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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 OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHUMAaHUs1 OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHUYEeCKOrOo aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUECKOE MBILLIICHUE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEpPIpETAlUh  TOJYYECHHBIX  PEHICHUM, 3HAKOMITCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 y4eOHbId MaTepuall, CHOCOOCTBYIOLIUN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JCATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsACh HOBBIMH T€MaMd U pazienamMu. J[aHHBIHA
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
pelIeHusI CaMOCTOSITENFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOW 3ajjauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3ajJadd M OIepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJaMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUHN MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copep:karenbHas IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKECHHUM, a TaKXe BBIPAXKECHUH,
COJEpJKaIlMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHBIMH  (OpMaMHu,  MpeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXy BEIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckoil U cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyrI KaK MAaT€MaTHYECKHMX, TaK M NPUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI IpoueccoB. JlaHHasg coaep)kaTellbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMAaTHUYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BbIK, OOBEIUHSIOUINI BCE pa3nesbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €0 /I BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILUICHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTr0 MOJEIUPOBAHUS, KOTOPbIE NPU3BaHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTE€pHall
y4e0HOro Kypca IIMPOKO HCHOJB3YETCs AJsl PelleHUs NPUKIAIHbIX 3adad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh ©  KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro 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 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble mepuoauueckue npoou. IlpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEWCTBUTEIBLHOTO YHCiia U €ro cBoicTBa. [IpubnkéHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. Mcmosnb3oBanme
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHCJIOBOIO0 apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUSI. OcHOBHBIC METOJIbI penieHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMl. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus (yHKIUU. B3aumHO o00paTHBIE (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKonmocTosiHCTBA. UETHBIE 1 HeuéTHbIe pyHKUUU. [lepuoauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas QyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMNA 151 peLIEHUs YPAaBHEHUM.

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

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

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHMsI ITOCJICAOBATEIBLHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPHUUECKON
MPOrpeccrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable GyHKIIMM W WX CBOMCTBA. TOuku paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuit CMBIC MPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa s penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonbl pelieHUs] YpaBHEHM M HepaBeHCTB. I 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEro pElIEHUs B
NPUKIAJAHBIX 3ajadax, Uil OINPENEIICHHMs CKOPOCTM U YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

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

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
ornpeaenéHHoro nuterpana no gopmyne Hetotona-JleliOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIMIerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccun W Ppeanu3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOW MesATEebHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHUI, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALUH,
OCHOBaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MHpOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOT0 00bEKTa, SIBICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpOIecca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHns, COINOCTABIIATh CBOM CYXIEHUSA C CYXIACHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEHN ayTUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO pEIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNoOBBIX GopMax paboThl (00CykIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAS
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IIOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MATpULbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCITI0JIb30BaTh CBOMCTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI];

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

MOJICJIMPOBATh pealbHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMmmo3umus ¢GyHKuuH, Trpaduk dyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpaguk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOEHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHaJmu3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs pEeajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATEIBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSAMU: NIEpBasi U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHM CMBICT MPOU3BOJHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpaly  Haj
MHOKECTBaMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIpPEAEIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
nenbix yucen, HOJl n HOK naTypasbHBIX uMcen sl pelieHus 3a1ay, MPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOJIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTebHBIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJII  PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHSAMHU: TpPaPUKAd TPUTOHOMETPUUECKUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIM3A:

WCITIOJIb30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHH
6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NMpoOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udppoBbIe
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 MHOXecTBO, orepauu HajJ MHOKECTBaMHU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaqy
Panmonaneueie yncia. OOBIKHOBEHHBIC U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Monyinb 1eMCTBUTEIBHOTO YUCa U €ro 1

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeNbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHBIX YPaBHEHU




22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

Kontponbnas padora: "Pannonanbuble
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HaumeHbllIee 3HaYCHHE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH

33

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 Kontponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTndeckuii KOpeHb HaTYpaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHH,
COJIepKaliX CTENEHU U KOPHU
HppanuoHnaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHATILHBIX YPABHEHHIM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 UPPALMOHAIIBHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHATIBbHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
Konrponbnas pabora: "CoiicTBa u rpadux

ol KOpHs N-oi crenenu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsp ¢ pallMOHAIBHBIM MTOKA3aTeNleM U
e€ CBONCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pelIeHNs] YpaBHEHUI




IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

58 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE
59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUsI. OCHOBHEIC
II y 0]
60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN
61 KonTtponpHas padora: "[lokazarensHas 1
kuus. [lokazarenbHble ypaBHEHHUS
yH H y "
62 Jlorapudwm yucna. CpoiicTBa norapudpma 1
63 Jlorapudm umncna. CoiicTBa Jorapudpma 1
orapu¢m uucna. CpoiicTBa Jorapupma
64 JI C 1
€CSTUYHBIE U HATYypaJbHbIE JTOTapu(MBI
65 1
ECSITHYHBIE M HATYpaJIbHBIE JIOTapU (MBI
66 y, 1
67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
aorapudmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadguk

79 Hcnonp3oBanue rpaduka QyHKIUM 115 1

peueHus: ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN AJIs

3 peueHusl ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpeeIEHNE TPUTOHOMETPUUECKHUX

(GyHKLIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUM

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUIM 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUH

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [l PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtpomnsHas pabora
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB
Meton UHTEpBAJIOB JUIsl PELLICHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
GYHKIUH U1 pereHus 3a1a4

epBas U BTOpasi IPOU3BOIHbIE KLIUU

121 IT

122 Onpenenenue, reoOMETPUYECKUN CMBICI
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIHN

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

128 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpoJBbHAS paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[MTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenue npou3BOHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
HCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHOU

(GyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOOJIbILIErO U




HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GbyHKINN Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Ipumenenne npou3BOTHOM IS
ompeIeTIeHUs] CKOPOCTH U YCKOPECHHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOHOM IS
ompeIeTIeHUs] CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17

Kommnosumus ¢hyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUHA.
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpana

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

78 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOHuma

29 [IpumeHneHue nHTerpaia A HaX0XACHUS
TUIOIIAAEH TUIOCKUX GUTyp

30 [IpumeHneHue nuHTerpaia g HaX0XACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MaremMaTHueCKOe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnast pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpu4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUECKuX
HEPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEpaBEHCTB
KontpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UppaoOHaTbHBIX HEPABEHCTB
58 OcHOBHbIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
UppaIMOHATLHBIX HEPABEHCTB
61 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'padmyeckue MeToabl pemeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'padguueckue MeTo bl peLeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI pEeLICHNUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI peIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'paduueckue MeTObI PELICHHUS
69 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX

ypaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonanbHele,
noKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (popMbI 3anucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIIOCKOCTH

®opmyna Myaspa. Kopuu N-oit ctenenn
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopuu N-oii ctenenn
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCJI 1A




peuieHns GU3NYEeCKUX U Te€OMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienpie yncia

84 HarypanbHble u 1ienple yucia

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
IEJTBIX YUCEIT

87 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
IIEJTBIX YUCEIT: OCTATKH 10 MOIYJTIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEIN: OCTATKH 10 MO0
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 TIEJTBIX YUCEIT: aNropuT™ EBKIHIa IS
pelIeHHUs 3a]1a9 B IIEJIBIX YHCIax

92 Kontponbras pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MppPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
98 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MUIeCKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3

101 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UHTEPIPETALUs OTYYEHHBIX
pe3yabTaToB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 00JacTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB
Kontposbnas pabora: "Cuctemsl

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpAaBEHCTBA C
napameTpamu

107 PanmonaneHbIe cUCTEMBI C MapamMeTpaMu

108 UppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 JlorapudmMuueckre ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C

napameTpamu




116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBanue
117 MaTEeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C rmapamMeTpamMu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenme, 0600MIEHNE,
123 CUCTeMaTH3aIus 3HaHu: ""Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

125 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpEeHME, 0000MIECHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cucreMmarusanus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001IIeHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIEHNE,

130 cucTeMaTu3anus 3HaHui: "MHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHuii: "OyHkuun"

132 [ToBTOpenue, o600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoapHAs paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTEMAaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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