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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblii Kypc «Anrebpa M Hayaja MaTeMAaTHMUYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Hambojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero ooOpa3zoBaHUs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y A
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IIPYroi CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarOIIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, OOILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliuecs OBJaJeBaloOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (QOpMyJIuUpyeT CBOH
JOCTHKEHHS B MaTeMaTu4eckoi popme.

VYyebHblii Kypc anreOpbl M Hayall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY ISl YCHEHIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIS JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U PacCy’kKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETH3alluio, a0CTparupoBaHWE U aHAJIOTUI0, (POPMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYeCKOIro
aHanm3a» 00ydYaroluecs MOJyYaroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH peailbHBIX CUTYyallHi,
UHTEpHpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  NpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHblii Kypc o0ianaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTrcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U yepe3 crneuuuky yueOHOH
NEeATEIbHOCTH, TpeOyromed MNPOJOJDKUTEIPHOM  KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOyyeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIKM3a JICKUT JAEATEIbHOCTHBIA PUHIUI O0yYEHHUS.

B crpykType yueOHOrOo Kypca «Anredpa M Hayaja MaTeMaTUYECKOIro
aHaJln3a» BbIIETICHBI CIEAYIOUINE COJAEpKAaTeIbHO-MEeToANnUecKue TuHun: «Yucna
U BBIYUCIICHU», «DYHKINU U TpapuKn», «YpaBHEHUSI U HepaBeHCTBa», «Hauamna
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JioTHKa». Bce OCHOBHbIE



COJIEPKATETHHO-METOIMYCCKHE JIMHUU W3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOydyeHHsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
ApyT Apyra W MOCTENEHHO HACHIASCh HOBBIMA TEeMaMU U pasjeiamu. [laHHBIHI
y4eOHBI KypC SBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSIET B cebe
COJIep)KaHNE HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKast
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUIECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHUYeCKyl0 MOJENb pPealbHOU
CUTYyalliu, IPUMEHATh 3HAHUS, TIOJyYEeHHBIC MIPH M3yUYEeHUU Y4eOHOTO Kypca, s
pEIIEHHS] CAaMOCTOSATEIEHO C(HOPMYITHMPOBAHHON MaTEMAaTUYECKOH 3a/auH, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepkarenpHO-MeTOIMYEeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢dbopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0rero
oOpa3oBanusi 0coboe BHUMaHue ynenseTcs (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OLICHUBATh UYWCIIOBBIC BBIpaXXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIMMCS MHOXECTBa HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEN. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAaHME OCTAaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEeN, OCOOBbIe CBOWCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUSCKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IIJIS PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH pPEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpemycCMOTPEHO pEUIeHHE COOTBETCTBYIOIMX 3aaad. B
pe3ynabTare OOydYarolmiuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYCCKUX H
TPUTOHOMETPUUYECKUX YypPaBHEHHU, HEPABEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanmmx mapameTpbl. [lomydeHHBIE YMEHHsS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIIBIO TIPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHH.
JlanHasi copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHATIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOydaroluxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykaeHuil, pabOTbl C  CUMBOJIBHBIMM  (GOpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJE€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHl I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a1a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpHo-MeToMueckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ IPYTrMMH JIMHUSAMHU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIE0BATEIBHOCTh U3YUYEeHHS MaTepuaa. M3ydenne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU 7S pEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHHE
yaensiercs: (OopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (DYHKIHH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJMIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi U cioBecHoi. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxarenpHass ynuHuA «Hadana MareMaTndeckoro aHaiau3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX O0OyYaromMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONPENeNiaTb HUX HAWOOJIbIINE W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAM (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpolieccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJEJEH peajbHbIX CHUTYallUH,
NO3BOJISIET HAXOJWUTh HAWIy4IlEee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTU4YECKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaIbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS,, (OPMUPOBAHUIO YMEHMH pacloO3HABaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIIAIOIIMXCSL pe3yJibTaTaX, MOJIYYEHHBIX B XOJA€ pPAa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHON MaTeMaTUKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO [aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM NPU3HAKOM MaTE€MaTHKH KaK HayKd CIeAyeT IMpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIECHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYX ACHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yue6HOM Kkypce «Anrebpa ¥ Hayaga MaTeMaTUYECKOTO aHaJH3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BaHbI
crnoco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENed peabHbIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeHd C TOMOIIBI0 amnmapara airedopel u
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB MIPOrPaMMBbl, TOCKOJIbKY BECh MaTepual
y4eOHOro Kypca HIMPOKO HCIOJIb3YETCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHME HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEHICHHS NPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPOIlecce U3yUYEeHUs BCEX TeM Yy4eOHOro Kypca «Aredpa n Hayania
MaTeMaTHYECKOTO aHaJIu3ay.

