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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
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
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

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

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM 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,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
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 PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI 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
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass 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 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
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
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  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS 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 aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanueckue apoou. IlpuMeHeHue npoOeil W 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 €ro cBoicTBa. [IpubamkéHHBIC BBIYUCIICHHS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIpAKEHUH, COASPIKAIINX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHSI

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT 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
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIIEH.

[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.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHKouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA 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.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. 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
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 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 HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
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 IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

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€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII 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 (HOPMYJIIOH Wi TpauKOM.

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

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

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOEeCCHOHAIBHOM — NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTUS UMUBUIM3AIMHU, OBJAJECHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckune geicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHUSA, BHIOMpAaTh HauOoJiee TMOAXOMSIMHUA C  YIETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHUS 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 IOJYyYECHHBIN pPE3yJIbTaT;

B Xo/e 00CYXXJIeHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanmus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisirb
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM pabodyeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUpPOBaTh MOHATUSIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHHS pPalUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOpHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUAMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB PyHKIUT;

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 (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3aJlay U3 JPYrUX y4EeOHBIX MPEIMETOB U peaibHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nIporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINU, aCUMIOTOTHI rpaduka QyHKINH,

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

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

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl 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
nenbix yucen, HOJl n HOK naTypaibHBIX uMcen s pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 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 MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUM U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHITHSAMHU: TpPaPUKAd TPUTOHOMETPHUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU 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;



cBOOOIHO OMEepUpOBaTh MOHATUSMHU: [EPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl KouunyecTBo 4yacoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

MHOX€eCTBO JI€HCTBUTEIIHHBIX

qucell. MHOTOYICHEL.

PanuonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI

JIMHENHBIX YpaBHCHUHN

OyHKIHH U TpadUKH.

CrenenHast QyHKIHS C LEIBIM 12 1
IMoKa3aTelieM

Apudmerndeckuit KopeHs N-
ol crenenu. MppaunoHaibHbIe 15 1
ypaBHEHUS

[ToxazaTenpHas GyHKIHS.

10 1
[Toka3zaTenbHble ypaBHEHUS
Jlorapudmuueckas GyHKIHUS. 18 1
Jlorapudmudeckue ypaBHEHHS
Tpuronomerpuyeckue
P P 22 1

BBIPpAXKCHUA U YPABHCHUA

ITocnemoBareIbHOCTH U 10 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



HpOrpeccuu

HenpepsiBHBIC (hYHKITHH. 20
[IpousBoaHas

[ToBTOpEeHme, 0600IICHNE,
cHUCTEeMaTH3alus 3SHAaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

Ne HaumenoBaHue pa3jiesioB u
n/m  TeM NPOrpaMmbl KoumnuecTBo yacos

KonrTpoabsubie IIpakTuueckue

B
cero padoThI padoThI

Hccnenoanue GpyHKuuii

MOMOIIIbIO TPOU3BOIHON 22 L
[TepBooOpasnast 1 UHTETpaI 12 1
I'padpuxu

TPUTOHOMETPHUYECKHIX

GyHKIHIA. 14 1
Tpuronomerpuueckue

HEpaBEHCTBA

HpparnmonanbsHeie,

NOKa3aTeIbHbBIE U 24 1
norapuMuIecKue

HEpaBEHCTBA

KommiekcHbie uncna 10 1
HarypasnbHble 1 1iebie uncia 10

CucreMsl pallioHaIbHBIX,

UppaIMOHATBEHBIX 12 L

MOKa3aTeNbHbIX U
jgorapu(pMUUECKUX ypaBHEHHM

3arauyu ¢ napaMeTpamu 16 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



[ToBTOpenwue, 0600mIeHNE, 16
cucTeMaTu3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJgnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

MHO)K@CTBO, OoIIcpanru Haa

MHOECTBAMHU U UX CBOMCTBA L
Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
MHOXECTBEHHOTO armapara Jjs 1
penieHus 3ana4y

PaunonanbsHble uncna.

OOBLIKHOBEHHEIE U AECATUYHDIE 1
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MePUOINYECKHE 1podU

PaunonanbsHble uncna.

