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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOmiero oOpa3oBaHWs,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT WHCTPYMEHTAJIbHYIO 0a3y IS
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIHUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblii Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHaih3a 3aKjia/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl U MaTeMaTUYeCKOTO aHajiu3a pa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allul0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» oOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
MHTEpPIpPETAllUK  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEATEeIbHOCTH, TpeOyroued MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJTbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIUI 00yUYeHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTro
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOMYeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE
COJEPKATEIbHO-METOANYECKHE JHMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBIA KypC SIBISICTCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJep)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMaTHYESCKUM aIllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENIb pealbHON
CUTYaIliH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YYCHUU y4eOHOTO Kypca, IS
peIIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBepIIacT
¢dbopMHpoOBaHNE HABBIKOB MCMOJIB30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOpOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CeOS MCIOJIb30BAaHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIC BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OocoOble CBOICTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE OMEpalui, a TaKkKe
U3BJICUCHHE KOPHSA HATYpaJbHOM CTENEHW Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jIMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYaloOlUECs OBJAJCBAIOT PAa3IMYHBIMH METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUIECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS MPH



UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJCHHE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUU.
JlannHast copepkarenbHas JIMHUSL BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKKE BBIPAKEHHUIA,
COZIEpKaIINX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npeiaraet 3(P@GEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepkarenbHo-MeToauueckass JUHUS «DyHKIMH U Tpa@uKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJIsi pelIeHus 3a7ad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHus «Havana mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 0O0Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTb HX HauOOJNbIIME W HAUMEHbIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TpolieccoB. JlaHHasi cojaep:kaTeiabHas JMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEe pPEUIEHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTrO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATBHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA» BKIIOYACT B
ceOsi DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €Ul CTPOTOCTh OOOCHOBAaHMM U CIEOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTU4YeCKOT0 aHajli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HMCIIOJBb3YeTCs I pelieHus] MpUKIaaHbX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHATU3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble Mnepuoanydeckue Apoou. [lpumenenue npoOel W MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble  4ucha. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckre  onepalMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTUuHBIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOW MepeMEHHOW. JleneHne MHOroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UpparmoHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMs
Jorapu(pMUUECKUX YPaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAbHOM CHUTYallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@yHkus, crnocodbl 3aaHus (QyHkuu. B3anMHO o00partHble (QYyHKIUU.
Kommnosummst gyukiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus: QyHKIIMH HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKLIMS ¢ HATypaldbHBIM U LIeJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas GyHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHomeTpruyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKoOro aHajaimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas nporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpecCruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUy Uil PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpauKy (pyHKIHU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU DPELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYINHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapu(hMUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aJady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAMMEHBLIErOo  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEelIeHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpPENENEHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuia.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOIIAJeH MIocKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, 0OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMUYHbIX BUJIOB UCKYCCTBA;

S) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/IOPOBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pasnuuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUECKUX MpoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHMSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATH  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMALUIMH ¢  y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpOoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHHS M BBIBOJBI MO pPeE3yJibTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBaHUS, OLEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHUE IIPOLIECCA, & TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAINIO U3 UCTOUHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pas3uyHbIX (opmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUAMHU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
nuaiora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/a4d, BEIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedeKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPElICHHUs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpu pemeHur y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLIEHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy ob0ydyenus B 10 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a:

Yucji1a ¥ BBIYUCTICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
pPalMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUONKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHUN;



cBOOOZIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeJeM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHbBIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAIBHBIM IIOKA3aTelIeM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEepUPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl PEIICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIeHUs 3a/1ay;

cBOOOZIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuress 2 X 2 i BBIYUCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJIEJINPOBATh PEAJbHbIE CUTYallUH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPULl W OIpPEAEIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpPUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapuMuyuecKre ypaBHEHUs, HAXOAUTh UX PELIECHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HeoOXoaumble  (GOpPMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMMA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHMS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHO3UIMSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTH OIpPENETCHUS U MHOXKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKINH,
NEepPUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJIeM;

ONEpPUPOBATh TOHATHUAMHU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEXy BETUUMHAMU;

