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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 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
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
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. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
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 HCIHOJIB3YEMBIX YHCENl M
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
KOHKPETH3AIHSI.

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 METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



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,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
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 JUHUS «DYHKIUM U TpaduKu» 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 rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad 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 3aBHCUMOCTH 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: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 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)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
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 aOCTPakTHOTO, (OPMAIbHO-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 aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
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€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U 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 Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ 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. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENECH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUMU. B3aumHO o00paTHbIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U 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.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BBIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX 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
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



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

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTETrpana s HAXOXKICHUS IUIOMIAACH IUIOCKUX (GUTYp |
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEIACTABICHUE 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) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykaxX, TEXHOJOTusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE, COAITAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

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

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPpUTEPUH JIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh ApTyMEHTALIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

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

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

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

Pabora c nnopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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



PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE TelCTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TP PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBbTATOB JICSTCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonimy ob0ydyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIONTUE
MpeAMETHbIE PE3YyIbTaThl MO OTMEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBLHOE YHCIO0, MHOXKECTBA
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



MPUMEHSTh MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY pe3yJbTaTa BbIYHCICHUN;

CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOHO OIEpPHPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOTapu(M YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHHS] PalMOHATBHBIX U JAPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH C IUelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHNEe MHOT'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA OMNpENENUTENs 2 X 2 JJid BBIUMCICHHS €r0 3Ha4YeHUs,
MPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPKCHHUI;



cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HppaIOHATbHBIC, MOKAa3aTelIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBl (DyHKIIMM, HamOOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJlbHbIM U LEJIbIM
nokasatesieM, rpaduk KOpHsS N-Oi CTemeHW Kak (DyHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas WU JPOOHO-IMHEIHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHMUI;

CBOOOJHO OMNEPHUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
YKU3HU, BbIpAXXaTh (POPMYJIAMHU 3aBUCUMOCTU MEXKIy BEIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIIasi TEOMETPUIECKasi IPOTPECCHsl, TUHEHHBIN 1



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aaHUs
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka PyHKIINH;

CBOOOJHO OIEPUPOBATHh MOHATHEM: (YHKIIWS, HEMpEphIBHAS HAa OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, OIEpalud  Haj
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyisi OMUCAaHUs PeajbHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 O0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHbBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OMEpPUPOBaTh MOHATUSAMM: HATypajdbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO ONEPUPOBATh TMOHATHEM OCTaTKa [0 MOJYJI0, 3alUChIBATh
HaTypaJibHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUAMH: KOMIIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYMCa B alreOpandeckod u



TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUYECKUE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEW TMpH pEHIeHMH TPUTOHOMETPHYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH NOHATUSMU: CUCTEMA U COBOKYIHOCTh YPABHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHUSI, YPABHEHMWS, HEPAaBEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TI'EOMETpPHUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlIero peuieHus B
OPUKIATHBIX, B TOM YHCI€ COLMAIbHO-3KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaBiieHus U depeHInalIbHBIX YPaBHEHUI;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIEeKTPOHHbIE
Nen/m  HaumeHoBaHHUe pa3/1esioB M TeM MPOTrPaMMbI Kontpoabubie IpakTuyeckue (1ppornic)
Bcero oOpa3oBaresibHbIE
padoThI patéoTbI pecypes
MHOXeCTBO A€ CTBUTEIbHBIX YHCEIL.
1 MHuorowiensl. PaninoHalibHbIE YpaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHHBIX YpaBHEHUM
5 O®yukuuu U rpaduku. CreneHHas QpyHKIUS C 12 1
LEJIbIM MTOKa3aTeIeM
3 ApudmMeTnueckuii KOpeHb N-0ii CTETEHHU. 15 1
WppanmoHanbHble ypaBHEHUS
4 [TokazatenbHas ¢pynkius. [lokazaTenbHbie 10 1
ypaBHEHUS
5 Jlorapupmuyeckast pyHKIUS. 18 1
Jlorapudmuueckne ypaBHEHUs
6 TpuronoMerpryecKkue BoIpaKEHNS U YPAaBHEHUS 22 1
[TociienoBaTeNbHOCTH U IIPOTPECCUA 10 1
HenpepsiBabie ¢pynkuuu. [Iponssognas 20 1
9 HOBTOPeHI/Ie, 0000111IeH1Ee, CUCTEMATU3ALIH 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3zBanue KosmmuectBo o OCHOBHBIE BU/IbI JIEATEIIBHOCTH
HOBH KaHU
pazzeina (TeMbl) 4acoB CHOBHOC CoACpKatte 00yJarOIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Onepauu Hcnonws3oBaTh TEOPETUKO-
JNEACTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHO’KECTBEHHBIN armnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIIMCAHUSA XOa PEIICHUS

PantmonanbHbie ypaBHEHUS
Y HEpaBEHCTBA.

CucreMbl TMHEWMHBIX
YPaBHEHUM

[IpumMeHeHue TEOpETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3a/1a4.

Panmonanpnbie yncna. OOBIKHOBEHHEIE
U JICCATUYHbIE APOOH, TPOLICHTHI,
OCCKOHEUHBIC TIEPUOIMICCKHE APOOH.
[IpumMenenue qpobeit 1 NpOLEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanronanbHbIe U MppallMOHATBLHbIC
yucaa. ApupMeTruuecKkue onepauu

C JICHCTBUTEIILHBIMH YHCJIAMH.
Moaynp AEWCTBUTENBHOTO YUCIIA U €T0
cBoiicTBa. [IpubnmxénHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYMCIICHHH.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXKe
pEAIBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAas
nepruoarIecKas Ipoob, MPOIICHTHI;
HUPPALMOHATIBLHOE U JEUCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIBHOTO
YMCJIa; UCIOJIb30BATh ATU MOHSATHUS
MIPY MIPOBEAECHUN PACCYKAECHUM

U JI0Ka3aTeIbCTB, IPUMEHSAThH APOOH
Y TIPOLIEHTHI IS PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OoTpacier 3HaHUU U peaJIbHOM KU3HU.
Hcnonb3oBath mpuOIMKEHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pE3yJibTaTa
BBIYMCIICHHH.
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OCHOBHBIE METOJIbI PEIICHUS LIEIbIX

1 TpoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IepeMEHHOU. Jlenenne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. TeopemMa
besy. MHOTOUJIEHBI ¢ LEIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHeHuU. MaTtpuna cuctemsl
JIMHEWHBIX ypaBHEHUU. OnpenennTensb
MaTpuULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI M CBOMCTBA; BEIYMCIIEHUE ETO
3HAYEHHUS; MPUMEHEHHE ONPeaeTuTENs
JUISL PEIIEHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a/1a4 C MOMOIUIBIO CUCTEMBbI JIMHEUHBIX
YpaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pelIeHus pallMOHAIBHBIX U APOOHO-
paLMOHAJIbHBIX YPAaBHEHUM; a TAKKE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMA MHOTOUJICH
OT OJTHOM NIEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis pemienus
3a7ad4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHNUW, MATPHUILIA,
ONPENECTUTENIb MATPHUIIBI.
Hcnonws3oBaTh CBOKCTBA
onpenenuTesist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSATH
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MonenupoBaTh peajgbHbIE CUTYalluU
C MMOMOUIBI) CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C MTIOMOILBIO
MATPHILL U OTIIPEIICIIUTEIIE,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3ysbTarT
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OyHKIMHY U TpapuKH.
Crenennast QyHKIUS
C LIEJIBIM TOKa3aTeNeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe QyHKITUH.
Komnoszumms ¢pyuxkmwmii. ['padux
byHKUIMU. DIIeMEHTapHBIE
npeobpazoBanus rpadukoB GyHKIIH.
OO6acTh onpeieNieHuss © MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHbIie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINH.
[TpomexyTK MOHOTOHHOCTH
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHbllee
3Ha4YCHHUE (DYHKIMH HA POMEXKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
auHeHas QyHKIHMH. DIIeMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PYHKIU.