OOBIKHOBEHHBIC U JACCATUYHBIC 1

poOu, IPOIIEHTHI, 0ECKOHEUHBIE
epUoaNIecKue Jpoou

[Tpumenenue apobeit u

MIPOLICHTOB ISl PEILICHUS 1
NPUKJIAJHBIX 321249

[Ipumenenue apobeit u 1

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

MMPOUCHTOB JIsA pCIICHUA
MPUKIAIHBIX 3a/1a4

JlelicTBUTENbHBIC YHCTIA.
PanmonansHbie
HppalUOHAIIbHBIC YKCIIa

Apudmerrueckue ornepaium ¢
JNEHCTBUTENbHBIMH YUCIIaAMU

Monyib 1eCTBUTEIBHOIO YUCIa
U €ro CBOICTBa

[Tpubnm>x€HHBIC BEIYUCIICHUS,
MpaBujIa OKPYTJICHUS, PUKHUIKA
U OIICHKA pe3yJibTaTa
BBIYMCIICHHI

OCHOBHBIE METO/IbI pELICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
HENBIX U APOOHO-PAlMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

OcHOBHBIE MCTObI pCHICHUSA
OCIIBIX U ,[[pO6HO-paLII/IOHaHBHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

MHorousneHs! OT OJHOM1
nepemMeHHou. /lenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHoT04JIeHEI C OeJIbIMH
koa¢ppunmentamu. Teopema



17

18

19

20

21

22

23

24

Buera

Penrenue cucrteM ITMHEHHBIX
ypaBHEHU I

Penrenue cucrteM TMHEHHBIX
ypaBHEHUH

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHU#. Onpeaenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAYECHUS

Onpenenurens MaTpuLpl 2X2,
€ro TeOMETPUYECKUIT CMBICIT 1
CBOWMCTBA; BBIYHCIICHHUE €T0
3HaYeHUs

IIpumeHeHne onpenenuTens s
peLIeHUsT CUCTEMBI JINHEWHBIX
yYpaBHEHUNU

Pemenue npuknaaHeix 3aaa4 C
ITOMOTITbIO CUCTEMBI JIMHEHHBIX
ypaBHEHU U

Pemenue npuknaaHeix 3ama4 ¢
MIOMOULIBIO CUCTEMBI IMHEWUHBIX
ypaBHEHUU

KonTponbhas pabora:
"PanrionanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"



25

26

27

28

29

30

31

32

33

OyHKIHS, CIIOCOOBI 3aJaHUS
¢dbyakuun. B3anmao obpaTHbie
dbyukiun. Komnosunus ¢yHkimit
['padux GpyHKINH.
DneMeHTapHbIe TPeoOpPa30BaHUS
rpaduKoB PYHKIHI

Ob6unacTh ornpeneneHus 1
MHOECTBO 3HAUCHHUH ()YHKIIHH.
Hymu @ynkun. [IpomexyTku
3HAaK IMOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKIUU.
[IpoMeKyTKM MOHOTOHHOCTH
byHKUIUM

MakcumMyMbl U MUHUMYMBI
¢ynkuuu. Haubonpiee u
HauMEHbIIIee 3HaYeHe PyHKIUN
Ha MPOMEKYTKE

JInHeiHas, KBapaTudHas U
IpoOHO-MHHENHas: (YHKIIUU

DJIeMEHTapHOE UCCIIEIOBAaHNE U
MOCTpPOEHUE TpaUKOB ITHX
byHKIII

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TpaduKOB ITHX
byHKIHMA

CreneHs ¢ 1eIbIM [T0Ka3aTENEM.
bunom Herotona



34

35

36

37

38

39

40

41

42

43

CrereHn C LEIBIM IT0Ka3aTEIEM.

bunom Herotona

Crenennast GyHKIUSA C
HATYpPaJIbHBIM U LEJIBIM
nokasareneM. E¢ cBoiicTBa u
rpaduk

KonTponsHas padora:
"Crenennast pynkuus. Eé
cBoiicTBa  rpapuk"”

Apudmerndeckuii KOpeHb
HaTypaJbHOU CTENIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJbHOM CTENIEHU U €r0
CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUI, COJIEPHKAIIUX
CTENEHU U KOPHU
[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
CTENEHU U KOPHU
[TpeoOpazoBaHus YHCIOBBIX
BBIPKEHUM, COAEepKaLUX
CTENEHU U KOPHHU
WppaumronanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATBHBIX YPaBHEHUN

HppauroHanbHbIE ypaBHEHMUS.



