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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHW#, 3HAKOMATCS €  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIIUN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe M HadajiaM MaTeMaTHYeCKOTo
aHaJIK3a JIEKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauamna
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MaTeMaTUYECKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocCHOBHbIE
COJEPKATEIbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHKEHUU JABYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
Jpyr Ipyra U MOCTENEHHO HACHIMIAACh HOBBIMM T€MaMHU U pazjienamu. JaHHBIHA
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBJAJIEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUs] CaMOCTOSITENIbHO C(hOPMYITMPOBAaHHOW MaTEMAaTUUYECKOM 3a/1auM, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHHS «UHcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpennero o0miero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMUHBIX
dbopM 3ammcu 4ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJayd M OIEpalMu: JEeJIEHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapss mocienoBaTeNbHOMY pacIIMPEHHIO0 Kpyra HCIHOJB3YEMBIX 4YHCENT M
3HaKOMCTBY C BO3MOKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETH3aIHS.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene lIporpamMMmbl HpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ysibraTte OoOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOJaMH  PELICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IIOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ady,
coaepKaimx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
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UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TAaKXE BBIPAKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps m3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (opmMamu,  MpPEACTaBICHUA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM W TpaQuKA» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpavKoOB, UCIOJIb30BAaHUE (PYHKUUN N7l pelIeHus 3a1a4 U3 APYruX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpa)KaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckoil u cioBecHo. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€eMaTHYECKHX, TaK M NPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarelibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrnocoOCTBYeT pa3BUTUIO aOCTPAKTHOrO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O

4



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEAUHSIONIMN BCE pa3fieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MAaTEMaTHKH W HCIIOJIL30BATh €TO IS BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eiioB MPOTPaMMBI, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh ©W  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHeuHble INepuoandeckue Apodu. [lpumeHnenue apoOedl W MPOUEHTOB JUIS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIAa U €ro cBoicTBa. [IpnbnrmxkE€HHbIE BBIYMCICHHS, TPAaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.
Jlorapupmuueckue YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs

Jorapu(pMUUECKUX YpaBHEHHIA.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U ONIPEIEITUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUN W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3amgaHus (QyHknuu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas GpyHKIMS ¢ HATypaJdbHBIM U 1EJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpuxoB GyHKIMNA 151 pelIEHUs] ypaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTH4ECKOIO0 aHAJIN3a KaK
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnmporpeccuu. beckoneyHo yobiBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
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IIPOLEHTOB. Mcnonbs30BaHWE MPOTPEecCUU JUIsl PELICHUs pealbHBIX —3a1ay
IIPUKJIAJHOIO XapaKTepa.

HenpeppiBHble (QyHKIMM W HMX CBOHCTBAa. TOUKM pa3pbiBa. ACHUMITOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHHe CBOICTB HEMpPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbIX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
MPOU3BEIEHUS, YACTHOT'O U KOMITO3ULIMH (PYHKITUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeaTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yucaa v BBIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHeHue npusHaKoB ACIUMOCTH IIENbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciaMu. M300pakeHue KOMIUJIEKCHBIX YHCET Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHrne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaAMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 Pa3IUYHbIX O0JacTeli HayKd W peaJbHOU
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padmyeckue MeTOAbl pElICHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/IbI PELICHU 3aa4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANbHON KU3HMU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBUIEro  3HAYEHUU
HEMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKIEHUS HAWIYYIIEero pEIICHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPENENIEHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Hetorona-JleiOuua.

