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MNOACHUTEJBHAA 3AIINCKA

VYueOHblii Kypc «AnreOpa ¥ Hadyajla MaTeMaTHYECKOIO aHAJIM3a» SIBIAETCS
OJHUM W3 HauboJiee 3HAYMMBIX B MpOrpaMMe CpelHero oOuiero oOpa3oBaHMS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYrnBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3yYEHUsI BCEX ECTECTBEHHO-HAay4HBIX KYpPCOB, a C APYroil CTOpPOHBI, (hOPMUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIILJIEHHE 00yYarouuxcs Ha ypOBHE, HEOOXOJIUMOM
JUIsL OCBOEHUSI MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
aUcUUIiH. B paMkax ngaHHOTO yueOHOro Kypca oOydaroluecs OBJafeBaioT
YHHUBEPCAJIbHBIM A3BIKOM COBPEMEHHOW HayKH, KoTopas (QOpMyJIupyeT CBOHU
JTOCTHKEHHSI B MAaTEMaTU4YeCKO (opme.

VY4eOHblid Kypc anredpbl M Hadyajl MaTEeMaTHYECKOIO aHaln3a 3aKJ1aJbIBaeT
OCHOBY [UJIs YCIEIIHOTO OBJIaJ€HUs] 3aKOHaMU (U3MKH, XUMUH, OHOJIOIHH,
MOHUMAaHUSI OCHOBHBIX TEH/CHIIMI Pa3BUTHS SKOHOMUKU U OOIIECTBEHHOU >KU3HHU,
IO3BOJIIET OPHUEHTUPOBATHCSI B COBPEMEHHBIX LUQPPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh WX MJIs JalbHeiiero odbpa3oBaHus U B
MOBCE/IHEBHOM JKM3HU. B TO e BpeMs OBiaJeHHWE aOCTPAKTHBIMH M JIOTHUECKU
CTPOTUMHU KOHCTPYKUHMSIMH anreOpbl M MaTeMaTHYEeCKOTO aHajau3a pa3BUBAET
YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKIEHUS C TMOMOIIBI0O MHIYKUMU U PacCy X AaTh JE€TyKTUBHO, HCIOJIb30BATh
0000mIeHne M KOHKpEeTH3alio, abCcTparupoBaHWEe M aHAIOTHIO, (OPMUpPYET
KpPEaTUBHOE U KPUTHUYECKOE MBIILICHUE.

B xone u3yuenuss yueOHOro kypca «Aisrebpa M Hayaia MaTeMaTHYECKOTro
aHajau3a» OO0ydaronirecs MOJy4YaloT HOBBIM ONBIT PElIeHHs NPUKIAAHBIX 3ajaad,
CaMOCTOSITEJILHOTO TMOCTPOCHUSI MaTeMaTHYECKUX MOJIENel peabHbIX CHUTYaIHH,
UHTEPOpPETAlUy  TOJYYEHHbIX  pEIIEeHUH,  3HaKOMATCA C  [pUMEpPaMHU
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHUpPOJE, HAyKe M HCKYCCTBE, C
BBIJAIOIIMMUCS MAaTEMaTHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHblld Kypc 00J1ajaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHMAIOM,
KOTOPBIA pealn3yercss Kak uepe3 YueOHbIi Marepuas, CHnocoOCTBYIOIIMIA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHsS, TaK W depe3 creruduky ydeOHON
JesITeNbHOCTH, TpeOyromeld MpOJOJDKUTEIbHON  KOHLEHTpAlMd  BHHUMAaHMA,
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W  OTBETCTBEHHOCTH 32  IOJy4ECHHBIH
pe3yibTar.

B ocnoBe Meronuku oOyueHus anrebpe M HayajlaM MaTeMaTHYecKOro
aHaJIM3a JEKUT AESITENIbHOCTHBIA NPUHIMUI OOyYEeHHUS.

B crpykrype yueGHOro kypca «Aisrebpa W Hayala MaTeMaTHYE€CKOTO
aHanM3a» BBIACIECHBI CIEAYIOIINE COJIEpPKaTeIbHO-METOInYecKue NTuHuM: «Yucma
U BbIMUCTEHUD», « DyHKUMHN U Tpadukm», « YpaBHEHUS M HepaBeHCTBa», «Hauama



