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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa M Hayaja MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero oopa3zoBaHUs,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0yYaroMIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyJIUpYET CBOH
JOCTUKEHHS B MaTeMaTu4eckoi opme.

VYyebHblii Kypc anreOpbl M Hadall MAaTEMATHUYECKOTO aHAIM3a 3aKja/IbIBAcT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOIb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIIMK U pacCykKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHaJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIO
aHalM3a» 00ydYaroliuecs MOJYy4ar0oT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 33jad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMATUYECKUX MOJENEH peaibHBIX CUTYallHi,
UHTEpHpETAllU  TOJIYyYEHHBIX  pEUIEHUH, 3HAKOMATCS C  MpUMepaMu
MaTEMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJEC, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMHpPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHOU
NEeATEIbHOCTH, TpeOyroled NpOJOJDKUTEIPHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJY4YCHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIM3a JISKUT JAeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOrOo Kypca «Anredpa M Hayala MaTeMaTUYECKOIo
aHaJln3a» BbIAEICHBI CICAYIOUINE COAEpKAaTeIbHO-METOANUECKUe TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YeCcKoro aHamusa», «MHoxecTBa M JiIoTHMKa». Bce OCHOBHbIE



COJICPKATEITHHO-METOIMYCCKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOydyeHUsT Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
Jpyr Apyra W MOCTENEHHO HACHIASCh HOBBIMUA TEeMaMU U pasjenamu. [laHHBIHI
y4eOHBId KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeauHSET B cebe
COJIep’)KaHNE HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHSI, MAaTEeMaTHYECKUN aHajIu3, TEOPHs MHOXKECTB, MaTeMaTHYeCKast
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTUYSCKUM aliapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYECKyI0 MOJENb pPealbHOU
CUTYyalluu, MPUMEHATh 3HAHUS, TOJyUYCHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, s
PEIICHHS] CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepkarenpHO-MeTOIMYeCKast JUHUS «Yuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB UCIOJIL30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3amucu 4YmclIa, YMEHHE JeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCJIOBHIC BBIp@XEHHS, PabOTaTh C MaTeMaTHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM H3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My chenuduueckue 3anadydl W OIepaluu: JIeJCHHE HaIemo,
OTIEpUPOBAaHUE OCTaTKaMHW HAa MHOXKECTBE IIENIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHATIBHBIX M MPPAMOHATBHBIX YHCEN, apU(PMETHUCCKIE ONEPAIUH, & TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIUPEHUIO Kpyra HCIOJIBb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS U1l PEIICHUs Pa3luYHbIX 3a7ad
dopMupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH PEaTbHOTO MHpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpammbpl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 33aad. B
pe3yibprare OOydYaroliuecss OBIAIEBAIOT PA3JIUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBLHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPHUYECKUX ypPaBHEHHU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKIMK C TIOMOIINBIO TPOU3BOJHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a]]a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHasi copepkarenbHasi IMHUSL BKIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeleHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUS OOYy4aromuxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuil, pabOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Airedpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBI I PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToqM4ecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepernaeTaeTcs ¢ IPYIrMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIBHOCTh U3YUEeHHs MaTepuaia. M3yueHne cTerneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU IS pEeIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHME
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIYYCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIYy BEIMYMHAMHU B
pa3uyHON (opMme: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M NMPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYyYarOIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpauKy CIOXHBIX (PYHKIMHA, ONPENENiaTh HMX HAWOOJIbIINE W HAWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH ITOCTPOEHUSI MaTeMaTH4ECKUX MOJENEH peajbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4Ilee pEUIeHWE B MPUKIAJHBIX, B TOM YHCIIE
COIIMAJIbHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MaTe€MaTU4YeCKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMaibHO-JIOIMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH pacloO3HABaTh IPOSIBICHUSA
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONIUXCSI pPe3ybTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHUKH Kak
HAyKH, 1 00 UX aBTOpPaX.

ConepxxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBA U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTHko-
MHOKECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TNPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe wenoe. [losTomy BaxkHO naTh
BO3MOXHOCTh OOYy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACICHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJICHHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAJIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENeHd C IOMOIIBI0 ammnapara airedopel u
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMM TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuleHusl MpUKIaAHbIX 3anad. [lpu
peUIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJII0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUYeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «Anredbpa M Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Aapodu. [lpumenenue npoOel W NPOLIEHTOB st
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACEl 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudpmernueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEUCTBUTEILHOTO YHUCHa U ero cBoicTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TPABHUIIA
OKpYTJICHHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbIM nokazareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHOM CTENEHU U €TI0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTECIJICM.

Jlorapudm uymcma. CpoiictBa jorapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M APKTAaHI'E€HC YUCIJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxzaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOwWIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeIbIMA
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
VPpaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PELICHHUS IMOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapu(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS I pPEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33a7a4 C OMOILUBIO
CUCTEMBl JIMHEHMHBIX ypaBHeHUW. lccienoBaHue MIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyalMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAaPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3aumHO o00paTHbIe (QYHKIIHH.
Komnosunus ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GYyHKIUH.

OOnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUU. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanboubliiee 1 HauMeHblee 3HauyeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM U IEJIBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKUIUM OOpaTHOMU
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA W Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN A5 peIICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHMs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON UHIYKLIHH. MoOHOTOHHBIE U OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaym3a OECKOHEUYHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyia CII0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPEecCHH IS PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOIO XapakKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENpPEpBHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HEIPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
(bu3znyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbix  ¢yHkuuil.  [IpousBomnas ~ cyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOX€eCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONIMCAaHMs PEANBHBIX NPOLECCOB M SABJICHUW, IPU PELICHWM 3a7ad W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OOBEKTA, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YDABHECHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOoybmmik oOumi nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKast (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommozunum GyHkIUA. ['eoMeTpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKH.

['padrueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Wcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HMCCIEIOBAHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE BO3HUKAIOT MPH PEIICHUU 3a]ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyaja MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokneHume  HamOONbIIET0O M HAMMEHbBIIEr0  3HAYCHUU
HENpephIBHON (QYHKIIMHN Ha OTPE3KeE.

[IppumMeHeHne NpPOM3BOMHOM JUISi HAXOXKICHHUS HAWIy4ylIero peleHus B
NPUKIAIHBIX 3a/a4dax, [JIsl OINpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpai. ['eomeTpuueckui CMBICJI VHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gpopmyne Herotona-JIeioununa.

[IpumeHeHre uwHTErpana i HAXOXKIEHUs IUIOWAAeH MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemenuii nuddepeHINaNbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  Wi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSMHU 1 Ha3HAUCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIKEHHUH B JAPYTrUX HayKax, TEXHOJOTHusX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OYyAYyLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUN, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOTIIO0Us, HHTEpec K
paznuuHbiM  chepam  Mpo(decCHOHATBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U pean30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHMIO W
caM000pa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, ITOHHUMAHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIIBHOUN
Cpenbl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHECHHE MaTEeMaTHM4YEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXalUIEel Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeloBEeYeCKOW esATEeNbHOCTU, JTaroB €&
pa3sBUTUS W 3HAYMMOCTH [UJI PAa3BUTHS UMBWINA3ALHNH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MaT€MaTUYE€CKOW KYJIbTYPOM KAK CPEACTBOM IIO3HAHHUS MHDA,
FOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIEIOBATEIBCKYIO JIESITEIbHOCTh
WMHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATUHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIUPOBATH
OIpezie/ICHUs MOHATUM, YCTAHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIpUHUMATh,  (OPMYyJIUMPOBATb U  MPEoOpa3oOBBIBATH  CYXKICHUS:
yTBEpUTENIbHbIC U OTPUIIATENbHbIEC, €UHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(IpsiMbIE€ U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpPMYyTUpOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKkKe BbBIABUTATD
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha
BONPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpMAILHIO, MPEACTABIATh €€ B PAa3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEC YHHBeEpPCAJbHbIE Y4eOHbIE 1eiCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3a7aud,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3yJbTarT;

B X0JIe OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI O CYIIIECTBY OOCYXKIaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HAaIlleJIEHHbIE Ha IIOMCK
pElIeHUs, COINOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJIbTATHl PELICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOCKTa, CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBeEpcAJbHbIE Y4eOHbIe NeiCcTBUSA



Camoopranusanus:

COCTaBJIATh IJIAH, aJITOPUTM PELICHUS 33/Ja4H, BHIOMPATh CIOCO0 PELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJa/JeTh  HABBIKAMU  [IO3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yJbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pEeHIeHUH Y4YEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUIbl paboOT, OOrOBapuUBaThCS, OOCYXAAThb NPOLECC U pe3yslbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMaHJIbl, OLIEHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJjacce oOy4aroIIMICSd TOJYYUT CIICAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMHU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCJIO, MHOXECTBa
PalMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JPoOW ¥ TIPOILEHTHI [JIS PEIICHUS MNPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOZHO ONEpPUPOBATh MOHITHEM: CTENEHb C ILEJbIM IOKa3aTeleM,
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIIBHBIX YUCEN IJIS1 PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJHO OINEpPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeIIEeM;

CBOOOZHO OIEPUPOBATh TMOHATUSAMU: JorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHSITUSIMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCJIOBOIO apTyMEHTA;

ONEpPUPOBATH NMOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JAPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUS
HEPAaBEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHO,
MHOTOYJIEH ¢ IedbMH KO3(h(dUIMEHTaMH, KOPHH MHOTO4YJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpPUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENb MATpUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSATh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHWH,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJsi MPeoOpa3oBaHUA
BBIPAKEHU;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MNOHATUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OIEPUPOBATH MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayd, MCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, CIOCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (DyHKUMNA, TpapuK QYyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUuKoB PyHKINH;