CrerneHb ¢ 11eJIbIM TTOKA3aTeIeM.
bunom HeroTona.

CrenienHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3aaHust PYHKINUN; B3aHMHO
oOpaTHble (PYHKIIUHU, KOMIO3UIIMS
bynkui, rpaduk pyHKIMM, 001aCTh
OTIpe/IeNICHUs] © MHOKECTBO 3HAUCHU I
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBalpaTuyHasi, TpoOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITOTHITE 271IeMEeHTapHBIC
npeoOpazoBaHus rpa@uKoB QyHKIIHIMA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTH (DYHKITAH,
NEePUOTUIHOCTD (PYHKITUHN, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMY, HAUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIIMU HA IPOMEKYTKE.
dopMynHpOBaTh U UILTFOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaIpaTUYHOM, APOOHO-TUHEHHON 1
CTETNIEHHON (YHKITHIA.

Bripaxkats popmynamu 3aBUCIMOCTH
MEXIy BETUIMHAMH.

3HaTh OMpeIeICHNE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JEUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmeTnueckuil KOpeHb 15 ApudpmeTrueckuii KOpeHb dopMyIupoBaTh, 3aUCHIBATh
N-O CTEIECHH. HaTypaJIbHOM CTENEHH U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
WppanuoHanabHble [IpeoOpa3oBaHus YMCIOBBIX Y MCTIOJIb30BAaTh CBOMCTBA KOPHS
YpaBHCHUs BBIPAXEHU, COEPKAIINX CTEIIEHU N-oii CTeTeHu AJis peoOpazoBaHuUs
Y KOpHH. BBIPAKEHUMU.
WppanmoHanbHble ypaBHEHHUS. HaxoauTs pemieHust upparoHaIbHbBIX
OCHOBHBIE METOBI PEIICHUS YPaBHEHHUH C TOMOIIIBIO
UppaIMOHATIFHBIX YPaBHEHUI. PaBHOCHIIBHBIX TIEPEX0/I0B HITH
PaBHOCUIIbHBIE TTEPEXO/bI B PEIICHUN OCYIIECTBJISISI TPOBEPKY KOPHEH.
UppaIMOHATIFHBIX YPaBHEHUI. Ctpouts rpaduk QyHKINN KOPHS
CaoiictBa 1 rpaduk KopHs N-0if N-oif cTerneHn Kak oOpaTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU JUsl QYHKIIUU CTENEHH C HATypajbHbIM
CTETICHH C HATypaJIbHBIM MOKa3aTeneM | ITOKa3aTeaeM
[TokazarenbHast PyHKIHMSL. 10 Crenens ¢ paluoOHaJIbHBIM DopMyIHpoOBaTh ONPEIEICHNE

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeIeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
IToka3zaTenbHble ypaBHEHHs. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
ypaBHEHUN

CTENEHU C PallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUI, COIEpKAIINX
CTENEHU C palliOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonp30Bath HUPPOBBIE PECYPCHI
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JUIS IOCTpOeHus Tpaduka
NoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBONCTB.

Haxonuts penieHus moka3aTeabHbIX
YpPaBHECHUM

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm yucna. CoiicTBa JlaBath onpeneneHue Jorapudma
Jlorapudmuyeckue norapudma. Jlecarnyasie u YHCIIa; IECATUYHOrO U HaTypalbHOIO
YpaBHEHUS HaTypaJibHbIE JIOTapU(PMBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBath cBOMCTBA JTOTapu(hMOB
coJiep Kallux Jorapu(pmsl. JUTs IpeoOpa3oBaHUs
Jlorapudmuueckas GyHKIMS, aorapu(pMUUECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk sorapupmMuyeckoin
Ucnons3oBanue rpaduka QyHKIuu dbyHKIIMU KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUIS peIlIeHus 3a1a4.
aorapu(pMUUECKUX YpaBHEHHIA. Haxoauts permenus
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUN Jorapu(pMUYECKUX YPABHEHU I
norapu(pMUUECKUX YpaBHEHHMA C MOMOIIBIO PABHOCUIIBHBIX MIEPEXOI0B
WJIA OCYIIECTBIISAS TPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U aPKTAHT€HC YHUCIOBOTO
apryMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apIyMEHTA; a TAaKKe
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€HCa YUCIa.
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OTpEICIICHUE TPUTOHOMETPUYECKHUX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Pemenne TpuroHomMeTpuueCKux
YpaBHEHUM

[TpuMeHATh OCHOBHBIC
TPUTOHOMETPUYCCKHE (HOPMYJIBI

JUTsI IpeoOpa3oBaHMs
TPUTOHOMETPHUYCCKUX BBIPAKCHU.
[TpumMeHATH HOPMYIIBI TPUTOHOMETPUN
ISl PEIICHHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPHYCCKUX YPABHCHHM

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocnenoBarenbHocTu. Mctopus
aHajm3a 0ECKOHEYHO MaJlbIX.
ApudmMernueckas 1 reOMETpUYECKast
MPOTPECCUH.

beckoneuHo yObiBaroias
r€OMETpHUUECKasi IPOTPECCHUS.
CyMmMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEVHBIN U YKCITOHEHIIUATIbHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OneprpoBatTh NOHITUSIMU:
MOCJIEIOBATEIBHOCTD, CITIOCOOBI
3a1aHus MOCJIE0BATEILHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEI0BATEILHOCTH; UCCIIEIOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTbH U OTPAaHUYEHHOCTb.
[Tonyuyats npencraBieHue

00 OCHOBHBIX HJICSIX aHAIM3a
OECKOHEUHO MaJIbIX.

JlaBaTpb onpeneneHne
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
POTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEYHO YOBIBAIOIIICH
r€OMETPUYECKON MMPOTPECCHUH.
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Hcnons30BaTh nporpeccuu

JUISL PELICHUS 33]1a4 [TPUKIIATHOTO
XapakTep.