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUYECKasi MPOrpeCcCHsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad MPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZI0BATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIEI0BATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMPEpbIBHAS Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 1715 pEeLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATHh IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapat Jisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHCTBO, PABHOCHIIBHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyd4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHHSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJI0€ YHUCIO,
MHO’KECTBa HATypaJbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaATypaJIbHbIE YUCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOHN (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpHU pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI  JIJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUYECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJIEIM C UCIIOJIb30BaHUEM almapara ajreopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJECIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIU3Aa:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAaHUS (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-DKOHOMUYECKMX, 3ajadax, st
OTIPEJICNICHUSI CKOPOCTH W YCKOPEHHWsS TIpoliecca, 3aJaHHOrO (GOpMYJION WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA U BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp M 0OBEMBI TEJl C ITOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHO0KeCTBO IECTBUTENIbHBIX YNCET.
| MHorounensl. PaniioHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oyukuun U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0l CTEIIECHHU. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarenwsHas pynkums. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapudmuueckre ypaBHEeHUs
6 TpuronomeTpuuecKkne BEIpAXKEHUS U 2 1
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U MTPOTPECCUU 10 1
HenpepriBable pynkiun. [IponsBoanas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarubie | Ipaxriuseciue o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 2 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast 1 HHTETpAI 12 1
3 I'paduxu TpUroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNIbHbBIE U 24 |
norapudMuuecKkre HepaBeHCTBA
KommiekcHbie uncna 10 1
Harypanbnble u nensie yucna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX 12 1
yYpaBHEHUU
8 3ara4yy ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 16 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoka Beero Konrtpoubnsie | IIpakTnueckue deSyquHH :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypesI
| MHO0keCTBO, oneparuu HajJ MHOKECTBAMH 1 02.09
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1 04.09
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 06.09
amnmapara JJis pelieHHs 3a1a4
Pannonansubie yncna. OObIKHOBEHHBIE U
4 JIECATUYHBIC TPOOH, TPOIICHTHI, 1 06.09
OecKOHEYHBIE IEPUOANYECKHUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECSTHYHBIE TPOOH, MPOLICHTHI, 1 09.09
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Ipumenenue qpobeit U MpPOLEHTOB JIst | 11.09
pELICHHS TPUKIAIHBIX 3a7a4
7 [Ipumenenue qpobeit 1 MpPOLEHTOB JIst | 13.09
pEeLICHHS TPUKIAIHBIX 3a/1a4
g [evictBuTenbHbIe yncia. PalmonanbHbIe U | 13.09
HppaloHaIbHbIC YHCTIa
9 Ava/I(i)MeTI/I'—IeCKI/Ie OTIEPALVH C | 16.09
JIEHCTBUTEIHBIMU YUCIIAMH
10 Moaynb A€HCTBUTEIBLHOIO YHCIIA U €70 | 18.09

CBOMCTBA




11

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

20.09

12

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

20.09

13

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

23.09

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

25.09

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09

16

MHorousneHsl ¢ eabMi Kod(hGUuiineHTamMmu.
Teopema Buera

27.09

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

30.09

18

Pemenue cucreM IMHENHBIX ypaBHEHUN

02.10

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2x2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

04.10

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

04.10

21

[IpuMeHeHne onpenenuTens s PELIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

07.10




22

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

09.10

23

Pemennie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

11.10

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

11.10

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
Bsanmuo obparnbie pynkun. Kommosumms

byHKIII

14.10

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKINN

16.10

27

OO6nacth ornpeAesieHus] 1 MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pynknuu.
[IpomexyTKH 3HAaK OCTOSHCTBA

18.10

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

18.10

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINU Ha TPOMEKYTKE

21.10

30

JluneliHasi, KBagpaTH4Has U JPOOHO-
AvHeNHas QyHKIH

23.10

31

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

25.10

32

DJIeMEHTapHOE HCCIIeJOBAaHUE U
MOCTpOoeHne TPaPUKOB ITUX PYHKITUN

25.10

33

Crenens ¢ IIEIBIM ITOKa3aTelneM. buaom

04.11




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 06.11
HeroTona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LebIM Noka3aresnem. E€ cBoiicTBa 1 08.11
rpaduk

36 KoHntponbhas pabora: "CreneHHas 08.11
¢dbynkmus. E€ cBoiicta u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJIbHOM 111
CTEIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM 1311
CTENEHU U €ro CBOMCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHU, 1511
COJIepKalIiX CTEIEHU U KOPHU