44

45

46

47

48

49

50

51

OCHOBHBIE METO/IbI PELICHUS
UpPpaAlMOHATILHBIX YPABHEHHM

HppauroHanbHbIe ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHUIIBHBIE IEPEXO/BI B
PELIEHUN UPPALNOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TTEpEXOABI B
pELIEHNN UPPALMOHATIBHBIX
yYpaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUU

PasHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPATUOHAIBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if
CTENeHM KakK (QyHKIMH 0OpaTHOU
CTENEeHH C HAaTypaJIbHbIM
IIOKa3aTeneM

CgoiicTBa u rpaduk KOpHs N-0if
CTETIeHU KaK (yHKLIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM
HoKa3areneM

Konrponbnas pabora: "CoiicTa
U rpauk KOpHS N-0if cTeneHu.
HppanuoHanpHble ypaBHEeHuU"



52

53

54

55

56

57

58

59

60

61

62

Crenens ¢ pallMOHATIbHBIM
nokasarejeM U e€¢ CBOWCTBa

Crenens ¢ pallMOHATbHBIM
IOoKa3aTeiIeM U €€ CBOIICTBA

CrenieHb ¢ pairOHaJIbHBIM
IoKa3aTejieM U €€ CBOMCTBA

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpapuK

Hcnons3oBanue rpaduka
(GYHKIMM JUIs] pELIeHUs
ypaBHEHUI

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
ypaBHEHUI

ITokazaTenbHbIE YpaBHCHHA.
OcHOBHBIE MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOBI pCICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOIbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUU

KonrpomnsHas padora:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

Jlorapugm umncna. CoiicTBa
Jorapudpma



63

64

65

66

67

68

69

70

71

72

73

74

75

Jlorapudwm yucna. CBoicTBa
norapupma
Jlorapudwm yucna. CBoiicTBa
norapudma
JlecATUYHBIC U HATYpAJIbHBIC
norapuhMbl

JlecsiTHuHBIC U HATYpaJIbHBIE
JorapupMbl

[IpeoOpa3zoBanue BbIpaKEHUH,
COJepKAIINX JIOTapH (MBI
[IpeoOpa3zoBanue BhIpaKEHUH,
coJIeprKalIuX Jorapudmol
[IpeoOpazoBanue BbIpaXKEHUH,
COJepKAIINX JIOTapH(PMbI
Jlorapudmmueckas pyHkuus, e€
cBOIicTBa U rpaduk

Jlorapudgmuueckas GyHKIus, e€
CBOMCTBa U rpaduK
Hcnonb3oBanue rpaduka
(GYHKIMM JUIs] peIeHUs
yYpaBHEHUHU

Hcnonp3oBanue rpaduka
(GYHKIMY JUIS] peIIeHUs
ypaBHEHUU

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEeILICHUS
norapu(MUUECKUX YpaBHEHUN

Jlorapugmuueckue ypaBHEHUS.



76

77

78

79

80

81

82

83

84

OCHOBHBIE METO/IbI pELICHUS
jgorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
JorapupMHUECKUX ypaBHEHUI

PaBHOCHUIIBHBIE IEPEXO/BI B
pelIeHuu JorapupMUIECKuX
ypaBHEHUI

PaBHOCHIIBHBIE TTEpEXOABI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUU

KonTponbhas pabdota:
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOIO apryMeHTa
ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMmeHra

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICTICHHUE
TPUTOHOMETPUUECKUX (PYHKIIHUMA
YHCIIOBOTO apryMeHTa



85

86

87

88

89

90

91

92

93

94

95

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpE/IeTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyiibl

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPKECHUI

Pemenne TpuroHoMeTprUYECKUX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUU



96

97

98

99

100

101

102

103

104
105

106

107

Pemnienne TpuroHOMeTpUUYECKUX
ypaBHEHUH

Pewienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

KonTponbhas pabora:
"TpuroHomMeTpudyecKue
BBIPAXKCHUS U
TPUTOHOMETPUYECKHUE
ypaBHEeHHUA"