[TpumeHsITh POPMYITY CIOKHBIX
IIPOLICHTOB IS PEIICHUS 3a/1a4
U3 pEaJIbHOU MMPAKTUKH

HenpepriBHble GyHKIUY.
[IpousBonHas

20

HenpepriBable PyHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI HEIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISL PELLICHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HEMPEPBIBHBIX
GyHKUMN JUTsl pelieHus 3a1ay.
[IepBas u BTOpast MpOU3BOAHBIE
dbynknuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
[Ipon3BoIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBath MOHATUAMU: PYHKIUS
HEeIpepbIBHAA HAa OTPE3KE, TOUKa
paspbiBa GYHKIIUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATh CBOMCTBA HEMPEPHIBHBIX
(GyHKUMNA 1151 peleHus 3a1ay.
OnepupoBath MOHATHUSAMHU: TIEPBAsT U
BTOpasi MPOU3BOJIHbIC (DYHKITUU;
NOHUMATh GU3UUECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aMKUChIBaTh YpaBHEHUE KACATEIbHOM.
BoraucisTe Npou3BOIHBIE CYMMBI,
POU3BEIECHUS, YACTHOTO U CIOXKHOU
(GyHKIUH.

N3yuaTh Npon3BOIHBIE SJIEMEHTAPHBIX
(GyHKIHIA.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UICCKHUI CMBICH POX3BOHOM

JUTSL pELIEHUS 3a]1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATHh OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTHU3aLMs 3HAHUN Y HayaJ MaTeMaTU4eCcKOro aHaan3a anreOpsl ¥ Ha4aJl MAaTEMaTUYECKOTO
10 knacca, 00001IeHNE U aHanu3a JJId pelieHus 3a1a4y
CHUCTEMaTU3alMA 3HAHUN U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosudecTBo 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bcero Kontposbnrie HpakTirieck I/I3yI‘lIeHI/Iﬂ Oﬁga;l())ll)}aTeJIbH
padoTbI ue padoThl ble peCypebI
1 MHOXeCTBO, Onepaluu HaJl MHOKECTBAMHU U 1
HX CBOICTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
amrapara Jyisi pelieHus 3a1a4
Parnnonanpabie uncaa. OOBIKHOBEHHBIE U
4 JECATUYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEUHbIE MTEPUOAUYECKHUE TPOOH
Parmmonanphabie uncia. OOBIKHOBEHHBIE U
5 JECATHYHBIC TPOOU, IPOIECHTHI, 1
OECKOHEUHbIE MTePUOAUYECKHUE TPOOH
5 [Tpumenenue apoOeli 1 MPOICHTOB IS 1
pelleHus MPUKJIATHBIX 3a1a4
7 [Ipumenenue apoOeit 1 MPONEHTOB IS 1
pellIeHus MPUKJIATHBIX 3a/1a4
8 JleiCTBUTENIbHBIC Yncaa. PalimoHaabHbBIC U 1
UppalMOHAIBHBIE YHCIIA
9 ApudmeTrnyueckue oneparuu ¢ 1
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HeﬁCTBHTeHBHBIMH quciaMu

MOI[YJ'IL I[CﬁCTBI/ITCJIBHOFO qucia u €ro

10 .
CBOMCTBa
[TpuOnmxEHHBIC BHIYMCICHUS, TIPABUIIA
11 OKPYTJICHUsI, MPUKHJIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METOBI PEIICHUS IETbIX U
12 JIPOOHO-pallMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS IIETbIX U
13 IpOOHO-pallMOHANBHBIX YPABHEHUN U
HEPaBEHCTB
OCHOBHBIE METObI PELLICHUS 1IETbIX U
14 IpOOHO-pallMOHANBHBIX YPABHEHUN U
HEPaBEHCTB
MHOrowieHbl OT OJTHOW IEPEMEHHOM.
15 JleneHre MHOTO4JIEHA Ha MHOTOYJICH C
ocratkom. Teopema beszy
16 MHOTOWIEHHI C eNbIMU KOAhDUITMEHTAMH.
Teopema Buera
17 Pemenue cucreM IMHEWHBIX ypaBHEHUN
18 Pemenue cucreM IMHEWHBIX ypaBHEHUN
19 Marpuna cucTeMbl IMHENHBIX YPABHEHUU.

Onpenenurens MaTpUILbI 2X2, €ro
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r€OMETPUYECKHUN CMBICII U CBOWCTBA;
BBIYMCIICHHAE €T0 3HAYCHUS

20

Onpenenurens MaTpPUIBI 2X2, €ro
r€OMETPUYECKHUN CMBICII U CBOWCTBA;
BBIYHCIIEHHE €TI0 3HAUCHUS

21

22

23

IIprmenenue onpeaeuTelts 1 peLeHus
CHUCTEMBI JIMHEWHBIX YPABHEHUIN
Pemenne npukiagHpeIx 3a1a4 ¢ HOMOIIBIO
CHUCTEMBI JIUHEWHBIX YPABHEHUIN
Pemenne npukiagHpIX 3a1a4 C HOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHEHUN

24

KontponbHas pabora: "PannonanbHbie
ypaBHEHUS U HEpaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

25

DOyHKIMSA, CrIOCOOBI 3a1aHus (YYHKITUH.
B3aumuo oOpatabie pynkmun. Kommnosurus
byHKIII

26

27

28

I'padux hyHKIMH. DIEeMEHTapHBIE
npeoOpa3zoBanus rpadukoB PyHKITHI

OO6nacTp onpeeIeHUs] U MHOYKECTBO
3HaueHun Ppynkiuu. Hynu pyHkuuu.
[IpoMexyTKH 3HAaK MOCTOSTHCTBA
UéTHble 1 HEYETHBIC (DYHKITUH.

[Tepuonuueckue bynkuu. [TpomexyTku
MOHOTOHHOCTH (DYHKITUU
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MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HawnGosnbiiee 1 HauMeHbIee 3HaYCHUE
(YHKIIMH Ha TPOMEKYTKE

30 Jluneiinas, KkBagpaTuyHas U IpoOHO-
TUHeWHas pyHKIUU

31 DJIleMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHue TpadUuKoB 3TUX QYHKIIHMA

39 DIJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHue TpadUuKoB 3TUX QYHKIIHMA

33 CreneHb ¢ LENbIM NOKa3aTeaeM. bunom
Herorona

34 Crenensb ¢ uenbIM nokazareneM. buaom
Hprorona

35 CrenenHas GyHKIHS C HATYpaJIbHBIM U
1ebIM nokaszatenem. E€ cBoiicTBa u rpaduk

36 KonTtponrhas padota: "CrenenHas
¢ynkuus. E€ cBoiicTBa u rpadux”

37 ApudmMeTnueckuii KOpeHb HaTypaTbHON
CTETICHU U €r0 CBOMCTBA

38 ApudmMeTnueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUM,
COJICpIKAIUX CTETICHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIpAKEHUN,
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COACPIKAIIUX CTCIICHU U KOPpHHA