40 [Ipeo6pa3oBaHust YUCIIOBBIX BbIPAXKEHUH, 1511
CoJIepKaliX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUIH, 18.11
COJIepIKalINX CTENEHU U KOPHH
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PEMICHUS UPPALMOHAIBHBIX 20.11
YpaBHEHUHU
Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX 22.11
yYpaBHEHUN
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PELICHUS MppallMOHATIbHBIX 22.11
YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU 25.11




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCHIBEHEIC MNEPEXO0bl B pCIICHUU

46 . 27.11
UpPPALMOHATILHBIX YPAaBHEHHM
PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH

47 P P 29.11
UPPALMOHATILHBIX YPAaBHEHHIM
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

48 P P 29.11
UPPALMOHATILHBIX YPAaBHEHHM
CaoticTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK QyHKIIMHU 0OpaTHON CTETIEHHU C 02.12
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHSI N-Oi CTEICHH

50 Kak (yHKIMH 00OpaTHOW CTETIEHH C 04.12
HaTypaJIbHbIM I10Ka3aTeleM
KonTtpomnpHast padora: "CBolicTBa u rpadpux

51 KOpHs n-0M creneHu. MppanroHanbHbie 06.12
ypaBHeHHUA"
CreneHb ¢ palluOHAIBHBIM [TOKA3aTeNeM U

52 . 06.12
e€ cBolicTBa
CreneHb ¢ palluOHAIBLHBIM [TOKA3aTeNeM U

53 . Ny 09.12
e€ CBOICTBa
CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U

54 . 11.12
e€ CBOlCTBa
[Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U

55 13.12
rpadux

56 Hcnonb3oBanue rpaduka QyHKIMM 115 13.12
pelIeHUsl ypaBHEHUI '

57 Hcnonb3oBanue rpaduka QyHKIUM 115 16.12

peleHns ypaBHeHUI




IToxazaTennHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1 18.12
ypaBHEHUH
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1 20.12
ypaBHEHU I
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1 20.12
ypaBHEHU I

61 KonTponpHas padora: "[lokazarensHas | 312
¢ynknus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudm umncna. CBoiicTBa jJorapudpma 1 25.12

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1 27.12

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1 27.12

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1 13.01

66 JlecsTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1 15.01

67 [Ipeo6pa3oBanue BbIpakeHUH, | 17.01
coJIepXKaniux Jorapudmol

68 [Ipeo6pa3oBanue BbIpakeHUH, | 1701
coJIepXKaniux Jorapudmol

69 [Ipeo6pa3oBanue BbIpakeHUH, | 2001
coJIepXKaniux Jorapudmol

70 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U | 201
rpaduk

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U | 2401
rpaduk

72 Hcnons3oBanue rpadpuka QyHKIUN A5 1 24.01




pelieHusl ypaBHEHUM

Hcnons3oBanue rpaduka QyHKIUN A5

73 . 27.01
pelieHus: ypaBHEHU I
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTAPU(PMUUECKUX 29.01
ypaBHEHUH
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUIECKUX 31.01
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI pEIICHUS JIoTapu(HMUIECKUX 31.01
ypaBHEHU U

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU 03.02
JorapuGMUYECKUX yPaBHEHUI '

73 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUT 05.02
JorapupMUUECKAX yPaBHEHUI '

79 Kontponbnas padota: "Jlorapudpmuaeckas 07.02
¢yukus. Jlorapupmuueckue ypaBHeHus" '

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC 07.02
YHCJIOBOT'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 10.02
YHCJIOBOT'O apryMeHTa

%) ApKcUHYC, apKKOCUHYC U apKTaHT€HC 12.02
YKCIIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHT€HC 14.02
YKCIIOBOTO apryMeHTa

84 TpuronomeTrpuueckas OKpyKHOCTb, 14.02

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




(G yHKIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 OnpeAeieHue TPUrOHOMETPUYECKHUX 1 17.02
GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 19.02

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 21.02

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 21.02

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 24.02

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUECKUX 1 26.02
BBIPKECHU I

01 Hp606pa30338.HI/Ie TPUTOHOMETPUUECKUX 1 58,02
BBIPKEHU I

9 Hp606pa30338.HI/Ie TPUTOHOMETPUUECKUX 1 58,02
BBIPKECHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX 1 03.03
BBIPKEHUI