Ha wusyuenme yuebHOro kypca «Anredbpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannionansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEl 3HAHUW U PEaJIbHOM KU3HMU.

JlelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTrnueckue  onepauMu = C  JCUCTBUTEIBHBIMU  4HClIaMd.  Moynb
JNENUCTBUTEILHOTO YHUCIa U ero cBoMcTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TIPABHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(pMsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBUsA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMH
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHanbHble YpaBHEHUS. OcCHOBHBIE METO/1bI perieHus
UPPALMOHATIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JTOTapU(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYECHMS, TPUMEHEHUE OINPEACIIUTENS I PEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3a7a4 C NOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne TIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUIL] U OTIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEANbHOM CHUTyaldH C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3IMyHbIX O00JacTel HAayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amaHus (QyHKIUU. B3anMmHO o00paTHbIe (QYHKIHH.
Komnosunust ¢ynkuuit. 'padux dyHkumu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OObnacTh ompeneraeHus U MHOXECTBO 3HaueHuil pynkunu. Hymm yHkumu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 Heu€THbIe QyHKIUH. [lepuoanueckue
bynkmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U MHHUMYMBI
¢dbynkuuu. Hanbospiiiee u HauMeHblee 3HauyeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCIIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QpyHKIMS C HATypaldbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] ypaBHEHUIA.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIELOBATENLHOCTEH. MeTon
MaTeMaTH4ECKON UHIYKIHH. MoOHOTOHHBIE " OTPaHUYCHHBIC
MOCJIEA0BATENBLHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUYHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMeTpHYeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncno e. opmya CII0KHBIX
npoleHTOB. Mcrnosib30BaHWE TIPOTrpecCUH I PEIICHUS pealibHbIX —3aJad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUMI 1715 penieHust 3a4a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpeaenenne, reOMeTpUUEcKui U
(bu3znyecKuii CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢yHkuuil.  [IpousBomnas ~ cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO ammapara s
ONMCAaHUsl pEeaJbHBIX NPOLECCOB M SBJICHUM, MPU pEUIEHUH 3adad U3 APYIrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsuble u nensle yucna. [IpumeHeHrne Npu3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOosbmuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkiuaa uist pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcaple uuncna. AnreOpanmdeckas W TPUTOHOMETpUYECcKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYEeCKHE OIepalud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHrn 3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCEIl IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEPaBeHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPAaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aj]ad M 3aJad U3 pazIUYHbIX OoO0JacTel HayKd MU peajbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DYyHKUMM U TPaPUKH

I'paduk kommosunuu GyHKIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padpriueckne mMeronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a]a4 U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hauyaja MaTeMaTH4ecKOro aHajn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenume  HamOONbIIET0O UM HAMMEHbBLIET0  3HAYCHUU
HENpephIBHON (QYHKIIMHM Ha OTPE3KeE.

[IpumMeHeHrne NpPOU3BOMHOM IS HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/adax, [JIs ONpPEAEJEHUs CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpai. ['eomeTprueckui CMBICII WHTErpala. Brruncnenne
onpeaeéHHoro uaTerpaia o gpopmyie Hetotona-JIeibunua.