[IpumMeHeHnue uHTErpana A HAXOXIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  TuddepeHInanIbHbIX
YPaBHCHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pOCCHMCKOro  o0ImiecTBa,  NpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel Ccpefpl, IUIAHHPOBAaHUE IIOCTYNKOB M OIEHKH WX BO3MOXHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaloB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOW KyJIbTypOH KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID U HUCCIEIO0BATEIbCKYIO JESTEIbHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIICCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWsI /iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;
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BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SIBJIICHUS, MpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATH AeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIMIO, TPEJACTABIATh €€ B pPa3IMYHBIX (GopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIpPUHUMATL U (I)OpMYJII/IpOBaTB Cy}I(I[eHI/If{ B COOTBCTCTBHH C YCJ'IOBI/IHMI/I n
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTABJISATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuajiora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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MPEACTABIATh PE3YJbTAThl PEIICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCOO pElIeHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th  HABBIKAMU  IO3HABAaTEIbHOM  pediekcuu Kak  OCO3HAHMS
COBEPILAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3yJibTaTa PEIICHHs
MaTeMaTU4YEeCKOH 3a]1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WJIM HEAOCTHUIKEHUSI Pe3ysIbTaToOB AESITebHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelieHuH Yy4eOHbIX 3a7ad, HOPUHUMATh 1€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYX IaTh TMPOIECC W Ppe3yiabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax paldoThl (00CyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE INTYPMBD» W HHBIE), BBHINOJIHATH CBOKO 4YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Ywuciia 1 BbIYHCICHHS:
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CBOOOJTHO OIEPUPOBATH MOHATHSMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCTIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEUICHUsS MPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYNCIICHUI;

CBOOOJIHO OMNEpPUPOBATh TMOHSTUEM: CTENEHb C IIEJbIM I[OKa3aTelieM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3amucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajIbHOU
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEPUPOBATh MOHATUSMHU: JiorapudM 4YHCIa, JECATHUYHBIC U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMH: APKCHUHYC, APKKOCUHYC W aPKTAHI€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbLHBIE HEPABCHCTBA,;

MPUMEHSTh pa3IMuHbIE METOIbl PEIICHUS pAIMOHAIBHBIX U JAPOOHO-
pallMOHAJBHBIX YPABHEHUH, NPUMEHSATH METOJ HWHTEPBAJIOB JJIsi PEUICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH ¢ UeNbIMA Kod(pdulMeHTaMd, KOPHU MHOTOWICHa, MPUMEHSTh
JICJICHUE MHOTO4YJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJTHO OMEPHUPOBATH TOHITHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHM,
MaTpulla, ONPEACNIUTENIb MATPULlbl 2 X 2 U €ro TEOMETPUYECKUM CMBICT,
MCIMOJIb30BaTh CBOMCTBA OMpeAEIuTENss 2 X 2 1Jid BBIYMCICHHS €ro 3Ha4yeHus,
MPUMEHATh OMPENACTUTENIN JJIsl PELICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHMWIA,
MOJIEJIMPOBATh PEAJIbHBIE CUTYAllUH C OMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIA C MNOMOIIBI0 MATPUILl U ONPEAECIUTEIIEH,
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUM;
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BBINOJIHATH IPeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM [T0KA3aTENIEM;

UCII0JIB30BaTh CBOMCTBa norapupMoB JUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXOJ0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYeCKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara ajareopsbl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMMIO3MIMUSA (QYHKUMNA, Trpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIIHH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOOJbLIEE W HaUMEHbIIEe 3HaueHHe (YHKIMM Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TIOoKa3zareneM, rpa@uk CTeneHHOW (YHKUHMU C HATypalbHbIM U IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM MOKa3aTeIEM;

ONEepUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IHHEWHas
(GYHKIUH, BBITIOTHATH 3JIEMEHTApPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAas MU JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpadUKU AJis pEUIeHUs
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUH Ui MCCIEAOBAaHUS IPOLIECCOB U
3aBHCUMOCTEN NpPU peUIeHUM 3a7ad U3 JPYTHX y4eOHBIX NMPEAMETOB U peaJbHOU
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;
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Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroOIIasi reoMeTpuuecKas mMporpeccus, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHUS
MOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHbIE (PYHKIUU, TOUYKH
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOZIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHOKECTBaMU;

UCITIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jijisl OMUCAHUS peabHBIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE W LEJO€ YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBbIX YUCEN, HCIOJIb30BATh MPHU3HAKH JEIUMOCTH
uenbix ynucen, HOJ nu HOK narypanbHbIX uncen s peuieHus 3a1a4, IpUMEeHSITh
anroput™ EBknnna;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alKChIBATh
HATypaJbHBIC YMCIIA B PA3JIMYHBIX MTO3UITMOHHBIX CHCTEMaX CUUCIICHUS;
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CBOOOIHO ONEpUPOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYHMCIAa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHHS U HEPaABeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeJbHBIE,
jgorapupMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoZieprKalliie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3yJIbTar.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUHU ABYX (DYHKIIHIA;

CTPOUTH TEOMETpHUuUecKHe o0pa3bl ypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBAaHUS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;
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HAXOJIUTh HauOOJIbIIIee M HAMMEHbIIIee 3HauUeHUs (YHKIIMHM HEeTPEphIBHON Ha
OTpE3KE;

UCTIOJIb30BaTh MPOU3BOJHYIO JJIS HAXOXKICHHS HAWIYYIIErO pEUICHUS B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTIpE/IENICHUS] CKOPOCTH U YCKOPEHHUS Mpolecca, 3alaHHOro (QOpMyJIol WM
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAWTh IJIOMIAN TUIOCKUX QUTYP U 0OBEMBI TEJI C MOMOIIBI0 HHTETPAIIA;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpE
cocraBieHus TudpepeHnaIbHbIX YpaBHEHUM;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHOXeCTBO, oIepaluy HajJ MHOKECTBAMH 1
U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue onepauu c 1
JIEWCTBUTEILHBIMH YHCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1
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CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPaBCHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ HeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpubl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HaUCHHs

21

[IpuMeHeHne onpenenuTens s PELIeHHs
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CHUCTEMBI JINHEWHBIX YPABHEHUI

22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmennie nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponsnast pabora: "PanuonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JMHENUHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.

Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII
I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubonpiiee 1 HauMeHbllIee 3HaYEHHE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH

32

DIeMEeHTapHOE MCCIIeIOBAaHNE U
MOCTpoeHne TPaPUKOB ATUX PYHKITUN

23




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GQyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbhas pabota: "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YMCIOBBIX BBIPAKEHUH,
COJIepXkKaIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
COJIepXKaIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATMOHATEHBIX
yYpaBHEHUN
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/1bI PEMICHHS UPPALMOHATBHBIX

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPpalMOHATILHBIX YPABHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPaBHEHHIMA
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIUM 115

peueHust ypaBHEHU I
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Hcnons3oBanue rpaduka QyHKIHH 115

57 - 1
peleHNs ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapugm uucna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATYypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKuuUA, €€ CBONWCTBA U 1
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rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

72 peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapupmuueckas
¢yukus. Jlorapupmuueckre ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
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YHUCJIOBOT'O apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLUH YUCIOBOrO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIMA 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1
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KonTtponsHas pabora:

101 "TpUrOHOMETPHUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEYHO yOBIBaroIen
reoMeTPUUECKON Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX TPOLIEHTOB

110 Hcnonp3oBaHne MPOTpeccHy IS PeIICHUS
pealbHBIX 3a/1a4 MPUKJIAJIHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBaTeIbHOCTH U TIporpeccuu’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI FpaUKOB
byHKINMA

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA
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OTpe3Ke

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha

115
OTpe3Ke

116 Meton uHTEpBaAJIOB JUIsl pELLICHUS
HEPaBEHCTB

117 MeTtoa UHTEPBAIOB JJIs pEIICHUS
HEPaBEHCTB

118 Metoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 OrnpezenieHne, reOMETPUUECKUM CMBICTT
IPOM3BOIHOM

123 OnpeaeHeHHUe, (bU3UYECKUN CMBICI
MIPOM3BOTHOM

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIIN

15 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIUN

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (PYHKIIUH

127 [Ipou3sBoaHbIE AIIEeMEHTAPHBIX (DYHKIIUN

128 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO Y KOMITO3UINH () yHKITHIA