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHU,

“ COJIepKaIMX CTENIEHU U KOPHU
WppauronaneHbie ypaBHeHHU. OCHOBHBIE

42 METO/IbI PEIIEHUS HPPALMOHAIBHBIX
YpaBHEHUMU
NppannonaneHeie ypaBHeHHss. OCHOBHBIE

43 METO/IbI PELICHNS UPPALMOHAIBHBIX
YpaBHEHUMU
NppannonaneHeie ypaBHeHHss. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCUIIBHBIE IEPEXOIBI B PELLICHUN
HMppanvOHaIbHbBIX YPAaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOIBI B PELLICHUN
MPPALMOHAJIBHBIX YPAaBHEHUI

47 PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUNT
HMppalMOHAIbHBIX YPAaBHEHUI

48 PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
MppalMOHAIbHBIX YPAaBHEHUI
CoiicTBa u rpaduk KOpHS N-0Oi CTENeHn

49 Kak (hyHKIIMA OOpaTHOM CTETICHU C
HaTypaJbHbIM OKa3aTeIeM

50 CaoiicTBa 1 rpaduK KOpHS N-0i CTEeNeHU

KaK (PyHKIIMH OOpaTHOW CTENEHH C
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HaTypaJbHbIM IIOKa3aTEIEM

KontponbHas pabora: "CoiicTBa u rpaduk

51 KOpHs N-01 cTeneny. MppannoHanbHbIe
ypaBHeHuUs"

52 CreneHb ¢ paMOHAJIBHBIM IIOKA3aTeNIEM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM NTOKA3aTelIeM U
e€ CBOMCTBA

54 CreneHb ¢ palMOHAJIBHBIM IIOKA3aTeNIEM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKUMSI, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadurika GyHKIUU 715
peleHns ypaBHEHU N

57 Hcnonb3oBanue rpadurika GyHKIUH 715
peleHns ypaBHEHUN
IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE

58 METO/bI PEIICHHS] IOKA3aTEIbHBIX
YpPaBHECHUM
IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE

59 METO/bI PELICHHSI IOKA3aTEIbHBIX
ypaBHEHUI
ITokazarenbHble ypaBHEHHS. OCHOBHBIE

60 METO/IbI PEIICHHSI TOKA3aTEIbHBIX

YPaBHEHHM
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KonTponbnas paborta: "[lokazarenpHast

o1 ¢bynknus. [TokazaTenpHbIe ypaBHEeHUS" 1

62 Jlorapudwm ymncna. CBoiicTBa orapudpma 1

63 Jlorapudm yucna. CoiicTBa sorapudma 1

64 Jlorapudm yucna. CoiicTBa sorapudma 1

65 JlecsaiTUUHBIE U HATYpaJIbHbIE JIOTapU(DMBbI 1

66 JlecsiTHUHBIE U HATYpaJIbHBIE TOTAPUPMBI 1

67 [Ipeobpa3oBaHue BbIpaKEHUI, COAEPIKAIIUX 1
norapudMbl

68 [Ipeobpa3oBaHue BBIpaXKEHHI, COAEPIKAIIUX 1
norapupMbl

69 [IpeoOpa3oBaHue BbIpaKeHU, Coep KaluX 1
norapudMbl

70 Jlorapupmuueckast pyHKus, €€ CBOICTBA U 1
rpaduk

71 Jlorapupmuueckast pyHkIus, €€ CBOCTBA U 1
rpadux

79 Hcnonp3oBanue rpaduka GyHKIMA 115 1
pelLIeHUs] YpPaBHEHUN

73 Hcnonp3oBanue rpaduka GyHKIMA 115 1
pELICHUs] YPAaBHEHUM
Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pelIeHUs JIorapuhMUIECKUX 1

YPaBHEHHM
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Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

75 METO/IbI PEIICHHUS JOTapu(HMUIECKUX
YPaBHEHHM
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/IbI PEIICHHUS JTOTapu(HMUIECKUX
YPaBHEHHM

77 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUH
Jorapu(pMHUUECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUH
Jorapu(pMUUECKUX YpaBHEHUM

79 KontposnbHas padora: "Jlorapupmuueckas
¢ynkuud. Jlorapupmuyeckue ypaBHeHus"

80 CuHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOIO apryMEHTa

81 CuHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOI'O apryMeHTa

89 ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC
YHUCJIOBOIO apryMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOTO apryMEeHTa
TpuroHomerpruyeckast OKpy>KHOCTb,

84 ONpeaeIeHUE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIOBOTO apryMeHTa

85 TpuroHomerpuyeckast OKpy>KHOCTb,

OIIPCACIICHNC TPUTOHOMCTPHUICCKUX
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(YHKIIMIT YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUN

01 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAXKCHUU

92 [IpeoOpa3zoBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

03 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

94 Pemienne TpUroHOMETpUYECKUX YPaBHEHUI 1

95 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

96 Peuienne TpUroHOMETpUYECKUX YPaBHEHUI 1

97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

98 Pelienne TpUroHOMETPUYECKUX YPABHEHUM 1

99 Pemenve TpuroHOMETpUYECKUX YPABHEHHM 1

100 Pemenvie TpUroHOMETpUYECKUX YPABHEHHM 1
Kontponbnas pabora:

101 "TPUTOHOMETPUUYECKHE BBIPAKEHUS U 1

TPUTOHOMETPUYECKUE YpABHEHUA"
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ITocitenoBaTEIIEHOCTH, CITOCOOKI 3aJaHUs

102 mocJyeIoBaTeIbHOCTEeH. MeTon
MaTeMaTUYeCKON WHIYKITUU
MOHOTOHHBIC ¥ OTPaHUYEHHBIC

103 nocienoBareabHOCTH. VicTOprs aHanmm3a
OCCKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTpuueckas mporpeccus

106 beckoHneuHo yObIBarolas reoMmeTpuyeckas
porpeccust

107 CyMmma O6eckoHeUHO yObIBaroIen
reOMETPUYECKON MPOTPECCUU

108 JIMHEWHBIN U SKCIOHCHIIUAIBHBIN POCT.
Hucmo e. PopMyra CI0KHbBIX IPOLIEHTOB

109 JIMHEWHBIN U SKCIOHCHIIUAIBHBIN POCT.
Hucmo e. PopMyna CI0KHbBIX IPOLIEHTOB

110 Hcnonb3oBaHue nporpeccuu AJisi peiieHus
peanbHbIX 3a7a4 MPUKIIATHOTO XapaKkTepa

111 Kontponbnas pabora:
"I[TocnenoBaTeIbHOCTH U MPOTPECCUM"

112 HenpepoiBHbIE (DyHKIIMM U UX CBOMCTBA

113 Touka pa3spbeiBa. ACUMIITOTHI TPaPUKOB
byHKIMI

114 CgoiicTBa PyHKIIUM HENPEPHIBHBIX Ha
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OTpe3Ke

CaoiicTBa (pyHKIIMN HEMTPEPHIBHBIX HA

115
OTpE3Ke

116 Meton UHTEPBAJIOB JJIsl PELLICHHUS
HEPaBEHCTB

117 Meton UHTEpBAJIOB JIsl PELICHHUS
HEPaBEHCTB

118 MeTo MHTEpBAJIOB JUIsl PELICHUs
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX
(YHKIMI U151 perieHus 3a1ad

120 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GyHKUMN U1s pelueHus 3a1a4y