[IpumeHeHue uwHTErpana s HAXOXKIEHUsS IUIOWAAeHl MIocKkux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii muddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHnaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJbTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMHA 00YYAIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHU,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSAMHU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAaXEHUS K
MPOIUIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JOCTIKEHHMH B JApPYTUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTBIO YYEHOIO, OCO3HaHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHHU, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHYeCcKOMy  OOpa3oBaHMIO U
caM000pa30BaHHI0 HA TMPOTSHKEHWH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYACTHIO B PEIICHUH MPAKTHYECKHUX 3a/1a4 MAaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYpbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHOM
Cpelbl, OCO3HaHHE TTI00ATBHOIO XapaKTepa SKOJOTHUYECKUX MPO0IeM, OpHUEeHTALUs
Ha TPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JjacTu
OKpYyXarollel cpeapl, IUIAaHUPOBAHWE IIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPYIKAIOLLEH Cpebl;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  NPAKTUKW, [OHUMAaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTUS LUBWIN3ALMH, OBJIAJIEHUE SI3BIKOM
MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KyJbTypOM KakK CpEJACTBOM IIO3HAHUA MHpA,
TOTOBHOCTh OCYIIECTBIIATh INPOEKTHYKD U HCCIEI0BATEIbCKYI JAESITEIbHOCTD
UHAMBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIMPOBATH
oInpezesieHUs MOHATUHM, YCTAaHABIIMBATh CYLECTBEHHBIN MPU3HAK KiIaccu(UKalMH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIpUHUMATh,  (GOpPMYyJIHMPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAONIOACHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



Ba3oBble nccienoBarebcKkue 1eiicTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHABIIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpMYTUPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yjIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpoLlecca, a TaKkKe BbIABUTATD
MIPEJIIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETa HA
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpMAILHIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH rpapUuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIe YHUBeEpPCaJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEUICHUS 3aJayd,
KOMMEHTHUPOBATH MOTYYEHHBIN pe3yibTarT;

B X0JI€ 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
bopMyJIMpOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YJIbTATHl PEIICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayTUTOPHHU.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIA/ICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysibTaTa pEHICHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHATH TPUUUHBI
JOCTHKEHUS WJIM HEJOCTHKEHHS Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYTBHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TMPUHAMATh IEJb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIIBI pabOT, JIOrOBAapUBATHCH, OOCYXKIaTh TMPOIECC U PE3yabTar pabOThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOTHl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YICHAMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOy4arOIIMICSd TOJYYUT CIECAYIOIIHE
IpeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYECKOrO aHAIA3a:

Yucsa v BBIYMCJICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHEeYHas
nepuognyeckasl JpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb IEUCTBUTEIBHOIO YNCIIA;

OPUMEHSATHh NPoOW ¥ TIPOIEHTHI [JI PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIICHUS, PUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYMCIICHUM;



CBOOOZHO OMNEpPUPOBATh MOHATHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH EHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPAIBHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEeM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudmM 4dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: TOXAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHS pPalMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHO,
MHOTOYJIEH ¢ IedbiMH KO3(h(dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHIATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKHH CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IIPUMEHSTh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJIECJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJsi MPeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAIMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUIS npeobpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
Jgorapu(pMHUECKHEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  PEIIEHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM alllapara ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, COCOOBI 3aaHus QYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMHA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanHus rpaduKoB PyHKINH;

CBOOOJHO ONEpPUPOBATh HMOHSTUSAMM: OOJIACTH OINPEAEIECHUS U MHOMXECTBO
3HaYeHUN PYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre (QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMbl (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (YyHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHIATUSAMMU: CTENEHHAs (QYyHKIUS C HATypaJbHbIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HaTYypaJIbHBIM [10Ka3aTeleM;

OIEpUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBaJpaTu4yHas U JpOOHO-TMHEHHAs
(yHKIMY, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: TMOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, MX CBOMCTBa M TpaUKu, UCHOIL30BaTh UX TpaUKu A pelIeHus
YPaBHECHU;

CBOOOZHO ONEpPUpPOBATh MOHSTUSIMM: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIMH YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (yHKUMH JUIs  HCCIEAOBAHUA MPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTU MEX]y BEJIMUYMHAMY;

Hauaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOZHO OMEpPUPOBATh MOHATHIMH: apHUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIasi T€OMETPUYECKasi MPOTrpeccHsi, TMHEUHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (OPMyJIa CIOKHBIX IPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JI PEIICHUs pEaJIbHbIX 3a/lad MPUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE MOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSITHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIIMHA, aCUMIOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX QYHKIUN SISl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHIATUSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIINU
NBYX (PYHKIUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAaHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aJ1a4 U3 APYrUX y4eOHbIX MPEAMETOB;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: OIpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOyyaroIIUiics MOJYYUT CICAYIOIIHE
IpEeAMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouell MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYEeCKOr0 aHAIIU3a:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJIOE YHCIIO,
MHOXECTBA HATypaJbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3JTUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YWCia B aireOpanmueckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETUISCKUE ONEepaIlluid ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIC U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYIIECTBISAIT OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OPMYNBI 1T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palMOHAIIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJIbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
cozepIKaIKe MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJICIMPOBATh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAQKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UMUMK (GYHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMepUpOBaTh MOHATUSAMU: TrpadUKd TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIAEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHaJIM3a:

MCITI0JIb30BaTh MPOU3BOIHYIO JIJIsl HCCIIeOBaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWIIY4IIEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
ONpeNeTeHUs CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opMmyJion wiu
rpaduxom;



CBOOOAHO OmepupoBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmysne Hototona-JleliOnua;

HaXOAMTh IJIOLIAAH IUIOCKUX (PUTYP U OOBEMBI TEJ C MOMOIIBIO0 UHTETPAIIA;

UMETh TPEJACTaBICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
cocTaBlieHUs AU pepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 3a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO U
(U3MYECKOTo XapakTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontponeupie  TMpakriteckue o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
1 MHorounensl. PaniioHanbHbIe YpaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CreneHHas GyHKIHS C 2 |
LEJIbIM [T0KA3aTENEM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppauroHanbHble ypaBHEHUS
4 [oxazatenpHast pynkius. [lokazaTenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckast GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” |
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KJTACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabubie  Tpakrueckue o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKINMA ¢ TTOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnast u HHTETpa 12 1
3 ['paduiku TpuroHOMETpHUECKUX (DYHKITUH. 14 1
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 HppanuonansHble, MOKa3aTeIbHbBIE U 24 |
JorapudmuyuecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 Harypanbnbie u 1enbie yncia 10 1
CucreMbl paliiOHaTBHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(MUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUH’
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckune
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcebl

MHOk€eCcTBO, Onepaluy HaJl MHOKECTBAMU
U UX CBOMCTBa

Huarpammsl Ditnepa-Benna

IIpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOTO
anmnapara JJs peleHus 3aaa4

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JECATUYHBIC IPOOU, TIPOIICHTHI,
OEeCKOHEUYHBIC TIEPUOANIECKHE IPOOH

Panmonansabie yncna. OOBLIKHOBEHHBIE U
JECATUYHBIC TPOOU, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH

[Tpumenenue qpobeii v IPOIEHTOB IS
peLIEHHS TPUKIIAIHBIX 3a/1a4

[Ipumenenue npoOeit U MPOLIEHTOB IS
peH_IeHI/I}I HpI/IKJIa,Z[HBIX 3a1a4

JeiicTBuTenbHbIe yncia. PanimonaabHbIC U
HWppaIMOHATIbHBIE YHCIIa

Apudmernueckre onepanum ¢
JeCTBUTENILHBIMU YHCIIaAMU

10

Monaynb A€HCTBUTEIBHOTO YUCTIA U €T0
CBOICTBa




11

[TpubnuxEHHbIE BEIYMCIIEHUS, TPaBHIIa
OKpYTIJICHUS, IPUKHJIKA U OLICHKA
pe3yJibTaTa BEIYUCICHNAN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/BI PEIICHHS IIEITBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcCHOBHBIE METObI PEIICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema beszy

16

MHOTOo4JIEHBI C HEeNbIMA KO PHUIIMEHTaAMH.
Teopema Buera

17

Pemienue cucrem TMHENHBIX YpaBHEHUM

18

Pemrenne cucreM ITMHENHBIX YPaBHEHUN

19

Martpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUII 2X2, €T0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

20

Onpenenurenb MaTpUIBI 2X2, €10
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCJICHHE €0 3HAUCHHS

21

[IpumeneHue onpeaenuTens Il pelieHus
CHUCTEMBbI IMHEHHBIX YPAaBHEHUI




22

Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEUHBIX YPAaBHEHUI

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponbras padota: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUM"

25

OyHKIUSA, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3anmuo obpatabie pynkimn. Kommosumms
byHKIMI