[TocnenoBaTeIbHOCTH, CLIOCOOBI
3aJlaHus MOCIEA0BATCILHOCTEH.
MeTtoa MaTeMaTHUEeCKOM
WHIYKITUU

MOHOTOHHBIE ¥ OTPaHUYECHHbIE
nocJyeoBaTeabHOCTH. McTtopus
aHaln3a OCCKOHEYHO MalIbIX
Apudmernueckast nmporpeccus
I'eomeTpuueckas nporpeccus
beckoneuno yObIBarommas
reOMETPUYECKast MPOrpeccus
Cymma OeckoHEYHO yObIBaroIiei
T€OMETPUUYECKON TTPOTPECCUH



108

109

110

111

112

113

114

115

116

117

118

JIMHEWHBIN 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. DopMmyiia CI0KHBIX
MIPOIICHTOB

JInHeHbI 1
AKCHOHEHUHAIBHBIN pocT. Yucio
e. @opmMyrna CI0KHBIX
MPOLIEHTOB

Hcnonbs30BaHue NPOTrpeccuu 1is
pelIeHus peabHBIX 3a/1a4
IPUKIIATHOTO XapaKTepa
KonTponbhas pabora:
"ITocnenoBarenbHOCTU U
nporpeccun"

HenpepbiBHble QyHKIINHN U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB (QYyHKIHIT

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX HA OTPE3Ke
CgoiicTBa (pyHKIMH
HENpEPHIBHBIX Ha OTPE3Ke

MeTox HHTEPBAIIOB TSI PEIICHHS
HEPABEHCTB

MeTox HHTEPBAIOB TSI PEIICHHS
HEPABEHCTB

MeToa HHTEepBAIOB JJIs pEIICHUS
HEPaBEHCTB



119

120

121

122

123

124

125

126

127

128

129

130

IIpuMeHeHne CBOKCTB
HENpepbIBHbIX (QYHKIMHA 1715
peleHus 3a1aq

IIpuMeHeHne CBOKCTB
HETPEPbIBHBIX (DYHKIMNA 1151
pelieHus 3aaad

IlepBast u BTOpast MPOU3BOIHBIC
byHKUIUM

Onpenenenue, reOMETPUIECKUI
CMBICJI IPOU3BOJAHOMN
Onpenenenne, GU3NIECKU
CMBICJI TPOU3BOIHOM
YpaBHEHHE KacaTCIIbHOU K
rpaduky QyHKIHH
YpaBHEHHE KacaTEIIbHOU K
rpaduxy GyHKIUN
IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMMA

ITpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
IIpou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
[Ipou3BogHas CyMMBI,
MIPOU3BEIEHUS, YACTHOTO U



131

132

133

134
135

136

KOMITO3UIINH (DYHKITHIA

KoHntposbhas paboTa:
"IIpousBoHas"

[ToBTOpEeHme, 0600IICHNE,
CHCTeMaTH3alys 3HAHMI: 1
"VpaBHenus"

[ToBTOpenwue, 0600mIeHNE,
CHCTeMaTH3alysl 3HAHMIA: 1
"OyHkuun"

HTorosast KOHTpoJIbHAs paboTa
HroroBast kKoHTpoIbHAs paboTa
[ToBTOpenwue, 0600mEeHNE,
CHCTEeMaTH3aIus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

10



11 KJIACC

n/n

Tema ypoka

Bcero

KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

padoThI padoThI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne NpoOn3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne NpoOn3BOHOM K
UCCIeI0BaHNI0 (QYHKINI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIIETO U

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

14

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUHU HA
OTpe3Ke

Haxoxnenue Hanbosbiiero u
HAaMMEHBIIETO 3HAYCHUS
HETPEPhIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPEPhIBHON (YHKIIUHU HA
OTpe3Ke

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HEenpephIBHON (YHKIIUU HA
OTpe3Ke

ITpumeHeHne nponu3BOJHON
JUIS HAXOJKJICHUSI HAaUTy4Ilero
pelLIeHHs B PUKIIAIHBIX
3ajauax