CBOOOZHO ONEpPUPOBATh NOHITUSAMM: OOJIACTH OINPEAEIEHUS U MHOMXKECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHWe (yHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO ONEpPUPOBATh NOHIATUAMMU: CTEIIEHHAs (YHKLUS C HATYpaJIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh NOHATHUSMM: JIMHEHHAs, KBaJpaTW4yHas M JPOOHO-TMHEWHas
(YHKIMH, BBIIOJHATH JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pelIeHus
YPaBHECHUM;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpeziesIieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU peUIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Havaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apuUPMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUYECKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIIOHEHLUAJIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JI PELICHUs PEaJIbHbIX 3a/1ad MPUKIIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMH: TOCIEI0BATEIBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIE0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OIEpUPOBATh TMOHSITHUSMHU: HEIMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMH, aCUMIOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpUPOBATh MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJTHO OINEpUPOBaTh TMOHITUSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUY, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIIMU
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MNPOU3BOJHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  Haj
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl OMUCAaHUs PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aJ1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4yaroIIMiiCSd TOJYYUT CIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOrO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX W LEJBIX YUCEJ, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUPOBaTh TMOHSATHEM OCTaTka 10 MOJYJIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JTUYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YWCia B aireOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETUICCKUE ONEpaIllui ¢ HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEPUPOBATh MOHATUSAMH: HpPpALMOHAIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO ONEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI I PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBI-CIIEIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHBIE, UppALMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jJorapuMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS M  HEPABEHCTBA,
COZEpIKAIINE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI U1 PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMu;

MOJICJIMPOBaTh peajbHbIE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJBb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK GYHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  ONepUpoBaTh MOHATUSAMU: TpadUKM  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIM3Aa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeJIeHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUAMU: TEepBOOOpa3Hasi, OMNPEIACIEHHBIH
UHTETpall, HaXOAWUTh NEpBOOOpa3HbIE 3IEMEHTAPHBIX (QPYHKIMA U BBIYUCIATH
uHTerpai no gpopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIbIO HHTETPaa;

UMETh MpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJACIUPOBAHMM Ha TMpUMEpe
cocTapiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MPUKJIaJHbIE 337a4d, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(pPOBHIE)
n/n NMPOrpamMMbl Bcero Konrpoarrbie o0pa3oBaTe/IbHbIE peCypChl
padoThI
MHO0K€eCTBO AENCTBUTEIBHBIX YHCEL.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 )
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 )
LIEJIBIM T0Ka3aTeNIeM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 |
HppanuoHaibHbie ypaBHEHUS
4 [TokazarenpHas Gpynkmwus. [lokazarenpHbIe 10 )
YpaBHEHUSA
5 Jlorapugmuueckas QyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 TpUroHomMeTpr4eCcKue BbIPaKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenIbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 5 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3/iesioB U TeM daekTpoHHbIe (UU(pPOBbHIE)
n/n NPOrpaMmbl Bcero Kourpoasusre o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 )
MIPOU3BOTHOM
2 [TepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKITHIA. 14 )
TpuronomeTpuyecKkrue HEPaBeHCTBA
4 HppanuonansHble, OKa3aTEIbHbBIE U 24 1
norapuMuUecKre HEPaBeHCTBA
5 KommiekcHble uncna 10 1
6 Harypanbnble u 1iensle yucia 10 1
CucreMbl pallioHaIbHBIX, UPPALMOHATIBHBIX
7 MOKa3aTeNbHBIX U JOrapu(pMUIEcKux 12 1
ypaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINA 16 )
3HAHUHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

MHOkeCTBO, OIlepaluy HaJ MHOKECTBAMH U UX CBOWCTBA 1
Hwnarpammsl Ditnepa-Benna 1
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O annapara Jjsl peleHus 3aaa4 1
4 Pannonanbublie yncna. OObIKHOBEHHBIE U AECITUYHBIE APOOU, TPOLEHTHI, OECKOHEUHbIE |
MepUOIUYECKHE Tpodu
5 Parmonanbhble yncna. OOBIKHOBEHHBIE U IECATHYHBIC IPOOH, IPOIICHTHI, OECKOHEUHBIE |
epUOANYECKUE APOoOH
6 [Tpumenenue apoOeit 1 MPOIEHTOB JUIS PEIICHHS TPUKIIAIHBIX 33714 1
7 [Ipumenenue qpoOei U MPOLIEHTOB ISl PEeIICHUS MPUKIIATHBIX 3a/1a4 1
8 JenicTBuTenbHble ynciia. PaninoHanbHble U HpPalMOHAIBHbBIC YHUCIIA 1
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTEILHBIMU YHCIIAMH 1
10 Moaynb AEHCTBUTENBHOIO YKCIIA U €70 CBOMCTBA 1
1 [TpuOmkEHHbBIE BHIYMCIIEHUS, TIPABUJIAa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yabTaTa |
BBIYMCIICHUN
12 OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB 1
13 OCHOBHBIE METOJIBI PEIICHHUSI IIEJIBIX U IPOOHO-PAIIMOHATIFHBIX YPaBHEHUH U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAMOHANBHBIX YPABHEHUH U HEPABEHCTB 1
15 MHorowieHsl OT OJHON IepeMeHHOM. JlesleHre MHOTrouJIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema 1
bezy
16 MHorouseHsl ¢ 1easiMu ko3¢ dunmrerramu. Teopema Buera 1
17 Pewienue cucreM JIMHEWHBIX YPaBHEHUN 1