26

I'padux pyHKIMU. DeMEHTapHbIE
npeoOpa3oBaHus TpapuKOB QyHKIHIHA

27

OOmacTpb onpeaeneHnss 1 MHOXXECTBO
3HayeHud pynkuuu. Hynmu ¢pynkuumu.
[TpomexyTKH 3HAK IMOCTOSTHCTBA

28

UéETHbie 1 HEUETHBIC PYHKITUH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonbliee n HauMeHblIee 3HAYCHHUE
(GYHKIMU Ha IPOMEKYTKE

30

Jlunelinas, KBaJpaTu4yHas U IPOOHO-
TUHEWHas QYHKIUU

31

DJIEeMEHTapHOE UCCIEOBAHUE U
NOCTpOEHHE TPadUKOB ITUX QYHKIUN

32

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITIOKA3aTCIICM. bunom




Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeeM. buaom

34 Hprorona
CrenenHast GyHKIHS C HATypalIbHBIM U

35 eNeIM nokasareneM. E€ cBoiicTBa u
rpaduk

36 KonrponsHas padora: "CreneHnas
¢dbyukuus. E€ cBolicTBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaTbHON
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
coJiepKalluX CTENEHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKallluX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BRIPAKCHHH,
coJiepKalluX CTENEHU U KOPHU
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

42 METO/BbI PEILIECHNS UPPALMOHAIBHBIX
YpaBHEHUI
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

43 METO/bl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Hppannonanbaeie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUITbHBIE TIEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUHT

46 UPpalMOHATLHBIX YpaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
UppalMOHANIBHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
UPpaIMOHATILHBIX YPaBHEHUN
CgoiicTBa 1 rpadvK KOPHSI N-0¥ CTETICHU

49 KaK (YHKITUH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MTOKa3aTelieM
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMM 0OpaTHOM CTEIEeHHU C
HaTypaJlbHBIM MOKa3aTeIeM
KonrtponsHast padora: "CBoiicTBa u rpadux

51 KOpHsI n-0H creneHu. MppanuoHaabHbIe
ypaBHEHUA"

57 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIbLHBIM MTOKA3aTENeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTENeM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanue rpaduka QyHKIUN 115
pelIeHHs ypaBHEHHI

57 Hcnons3oBanue rpaduka QyHKIUN 115

pelLIeHHs ypaBHEHUI




ITokazarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHeHUsI. OCHOBHBIE

59 METO/BbI PEILIECHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbras padota: "[lokazarenpHas |
¢byukuus. [lokazarensHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm uncna. CBoiicTBa morapupma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecaTuuHble U HATypaIbHbIE JOTapUpMbI 1

66 JlecsaTuHbIC M HaTYpaJIbHBIC JTOTAPU(MBI 1

67 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX 1
Jorapupmbl

68 [IpeobOpazoBanHme BRIpAXKEHUN, COACPKAIIIX |
sorapudmpl

69 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1
sorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U )
rpadux

71 Jlorapudmudaeckas pyHkmus, e€ CBOMCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKINM 115 )

peLIeHUs ypaBHEHU I




Hcnonb3oBanue rpaduka QyHKIUM 115

73 pelIECHHS ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PENICHUS JoTrapu(PMIUIECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI PEIICHHS JIOTAPUPMUIECKUX
YpaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
Jorapu(MUUECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUU
norapuMUYECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmuueckas
¢dbyuknus. Jlorapudpmudeckue ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHUCJIOBOI'O apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHUHYC, apKKOCHHYC U apKTAHT'€HC
YHUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpy*HOCTb,

84 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX

(YHKIMH 4UCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ONpPEACICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIIUH YKMCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

9 [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPa)KCHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

97 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1

98 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

99 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1
Kontponbnas pabora:

101 "TpUroHOMETPUYECKNE BEIPAKEHHS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS 1

nocienoBaTelsHoCcTeER. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIC U OI'paHUYCHHBIC

103 nocJeioBaTeabHOCTH. VicTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTprueckas nporpeccus