129 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
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YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 ) 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 Hroroas xonTpoapHas padbora
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPeHHe, 000011eHNe, CUCTeMAaTU3aIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXO0XJEHUS HAWJTY4YlIEro pelIeHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom

33




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JIeiiOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI
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[Tpumeps! pemennii quddepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO
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TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI peIICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
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norapuMIUYECKUX HEPABEHCTB

S7

58

OcHOBHBIE METOABI PEIICHUS
HMPPALMOHAIIbHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUSA
HppaliuOHAJIbHBIX HCPABECHCTB

59

OcHoBHBIC MCTOJbI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

60

61

OcCHOBHBIE METOABI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
UppallMOHATIBHBIX YPaBHEHUI

62

63

64

I'paduueckue METOIbI pEeLICHUS
MPPALMOHAIIBHBIX YPABHEHUN
I'paduueckue MeTo bl peLIeHus
ITOKA3aTENIbHBIX YPABHEHUI
I'paduueckue MeTo bl peeHus
[IOKa3aTEIbHBIX HEPABEHCTB

65

66

67

I'paduueckue MeToabI peIICHUS
JoTapu(PMUYECKUX YpaBHEHUM
I'padmyeckue MeToAbl perieHus
norapuMHUYECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
norapuMUYECKUX HEPABEHCTB

68

I'paduueckne MeToabI peIICHHS

MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI

69

I'paduueckue MeTO I peLIeHUs
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MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHUI

70

71

72

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMUIECcCKux
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbie,

MOKa3aTeIbHbIC U JIOTapHU(PMUUECKHE
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMILIEKCHOT'O YKCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

79

N300pakeHre KOMIUIEKCHBIX YnCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun
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13 KOMIIUICKCHOI'O 4ucCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI OJId

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomruiekcHbie
yucia'

83 HarypanbHble 1 1ienpie yncia

84 HatypanbHble u 1ienbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJbIX YUCEeIl

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LETBIX YUCEI

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LETBIX YUCEI: anropuT™ EBkimnaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX

92 Kontponbras pabota: "Teopust menbix
gucen"

03 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-
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CICOCTBUA

94

95

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

96

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH MppaLMOHATbHBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIIPETALUs II0JY4EHHBIX
pe3yabTaToB

102

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
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pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cuctemsi

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [Toxa3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112 JlorapudmMuueckre ypaBHECHUS,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CuCTeMBI ¢

napameTpamu
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114 TpuUroHomMeTpuueCcKre YpaBHEHHUS C
napaMeTpamMmu

115 TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
rnapameTpamu

116

[ToctpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIEICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

117

[TocTpoeHue u uccnenoBaHue
11 8 MaTEMATHYCCKHUX MOI[CJICﬁ PCATIbHBIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYyAalMil C IOMOLIBIO CUCTEM YPABHEHUM

C rmapamMeTpamMu

120 KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06061IeHNE,

121
cUCTeMaTu3auus 3HaHui: "YpaBHeHus'

122 [ToBTOpenue, o6o0mEeH e,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, o6o0mEH e,
123 cUCcTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE,




cucremarusauus 3HaHuii: "HepaBeHncrsa'

[ToBTOpeHue, 0600mIEeHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpEeHue, 0600mIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHme, 06001IEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucremarusauus 3Hanuii: "[IponsBognas u
e€ npumeHeHue"
IToBTOpEeHuEe, 00001IEHNE

b b

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u
e€ npumeHeHue"
[ToBTOpenue, 06061IeHNE,

130 cucreMarusanus 3Hanui: "HMHTerpan u ero
IpuMeHeHue"

131 [ToBTOpenue, o6o0IEHNE,
cucTeMaTu3aus 3Hanui: "OyHkun"

132 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aus 3Hanui: "OyHkun"

133 [ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHuit: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, o600mEHNE,

CHCTeMaTHu3alus 3HaHu!
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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