18 Pewienne cucreM JIMHEWHBIX YPaBHEHUN 1

19 Marpuiia cucteMsbl TUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTpUIbl 2X2, ero TeOMETPUIECKHI |
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €I0 3HAYCHUS

20 Onpenenurtesib MATPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICIT U CBOMCTBA; BHIYUCICHHUE €TI0 |
3HAYEHUS

21 [IpuMeHeHue onpenenuTens A peLIeHUs] CUCTEMbI JINHEWHBIX YPaBHEHUU 1

22 Pemenue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHHI 1

23 Pewrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI IMHEHHBIX YPABHEHUN 1

24 KoHnTtponbnas padota: "PanrionansHbie ypaBHEHHS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX |
ypaBHeHUH"

25 OyHK1U, criocoObl 3amanus GyHkiuy. Bzaumuo ooparasie Gyakmuu. Kommnosunus GyHKIui 1

26 I'padux dpynkunu. DnemeHTapHble Mpeodpa3zoBanus rpa@uKoB (HyHKIIHHA 1

7 OO6nacth onpesiesieHnst 1 MHOXKeCTBO 3HaueHui Gpynkiuu. Hynu dynakmuu. [IpomexyTku 3HaK |
MOCTOSTHCTBA

73 Yérnpie 1 HeuéTHBIe pyHKuMU. [lepuoanueckue GpyHkimu. IIpoMexxyTku MOHOTOHHOCTH 1
byHKIIUN

29 MakcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee u HaMeHblliee 3HadeHne PyHKINUN Ha |
IIPOMEXKYTKE

30 Jluneitnasi, kBagpaTHU4Has U APOOHO-TMHEIHAS PYHKIINH 1

31 DeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPaUKOB 3TUX (DYHKITHIA 1

32 DJIeMEHTapHOE MCCIICIOBAHNUE U TTOCTPOCHUE TPaPUKOB ATUX (PYHKITUN 1

33 Crenens c 1enbM nokaszareneM. buanom HproToHa 1

34 CreneHn ¢ LIeIBIM ITOKa3aTeneM. buaom HreroTona 1

35 CrenenHas GyHKINS C HATypaJbHBIM M LIEJBIM MoKazatesneM. E€ cBoiicTBa u rpadux 1

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmerndeckuii KOpeHb HaTYpaJIbHON CTETIEHH U €ro CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA 1




39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA, COACPIKAINX CTEIIEHH U KOPHU 1
40 [IpeoOpa3zoBanHms YUCITOBBIX BHIPAXKCHHUH, COEPIKAIINUX CTENIEHN U KOPHHU 1
41 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHA, COACPIKALINX CTEIIEHH U KOPHU 1
42 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX YPABHEHUM 1
43 Uppannonanbubie ypaBHEeHUA. OCHOBHBIE METO/IbI PEIICHUSI MPPALMOHAIbHBIX YPABHEHHI 1
44 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE EPEXO/IBI B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUH 1
46 PaBHOCWIIbHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
47 PaBHOCHIIBHBIE EPEXO/IBI B PEIIEHUH UPPALMOHAIBHBIX YPaBHEHUH 1
48 PaBHOCWIIbHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
49 CgoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHU Kak (yHKIIUA OOpAaTHOW CTENEHU C HATypaIbHbIM |
nokasaresaeM
50 CgoiicTBa u rpaduk KOpHS N-0if CTENEeHN KaK (yHKIIMKA 0OpaTHON CTENEHH C HATypaJIbHBIM |
nokasaresaeM
51 KonTtponbHas padora: "CBoiicTBa u rpaduk KOpHS n-oi creneHu. MppannoHanbHble ypaBHEHUS" 1
52 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIEM U €€ CBOMCTBA 1
53 Crenens ¢ pallMOHATIBHBIM MOKa3aTeIeM U e€ CBOMCTBa 1
54 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1
55 [Noka3zatenpHast QpyHKIM, €€ CBOMCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka GyHKITUN 1)1 pEIICHUST ypaBHEHHUI 1
57 Hcnonp3oBanue rpaduka GyHKIMM 11 pELICHUs] YPaBHEHU N 1
58 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEMICHUS MOKA3aTEIbHBIX YPABHEHUM 1
59 [TokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELIEHMS I0KA3aTEIbHBIX YPaBHEHUN 1
60 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEMICHUS MOKA3aTEIbHBIX YPABHEHUM 1
61 Kontponbnas padora: "[lokazarensHas Gynkuus. [lokazaTensHble ypaBHeHUS" 1
62 Jlorapudm uyncna. CoiicTBa jJorapudpma 1




