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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHUYEeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUECKOE MBILLIICHUE.

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

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavdajiaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUUCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauvana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pazienamMu. J(aHHBIHA
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITENFHO C(HOPMYJIMPOBAHHON MaTeMaTUYEeCKOW 3ajauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3ajJadd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUHN MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKECHHUM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHBIMH  (OpMaMHu,  MpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMN NI pelIeHus 3aa4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyrI KaK MAaT€MaTHYECKHMX, TaK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMATbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTHYECKON JIOTMKM CIIOCOOCTBYET Ppa3BUTHUIO JIOTMYECKOTO MBILIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTr0 MOJEIUPOBAHUS, KOTOPbIE NPU3BaHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTE€pHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh H  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue Jpoou. IlpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYUCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

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

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



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

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

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

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

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUr. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBoaHble  3neMeHTapHbIX  (QyHKUuMdA.  [IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWH 3a1ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHCHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEPbIBHON (DYHKIIMH HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna Haxox1eHNs 1epBOOOPa3HbIX.

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

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

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUN. MaTtemaTtuyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

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



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHUSI:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW ISl pelleHusl 3agad B o0JiacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHsI HAyKW W OOIISCTBEHHOM  MPAKTHUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh IMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIICHUWA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKHI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YE€CKOro 00bEKTa, SBJICHUS, IpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIECHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

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

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

OLICHUBATh HaJEKHOCTD UHpOpMauu 1o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXKIEHHUS C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSATEIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JTEUCTBUI ¥ MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOAEH

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOET0 BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYIHPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIANTYI0 (JOPMY 3alMCH JEHCTBUTENBHBIX YUCEN AJS PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM uUHKCIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATUSMHU: MHOIOWIEH OT OJHOH INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIBHBIE CUTYallUH C TIOMOLIBIO CHUCTEMBI JIMHEWHBIX YPaBHEHMUI,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISASA POBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3alaHUsl (PYHKIIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYPaJIbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

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

Hauaja mareMaTH4ecKOro aHaJIM3a:

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

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHNUH 33]a4 U3 JIPYrUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJ n HOK HaTypasbHBIX uMcen IS peleHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJIHO ONEpUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIE M
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYJBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAaUeHUs (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

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



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

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

UMETh MpPEJCTaBICHNE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TIpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEMUCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpenmEe, 0600IIEHNE, CUCTEMATU3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero KonTponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeh
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMuUecKrue HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 MHOXecTBO, orepanuu HajJ MHOKECTBAMH 1
1 UX CBOMCTBa
2 Juarpammsl Dinepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
ammapara Jijis pelIeHHs 3a1a4
Pamumonansabie uncia. OOBLIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
Pamumonansabie uncia. OOBLIKHOBEHHBIE U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Tpumenenue apobeli U NPOLEHTOB IS 1
pEIICHUS TPUKIATHBIX 3371249
7 [Tpumenenue apobeli U MPOICHTOB IS 1
pEIICHUS TPUKIATHBIX 3a71a49
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEHCTBUTEIILHBIMU YHCIIAMHU
10 Moaynbs IeMCTBUTEIHHOTO YHCIIA U €TO 1




CBOMCTBA

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHoOrouyieHsl OT OAHOU NEPEMEHHOM.
Jlenenne MHOTOUYJIEHA HA MHOTOUIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMi KodhGUIIneHTaMH.
Teopema Buera

17

Pemrenne cucreM ITMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpuipl 2X2, ero
T€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS




21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHUCTEMbI JINHEHHBIX YPaBHEHUM

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumHuo oOpartHbie ¢pyHkimu. Kommosunms

byHKUIMMA

26

I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuoaunueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMU

29

MakcumMyMbl 1 MUHUMYMBI () yHKITHH.
HaunOospliiiee 1 HaUMEHBIIIEE 3HAYEHNE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ITUX PYHKITUH




:‘)HeMeHTapHOC HCCICI0OBAaHUEC U

32 .
nocTpoeHue rpadukoB TUX QYHKIUN

33 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATYpAIbHBIM U

35 LIeJIbIM ITOKa3aTeneM. E€ cBolicTBa U
rpaduk

36 KoHntpoisbHas padota: "CreneHHas
¢dbynkuus. E€ croiicta u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHHU U €ro CBOMCTBA

38 ApudpmeTnuecknii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
COJIEpXAIINX CTETIEHU U KOPHU

41 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
CoJIepXalInX CTETIEHU U KOPHU
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