121 IlepBas u BTOpas Npou3BOIHbIE QYHKLIUN

199 Onpenenenue, reOMETPUIECKUN CMBICIT
MTPOU3BOTHOU

123 Omnpenenenue, GU3NIECKUN CMBICI
IIPOU3BOIHOU

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIIAN

125 VYpaBHeHUe KacaTenbHON K rpaduKy
byHKIIIH

126 [IpousBoaHbBIC dTIEMEHTAPHBIX QYHKITUH

127 [Ipou3BoaHBIE AEMEHTAPHBIX (PYHKINN
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[IponsBonHas CymMMBI, IPOU3BEICHMUS,

128 . 1
YaCTHOTO W KOMITO3UITNH (PyHKITUN
129 [Tpon3BogHas CYMMBI, TPOU3BEIACHUS, 1
YaCTHOTO W KOMITO3UITNH (PyHKITUN
130 [Tpon3BogHas CYMMBI, TPOU3BEIACHUS, 1
YaCTHOT'O U KOMIIO3UIIMH (YHKITUI
131 Kontponbshas pabora: "[IpousBoanas" 1 1
132 IToBTOpeHue, 0600IIeHNE, CHCTEMATH3AITUS 1
3HaHuil: "YpaBHeHUs"
133 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHKIMN"
134 Hrorosast KOHTpoOJIbHAS paboTa 1 1
135 HroroBast koHTpoOsIbHAS paboTa 1 1
136 HOBTOPGHHG, 000011IeHNEe, CUCTEMATH3ALIH 1
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I1IO 136 10

[TPOITPAMME
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11 KIJACC

o KoJsmm4yecTBo yacos JJIeKTPOHHBIE
n/ HaumeHoBaHHUe pa3e/ioOB U TeM MPOrpaMMbl Kontpoabubie IIpakTuueckue (unpposie)
. Bcero paGoThI paGoTLI oOpa3oBarejibHbIE
pecypchbl
HccnenoBanue GyHKIUN ¢ TOMOIIBIO POU3BOTHOM 22 1
[TepBooOpasnas u uHTETpal 12
I'paduku TpuronHomeTpudeckux GyHKIIHMA. 14 1
TpuroHomeTpruyeckre HEpaBEHCTBA
HppanroHaabHbIC, TOKAa3aTEIbHBIC U JOTapUPMUICCKUC Y 1
HEpaBEHCTBA
KomruiekcHbie uncia 10
HarypanbHbie u nenbie yncia 10 1
Cucrembl paliOHANBHBIX, HPPAIIMOHATBHBIX 12 1
MOKAa3aTeNIbHBIX U JIOTapu(MUUECKUX YpaBHEHUN
3agauu ¢ napameTpamu 16
[ToBTOpEeHue, 0600I1IeHnEe, CUCTEMAaTH3alus 3HAHUN 16 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KUIIACC

C MIOMOIIBIO MMPOU3BOTHOM

K UCCJIEZIOBAHUIO (DYHKLIUN

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenrne Hauboib1Iero u
HAaMMEHBIIEro 3HaY€HUs HENPEPBIBHOU
(YyHKLIMU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON

JUTSI HAXOKJICHUST HAWITYYIIIErO
pelIeHus B MPUKIIAIHbIX 3a/a4ax,

IUI OIPEJEIIEHUSI CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.
Kommno3unus GpyHKUIuM.
['eomeTpuueckue 006pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPANHATHOMN
IUIOCKOCTH

Hassanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIbI JESATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYaroIIMXCs
UccnenoBanune QyHKIui 22 [IpumMeHeHne npon3BOHOM Crtpouts rpadvk KOMIO3UIUU

GYHKUIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJICAOBAaHU U CBOMCTB KOMIIO3MIIHUH.

CtpouTts reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBath NpOU3BOAHYIO

VIS UCCIIE0BaHUs (PYyHKIIUU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HAaUOOJIbLIEE U HAMMEHbLIEE
3Ha4YeHUS (PYHKIIUU HEMPEPHIBHOM Ha
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCJIEIOBAHMSI.

Hcnonp3oBaTh NpOU3BOAHYIO

JUTSL HAXOKJIEHUSI HAWITYYIIIEero
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKUX, 3a/1a4ax,
JUISl OPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS Mpouecca, 3aJaHHOTO
dbopmyoii unu rpaduKom.

[Tonyuats npeacraBieHUE
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O MPUMEHEHUHU NPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUI

[lepBooOpa3Has u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has U OnpeaeIEHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpai. Haxonute nepBooOpasHbie
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJIeMEHTapHbBIX (DYHKIIMI U BHIYUCIISTH
HNurerpan. ['eomeTpudeckuii CMbICIT uHTerpan no gpopmyne Hetotona—
MHTETpana. Beraucnenue JleitOHuna.

ONpeenEHHOr0 HHTErpalIa 1o Haxonuts momaay miockux Guryp
dbopmyne Herorona— JleliOuuiia. U 00BEMBI TeJl C TOMOIIBIO
IIpuMeHeHne uHTErpana ONpeeIEHHOr0 HHTETpaJIa.

JUISl HAXOXKIAEHUS TUIOIIAIEN 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKuX (puryp u 06bEMOB MOJICTUPOBAaHUEM Ha MPUMEPE
F€OMETPUYECKUX TEIL. nuddepeHIanbHbIX YpaBHEHUM.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHU U
muddepeHIranbHbIX YPaBHEHUI. BBEJICHUSI TIOHATUS UHTETpaJia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MAaTEMAaTHKU

peabHBIX MPOLIECCOB C TOMOIBIO

nuddepeHnanbHbIX YpaBHEHUN

['padpuxu 14 Tpuronomerpuueckue GyHKIMH, UX Ncnonb3oBatk ubpoBbIE pecypChl

TPUTOHOMETPUUECKUX CBOMCTBA U TPaUKH. TSl TIOCTPOCHHUS TPaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IIOMOLIBIO U3YYEHHUs UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewate TpuroHomeTpuyeckue
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Pemenue TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKpPY>KHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIMIA

WppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METO/IBI PELLICHUS
MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS
VPPaLMOHAIBHBIX HEPABEHCTB.
I'padpuueckue mMeTobl pereHus
UPPALMOHABHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapumuueckoit pyHKui

K PELICHUIO TOKA3aTebHbIX U
aorapu(pMUUECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
IEPEXOOB.

Pemate nppanunonanbHbie 1
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
ePEeXO0B.