63 Jlorapudm uyncna. CoiicTBa jJorapudpma 1
64 Jlorapudm uucna. CoiicTsa jorapudma 1
65 JlecATUUHBIE U HATYypaAJIbHBIE JTOTapH(PMbI 1
66 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1
67 [IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTAPUPMBbI 1
68 [IpeoOpazoBanue BhIpaXEHUH, COACPKAIUX JTOTapUPMBI 1
69 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTaPHUPMBbI 1
70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas ¢hyHkms, €€ cBOKWCTBa U rpaduk 1
72 Hcnonp3oBanue rpaduka GyHKIMU 11 PELICHUs] YpaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKITUN A1 pEIICHUST yPaBHEHU I 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIIEHUS JIorapu(PMUUIECKUX YpaBHEHHH 1
75 Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIC METOIbI PEIICHUS JTOrapru(MUUECKIX YpaBHEHU 1
76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIIEHUS JToTapu(PMUUIECKUX YpaBHEHHH 1
77 PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUH JIOTApU(PMUYECKUX YPAaBHCHUI 1
78 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUUECKUX YpaBHEHHH 1
79 Kontponbnas padora: "Jlorapupmudeckas ¢pynkuus. Jlorapupmudeckue ypapaenus" 1
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC YHUCIIOBOTO apryMeHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI'€HC YHCIOBOI0 apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTAaHTE€HC YHUCIOBOIO apryMEHTa 1
83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOI0 apryMeHTa 1
%4 Tpuronomerpudeckas OKpyKHOCTb, OIIPE/IEICHIE TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO |
apryMeHTa
85 Tpuronomerpudeckas OKpyKHOCTb, OIIPEIeNICHIE TPUTOHOMETPUYECKUX (PYHKIUH YHCIOBOTO 1
aprymeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1




87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKECHUM 1
92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
93 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
94 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
101 KoHnTtposbHas padota: "TpuUroHOMeTpHUYECKHE BEIPAKEHUSI 1 TPUTOHOMETPUUIECKUE YpaBHEHUS" 1
102 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aIaHu IOCIEA0BATENLHOCTEH. MeTo o MaTEMAaTHYECKOMH 1
WUHIYKIHH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TOCIIE0BATENLHOCTH. MIcTOpHs aHanu3a 6€CKOHEUHO MaJIbIX 1
104 Apudmerrdeckast mporpeccus 1
105 ['eometpuueckas nporpeccust 1
106 beckoneuHno yObIBaroIIasi TeOMETPUIECKas TPOTPECCHUS 1
107 Cymma 6eckOHEYHO yOBbIBAIOIIECH reOMEeTPUYECKON TPOrPeccCuu 1
108 JIMHEHBIN U SKCIOHEHIMANbHBINA pocT. Yucio e. @opmysia CI0KHBIX MPOLIEHTOB 1
109 JInHENHBIN U KCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLEHTOB 1
110 Hcnonp3oBaHre Tporpeccuu i pelIeH s peaibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa 1
111 KonTtponsHas padora: "[locnenoBareabHOCTH U Iporpeccuu’” 1




