. dnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

24

25

26

OO6nacTb onpeneneHus 1 MHOXKECTBO
3HayeHul pynkuuu. Hynu ¢pynkuumn.
[IpomexxyTKH 3HAKOITOCTOSIHCTBA

YeErHble 1 HEYETHBIC (DYHKITUH.

[Tepuoanueckue pynkiuu. [IpomexxyTku
MOHOTOHHOCTH ()YHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HauOoJIbIIIee M HaUMEHbIIee 3HAYCHUS
(GYHKLNU Ha IPOMEKYTKE

27

Jlunetinas QyHKIUH. DIeMEHTapHOE
UCCJIEeJOBaHHUE M ITOCTPOEHUE rpaduka
JTUHEWHOU QYHKINU

28

KBanpatnunas ¢pyHkuus. SnemeHTapHoe
UCCIIEIOBaHKE U IIOCTPOEHUE rpaduka
KBaJIpaTUUHON QyHKIIMU

29

30

JpoOHo-nuHeiHas QyHKIHSL.
DJIleMEeHTapHOE HCCIIeIOBAaHNE U
MOoCTpoeHue rpaduka IpoOHO-TMHEHHON
byHKIIUA

CreneHb ¢ ETBIM MOKa3aTeNIeM.

31

Crenennast GyHKIHS C HATY-PaJTbHBIM U
eabIM IToKa3zare-jieM. E€ cBolicTBa U

rpadux

32

CrenenHast GyHKIMS C HaTy-paJIbHBIM U
[EJILIM IToKa3aTe-iieM. E€ cBolicTBa U

rpaduk




HOBTOpeHI/Ie " cucTeéMaru3anus Mmarcpuajia

33 o Teme "OyHKIHUK U rpauku”

34 Kommuiekchas npoBepounas padora Ne2
AHanu3 KOMIUIEKCHON MPOBEPOYHOM

35 paboThl. ApudMeTHIECKUN KOPEHD
HAaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA

36 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTETEeHH U ero CBOMCTBA

37 [Ipeobpa3oBanus BeIpayKeHUH,
coJiepKaluX KOpHU

38 [TpeoOpa3zoBanus BhIpaKEHUH,
coJleprKalIiuX KOPHU

39 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENeM U
ee CBOICTBA

40 CreneHb ¢ pallMOHATILHBIM [10Ka3aTeIeM U
ee CBOICTBA

41 CreneHsb C 1eWCTBUTENIBHBIM MTOKa3aTeNIeM
U ee CBOMICTBA

42 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUIH,
CoJIepKaliX CTENEHU U KOPHU
Uppannonansueie ypaBHeHus. OCHOBHBIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU

44 OCHOBHBIE METO/IbI pELICHUS
UPpaAIMOHATILHBIX YPAaBHEHHMA

45 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIIICHUHN
UPpAIMOHATIEHBIX YPAaBHEHHMA

46 Pemenne nppanroHaabHbIX YpaBHEHUN




47

Pemenne nppanuOHaIBHBIX YPaBHEHUN

CgoiicTBa u rpaduK KOpHS N-i CTETICHHU KaK

48 (GYHKIIMM 00paTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM
CgoiicTBa u rpaduK KOpHS N-i CTEIICHHU KaK

49 (GbyHKIIMM 0OpaTHOM CTENEHU C
HaATypaJIbHbIM ITOKa3aTeleM
[ToBTOpEeHME U cUCTeMaTHU3AIlMs MaTepralia

50 1o Teme "ApupMeTHIeCKUil KOPEHb
HaTypaJibHOU crenenu. MpparonanabHbie
ypaBHeHuUs"

51 Kommiekcnast mpoBepounas padbota Ne3
AHanu3 KOMIUIEKCYOU MPOBEPOYHOH

52 pabotsl. [TokazarenpHast pyHKIHS, €
CBOIicTBa U rpaduk

53 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U
rpaduk
[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE

54 METO/IbI PELICHUS TOKA3aTeIbHBIX
yYpaBHEHUHU

55 Pemenne nokasarenbHbIX ypaBHEHUIN

56 Pemenne nokasarenpHbIX ypaBHEHUIN

57 Hcnonk3oBanue rpadpuka QyHKIUN A5
peuieHusl ypaBHEHU I
[loBTOpEHME M cucTEMaTH3aLMsA MaTeprala

58 no teme "[lokazaTenbHas QyHKIUS.
[ToxazarenbHble ypaBHEHUS"