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1 05.03

95 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUM 1 07.03

96 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 07.03

97 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 10.03

98 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 12.03

99 PeieHne TpUroHOMETPUYECKUX YPaBHEHUN 1 14.03

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1 14.03
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1 17.03
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS 1 19.03




rocjienoBareibHocTel. Meton
MaTeMaTU4eCKOW UHIYKIIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa 21.03
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckas mporpeccus 21.03

105 ['eomeTpuyeckas nporpeccus 31.03
Beckoneuno yOnIBaroiass reoMETPAUYECKAsT

106 Y . P 02.04
nporpeccust
CyMmMma OecKOHEYHO yOBIBArOIIEH

107 Y HO Y m 04.04
reOMETPUUYECKON TPOrpeccuu
JIMHENHBII U SKCIOHEHIINAIBHBINA POCT.

108 i P 04.04
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEeNHbBII U SKCIOHECHIINMAIBHLIA POCT.

109 5 P 07.04
Yucno e. DopMyra ClI0KHBIX MPOLUEHTOB

110 Hcnonws3oBanne mporpeccuu il perieHus 09.04
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa ’
Kourponsnas padora:

111 OHTP P . 11.04

[TocnenoBaTenbHOCTH U IPOTPECCUH

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA 11.04
Touka pa3preiBa. AcUMOTOTEI I'padUKOB

113 pasp rpad 14.04
byHKIMMA
CaoiicTBa KU HENPEPLIBHLIX Ha

114 Pymxn bep 16.04
OTpEe3Ke
CaoiicTBa KU HENPEPLIBHLIX Ha

115 yrxn bep 18.04
OTpEe3Ke

116 MeTto1 UHTEPBAJIOB ISl PEIICHUS 18.04




HEPaAaBCHCTB

117

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA
HEPaAaBCHCTB

MGTOI[ HHTCPBAJIOB IJIA pCIICHUSA

118 21.04
HEPaBEHCTB
ITpumeHeHre CBOICTB HENPEPHIBHBIX

119 PHMEHE Pep 23.04
GYHKIMHA 715 pemIeHus 3a1a4
[IpuMeHeHne CBOIICTB HEIIPEPBIBHBIX

120 PHMEHE pep 25.04
GbyHKIMH 115 perenust 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINU 25.04
OmnpeneneHne, reOMETPUIECKUH CMBICT

122 PEACIIEHIE P 28.04
MIPOM3BOTHOM
Omnpeneneaue, GU3NYSCKUH CMBICIT

123 peneiene, ¢ 30.04
IPOU3BOTHOU
VYpaBHeHUE KacaTeabHOU K rpaduk

124 P paduky 02.05
byHKIUM
VYpaBHeHHUE KacaTeabHOU K Ipaduk

125 P paduiy 05.05
byHKIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA 07.05

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 09.05
IIpousBogHast CYMMBI, IIPOU3BEICHNS,

128 POHSBOAHA CYMMBI, HpOHIBEICE 09.05
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH
[IpousBoaHAs CYMMBL, IIPOU3BEICHUS

129 POHSBOAHAA CYMMBI, HIPOHSBEACHHA, 12.05
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
[IpousBoaHAs CYMMBL, IIPOU3BEICHUS

130 P g YMMBL, TP g o 14.05
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH

131 Kontponbnas padora: "[IponsBognas” 16.05




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 o " 1 16.05
3HaHWi: "YpaBHCHHS
IToBTOpenne, 0000IIEHHE, CUCTEMATHU3ALIUS

133 P e m ’ B 1 19.05
3HaHui: "OyHKIUU

134 HroroBast koHTpoIbHAs paboTa 1 1 21.05

135 HroroBast kKoHTpoIbHAs paboTa 1 1 23.05
IToBTOpenne, 0000IIEHHE, CUCTEMATHU3ALIUS

136 P ’ - ’ . 1 23.05

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
UCCIIEI0BaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIMHU Ha OTpe3Ke