Hcnonb3oBath rpaduuecKie METOIbI
U CBOICTBA BXOJSIIUX B yPAaBHEHHE
WJIM HEPABEHCTBO (DYHKITHIA

JUTS pelIeHUs 3a1a4u
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KomrnekcHble uncia 10 Kommnekcusie uncna. Anredpandeckas | OnepupoBaTh MOHATUSIMU:
U TPUTOHOMETpUYECcKask (GOPMbI 3aMKUCH | KOMIUJICKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHOTO YUCTIA. KOMIIJIEKCHBIX YUCEN.
Apudmernueckue onepanuu [IpeacTaBisTh KOMILUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMHU YHUCIIAMHU. B anreOpanveckou u
N300pakeHre KOMILIEKCHBIX YUCE TPUTOHOMETpHUIECKOU (hopme.
Ha KOOPAUHATHOM IJIOCKOCTH. BrinonuasaTs apudmernueckue
®opmyna Myaspa. Kopuau n-oit oTrepaluy ¢ HUMHU.
CTETEeHH U3 KOMIUIEKCHOTO YHCIIa. N3o0paxkath KOMIUJIEKCHBIC YUCIIA
[IpuMeHeHre KOMIUIEKCHBIX YK Cell Ha KOOPJAMHATHOM TIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
reOMETPUYECKUX 3a/1a4 MOJTy4aTh MPECTABICHUE O KOPHIX
N-0l CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
3HAKOMUTBCSA C PUMEPAMU
MPUMEHEHUST KOMITJIEKCHBIX YMCeT
JUIS1 pELLICHUS] TEOMETPUUECKUX U
bu3nIecKuX 3a1a4
HarypanbHble U 11e51b1€ Yrcia 10 HarypanbHble u 11ebie ynca. OnepupoBaTh MOHITUSMU:

[IpumeHeHne MPU3HAKOB JIETUMOCTH
uenbix yncen, HOJ[ u HOK, ocraTkoB
10 MOAYJIIO, anroputMma EBknnaa

JUISL pEIICHUS 3aJ1a4 B IEJIbIX YMCiIax

HATypaJIbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATyPAJIbHBIX U LEIBIX
quced.

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KcCen;
anroput™ EBKnnaa miisa pemeHuns
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3aJad4.

3anuceIBaTh HaTypaJIbHBIC YHUCJIA

B Pa3/IMYHbIX ITO3UIIUOHHBIX CUCTCMAX
CUHNCJICHU

Cucrembl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YpaBHEHU. OnepupoBath MOHATUAMH: CHCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIMHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPABEHCTB; PEIICHUE CUCTEMbI WU
U JIOTApUPMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYIHOCTH; PAaBHOCHUJIbHBIE
YpaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIIEJICTBHS.
MPPALMOHATBHBIX, TOKA3aTEeJIbHBIX U Haxonuts penieHus cucteM u
jorapu(pMUUECKUX YpaBHEHHI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, HPPALIMOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI 1 HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLUs K PELICHUIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHbBIX 00J1acTeH 3HAHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIYYCHHbBIE PEIICHHUS.
Ucnonw3oBath mudpoBbie
pecypchl
3agauu ¢ mapameTpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pereHus

MOKa3aTellbHbIE, TOTapu(pMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPABEHCTBA U CHUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapameTpamu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEIIEH PEAJIbHBIX
CUTyallli C IIOMOIIBIO YPaBHEHNUH,
CUCTEM ypaBHEHHI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTh rpadguueckue u
AHAJIMTUYECKUE METOABI JUIsl PELLICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanue QyHKIUN METOIaMU
MaTeMaTU4eCKOro aHaJIN3a.

Crpouts 1 uccie0BaTh
MAaTeMaTHYECKUE MOJIEIN PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN

16

OCHOBHBIE ITOHITHS U METOJIBI Kypca,
0000111eHNE U CUCTEMAaTH3aLUs 3HaHUI

MopennpoBaTh peajibHbIE CUTYalluN
Ha SI3bIKE aNIreOpbl, COCTABISATh
BBIPAKEHMUSI, ypaBHEHUS, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCJIIOBHIO 33J1a4H,
UCCIIE0OBATh TIOCTPOCHHBIE MOJEIN

C UCII0JIb30BAHUEM amrapaTa ajareopsl,
UHTEPIPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[IpumensaTs GyHKIMH

JUTSI MOJEITMPOBAHUS M UCCIIEOBAHUS
pEaJIbHBIX IPOLIECCOB.

Pemats npukiaasele 3a1a4u,
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B TOM YHCJIE€ COLIMAJIBHO-
HKOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpecTBaMu alreopbl
Y MaTEMaTUYECKOT0 aHaIH3a

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI PAMME

136
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11 KIIACC

Ne
n/
n

Tema ypoka

[IpumeHenune mponu3BOJHON K
rcclieoBaHui0 (PYHKIMA HA MOHOTOHHOCTh
1 KCTPEMYMBI

KoanuyecTBO 4acoB

Bcero

KonTpoabnbie IIpakTuueckue

padoThI

padoThI

Jlara

DJIEKTPOHHBbIE
uugposBbIe

H3yuyeHusi 00pa3oBaTebLHbI

e pecypcsl

[IpumeHeHne Mpon3BOJHON K
HcclieIoBaHuiO (DYHKITMH HA MOHOTOHHOCTD
1 3KCTPEMYMBI

[IpumMeHeHne Mpon3BOJHON K
HcclieIoBaHni0 (DYHKITMH Ha MOHOTOHHOCTD
U SKCTPEMYMBI

[Iprmenenne Mpon3BOIHON K
MCCJIEIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTb
U OKCTPEMYMBI

[Iprmenenne Mpon3BOIHON K
Uccae10BaHNi0 (YHKIMI HA MOHOTOHHOCTh
1 OKCTPEMYMBI

[IprmeHenue nporu3BOIHON K
uccae10BaHui0 (YHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI
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Haxoxnenrne HauboIb1Iero 1 HauMEHbILIEr 0
3HaYEHUS HETPEPHIBHOM PYHKIINU HA
OTpe3Ke

Haxosxienne HanboJbIero 1 HAMMEHbILIETO
3HAYEHUS HETIPEPHIBHOW (PYHKIIMM HA
OTpe3Ke

Haxosxienrne HanboJbIero 1 HAMMEHbILETO
3HAUYEHUS HETPEPHIBHOU (PYHKIINHN HA
OTpe3Ke

10

11

12

13

Haxoxaenne HanOOIbIIEro U HAMMEHBILIETO
3HAUYEHUS HETIPEPHIBHOU (PYHKIIMHU Ha
OTpe3Ke

Haxosxienne HanboJIbIero 1 HAMMEHbILETO
3HAYEHHUS HETPEPBHIBHOW (PYHKIIMHU HA
OTpE3KE

Haxoxxnenne HanOOoIbIIEro U HAaUMEHBILIETO
3Ha4YEHUsI HETPEPHIBHON (PYHKIIUU HA
OTpE3KE