59 Kommuiekchas nposepounas padora Ne4




AHanM3 KOMIUIEKCHON POBEPOUYHON

60 1
pab6oTtsl. Jlorapudm uncna

61 CaoticTBa iorapumMoB 1

62 CgoiicTBa JiorapudmMoB 1

63 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1

64 ®dopmyna nepexoaa K HOBOMY OCHOBaHHIO 1

65 [IpeobpazoBanue BhIpaXeHUH, 1
COJep KAIINX JIOTapH(PMbI

66 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
coJiepKalX JorapuQmbl

67 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
coJiepKalX JorapuQmbl

68 Jlorapudmmueckas pyHKIUS, € CBOHCTBA 1
U rpauk

69 Jlorapugmuueckas pyHKIUS, € CBOHCTBA 1
u rpaduk
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

70 METO/bI pelIeHus JJorapu(PMUIECKUX 1
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

71 METO/Ibl PeIIeHuUs JTorapuGMUIECKUX 1
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

72 METO/Ibl PeIIeHuUs JTorapuPMUIECKUX 1
YpaBHEHUM.

73 Hcnonb3oBanue rpaduka QyHKIUM 15 1
peleHus ypaBHEHUH.

H0JIb30BaHKE Tpa(uK KIWU A7
74 Hcnonp3oBanue rpaguka 1




peueHus: ypaBHEHUH.

PaBHOCHIBEHEIC MEPEXO0bl B pCICHUHA

75 . 1
norapu(pMHUECKUX YpaBHEHHMA

76 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
JOrapu(pMHUUECKUX ypaBHEHUN

77 KomrmnexcHas mpoBepounast paborta Ne5 1

78 AHanu3 KOMIUIEKCHON MpOBEPOYHON 1
pabotel. Paguannas mMepa yria.

79 Tpuronomerpuveckas OKpy>KHOCTb. 1
[ToBOPOT TOUKM BOKpPYT Hayajia KOOpIUHAT.

80 Omnpenenenne CHHyca, KOCHHYCA, TAHTEHCA, 1
KOTAaHT'€HCa YTIa.

81 3HaKM CUHYCa, KOCUHYCa, TAHT€HCa, 1
KOTaHI'eHca yIia.

82 OCHOBHOE TPUTOHOMETPUYIECKOE 1
TOKIECTBO

83 TpuroHoMeTpuvecKre TOKIECTBA 1

84 CuHyc, KOCUHYC, TAHTE€HC YIJIOB a U -a 1

85 DOopMYITBI CITOXKEHUS 1

86 @®opMyiIbl JBOMHOIO U TIOJIOBUHHOI'O yIJIa 1

87 ®opMyIIbl IPUBEACHUS 1

88 CyMMa U pa3HOCTh CHHYCOB M KOCHHYCOB 1

89 KomruiekcHas mpoBepouHas padota N6 1
AHanM3 KOMIUIEKCHON POBEPOYHON

90 paboThl. ApKCHHYC, apKKOCHHYC U 1
ApKTAaHTEHC YHCIIOBOTO apTryMEHTA.

91 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 1




YHCIJIOBOI'O apryMeEHTA.

92 VYpaBHeHHE COSX = a 1
93 YpaBHEHHE COSX = a 1
94 YpaBHeH#He Sinx = a 1
95 VYpaBHeHue sinx = a 1
96 YpaBHeHHe tgx = a 1
97 VYpaBHeHue tgx = a 1
98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIMA 1
99 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIMA 1
101 Pemenne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
102 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1

[ToBTOpenue n 06001IeHNE MaTepHaa 1o

103 teme "TpUroHoMeTpuueckrue ypaBHeHus"

104 KommnnekcHas npoBepouHast pabota Ne7
AHaNM3 KOMIUIEKCHOM TIPOBEPOYHOMN

105 pabortsl. JlocnegoBaTenbHOCTH, CITOCOOBI
3aJJaHus TTOCIIEIOBATEIIHLHOCTEH.
MOHOTOHHBIE U OTPAaHUYEHHBIE

106 nocJe1oBaTeabHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

107 Apudmernueckas nporpeccusi.

108 ['eomeTpHuuecKas MPOrPecCHsl.