HaxoxneHnue HaHOOJIBIICTO U




HAUMEHBIIIETO 3HAUYEHUS HEPEPHIBHOI
GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA HAa OTPE3KE

10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMU HAa OTpe3Ke

11

Haxoxxnenne HanOoIbIIEr0 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

Haxoxnenne HanOoIbIIero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
GyHKIINM Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHUs HAWIY4IlIEro peleHHs B
IIPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero peluieHus B
MPUKJIAJHBIX 3a/1a4ax

15

IIprMeHeHne nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxom

16

[IprmeHeHre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpadpukom




17 Kommozurus ¢hyHKImii

18 Kommozurus ¢hyHKImii

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

)1 ['eomeTpuyeckue oOpas3pl ypaBHEHUI Ha
KOOPJMHATHOM TJIOCKOCTH

” KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIie 37IeMEHTAPHBIX (YHKITUIL.
[TpaBuna HaX 0k I€HUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIie 37IeMEHTAPHBIX (YHKITUI.
[TpaBuna Hax 0k I€HUS IEPBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

7 Boruncnenue onpeneia€éHHOro nHTerpana
no popmyne Herotona-JlelioHuma

)3 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne Herotona-JlelioHuma

29 [IpumeneHnne nHTerpana s HaxoXACHUS
TJI0MIAJIEH TUIOCKUX (pHUTYp

30 [IprMeHeHne uHTerpana 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nudepeHInaTbHbIX

32 .
ypaBHEHUU
Marematuueckoe MOJEIUPOBAHHE

33 peaIbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIATbHBIX YPaBHEHUN

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUYECKON OKPYKHOCTH

Pemenuie TpUroHOMeTpUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

46 Pemmennie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB
KoHntponbHas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

J'IOI‘apI/I(pMI/I‘-IeCKI/IX HEPAaBCHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

37 UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbLHBIX HEPABEHCTB
61 I'paduueckue MeTobl pelIeHus
UpPpaMOHATIFHBIX YPaBHEHUN
6 ['paduueckue MeTobl pelIeHus
UpPpaMOHATIFHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHus
IIOKa3aTeJIbHBIX YPaBHEHUU
64 I'paduaeckne MeTO Bl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemeHHS
Jorapu(pMUUECKUX ypaBHEHHM
66 I'paduaeckne MeTO Bl pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduaeckne MeTO B pemeHHs
norapu(MUUECKIX HEPABEHCTB
['padrueckue METO B! peIICHUS
68 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
YpaBHEHUN
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbIX U JIOTapu(HMUIECKUX

YpaBHEHUN




70

['padmyeckue METOABI peLIeHHS
MOKa3aTeNIbHbBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLICHH
MOKa3aTeNNbHbBIX U JTOrapuOMUUECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
noKa3aTeJbHbIe U JorapudmMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi pOpPMBI 3arcu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIaMH

77

I/I306pa)KCHI/IG KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ IJIOCKOCTH

78

I/I306pa)KCHI/IG KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. KopHu n-oii crenenn
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




petieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbnas pabora: "KomMruiekcHbie

82 |
yucna

83 HarypanbsHble U 1iesbie yucia

84 HarypanbHble U 1iesbie yucia

85 [TprMeHeHre TpU3HAKOB JIETUMOCTH
LEJBIX YUCel

26 [TpuMeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

27 [TpumeHeHre TPU3HAKOB JIETUMOCTH
nensix uncen: HOA u HOK

28 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

29 [TpruMmeHeHre TPU3HAKOB JIETUMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYIIIO

90 [IpuMeHeHne npru3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYJIIO
[IpuMeHeHne nprU3HAKOB ACITUMOCTH

91 HEJIBIX YHCeIl: anropuT™ EBkinaa s
pelieHus 3a/1a4 B 1EJIbIX YUCIIax

9 Kontponbnas padota: "Teopust menbx
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCUIBHEIE CHCTEMBI M CCTEMEI-




CJIICACTBUA

95

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUNU

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, MTHTEPIPETaLus OTy4YEeHHBIX
pe3yabTaToOB

102

IIpuMeHeHne CuCTEM K PEIIEHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U peasibHOM
JKU3HU, UHTEPIIPETALUS IIOJy4EHHBIX




pe3yJIbTaTOB

103

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aa4 u3
pa3anyYHbIX 00JacTel HayKH U peaibHOI
YKU3HU, UTHTEPIPETALUs OTy4YEeHHBIX
pe3yJIbTaToB