106 beckoneuHo yObIBaromiasi reoMeTpruiecKast
nporpeccus

107 Cymma OeckOHEYHO yOBIBAIOIICH
reOMEeTPUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX POLEHTOB

110 Hcnonbs3oBanue nporpeccuu sl peleHus
pealIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 Konrponsnas padora:
"[locrenoBaTeIbHOCTH U IPOTPECCUU "

112 HenpepsiBHbIC DYHKITMN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACHMITOTHI I'paUKOB
byHKIMI

114 CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBAJIOB ISl pELICHUs

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB JIs1 pCIICHUSA

117
HEPaBEHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

119 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1715 peneHus 3aaa4

120 IIpuMeHeHnEe CBONCTB HENPEPBIBHBIX
GbyHKIUH 1715 peneHus 3aaa4

121 [lepBast u BTOpas NpoU3BOIHBIC PYHKIIUU

122 Onpenenenne, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

123 Onpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOAHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIH

126 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIHUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (HYHKITHI

128 IIpon3BoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (DyHKIIMNA

129 [Ipou3BoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (DyHKIIMNA

130 [Ipou3BoaHast CyMMBbI, IPOU3BENCHMUS,
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

131 Konrponsnas padora: "[IpousBoanas”

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATHU3AIIH 1
3HaHui: "OyHkun"
134 HroroBast koHTpOIBHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

[IprMmeHeHue nporu3BOJHON K
HCCreI0BaHNI0 (DYHKITUI Ha
MOHOTOHHOCTH U C-)KCTpeMYMBI

[IpuMmeHeHne nporu3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHrne nporu3BOIHON K
HcCie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

Haxoxneaue HaubonpLUero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIMH Ha OTpE3Ke

Haxoxneaue HaubopLero u




HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
GyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenue HanOoOIbIIETrO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOoIbIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

12

Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJAECHUS HAaWIY4IlEero PEIICHUS B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeHeHnue mporu3BOIHOMN 11t
HaXO0XKICHUA HaHnquero pemeHmI B
HpI/IKJIa,Z[HBIX 3aga4dyax

15

[IprMmeHeHre nporu3BOIHOMN IJIst
OTIpEJIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpuKom

16

[IprMmeHeHre nporu3BOIHOM ISt
OTIpEJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIIOH UK
rpagukoM




17 Komnosunus ¢pyHkumit

18 Kommnosumus hyskmmii

19 Komnosunus ¢pyHkumit

20 I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerpuueckne 06pa3bl ypaBHEHH HA
KOOPAMHATHOW INIOCKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
(YHKITUH C TOMOIIBIO TPOU3BOTHOMN"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (HYHKIIHA.
[IpaBuna Hax0XA€HUS IEPBOOOPAZHBIX

)5 [TepBo0oOpasHbIie dNeMEHTAPHBIX (QYHKITUH.
[TpaBuiia HaX0XACHUS TEPBOOOPAZHBIX

%6 Hurerpan. ['eomeTpuyeckuii cMbICI
WHTETpaa

7 Brruncnenue onpenenéHHOro nHTErpaia
no popmyie HetoTona-Jleitonua

73 Brruucnenue onpenenéHHOro HHTerpaia
o popmyne HeroTona-JleiioHuIa

29 [IpumeHeHne nHTErpana st HaXOXKACHUS
IUIOINAACH TUIOCKUX (UTYp

30 [IpumeHeHue nHTErpana Juist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenuii qudhepeHInaTbHBIX

YpaBHEHUU




[Tpumeps! pemenuii tuddepeHnanTbHbIX

32 .
ypaBHEHUI
MareMaTHuecKoe MOJICIIUPOBAHUE

33 peaIbHBIX MPOILIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHrerpan"

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U IrpaduKu

37 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U Tpaduku

18 Tpuronomerpuyeckue QyHKIHH, UX
CBOMCTBa U Tpaduku

39 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U IrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKOMN OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH € TIOMOLIBIO




TPUTOHOMETPHUUECKON OKPY’KHOCTH

Pemenne TpuroHomMeTpruuecKux

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Peuienne TpuroHOMETpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
KontponpHas padora: "I'paduku