109 BeckoneuHo yObIBaro1asi reoMeTpudecKas
porpeccusi..

110 JIuHelHbI! ¥ SKCTTOHSHITUATBHBIA POCT.

111 ®DopMmyia CII0KHBIX ITPOLIEHTOB.




Hcnons3oBanue nporpeccuu st peiieHust
pealibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

112 [Ipenen unciaoBOM NOCIEN0BATENBHOCTH. 1

113 [Tpenen dynkmm 1

114 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1

115 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1

116 Touka pa3pbIBa. aCUMITOTHI TPa(UKOB 1
byHKINH.

117 Omnpenenenue Mpou3BOIHON PyHKINH, 1
(U3UYECKUI CMBICIT TPOU3BOTHOM

118 Omnpenenenue Mpou3BOIHON QPYHKINH, 1
(U3UYECKUI CMBICIT TPOU3BOTHOM

119 [IpaBuna muddepeHrpoBanus 1

120 [TpaBuna nuddepeHrpoBanus 1

121 [IpousBosiHas cTeneHHON PyHKIMU 1

122 [TpousBoiHas creneHHOHN QyHKIMH 1

123 [IpousBoaHas cTeneHHON QYHKIIUU 1

124 [Tpon3BoiHBIE NIEMEHTAPHBIX (GYHKLIUI 1

125 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA 1

126 [Ipou3sBoHbIE IIeMEHTAPHBIX (QYHKIIUN 1

127 I'eomeTpuyecKknii CMBICI IPOU3BOIHON 1
I'eomeTpuyecknii CMBICT IPOU3BOJIHOM.

128 YpaBHEHHUE KacaTelbHOW K TpapuKy 1
byHKIIUA

129 YpaBHeHUe KacaTeIbHOU K TpaduKy 1
byHKIIIN

130 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1




[ToBTOpenue u 0000IIEeHNE MaTepraa 1o

131 teme "l[IpousBoanHas pyHKIUN" 1
132 KomrmnekcHas mpoBepouHas padora No§ 1 1
133 [ToBTOpEHME 1
134 Hrorosas mpoBepouHasi pabora 1 1
135 [ToBTOpEHME 1
136 [ToBTOpEeHUE 1

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTunyeckue Aara HuppoBLIC
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThbI padoThI pecypes:
1 IToBTOpEeHUE 1
[IpuMeHeHne Npou3BOJHOM K
2 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1
U 3KCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K
3 WCCIICIOBAHMIO ()YHKIIM HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
4 UCCIEeI0OBaHUI0 (QYHKIMII HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 UCCIIeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
6 UCCIIeIOBAaHUIO (PYHKIIUI1 HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
Haxoxnaenue HaubobI1ero u
7 HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON 1
(GYHKIIUM Ha OTpe3Ke
Haxoxxnenne HanOoIbIIero u
8 HaUMEHBIIETO 3HAUYEHUsI HENPEPHIBHON 1

(GyHKIIMHM Ha OTpE3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(byHKINU Ha OTpE3Ke

11

12

13

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro peleHus B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne MpON3BOTHOM ISt
HAXO0XJICHUS HAWTYYILEro peimeHus B
MIPUKJIAIHBIX 3a7a49ax

14

[IpumeneHnne npou3BOTHOM IS
OTpeIeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKom

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHHS
npoliecca, 3alaHHOro (GopMyIoN Ui
rpaduKom

16

17

Komnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM TIOCKOCTH

18

I'eomeTpuueckue oOpa3sl ypaBHEHUI Ha
KOOPJMHATHOM TIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

19 KOOPJIUHATHOMN TUIOCKOCTH
KommiekcHast mpoBepounasi pabora Nel

20 "UccnenoBanue GyHKIHIA ¢ TOMOIIBIO
MIPOU3BOTHOMN"