[IpumeHeHne MpoON3BOTHON IS
HAXOKJICHUSI HAMJTYUIIIETO PEIICHUS B
MPUKJIAIHBIX 33/1a49aX

14

[IpumeHenne MpoOn3BOIHOM IS
HAXOXKJICHUS HAWIYULIETO PELICHUS B
MIPUKJIAIHBIX 33/1a49aX
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[Ipumenenune mpon3BOIHON ISt
ONPENETICHHS] CKOPOCTH U YCKOPECHUS

15 mpoiiecca, 3a1aHHoTo (hopMyIToi mim
rpadukoM
[Ipumenenune mpon3BOTHON ISt

16 OMpPEICJICHUS] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHoTo (hopMyIToi wim
rpagukomM

17 Komno3unus pyHkuui

18 Komnozunms ¢hyskimit

19 Komnozunms ¢hyHkimit

20 ['eomeTpuyeckre 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IJIOCKOCTH

21 ['eomerpuueckue 00Opa3bl ypaBHEHUHN Ha
KOOPAWHATHOW MJIOCKOCTH

99 Kontponrnas pabota: "McciaenoBanue
(YHKUMNA ¢ TOMOIIBIO POU3BOIHOMN"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HbIX

24 [TepBooOpa3HbIe JIEMEHTAPHBIX (DYHKITHIA.
[TpaBuna HaX0XACHUS TIEPBOOOPAZHBIX

o5 ITepBooOpa3HbIe A7I€MEHTAPHBIX (HYHKIIUH.
[TpaBuiia HaXOXKAEHUS TEPBOOOPA3HBIX

26 Nurerpain. 'eoMeTpuyecKuil CMbICI
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HHTCTpajia

Brranciienne onpenenéHHoro HHTerpania mno

21 dbopmyne Herorona-JleliGuuiia

28 Brranciienne onpenenéHHoro HHTerpania 1o
dopmyne Hprorona-JIeiOHua

29 [IpumeneHre uHTerpana s HaxoXIeHUs
IJIOIIAJEH TUIOCKUX (QUTYp

30 [IpumeHeHne uHTerpaia Al HaX0XKACHUs
00BEMOB r€OMETPUUECKUX TEI

31 [Ipumepsl pemiennii tudpepeHaTbHbIX
YpaBHEHHM

39 [Tpumepsl perenuii AudpepeHnnaIbHbIX
YpaBHEHHM
MatemaTnueckoe MOJEIMPOBAHNE

33 peanbHBIX NPOLIECCOB C MOMOILBIO
muddepeHnnanbHbIX ypaBHEHUN

34 KonTtponrhas padota: "llepBooOpaszHas u
UHTErpan"

35 Tpuronomerpudeckue QyHKINH, UX
CBOMCTBa U rpaduxu

36 Tpuronomerpudeckue QyHKINH, UX
CBOMCTBA U rpaduku

37 Tpuronomerpudeckue QyHKIHH, UX

CBONCTBa U Tpaduku
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Tpuronomerpuyeckue QpyHKIIUU, KX

38 . 1
CBOCTBa U Tpaduku

39 Tpuronomerpuyeckue QpyHKIIUU, UX 1
CBOMCTBa U rpaduxu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YpaBHEHUI C TOMOIIIbIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTHU
OT60p KOpHEUN TPUTOHOMETPUUECKUX

41 YPaBHEHHUH C IOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT060p KOpHEN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOULIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUIECKUX

43 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Peuienne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
Kontponbsnas padora: "I'paduxu

48 TPUTOHOMETPUYECKUX PYHKIUH. 1
Tpuronomerprueckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHUS 1
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ITOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCIICHUA

>0 MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
JorapuPpMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
JorapuPpMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKNX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
HppalMoHaIbHbIX HEPABEHCTB

58 OCHOBHBIE METOJIbI PEIICHUS
HppalMoHaIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
MppalMoOHaIbHbIX HEPABEHCTB

60 OCHOBHBIE METOJIbI PEIICHUS
HUPpAIMOHATFHBIX HEPABEHCTB

61 I'paduueckue MeToapl perieHus
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UPpaLUOHATBHBIX YPABHEHHM

['padpuaeckue MeTOIBI pereHus

62 UPpaLUOHATBHBIX YPABHEHHM

63 ['padmyeckue MeTOABI peLICHUS
ITOKA3aTEJIbHBIX YPABHEHUN

64 ['paduueckue MeTo b pereHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduyeckue MeToAbl peleHUs
Jorapu(MHUUECKUX YpaBHEHUN

66 ['padmyeckue MeTOABI peIICHUS
JorapuPpMUUECKUX HEPABEHCTB

67 I'paduyeckue MeToAbl peleHUs
JorapuPpMUUECKUX HEPABEHCTB
['paduueckue MeTo b pereHus

68 MOKa3aTeNbHBIX U JIOTapU(DMHUUECKUX
YPaBHEHUI
['padmyeckue MeTOABI peIICHUS

69 MOKa3aTeNbHBIX U JIOTapU(DMHUUECKUX
YPaBHEHUM
['padmyeckue MeTOABI peIICHUS

70 MOKa3aTeNbHBIX U JIOTApU(PMHUUECKUX
HEPABEHCTB

71 ['padmyeckue MeTOABI peIICHUS

MOKa3aTeNbHBIX U JIOTApU(PMHUUECKUX
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HCPABCHCTB

KonTponbhas pabota: "UppanmonanbHeie,

72 MOoKa3aTeabHbIE U Jorapu@MUIECKUe
HepaBeHCTBA"
KommiekcHbie uncna. AnreOpanueckas u

73 TPUTOHOMETpHUECKast (POPMBI 3arucu
KOMIUIEKCHOI'O YHClla
Kommiekcusie uncna. AnreOpandeckas u

74 TpUTOHOMETpHYECKask (POPMBI 3AMKUCH
KOMILJIEKCHOT'O YUCIa

75 ApudmeTrueckue onepanuu c
KOMILJIEKCHBIMU YUCJIAMU

76 ApudmeTrueckue onepanuu C
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCEIl Ha
KOOPAWHATHOW MJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEIT Ha
KOOPJIUHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHau N-oi crenenu us
KOMIIJIEKCHOT'O YUCIa

80 ®opmyna Myaspa. KopHu nN-oii ctenenn u3
KOMIIJIEKCHOT'O YUCIa

81 [IpuMeHeHre KOMITJIEKCHBIX YHCeN IS

penieHust PU3NIECKUX U TEOMETPUUECKUX
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3a1a4