104

KonTponpHas padora: "Cucremsl
PpaluOHAJIbHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105

PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106

PanuonansHbie HEpaBEHCTBA C
rapaMeTpamMmu

107

PanyonaneHbIE CUCTEMBI € TapaMeTpamMu

108

WppannonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTPaMHU

109

HppanmonaibHbIE CUCTEMBI C
rapameTpamu

110

[Toka3arenbHble ypaBHEHHUsI, HEPAaBEHCTBA
C mapamMeTpaMu

111

ITokazaTenbHbIE CUCTEMEI C napamMmeTpaMmu

112

Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpaMu

113

JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114

TpuroHoMeTpruyeCKHE ypaBHEHUS C
napameTpamu

115

TpI/IFOHOMCTpI/I‘-ICCKI/Ie HCPaBCHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u nccaenoBaHue
MaTeMaTUYECKUX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTE€MaTUYECKUX MOJENIEN pealbHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTEMAaTUYCCKUX MOIIGJIGI;'I PCaJIbHBIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

KonrtponbHas pabdora: "3agauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IICHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 06001IIEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06001IIEHNE,

123 CUCTEMAaTH3alMsl 3HaHUH: Y paBHEHUS.
Cucremsl ypaBHeHUN"

124 [ToBTOpenue, 060061IeHNE,
cucremaTtusanus 3Hanuii: "HepaBencrsa"

125 [ToBTOpenwme, 0600IIEHNE,

cucreMartuzanus 3Hanni: "HepaBencrpa"




[ToBTOpEHmE, 0000IIECHNE,

126 . " 1
cucreMaruzanus 3HaHui: "HepaBeHcTBa
[ToBTOpEHmE, 0000IICHUE,
127 cucremaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpEHmE, 0000IICHUE,
128 cuctemarusanus 3HaHuii: "IIlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucremarusanus 3HaHuii: "IIlpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,
130 cuctemarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 060061ICHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"
132 [ToBTOpenue, 06001IIeHNE, |
cucreMarusanus 3HaHuil: "OyHkuun"
133 [ToBTOpenue, 06001IIEHNE, |
cucreMarusanus 3HaHuil: "OyHkuun"
134 HToroBast KOHTpOJIbHAsA paboTa 1 1
135 HToroBas KOHTpoJIbHAsA paboTa 1 1
136 [ToBTOpeHnue, 060061IeHNE, 1
CHCTeMaTu3aIus 3HaHUI
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Anmumog 1. A., Komsirun FO. M., Tkauésa M. B. u ap. Anrebpa u Hadasna
MareMaTtrudeckoro aHanusza. 10—11 kmaccer.

ba30BbIil 1 yriyOJIEHHBINA YPOBHU

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Amumos 1. A., Konarun 0. M., Tkauésa M. B. u ap. Anre6pa u Hauana
MateMatuyeckoro anainusa. 10—11 kmaccel. ba3zoBslit u yriyOnéHHBIN YpOBHU
2. llabynun M. U., Tkauéra M. B., ®énoposa H. E. u np. Anrebpa u Hauana
MaremMaTudyeckoro ananusa. Jlunakrnaeckne marepuansl. 10 knacc. ba3oBsliil u
yrayOnEHHbIN YPOBHU

3. TkauéBa M. B., ®énoposa H. E. Anrebpa u Hayasia MaTeMaTH4ECKOTO
ananu3a. Tematudeckue TecTol. 10 kiacc. ba3oBbliii U yriayOnEHHBIN YPOBHH

4. ®énoposa H. E. M3yuenne anrebpsl 1 Hauan aHaimza. Kuaura nis yaurerns.
10—11 kmaccsl

5. lllabynun M. U., Tkauéra M. B., ®énoposa H. E. u ap. Anrebpa u Hayana
MaTeMaTHUYECKOro aHain3a. unakrnueckne marepuansl. 11 kiacc. bazoBblii u
yrayOn€HHbIN YPOBHU

6. TkauéBa M. B. AnreOpa u Hadana MaTeMaTHIECKOTO aHaIH3a. TemMaTuaeckue

tecThl. 11 kacc. ba3oBblit 1 yrimyOnéHHbINA ypOBHU



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

www.school.edu.ru

www.fipi.ru

www.sdamgia.ru

www.yaklass.ru