21 [TepBooOpasHas, OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

99 [TepBooOpazHble 3NeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

93 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

24 Huterpan. ['eomeTpudeckuii CMbICT
MHTErpaia

o5 Beruucnenue onpenenéHHoro HHTerpaia 1no
dbopmyne Hetotona-Jleitouuia

26 Brruncnenue onpeien€éHHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuna

97 IIpumeHeHne nHTerpana Juis HaxoKICHUS
IO AeH IIOCKUX GUryp

98 [IpumeHeHue uHTerpana i HaXoXACHUS
00BbEMOB r€OMETPUIYECKHX Tell

29 [IpumeHeHue nHTerpana i HaXOXKACHUS
00BEMOB r€OMETPUUECKHX TEJ
[Tpumeps! pemeHnit quddepeHIraIbHbIX

30 ypaBHeHUl. MaTemaTudeckoe
MOJIETMPOBAHUE PEAIBHBIX IPOLIECCOB C
MOMOUIbI0 AU PepeHInanbHbIX YPaBHEHUN

31 Pemenue 3anau o teme "IlepBooOpaznas u




uHTerpan”

KommiekcHast mpoBepodHas padbota No2

32
"ITepBooOpa3Hast u uuTErpan”

33 OO6nacTh ornpeeneHuss 1 MHOXKECTBO
3Ha4eHUH TPUTOHOMETPHUECKUX (DYHKIIMH

34 YeTHOCTh, HEYETHOCTH M NIEPUOTUIHOCTD
TPUTOHOMETPHUECKUX (DYHKIIUN

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpauKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 Perienue TpUroHOMETPHUUECKUX

HEPABEHCTB




44

Pemrenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45

46

47

Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

KommiekcHast mpoBepounas padora No3
"I'padpuku TPUTOHOMETPUIECKUX (YHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

48

CucremMa 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIC/ICTBHS

49

50

51

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTCP'I MMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

52

53

54

OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IMOKA3aTENbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUUECKUX
YpaBHEHUH




55

56

57

58

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pasIUYHBIX 00JIacTel HAYKH U pealbHON
KU3HU, HTHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbBIX 00JaCTe HayKH U pealbHON
KHU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB

[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHBIX 00JaCTel HayKH U peallbHON
YKU3HU, UHTEPIIPETALUs TOJTYYeHHBIX
pE3yJIBTAaTOB

KommnekcHas npoBepounas padota Ned
"CucTeMsbl palluOHAJIbHBIX,
UppalMoOHAJIbHBIX MTOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

59

OcHOBHBIE MCTO/bI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

60

61

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HCPABCHCTB

62

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

63

OcHoBHBIC MCTOJbI pCHICHUS




norapuMUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

o4 norapu)MIUYECKUX HEPABEHCTB
65 OcHOBHbIE METOBI PELICHUS
JorapuMUUECKUX HEPABEHCTB
66 OCHOBHBIE METOBI PELICHUS
norapuMUIECKUX HEPABEHCTB
67 OcHOBHBIE METOABI PELICHUS
HPpalMOHATILHBIX HEPABCHCTB
68 OcHOBHBIE METOABI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
69 OCHOBHBIE METOBI PEIICHUS
UPpaIMOHATILHBIX HEPABCHCTB
70 OcHOBHBIE METOBI PELICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB
7 I'padmyeckue MeToAbI perieHus
UppalMOHATIBHBIX YpaBHEHUI
79 I'padmyueckue MeTOABI pelicHUS
UPPAIMOHATILHBIX YpaBHEHUH
73 I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX YPABHEHUI
74 I'padmyeckue MeToabI perieHus
MOKa3aTeIbHbIX HEPABEHCTB
75 I'padmyaeckue MeTOBI pelIeHUS
Jorapu(PMUIECKUX YpaBHEHUN
76 I'padmyeckue MeToAbl perieHus
norapuMUYECKUX HEPABEHCTB
77 I'paduueckne MeTOaBI PEIICHHS




MOKa3aTeIbHBIX U JOrapu(pMHIECKUX
ypaBHEHUU

I'padmyeckue MeToAbI perieHUs

78 MOKa3aTeIbHBIX U JIOTapU(YPMUIECKUX
HEPaBEHCTB
I'padmueckue MeToabl pemeHus

79 MOKa3aTebHBIX U JIOTAPUPMUUECKUX
HEPaBEHCTB
KomrmnekcHas npoBepounas pabota Ne5

80 "UppatnmoHaibHble, MOKa3aTeIbHbIe U
norapuMudeckue HepaBeHcTBa"