ITpumeHeHne npon3BOgHON
JUTS HAXOKJICHUST HAMJTy4ILero



15

16

17
18
19

20

21

22

23

24

pelICHUS B IIPUKIAIHBIX
3aJadyax

IIpuMeHeHne Mpou3BOIHOU
JUISL OTIPENIEIIEHUS] CKOPOCTH U
YCKOpEHUs Ipoliecca,
3a1aHHOTO (POPMYIION WITH
rpaduxom

IIpuMeHeHne Mpou3BOAHON
JUTSL OTIPENIEIICHUSI CKOPOCTH U
YCKOpEHHs Tpo1iecca,
3a1aHHOTO (POPMYIION WITH
rpagukoM

Kommoszumus GpyHKImiz
Komnoszumus ¢pyHkimii
Komnosumus ¢pyHkumii

['eomerpuueckue oOpassl
YpaBHEHU HAa KOOPIAUHATHOU
IIJIOCKOCTH

['eomeTpuueckue o0pasbl
YpaBHEHU HAa KOOPIAUHATHOU
IJIOCKOCTH

KonTponbhas pabota:
"UccnenoBanue GyHKIHMA C
MTOMOUIBIO TPOU3BOTHON"
[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
[TepBooOpazHble
3JIEMEHTAPHBIX (QYHKIUH.



25

26

27

28

29

30

31

32

33

[IpaBuia HaXOXKICHUS
epBOOOPa3HBIX

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuia HaXOXICHUS
epBOOOPA3HBIX

Nurerpan. ['eomeTprueckuil
CMBICJI UHTETpaJia

Brruucnenue onpeiennéHHOro
uHTErpasa mo gopmysme
Herorona-Jlelioauna
Brrunciienue onpenenéHHoro
uHTErpasa mo gopmysne
Herorona-Jlelioauna
IIpumeHeHne nHTErpana 1is
HaXO0KOCHUS IUIOIaIel
IUIOCKUX QUTyp

[IpumeHeHue naTErpana 1is
HaXO0XIeHUA 00BEMOB
T€OMETPUUYECKHUX T

IIpumepsl pereHunit

b hepeHIaTbHBIX
yYpaBHEHUN

[Ipumeps! permenunit

b hepeHIaTbHBIX
ypaBHEHUI
Maremarnueckoe
MOJIEJINPOBAHUE PEATBHBIX



34

35

36

37

38

39

40

41

IPOIIECCOB C TOMOIIBIO
nuddepeHImaIbHBIX
ypaBHEHUH

KonrpomnsHas padora:
'

"IlepBooOpa3Has u uHTErpa’

Tpuronomerpuyeckue
(byHKLUU, UX CBOICTBA U
rpaduku
Tpuronomerpudeckue
(byHKLUY, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduku
Tpuronomerpuyeckue
(GyHKIIMM, UX CBOWCTBA U
rpaduku

OT160p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUIECKON
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOILBIO



42

43

44

45

46

47

48

TPUTOHOMETPUYECKON
OKPYKHOCTH

O160p KOpHEH
TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKHX
HEPaBEHCTB
KonTponbhas pabota:
"I'paduku
TPUTOHOMETPHUYECKUX

(bYHKIMH.
Tpuronomerpuueckue



49

50

o1

52

53

54

55

56

57

58

59

60

HepaBeHcTBa"

OcCHOBHBIE MCTOBI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA
IMOKa3aTCJIbHBIX HCPABECHCTB

OCHOBHBIC MCTObI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOJbI PCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

OcCHOBHBIE METO/IbI PEIICHUS
JorapuGMUUECcKUX
HEPABEHCTB

OcHOBHBIE MCTObI pCHICHUA
JOTapuUPMHUECKUX
HEPaBEHCTB

OcHOBHBIE MCTOABI pCHICHUA
Jorapu(pMUUECKUX
HEPABEHCTB

OcHOBHBIE METO/BI PEILIEHUS
Jorapu(pMUUECKUX
HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUA
HppannoOHaJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOABI pCHICHUA
HppanOHaJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUA



61

62

63

64

65

66

67

68

69

UPPALMOHAJILHBIX HEPABEHCTB

['padmyeckue MeToabI
peiCHUA UppallMOHAJIbHBIX
ypaBHEHUI

['padmyeckue MeToabI
pellIeHus: UppauOHATIbHBIX
ypaBHEHUH

I'paduueckue MeTo bl
pELIeHNUs IOKa3aTeNbHbIX
yYpaBHEHUU

['padpuaeckue meTo b
pelieHus MmoKa3aTeIbHbIX
HEPABEHCTB

['padpuaeckue meTo b1
pelieHus JorapupMUUecKux
ypaBHEHUH

I'paduueckue MeTo b1
peLIeHNs J0rapuPpMHUUECKUX
HEPABEHCTB

['padmyeckue MeTOIbI
pelieHus JorapupMUIecKux
HEPaBEHCTB

['padpuaeckue meTombI
pEIICHUS TTOKA3aTeIbHBIX H
norapu(pMUUECKUX YpaBHEHHMA
['padpuaeckue meTombI
PEIICHUS TTOKA3aTeIbHBIX U
norapu(MHUUECKUX YpaBHEHUN



70

71

72

73

74

75

76

77

['padmyeckue MeTo bl
pEILICHHS TOKA3aTeIbHBIX U
JOTapUPMHUUECKUX
HEPaBEHCTB

['padmyeckue MeTo bl
pelleHus TOKa3aTeNbHBIX U
JOTapUPMHUUECKUX
HEPaBCHCTB

KonTponbhas pabdota:
"UppanuoHaibHbIe,
[OKa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHCTBA"

KoMiuiekcHsle yncna.
Anrebpanyeckas u
TPUTOHOMETpHUEcKast (popMbI
3aMCcH KOMIUIEKCHOTO YHClla

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETpHUEcKast (popMbl
3anucy KOMIUIEKCHOTO YKclia
ApudmeTnueckue ornepanuu c
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YU CIaMHU
N300pakeHre KOMIUIEKCHBIX
YHCel Ha KOOPJMHATHOMN
IJIOCKOCTH



78

79

80

81

82

83
84

85

86

87

88

89

N300pakeHne KOMIUIEKCHBIX
yuceln Ha KOOPAUHATHOU
IIJIOCKOCTH

®opmyia Myaspa. KopHu n-
Ol CTEMEHU U3 KOMIUJIEKCHOTO
qucia

®opmyna Myaspa. KopHu n-
Ol CTEMEHU U3 KOMIUJIEKCHOTO
qucia

[TpuMeHeHHEe KOMILIEKCHBIX
YHCEIN JIsl PEeIICHUS
(bU3HYECKUX U
TEOMETPHYCSCKUX 3aa4

KoHTtposbHas padoTa:
"KommuiekcHble yncia"

Harypanbnsle u niensie yucna
HatypanbHble U 1ie1ble YKclia

IIpumeHeHne Npu3HAKOB
JEJIMMOCTH LIETIBIX YUCEI
IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne IPU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:
HO/l u HOK
IIpumeHeHne MpU3HAKOB
JEITMMOCTH LIEJIBIX YUCE:
HO/l u HOK

IIpumeHeHne MpU3HAKOB



90

91

92

93

94

95

96

97

JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH I10 MOAYJIIO

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIEJIBIX YHACEN:
OCTAaTKH I10 MO0

[IprumeHeHue npu3HaKoB
JIEITUMOCTH IIEJIBIX YHCET:
anroput™ EBkimaa s
pELICHMS 3a/1a4 B LEJBIX
quciiax

KoHTtposbHas padoTa:
"Teopus uenbix yrcen"

Cucrema 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-
CIICJICTBHUS

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIBHBIE
CHCTEMBI i CHCTEMBI-
CIICICTBUS

OcHOBHBIE MCTOBI pCHICHUA
CHUCTEM U COBOKYITHOCTEU

palMOHAIBHBIX YPABHEHUI
OcHOBHEBIE MCTOJABI pCHICHUA
CHUCTEM U COBOKYITHOCTEU
HMppalOHAIbHBIX YPaBHEHHI
OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU



98

99

100

101

102

103

104

[IOKa3aTEJIbHBIX YPaBHEHUI

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYITHOCTEU 1
II0OKa3aTEJIbHBIX YPaBHEHUI

OcHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEMH 1
Jorapu(pMUUECKUX ypaBHEHHM

OcHOBHBIE METOJIbI PEIICHUS
CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMHUECKUX ypaBHEHHMA

IIpumeHeHune cucreM K
PELIEHUI0 MATEMATUYECKUX
3aJa4 1 3aJa4 U3 pa3Iu4HbIX
o0acTeil HayKH U peabHOM
JKU3HU, UHTEpIIpETalus
[IOJIYYEHHBIX PE3YJIBTATOB

IIpumeHeHne cucreM K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IuyHbIX
o0acTeil HayKH U pealbHOM
JKU3HU, UHTEpIIpETalUs
MIOJIyYEHHBIX PE3YJIbTATOB

IIpuMeHeHne HEpaBEHCTB K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IudHbIX
o0acTeil HayKH U peabHOM
JKU3HU, HHTEPITpETALUs
MIOJIyYEHHBIX PE3YJIbTATOB

KonTtponbHas pabora: 1



105

106

107

108

109

110

111

112

113

114

115

"CucTeMbl palliOHAIbHBIX,
MPPALMOHATIBHBIX
MIOKa3aTeJbHBIX U
JorapupMUUEcKux
ypaBHEHUI"

PanuonanbHbIE ypaBHEHUS C
napameTpamu

PanuonansHbie HEpaBEHCTBA C
napameTpamu

PannoHanbHbIE CHCTEMBI C
napameTpamu
HppaunroHanbHbIE YPaBHEHHS,
HEpaBEHCTBA C MTapaMeTpamMu
HppanyroHanbHbIE CUCTEMBI C
rapameTpamu
[TokxazarenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu
IToxa3zaTenbHbIE CHCTEMBI C
rapameTpamu
Jlorapudpmuueckue
YpaBHEHUSI, HEPABEHCTBA C
rapameTpamu
JlorapugpmuuecKkue CuCTEMBI ¢
napaMeTpamu
Tpuronomerpuueckue
YPaBHEHHUS € TapaMeTpaMHu
Tpuronomerpuueckue
HEpaBEHCTBA C ITapaMeTpamMu
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Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJAEIIEH
pEaIbHBIX CUTYALIMM C
IIOMOILBIO YPABHEHUM C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTU4YeCKUX MOJEIIEH
peabHBIX CUTYyalUui C
IIOMOILBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

[TocTpoenue u uccienoBaHue
MaTEeMaTU4YeCKUX MOJEIIEH
peabHBIX CUTYyalUH C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C mapamMeTpaMu

Kontponbnas pabora: "3amaun
¢ mapameTrpamu"

[ToBTOpenue, 06001IIEHNE,
CHCTEMaTH3aIMsl 3HAHMIA:
"VpaBHeHns"

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTH3alysl 3HAHMIA:
"VpaBuenus"
[ToBTOpenme, 0600IIEHNE,
cCUCTeMaTH3aIs 3HAHW:
"VpaBHenust. CucTeMbl
ypaBHEHHUI"
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[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3allus 3HaHU:
"Hepasencrtna"

[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBenctpa"

[ToBTOpEeHme, 0600IIECHNE,
CHCTEeMaTH3aIus 3HaHUHN:
"Hepasenctpa"

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"[IpousBoaHas U €&
npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUH:
"ITponsBogHas u eé
npuMeHeHune"

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTU3alMs 3HAHUM:
"NHTerpai u ero
npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,
cHCTEeMaTH3aIus 3HaHUH:
"OyHkuun"



[ToBTOpenwue, 0600mIeHNE,

132  cucremaru3anusa 3HaHUIL: 1
"(DYHKHI/II/I”
[ToBTOpenwue, 0600mIEeHNE,

133  cucremarusanus 3HAHUIL: 1
"‘DYHKI_[I/II/I"
Hrorosas KOHTpOJIbHAS

134 P 1 1
pabora
Hrorosas KOHTPOJIbHAS

135 P 1 1
pabora
IToBTOopenune, 00001IEHNE,

136 P o 1

cUCTeMaTHu3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

10






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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