MaTeMaTHYecKoro aHanuza», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJICP)KATEIbHO-METOIUYECKHE JIMHUM HW3Y4YalOTCsl Ha TMPOTSHKEHUU JBYX JIET
o0ydeHHUss Ha ypOBHE CpeaHero oOImero o0pa3oBaHMs, €CTECTBEHHO JOTIOJIHSIS
JIpyT JIpyra W TOCTENEHHO HACHIIIAsCh HOBBIMM TEMaMM M pazieiamu. JlaHHBIHA
y4eOHBIH KypcC SBISIETCSI MHTETPaTUBHBIM, IIOCKOJBbKY OObenuHsAeT B cede
COJIep)KaHWE HECKOJIbKAX MaTEeMaTHYeCKUX MJUCIUIUIMH, TaKuX Kak aiureopa,
TPUTOHOMETPHS, MaTEeMaTHYECKUN aHaldu3, TEOPUS MHOXKECTB, MaTeMaTH4YecKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecss OBJIaAeBalOT BcE Ooliee
IMIUPOKUM MaTEMaTUYECKUM allapaToM, y HUX MOCIe0BaTebHO GpopMupyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKyld MOJEJIb peabHOM
CUTyalluH, MPUMEHATh 3HAHUS, MOJyUYEHHbIE NMPU U3YyUYEHUHU YU4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSITENHHO CHOPMYJIMPOBAHHON MAaTeMaTUYECKOM 3a/1ayu, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopeprxkarenbHO-MeTOoAMYECKass JTUHUS «Yucina v BBIYUCICHHS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCHOJb30BaHMs JEHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO
HA4YaTO Ha yPOBHE OCHOBHOTO 00I1ero oopasoBanus. Ha ypoBHe cpennero ooiiero
oOpa3zoBaHusi 0coboe  BHUMaHHME  yjensercs  (HOPMUPOBAHUIO  HABBIKOB
pallMOHAIBHBIX BBIYUCICHUM, BKIIFOYAIONIUX B CEOS MCIOIB30BAHUE PA3TUUHBIX
dbopM 3ammcu 4YuUCIa, YMEHHE JenaTh NPUKUAKY, BBIIOIHATH TPUOIMKEHHBIC
BBIUKCIICHUS, OIICHUBATh YHWCJIOBBIE BBIpAKEHHUs, pabOTaTh C MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYy4YarolIuMCs MHOKECTBa HATypalbHbIX, IIEJIbIX,
pallMOHAIIPHBIX W JICUCTBUTEIBHBIX  YHUCENI  JIOTIOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX ~4HCel. B KaxaoM U3 OTUX MHOXECTB paccMaTpUBaIOTCS
CBOMCTBEHHBIE €My crenupuyecKue 3aJauyd ¢ OIepaluu: JeJIeHUE HaIelo,
ONEpUPOBaHME OCTAaTKaMM Ha MHOXKECTBE LEJNbIX YHCEld, O0COOble CBOMCTBA
PAIMOHATBHBIX U HUPPAIMOHATBHBIX UYHCEN, apU(PMETHUYECKHE OTePAIliH, a TaKKe
W3BIICYCHUE KOPHS HATYPAIbHOW CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapst mocienoBaTreIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3yEMbIX YHCENT HU
3HAKOMCTBY C BO3MOYKHOCTSIMU WX TPUMEHEHUS ISl PEIIeHHs pa3iuvHbIX 3a7ad
dbopMuUpyeTCcsl TpPEACTaBICHHE O €IMHCTBE MAaTEMaTUKU KaK HayKu U €€ pojihd B
NOCTPOCHUU MOJIENEH peaJbHOr0 MHpa, IIUPOKO HCIOIB3YIOTCA 0000IIeHHE U
KOHKpETH3aIIHA.

Jluana «YpaBHEHHS W HEPABEHCTBA» PEANIHM3YETCS Ha MPOTSIKEHUH BCETO
oOyuyeHUs: Ha YypOBHE cCpefHero oOmiero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene Ilporpammbl NpeayCMOTPEHO pelIEHHE COOTBETCTBYIOMIMX 3anad. B
pesyibpTaTe OOydYarommecs OBJQJACBAIOT PA3IUYHBIMH METOJAaMHU  PEIICHUS
palMOHATBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTENbHBIX, JOTAPUPMUUECKHX |
TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPaBEHCTB M CHCTEM, a Takxke 3ajad,
cojepxanux mnapamerpbl. [lomydeHHbIE yMEHHUS IIMPOKO UCHOJB3YIOTCS TpHU
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ucciienoBaHi (yHKIUNA C TIOMOIIBIO MPOU3BOJIHOM, MPU PEIICHUH MPHUKIIATHBIX
3a/lay ¥ 3a/1a4 Ha HAXOXKJICHWE HAuOOIBINIUX U HAMMEHBIIUX 3HAYCHUU ()yHKIUU.
JlanHasi conepkareiabHasi JIMHUS BKJIIOYAeT B ceds Takke (OPMUPOBAHUE YMEHHNA
BBIMIOJIHATL  pacu€rel 1o  QopmynaMm, MpeoOpa3oBaHUs  PANMOHATBHBIX,
UppAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAKECHHI,
CoJiepKallluX CTeneHu W Jorapudmel. brarogapss u3ydeHHIO alredpanydecKkoro
Marepuaia  MPOUCXOJMUT  JalbHEHIIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHHUSI O00ydJaronuxcsi, GOpMUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxjaeHuil, paboThl ¢  CHMBOJBHBIMU  (opmamu,  MPEACTABICHHUS
3aKOHOMEPHOCTE M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB M HepaBeHCTB. Aunrebpa
npensnaraet  3¢G(EKTUBHbIE HMHCTPYMEHTHI [JIsi pEHICHUs TMPAKTUUYECKUX U
€CTECTBEHHO-HAy4YHbIX 3a/1a4, HarJISiTHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sSI3bIKa HAYKU.