81 ParmonanbHbie ypaBHEHHUS C TapaMeTpaMu

82 PanmonansHbie HepaBeHCTBa €
napamMeTpamu

83 PanmonansHbIe CUCTEMBI C TapaMeTpaMu

84 HpparnmonansHble ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

85 HppatmonanbHble CUCTEMBI ¢ TapaMeTpaMu

86 [Toka3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

87 [TokazareapHBIE CUCTEMEI C TapaMeTpaMu

88 Jlorapudmudeckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

89 Jlorapudmudeckue CUCTEMBI ¢
napamMeTpamu

90 TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamu

91 TpuronomeTpuyeckre HEPaBEHCTBA C




napameTpamu

92

93

94

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C IOMOIBIO CUCTEM YPaBHEHHI C
napameTpamu

95

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYAIINI C TOMOUIBIO CUCTEM YPAaBHEHUH C
napameTpamu

96-97

98

99

TpenupoBounas padota B popmare EI'D

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMILIEKCHOTO YHCIIA

KoMmnekcHble uncia. Anre6pqueCKa5{ u

TpUTOHOMETpHUECKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHMCIIa

100

ApudmeTrrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

101

102

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHre KOMITJIEKCHBIX YHCET Ha

103 KOOPJIUHATHOMN TUIOCKOCTH

104 ®opmyna Myaspa. Kopau N-o#1 cteneHu us
KOMILJIEKCHOTO YHCTia

105 ®opmyna Myaspa. Kopuu nN-oii ctenenu u3
KOMIUJIEKCHOTO YHUCIIa
[TpuMeHEeHHE KOMIUICKCHBIX YHCEI JUIS

106 penieHust GU3NIECKUX M TE€OMETPHUCCKUX
3aa4

107 HatypanbHble u 1ieble uncia

108 [IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
qucen

109 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH IEITBIX
gucen: HOJl m HOK

110 [TpuMeHeHHEe TPU3HAKOB JISTUMOCTH TIEJTBIX
gucen: HOJl m HOK

111 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCeN: OCTaTKU MO MOIYITIO
[TpuMeHeHHE TPU3HAKOB JCITUMOCTH IIEITBIX

112 yucen: anroputM EBKimaa s pemenust
3a/1a4 B LIEJIBIX YMCIIaxX
[TpuMeHeHHEe TPU3HAKOB JICITUMOCTH IIEITBIX

113 yucen: anroput™ EBKimaa s pemeHus
3aJ1a4 B IIEJIBIX YHCIaxX

114 [IpomexyTouHas aTTectanus B popmare
EI'D

115 [TpomexyTouHas aTTectanus B popmare

EI'D




116

[TpomesxyTounas arrecranus B popmare
EI'D

117

118

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuii: "YpaBHeHus"

119

[ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrtembl
ypaBHeHUI"

120

121

122

[ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIIS
3HaHuii: "HepaBencra"
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"
[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "HepaBeHncrsa"

123

124

125

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHuii: "l[IponsBoanas u e€ npuMeHexue"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

126

127

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "MHTEerpan u ero npumeHeHue"
[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

128

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "Oynkun"

129

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL




3HaHui: "Oynkun"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

130 - 1
3HAHUI

131 HOBTOPCHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHHUI

132 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUI

133 HOBToPeHHe, 000011IeHIE, CHCTEMATH3AIUS 1
3HAHUI

134 HOBTOP@HI/IG, 000011IeHIE, CHCTEMATH3AIUS 1
3HAHUI

135 HOBTOPGHI/IG, 00001IeHIE, CHCTEMATH3AIUS 1
3HAHUI

136 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 1
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Marematuka: airedpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
1 Hayajia MaTematudeckoro ananuza, 10 ximacc/ Komsarun FO.M., TkaueBa M.B.,
®denoposa H.E. u npyrue, AkninonepHoe oo1iecTBo «M3narenbcTro

((HpOCBGHICHI/Ie»