112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA 1
113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB G YHKITHMA 1
114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HAa OTPE3Ke 1
115 CoiicTBa (h)yHKIMI HEPEPHIBHBIX Ha OTPE3Ke 1
116 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
117 Meroza UHTEPBAJIOB VISl PELICHUSI HEPABEHCTB 1
118 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [IpumeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIMN TSl peIIeHHs 3a/1a4 1
120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH JIJIS1 pEeIIeHUs 3a1a4 1
121 [lepBas u BTOpas npon3BoaAHbIEC HYHKINUN 1
122 Onpenenenre, reOMETPUUECKU CMBICI POU3BOHOM 1
123 Onpenenenue, GU3NIECKUN CMBICT ITPOU3BOTHON 1
124 YpaBHeHHE KacaTeNbHOU K TpaduKy QyHKITUN 1
125 VYpaBHeHUEe KacaTeNbHON K TpaduKy (yHKIIHH 1
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMNA 1
128 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMU ()yHKIUN 1
129 [Tpon3BoHAS CyMMBI, TPOU3BEICHHMS], YACTHOTO M KOMITO3UIIMH (PYHKITUI 1
130 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMH (DyHKIIUN 1
131 Kontponbnas padota: "[IponsBognas” 1
132 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHu: "OyHKIun" 1
134 Hrorosast KoHTpOJIbHASA paboTa 1
135 HroroBast kKoHTpoIbHAs paboTa 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alusl 3SHAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero
1 [IpuMeHneHne MPON3BOTHON K UCCIICNOBaHNIO (DYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
2 [IpuMeHneHne MPON3BOTHON K UCCIIENOBaHNIO (DYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
3 [TpumeneHne Mpon3BOIHON K MCCIIEAOBAHHIO (PYHKITMI HA MOHOTOHHOCTD U 3KCTPEMYMBI 1
4 [IpumeneHne MPON3BOTHON K UCCIICIOBaHHIO (DYHKIIM HA MOHOTOHHOCTD U SKCTPEMYMBI 1
5 [TpumeneHne Mpon3BOIHON K UCCIIEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI 1
6 [IpuMeHeHne MPON3BOTHON K UCCIICNOBaHMIO (DYHKIIM HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
7 Haxoxxnenre HanOobIIero 1 HAMMEHbBILET0 3HAUYCHHSI HENPEPHIBHON (DYHKIIMU Ha OTPE3KE 1
8 Haxoxxnenrne HanOoIbIIer0 ¥ HAMMEHBIIIETO 3HAUYCHUS HETPEPHIBHOW (PYHKITUU HA OTPE3KE 1
9 Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE 1
10 Haxoxxnenrne HanOoIbIIer0 ¥ HAMMEHBIIIETO 3HAUYCHUS HETPEPHIBHOW (PYHKITUU HA OTPE3KE 1
11 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE 1
12 Haxoxxnenne HanOoIbIIeT0 ¥ HAMMEHBIIIETO 3HAUYCHUS HETPEPHIBHOM (PYHKITUH HA OTPE3KE 1
13 [IpuMeHeHre MpOU3BOIHOM I HAXO0XKICHUSI HAWTYYILEro PEIIeHUs] B IPUKIIAHBIX 3a/1a4ax 1
14 [IprMeHeHrne nporu3BOIHOM SISl HAXO0XKACHUS HAWTYUIIEro pelIeHHs B MPUKIAAHBIX 3aa4ax 1
15 [IpuMeHeHne npou3BOIHOM AJI ONpeAeNieHUsI CKOPOCTH M YCKOPEHUs Mpoliecca, 3aJaHHOTO |
dbopmynoit unu rpadpukom
16 [IpuMeHeHne npou3BOIHOM AJI ONPeAeNIEHUs] CKOPOCTH M YCKOPEHUs Mpoliecca, 3aJaHHOTO ]
dbopmyIoit uiu rpadpukoM
17 Kommozurus ¢hyHKImit 1
18 Kowmmnosurus ¢hyHKImit 1
19 Kommozurus ¢hyHKimit 1
20 I'eomeTpuueckue oOpa3sl ypaBHEHUI HA KOOPAMHATHOM ITIOCKOCTH 1




21 I'eomerprueckue 06pa3bl ypaBHEHHM HAa KOOPJMHATHON TIIOCKOCTH 1
22 Kontponbnas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1
24 [lepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBuia HaxoXIeHNUs TEPBOOOPA3HBIX 1
25 [TepBooOpazubie ameMeHTapHbBIX GyHKIUN. [IpaBuia HaX0XKAeHUS TEPBOOOPA3HBIX 1
26 Hurerpain. I'eomeTpuyeckuii CMbICI HHTErpaja 1
27 Brruucnenue onpenenéanoro uaTerpaia nmo popmyne Herorona-JleiiGnura 1
28 Brruucnenue onpeaenénnoro uarerpaina mno gopmyne Hetotona-Jleitbnuma 1
29 [IpumeneHne HHTETpaIa JUIsl HaXOXKACHUS TUTOMAACH MIIOCKUX (HUryp 1
30 [IpumeneHne nHTErpaia s HaX0XKJICHU 00BEMOB FT€OMETPUIYECKHIX TET 1
31 [Tpumeps! pemennii nuddepeHInaIbHbIX YpaBHEHUN 1
32 [Tpumeps! pemenuii uddepeHanbHbIX YpaBHEHHHA 1
1 MaremaTtrueckoe MOJEIUPOBAHHIE PEAIbHBIX MPOLECCOB ¢ MOMOIIbIO AU hepeHIInaTbHBIX |
ypaBHEHUU
34 Kontponbnas padota: "[lepBoobpasznas u uHTETpan” 1
35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1
37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
38 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu 1
39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH 1
41 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH 1
42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH 1
43 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MMOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH 1
44 Pemienne TpuroHOMETpUYECKMX HEPABEHCTB 1
45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1