KonTponbhas pabota: "KoMmriekcHbie

82 |
qyucia

83 HarypanbHubie u 11esb1e uncia

84 HarypanbHubie u 11esb1e uncia

85 [IpuMeHeHre MPU3HAKOB IETUMOCTH LIEJIbIX
qucen

36 [IpuMeHeHre TPU3HAKOB ISTUMOCTH TICITBIX
qucen

87 [IpuMeHeHre TPU3HAKOB ISTUMOCTH TICITBIX
yucenn: HOJ n HOK

88 [IpumMeHeHre MPU3HAKOB JIETUMOCTH IIEJIBIX
yucenn: HOJ n HOK

89 [IpumMeHeHre MPU3HAKOB IETUMOCTH IIEJIBIX
YHUCEN: OCTATKH 110 MOJIYJTIO

90 [IpuMeHeHre MPU3HAKOB ISTUMOCTH TICITBIX
YHCeIl: OCTATKU MO0 MOIYITIO
[IpumMeHeHre MPU3HAKOB IETUMOCTH IIEJIBIX

91 YHUCeN: aNropuT™ EBKIMIA A1 pereHus
3a]1a4 B LIEJIBIX YMCIIax

92 KontponbsHas pabora: "Teopust mienbix
gucen"

03 CucremMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
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CJIICACTBUA

94

95

96

Cucrema 1 COBOKYITHOCTh YPABHEHHI.
PaBHOCHWJIBHBIE CUCTEMBI U CHCTEMBI-
CJIEICTBHSI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEW PallMOHAIIBHBIX YPABHEHUN
OCHOBHBIE METOJIBI PELICHUS CUCTEM H
COBOKYITHOCTEW HPPAlMOHAIIBHBIX
YpaBHEHHM

97

OcHOBHBIC MCTOAbI pCHICHNA CUCTCM U
COBOKYHHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHCHI/Iﬁ

98

99

100

OcHOBHBIC MCTOAbI pCHICHNA CUCTCM U
COBOKYHHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYMHOCTEW JTOrapupMUYECKUX
YPaBHEHUM

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYMHOCTEW JTOrapupMUYECKUX
YpaBHEHUI

101

IIprMeHenue CucTeM K pELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 00JacTel HAYKH U peabHOM
YKA3HU, UHTEPIIPETALMS [10JIYYEHHBIX
pe3yIbTaToB
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HpI/IMeHeHI/IG CHUCTCM K PCIHICHHIO
MaT€MaTU4YCCKHUX 3a4a4 U 3a1a4 U3

102  pa3nuuHBIX OONacTel HAYKH U peaslbHOM
KU3HU, HHTEPIPETAIUS TOTYyICHHBIX
pe3yIbTaTOB
[IpuMmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aja4 U 3a7a4 u3

103  pa3muuHBIX OOMacTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETAIS TOTYICHHBIX
pe3yJIbTaTOB
KontposnbeHas padora: "Cucrembl

104  PAUHOHAILHEIX, HPPALHOHAMBHEIX
MOKa3aTeNbHBIX U JOTapu(OMUYECKUX
ypaBHEHUI"

105  PamnumonansHbIC ypaBHEHHUS C TapaMeTpaMu

106 PanmmonanbsHbie HEpaBEHCTBA C
napaMeTpamu

107  PanmonHanbHBIE CUCTEMBI C TApaMeTPaMH

108 HppatnmonansHbie ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu

109  HppamnmoHaibHBIE CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 = Tloka3zarenbHbIE CUCTEMBI C TapaMeTpaMu
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112 Jlorapupmuyeckue ypaBHeHUS,
HEPaBEHCTBA C MTapaMeTpaMHU

JlorapupmMuyeckue CUCTEMBI C
napameTpaMmu

113

114 TpuUroHOMeTprYECcKre ypaBHEHHUS C
IapaMeTpaMu

115 TpuroHoMeTpryecKkue HEpaBeHCTBA C
IapaMeTpaMu

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

116

[TocTpoenue u uccienoBaHue
117 | MATEMATHYECKHX MOJIEIeH peaIbHBIX
CUTYyalllu¥ C MOMOIIBIO YPABHEHUI C

napameTpamu

[TocTpoenue u uccienoBaHue
118 MaTeMaTUYECKUX MOJIENIEN PeaTbHbIX
CHUTYAaIllUM C MOMOIIBIO CUCTEM YPABHEHUU C

napameTpamu

[TocTpoenue u uccienoBaHue
119 MaTeMaTUYECKUX MOJIEIIEH PEATIbHBIX
CUTYyal{ C IOMOIIBIO CUCTEM YPaBHEHUH C

napamMeTpamu

120 KonTtponrHas padota: "3amauu ¢

rapaMeTpamu”




IToBTOpeHue, 0600IIeHNE, CHCTEMATH3AITUS

121 ~.n "
3HaHUU: "YpaBHEHUS

192 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3AIUS
3HaHui: "YpaBHeHUA"

123 [ToBTOpEeHME, 0600IICHIE, CHCTEMATH3AITUS
3HaHuil: "YpaBHeHus. Cuctemsl ypaBHEHUI"

124 [ToBTOpEHHE, 00001ICHNE, CUCTEMATHU3AIUS
3HaHuu: "HepaBencraa"

125 [ToBTOpeHue, 0600IIeHHE, CHCTEMATH3AITUS
3HaHui: "HepaBeHcTra"

126 [ToBTOpEHME, 0000IICHNE, CUCTEMATU3ALUS
3HaHui: "HepaBeHncTpa"

127 [ToBTOpEeHue, 06001IEHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBonHas u €€ npuMeHeHue"

128 IToBTOpEeHue, 0600IIeHNE, CHCTEMATH3AITUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

129 [ToBTOpEeHHE, 00001ICHNE, CUCTEMATHU3AIUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

130 [ToBTOpEHME, 0000IICHNE, CUCTEMATU3AIUS
3HaHui: "MHTErpan u ero npuMeHeHue"

131 IToBTOpEeHue, 0600IIeHHE, CHCTEMATH3AITUS
3HaHui: "OyHKIMN"

132 IToBTOpEeHue, 0600IIeHHE, CHCTEMATH3AITHS

3HaHui: "OyHKIMK"
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IToBTOpeHue, 0600IIeHNE, CHCTEMATH3AITUS

133 3HaHui: "OyHKIMK" 1
134  Uroromas KOHTpoJbHas paboTa 1 1
135  HroroBas KOHTpoJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeH1Ee, CHCTEMATH3 a1 1
3HAHUHN
137 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10

61



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

Amumog 1. A., Konsarun FO.M., Tkauésa M.B., [llabynua M.U. u np.
Marematunka: aireOpa 1 Hadala MaTeMaTHIECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa 1 HadyaJla MaTeMaTUYECKoro aHann3a. YueOHuk. 10-11 kmaccel.

bazoBsiit u yrimyonennsiit yposau / — M.: [Ipocsemenue, 2021

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

JLW. 3BaBuu « AnreOpa 1 Hauaja aHan3ay.

Pa3HoypoBHEBBIE KOHTPOJIbHBIE PaOOTHI, MOCKBa

I''. I'puropbeBa. Anreodpa 11 knace 1 u 2 yacth « [loypouHblie T1aHb.
Bousrorpan., U3narensctBo» Yuutens», 2004 r, «9k3amen» , 2012 r

M.H. llla6ynun « AnreOpa u Hauaja MmaTemaTudyeckoro ananuzay» 10 u 11 kiacc.

Hunaktudeckue marepuansl. Mocksa. «IIpocsemenue. 2012 r
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