43 METO/IbI PEIICHHS UPPAIlMOHATBHBIX

YpaBHEHUU




UppanuonansHbie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UpPpALMOHATILHBIX YPABHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPaLMOHATIbHBIX YPABHEHUM

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
UPPaLMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIbHBIE TTIEPEXOBI B PEIICHUH
UPPALMOHATILHBIX YPAaBHEHHIM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

49 Kak (DyHKIIMU OOpaTHON CTETEHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM
CaoiicTBa 1 rpaduk KOpHs N-0i1 CTeTIeHN

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbBIM ITOKa3aTelIeM
KonTponbhas padota: "CsolicTBa u rpaguk

ol KOpHs N-o¥ creneHu. MppannoHansHbie
ypaBHeHHUA"

59 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

95 [TokazarenbHas (GyHKIMA, €€ CBOWCTBA U




rpadguk

Hcnonb3oBanue rpaduka GyHKIUN A5

56 . 1
peleHns ypaBHEeHUN

57 Hcnonb3oBanue rpaduka GyHKINUN A7 1
peLICHUs ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/IbI PEIICHUS TOKa3aTENbHbBIX 1
yYpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
yYpaBHEHUHU

61 KonTponbhas paborta: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 JecsTruuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

69 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1

norapudMbl




Jlorapudmuueckas GyHKuUA, €€ CBOWCTBA U

70
rpadguk

7 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMN 415
peLICHUs ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN AT
peueHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/bI pelIeHus Jorapu(MUIECKUX
yYpaBHEHUHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
yYpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHITBHBIE TTEPEXOBI B PEIICHUH
Jorapu(pMUUECKUX ypaBHEHHM

79 Konrponbnas pabora: "Jlorapudmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

YK1CJIOBOI'O apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKIMI YHMCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1

95 Pemenne TpUroHOMeTpUYECKUX YpaBHEHNUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1




98

Perennie TpUroHOMETPUUECKUX YpaBHEHHIM

99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHUN

100 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS

102 [ocjieqoBareIbpbHOCTel. MeTo
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 ['eomeTpryeckas nporpeccust

106 beckoHneuHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa 0eCKOHEUHO yObIBarOIIEH
TEOMETPHYCCKOHN MPOTPECCHH

108 JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.
Yucino e. Dopmyia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyia CI0KHBIX IPOLEHTOB

110 Hcnons30BaHrEe IPOTPECCHU JIJISI PEIICHHUS
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Kontponbnas paboTa:
"ITocnenoBarenbHOCTH U Mporpeccun”

112 HenpeprsiBHBIC (DYHKIIMHM ¥ MX CBOWCTBA




Touka pa3pbiBa. ACUMITOTHI IpaUKOB

113 .
byHKIMHA

114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 MeTton uHTEpBaIOB ISl pELICHUS
HEPABEHCTB

117 Meton uHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKIMMA 715 perieHust 3a1a4

120 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GyHKIMMA 1715 pemieHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 OHpGI[GJ‘IGHI/IVe, T€OMETPUUYECKUM CMBICIT
IIPOU3BOJHON

123 Onpez[eneHHve, (UBUYECKUN CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUA

195 VYpaBHeHHUe KacaTeNbHOU K TpapuKy
byHKIIUN

126 [Tpon3BoIHBIE IEMEHTAPHBIX PYHKUIUI

127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI




HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUS,

128 YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI L
129 [Tpon3BoiHAs CYMMBI, TPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
130 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
131 Kontposbnas padora: "[IponsBogHas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHuUs"
133 [ToBTOpenue, o000IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHkiun"
134 HTorosast KOHTpoJIbHAs paboTa 1 1
135 HToroBas KOHTpOJIbHAsA paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3aLIU 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
MCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HAaUMEHBIIETO 3HAUEHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GbyHKINUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAaWJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro peleHus B
MPUKIAAHBIX 3a7a49ax

15

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
onpeJelIeHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3alaHHOTro (OPMYIION HITH
rpadgukom




17

Kommnosumus hyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM "

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4ecKnii CMBICI
MHTETpaja

97 Brruucnienue onpeaenéHHOro MHTErpana
o gopmyne HoroTona-JleliGHuna

98 Brruucnienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOuuma

29 [IpuMmeHeHne nHTerpaia Ui HaX 0K ACHHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [TpumeHeHne HTErpana 1l HaX OXKIACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
YpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudepeHInaTbHBIX YPaBHCHHM