46 PemieHnne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
43 KonTtponsnas padora: "['paduku TpuroHoMeTpudeckux GpyHKui. Tpuronomerpuieckue |
HepaBeHCTBA"
49 OcCHOBHBIE METO/IBI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METObI PELICHUS NTOKA3aTEeIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METObI PELICHUS NTOKA3aTEeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHUSI JIOTApU(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHUs Torapu(PMUUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIBI PEIICHUSI JIOTapU(PMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/BI PELLIEHUS UPPALIUIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METOBI PELICHUSI UPPAIMOHATILHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELICHUS UPPAIMOHATILHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1
61 ['padpraeckue MeTONBI peIICHUs] HPPAITMOHAIBHBIX YPAaBHCHHI 1
62 I'paduueckue MeTOIbI peLICHUs UPPALMOHATIBHBIX YPaBHEHHH 1
63 ['padpraeckue MeTOBI pelIeHnsl TOKa3aTeIbHBIX YPaBHEHUN 1
64 I'padmueckue MeToIbI pelICHHs TOKa3aTeIbHBIX HEPABEHCTB 1
65 ['padpraeckue MeTONbI peneHust JoTapu(PMUIECKUX YpaBHEHUN 1
66 I'paduueckue MeToIbl peieHHs JorapupMHUUECKUX HEPABEHCTB 1
67 ['papraeckue MeTobI pemeHust ToTapu(PMUIECKUX HEPABCHCTB 1
68 I'paduueckue MeTOIBI peIICHHS TOKA3aTeIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI 1
69 ['padpraeckue MeTOIBI pelIeHUs TOKa3aTeIbHbBIX U JOoTapu(MUUECKIX YpaBHEHUH 1
70 I'paduueckue MeTOIBI peLICHHS MTOKAa3aTEeIbHBIX U JIOTapu()PMUIECKUX HEPABEHCTB 1




71 I'paduueckue MeTOIbI peLICHHS MTOKa3aTeIbHBIX U JIOTapu()PMUIECKUX HEPABEHCTB 1
72 KoHntponbhas pabdorta: "UppanuonanbHble, TOKa3aTeabHbIE U JIoTapupMuveckue HepaBeHcTBa" 1
73 KommuiekcHble uncna. Anredpandeckas 1 TpPUTOHOMETpUYEcKast (pOpMbI 3aITUCH KOMIIEKCHOTO |
yucna
74 Kommuiekchbie uncna. Anredpandeckas 1 TpPUTOHOMETpUYEcKast (pOpMbI 3aITUCH KOMILIEKCHOTO |
yucia
75 Apudmerndeckue onepanuy ¢ KOMIUIEKCHBIMH YHCTIaMU 1
76 ApudnmeTndeckne onepanuu ¢ KOMITIEKCHBIMHA YUCIIaMU 1
77 N300pakeHre KOMIUIEKCHBIX YHCe Ha KOOPAUHATHOM MIOCKOCTH 1
78 N3006paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOMN IIIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oil cCTeneHn U3 KOMIUIEKCHOTO YKcia 1
80 ®opmyna Myaspa. KopHu n-oii cTenieHr U3 KOMILIEKCHOTO YUCiIa 1
81 [IpumMeHeHre KOMIUIEKCHBIX YUCEN JUTsl perieHus GU3MYECKUX U TEOMETPUUECKUX 3a/1au 1
82 KoHnTtponbhas pabdora: "KomriekcHbie uncna" 1
83 Harypanbhbie u 1essie yucia 1
84 Harypanbhbie u 1enbie yncia 1
85 [IpuMeHeHne PU3HAKOB JEIMMOCTH LIEIIbIX YUCEI 1
86 [IprMeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCET 1
87 [Ipumenenue npusHakoB aenumocty nenbix uynucen: HO u HOK 1
88 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK 1
89 IIpuMeHeHue IPU3HAKOB JEIMMOCTH LIEIIbIX YUCEN: OCTATKU 110 MOYJIIO 1
90 [IprMeHeHre MpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYIIIO 1
01 [IpumeHneHne NpU3HAKOB AETUMOCTH LENbIX YUCEI: aNropuT™ EBKiuaa i pemeHus 3a1ad B 1
LEJbIX YUCIIaX
92 KonTtponbnas padora: "Teopust nenbix yncen" 1
93 CucreMa 1 COBOKYITHOCTh YpaBHEHU. PaBHOCHUIIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS 1