48 TPUTOHOMETPUIECCKUX (PYHKIIAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCHICHUA
MOKAa3aTCIIbHbIX HCPABCHCTB

50 OCHOBHBIE MCTObI pCIICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METO/IbI PELICHUS
norapu(pMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE MCTOJbI pCHICHUA
norapu(pMHUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/IbI PELLICHUS

norapu(pMHUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
2 I'padmueckue MeTo bl peLIeHUs
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
[IOKa3aTEJIbHBIX YPABHEHUM
64 I'padmueckue MEeTOIBI peLICHUS
NOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl pelIeHUs
JOrapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue METOIBI peLICHUS
Jorapu(pMHUECKUX HEPABEHCTB
67 I'padmueckue MeTobl pelIeHUs
J0rapu(pMHUECKUX HEPABEHCTB
I'papuueckue MeTobl pelIeHUs
68 MOKa3aTENbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemeHus
69 MOKa3aTENbHBIX U JIOTApUPMUUECKUX

ypaBHEHU U




70

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
HEPABCHCTB

72

KontponpHas padota: "MppannoHanbHeie,
noKa3zareJbHbIe U JJorapudmMudeckue
HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue orneparuu ¢
KOMIIJICKCHBIMH YU CJIIaMHU

77

N3o0paxeHne KOMITJIEKCHBIX YHCeTT Ha
KOOPAMHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUJIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHCCII JJIA




penieHus GU3NIECKUX U T€OMETPUIESCKIX
3a71a4

KonTtponsHas padora: "KomruiekcHble

82 |
yucia

83 Harypanbhbie u 1enbie yncia

84 Harypasbnble u 1iensle yucia

85 [Ipumenenue Npu3HaKoOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJbIX YUCEell

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJ u HOK

28 [Ipumenenue Npu3HaKoOB AETUMOCTH
nensix yncen: HOJl u HOK

29 [IpuMeHeHne npru3HaKOB JEIUMOCTH
LEJBIX YUCeJI: OCTaTKH 10 MOIYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpumeHneHnue NpuU3HaAKOB AETUMOCTH

91 LEJbIX YhCcell: anroput™M EBkinuaa ais
pelIeHus 3a/1a4 B LIEJIbIX Ynciaax

9 KontponbHas padota: "Teopwus membrx
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTb YPAaBHEHUU.

PaBHOCHIBHBIC CHCTEMEBI U CHCTEMBI-




CIICACTBUA

95 OcHOBHBIE METO/BI PEIIEHUS CUCTEM H
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUN

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 COBOKYITHOCTEH MppaliOHaIbHbIX
ypaBHEHUU

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcHOBHEBIE MCTObI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHU U

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudecKux
ypaBHEHUU

[IpuMeHeHne cucTeM K PELICHUI0
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 U3

101 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UHTEPIIPETaLUs OTyUYEeHHBIX
pe3ynbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

102 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs OTyUYEeHHBIX
pe3ynbTaToB




[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UTHTEPIPETALUs OTyYEeHHBIX
pe3ynbTaToB
KonTtponpHas padora: "Cucremsl

104 palMOHATIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapuGMUUECcCKux
ypaBHeHUI"

105 PaunonanbHbIe ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 UppanmonaibHbie ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 HppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 JlorapugpmMuuecKue CUCTEMBI C
napaMeTpamu

114 Tpuronomerpuyeckue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTpuyeckrue HEpPaBEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoenue u uccinenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyalui C IIOMOUIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IIOMOIIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtponbHast pabora: "3amauu ¢
napaMmerpamu’

121

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 060061ICHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpEHmE, 0600IIECHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpEHmE, 0600IIECHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencTpa"

125

[ToBTOpeHnue, 06001ICHNE,
cucreMarusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEHme, 0600IIECHNE,




cucreMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, o6odIIEeHNE,

127 cucremarusanus 3Hanuil: "[IponsBonHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, o6odIIEeHNE,
128 cucremaTtusanus 3Hanuii: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, o6obIIEeHNE,
129 cucremaTtusanus 3Hanuil: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpenue, 06001ICHNE,
130 cucremarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHuil: "OyHkuun"
132 [ToBTOpeHue, o6odIIEeHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"
134 Hrorosast KOHTpoJbHASA paboTa 1 1
135 Hroroas koHTpoOabHAs paboTa 1 1
136 [ToBTOpenue, 06001ICHNE, |
cucTeMaTu3aIus 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