34 KonTponbnast pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpaduKH

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIUHU, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenne TpuroHOMeTpu4ECKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
KonrpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIC METOJIBI PETICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OCHOBHEBIE MCTOJbI pCHICHUSA

>0 Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HpPpALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
HpPpALMOHATIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOBI PEUICHUS
HPpAIOHATIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOBI PELICHUS
UppalMOHAIILHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHNUS
UppalMOHATIBHBIX YPaBHEHUI
62 I'padnueckue MeToabl pemeHus
HPpAIMOHATIBHBIX YPaBHEHUN
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'padmueckue MeToAbI penieHus
MOKa3aTEeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToAbI pemieHus
norapuMUYECKUX ypaBHEHUI
66 I'padnueckue MeToab! pemeHus
Jorapu(MHUIECKUX HEPABEHCTB
67 I'padrueckue MeToabl pemeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToAbl perieHus
68 MOKa3aTEbHBIX U JIOTAPUPMUUECKUX

ypaBHEHUU




69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUU

70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHbBIX U JIOTapU(PMUICCKHX
HEPaBEHCTB

71

I'paduueckue METOIbI pEeLICHUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKux
HEPaBEHCTB

72

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHcTBa"

73

KomruiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (opMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckre oneparum ¢
KOMILIEKCHBIMU YU CIIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

79

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




®opmyna Myaspa. Kopuu N-oii ctenenu

80 13 KOMIUIEKCHOI'O YHCIIa
[TpumMeHeHne KOMIUIEKCHBIX YHCEeN JIS

81 pemeHust GU3NYECKUX ¥ FeOMETPUIECKUX
3a1a4

82 Konrtponsnas padora: "KomriuiekcHbie
qucia"

83 HarypanbHble 1 1iensie yncia

84 HatypanbHble u 1ienbie uncna

85 [TpumeHeHne TPU3HAKOB IETUMOCTH
HEJIBIX YHCEelT

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
EJTBIX YHCEIT

87 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
nenbix yrcen: HOJl m HOK

88 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
mensix uncend: HOJ u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJTBIX YHACEIT: OCTATKH 110 MOJIYITIO
[TpumeHeHre TPU3HAKOB IETMMOCTH

91 IEJTBIX YHCEIT: AITOpUTM EBKimaa st
peIeHw s 3a/1a9 B TEJTbIX YMCIIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"

93 CucrteMa 1 COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIC METO/Ibl PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MppalMOHATbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
97 COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEMN MTOKA3aTEJIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3yJbTaToB

102 IIpuMmeHeHNnEe CUCTEM K PELIEHUIO




MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13

103 pa3IUYHbBIX 00JacTel HayKH U peallbHOMN
KHU3HU, HHTEPIPETALUS OTYyYSCHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "CucreMbl

104 paloOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMuuecKux
ypaBHEHHH"

105 PanmonanbHble ypaBHEHHUs ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € TapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppannoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckie CUCTEMBI €




napameTpamu

114 TpuronomeTpuyeckue ypaBHEHHUs C
rapameTpamu

115 Tpuronomerpuyecknue HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI C
napameTpamu

116

[TocTpoenue u nccineaoBaHUE
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYaIUi C OMOIIBIO YPaBHEHUH C
rapameTpamMu

117

ITocTpoenue u uccieroBaHme
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYaIUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMmeTpaMu

118

ITocTpoeHnue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYaIUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMeTpaMu

119

KonrtponbHas padora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 0600MIIEHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIIEHNE,

cucTteMaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHue, 060061IeHNE,
123 CUCTEMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucrembl ypaBHeHHI"




[ToBTOpEeHME, 0000IIECHNE,

124 " n n
cucTeMaTtu3anus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpeHue, 060061IeHNE,
cucremMaTu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 060061IeHNE,
cucremaTtu3aius 3Hanuii: "HepaBencraa"
IToBTOpEeHuE, 00001IIEHNE

b b

127 cuctemaTtu3anus 3Hanuii: "[IpousBogHas u
e€ npumeHeHue"
IToBTOpEeHuE, 00001IIEHNE

b b

128 cuctemMaTtu3anus 3Hanui: "IIponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucreMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucTeMarusanus 3HaHui: "MHTerpan u ero
IpuMeHeHue"

131 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0mEeHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

133 [ToBTOpenue, 0600MIEHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

134 HtoroBasi KOHTpOJIbHASA paboTa

135 HroroBast koHTpoabHAs paboTa

136 [ToBTOpeHmE, 0600MIECHNE,




CUCTCMAaTHU3alusia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