94 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHbIX YPaBHEHUM 1
96 OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN MPPALMOHAIIBHBIX YpaBHEHUN 1
97 OCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U COBOKYITHOCTEN ITOKA3aTEIbHBIX YPABHEHUM 1
98 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHBIX YPaBHEHHI 1
99 OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U COBOKYITHOCTEH JTorapu(pMUUECKUX ypaBHEHHH 1
100 OCHOBHBIE METOJIBI PEIICHUSI CHCTEM M COBOKYITHOCTEH JIorapu(MUUECKUX ypaBHEHUH 1
101 [IpumeHeHne CUCTEM K PEIICHUI0 MaTEeMaTHUECKUX 33aa4 U 3a]1a4 U3 PAa3IMYHbIX 00JIacTel HayKu |
U peajbHON KU3HU, MHTEPIPETALUs IIOTYyYEHHBIX PE3YJIbTaTOB
102 [IpyMeHeHre CUCTEM K pElIeHHIO MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTeil HayKu |
U peajbHOU KU3HU, UHTEPIPETAIUs TOJTYyYEHHBIX PE3yJIbTaTOB
103 [IpumeHeHre HEPaBEHCTB K PEIICHUIO MaTEMAaTUYECKHX 33/1a4 U 3a7la4d U3 pa3IMyHbIX objacTei |
HAyKH U peasibHOM JKU3HU, HHTEPIIPETALIHS TOYYEHHbBIX PE3yJIbTaTOB
104 KonTponpHas padora: "Cuctemsl palliOHABHBIX, HPPAIIMOHATBHBIX MTOKA3aTEIbHBIX U ]
JorapupMHUECKUX ypaBHEHUN"
105 PanmonanbHble ypaBHEHUS € MapaMeTpamMu 1
106 PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PanmonanbHble CUCTEMBI C MapamMeTpaMu 1
108 HppanuonaibHble ypaBHEHUS, HEPABEHCTBA € ITapaMeTPaMU 1
109 NppanroHanbHble CUCTEMBI C TapaMeTpaMK 1
110 [Toka3arenbHble ypaBHEHHUsI, HEPAaBEHCTBA C lIapaMeTpaMu 1
111 IToka3aTenbHbIE CUCTEMBI C ITAPAMETPAMHU 1
112 Jlorapudmudeckue ypaBHEHHS, HEPaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpuronHomerpudyeckre ypaBHEHHUsS C TapaMeTpaMu 1
115 TpuroHomeTpruuecKkue HEPABEHCTBA ¢ ITapaMeTpaMu 1




116 TpUroHomMeTpru4eCcKue CUCTEMBI € ITapaMeTpaMu 1
117 [TocTpoeHnue u uccienoBaHue MAaTEMATUUECKUX MOJENEH pealbHbIX CUTYAIlUi ¢ TOMOIIBIO |
YpaBHEHUH € ITapaMeTpamu
1138 [TocTpoeHnue u uccienoBaHue MAaTEMATUUECKUX MOJENIEH pealbHbIX CUTYAIlUi ¢ TOMOIIBIO |
CHCTEM ypaBHEHHUH C TTapaMeTpaMu
119 [TocTpoenue u uccieq0BaHNEe MaTEMATHYECKUX MOJIEICH peallbHbIX CUTYallUi C TTOMOIIBIO 1
CUCTEM YPaBHEHHI C TTapaMeTpaMu
120 KoHntposbnas pabota: "3amgauu ¢ mapamerpamu’ 1
121 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
122 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3aIKs 3HaHui: "Y paBHEeHUS " 1
123 [ToBTOpeHme, 0000IIEHNE, cCCTeMaTH3anus 3HaHui: Y paBHeHus. CUCTEMBbI ypaBHEHUN" 1
124 [ToBTOpenue, 06001eH e, cucTeMaTH3anus 3Hanuii: "HepaBencTna" 1
125 [ToBTOpeHme, 0600IIEHNE, cCcTeMaTH3anus 3HaHuii: "HepaBencraa" 1
126 [ToBTOpenue, 06001eHNe, cucTeMaTH3anus 3Hanuii: "HepaBencTna" 1
127 [ToBTOpenwue, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e€ npumeHeHue" 1
128 [ToBTopenue, 06o0IeHNE, cucTeMaTu3anus 3HaHui: "[IponsBoanas u e€ npumenenue" 1
129 [ToBTOpenwue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "MHTerpan u ero npumenenue" 1
131 [ToBTOpeHme, 0600IIEHUE, CHCTeMaTH3alusl 3HaHu: "OyHKIun" 1
132 [ToBTropenue, 00001ICeHNE, cUCTEeMaTH3aIMs 3HaHU#: "OyHKIUN" 1
133 [ToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alusl 3HaHu: "OyHKIun" 1
134 Hrorosast kKoHTpoOJbHASA paboTa 1
135 Hrorosast kKoHTpoIbHAs paboTa 1
136 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3aIIMs 3HAHUHA 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 13




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaI13a, TeOMETPUSL.
Anre0Opa u Havasia MaTeMaTUYECKOro ananu3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.T"., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«OILI MHEMO3HMHA»

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPUSL.
Anrebpa ¥ HayaJla MaTeMaTUYeCcKoro aHanuza (B 2 Jactsx), 10 kimacc/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakimeir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«10I1 MHEMO3HHA»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
YMK 1o anredpe 10 kiacc, COOTBETCTBYIOIIUM Y4eOHOM IporpaMMme;

YMK mno anre6pe 11 kmacc, COOTBETCTBYIONUH yueOHOM MporpaMme.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