CopnepxxarenbHo-meTonanueckass JuHus «DOyHkumu u  rpadukmy TECHO
neperieTaeTcss ¢ APYTUMU JIMHUAMHU Y4e€0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIe 3aJa€T MOCJIEeN0BaTeIbHOCTh U3YyUeHUs MaTepuaina. M3ydueHue cTeneHHOMH,
MOKa3aTeIbHOU, JTOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOUCTB
U rpauKoB, UCIOIB30BaHUE (PYHKIMU ISl PEIICHUs 3a7a4 U3 JAPYTUX Y4eOHBIX
PEAMETOB U PEATbHOM KU3HM TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
Tak M C pEUIeHWEM YypaBHEHUH M HepaBeHCTB. [lpu 3ToM OGosblIOe BHUMAaHHE
yaensiercsi (GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU  BETUYMHAMH, HCCIICIOBATh IMOJy4YeHHbIE (DYHKIMH, CTPOHUTH WX
rpaduku. Matepuasl 3TOH coaepKaTeIbHOW JIMHUM HalleJIeH Ha Pa3BUTHUE YMEHUU
U HaBBIKOB, TIO3BOJISIONIMX BBIpAXKAaTh 3aBUCHUMOCTH MEX]Y BEIUYMHAMU B
paznuuyHON (opme: aHATUTHYECKOM, Tpaduueckoi u cimoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO  QJITOPUTMUYECKOTO  MBIIUICHUSA, CHOCOOHOCTH K
00001IIEHNIO0 U KOHKPETU3aIUH, MCTI0JIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas J1uHUS «Hauama mareMarnueckoro aHajiun3a» MO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYT Kak MaTeMaTHYEeCKUX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX OO0YYaroNIMMCSsl, TaK KaK y HHUX TMOSIBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIUNA, OMpEeNeNiaTh HUX HaubOIbIIME W HAUMEHbIINE
3HAYEHUS, BBIUUCIATH IUIOMAAN (GUIYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
yCKOpeHusi mpoueccoB. JlaHHas coaep)karelnbHas JMHHS OTKPBIBAET HOBBIE
BO3MOYHOCTH TIOCTPOEHUS MaTeMaTHYECKUX MOJelel pealbHbIX CHUTYyalluH,
MO3BOJIIET HAaXOJUTh HAWIyulllee pEIIeHHe B TMPUKIATHBIX, B TOM YHCIE
COIMAJIbHO-3KOHOMUYECKHUX, 3a/1ayax. 3HAKOMCTBO C OCHOBAMHU MaTE€MaTUYECKOTO
aHaJiM3a CIOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOTO, (OPMaIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHHUHM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTEeMaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOyuarommecs y3HAKOT O
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BBIAIOIINXCST PEe3yJbTaTax, IMOJYYEHHBIX B XOJE Pa3BUTUS MATEMAaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMUECKas JIMHKUS «MHOXKECTBa W JIOTHKA» BKIIOYAET B
cebs1 DJIeMEHThl TEOPUM MHOXKECTB U MaTeMaTU4eCKOM JOTUKH. TeopeTuko-
MHOECTBEHHBIC MPEACTABICHHSI MPOHU3BIBAIOT BECh KYpPC LIKOJIbHOM MaTeMaTHUKU
U TpeajaraloT Haubojee YHHBEpCAJIbHBIA S3bIK, OOBEAUHSIOIIUNA BCE pa3eibl
MareMaTUKM U €€ TPUIOXKEHUH, OHU CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKUE
JUCIUIUIMHBI W WX TPWIOXKEHHs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOYHOCTh OOydYaromeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA  SI3bIK
COBPEMEHHON MaTeMaTHKU M KCIOJIb30BaTh €ro NI BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbBIM NPU3HAKOM MaTeMaTHUKUd Kak HayKd CleayeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBaHMWM W CIIEIOBAaHHE OMpPeaeIEHHBIM
npaBuWIaM  TIOCTPOCHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  JJIEMCHTAMH
MaTeMaTUYeCKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILICHUS
00yUarImuxcs, MO3BOJISET UM CTPOUTH CBOU PACCYXICHHUS Ha OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIIEHUS.

B yuyebHOM Kypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHaIu3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOr0 MOJEIUPOBAHUSA, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJECNIEH pealbHbIX
CUTyallUid, HUCCIENOBaHMUs HSTHX MOJENe C MOMOUIbI0 amnmapara aireopbl u
MaTeMaTUYeCKOro aHallu3a, WHTEPNpEeTalluu TMOJYYEHHBIX pe3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KOXKIBIH U3 Pa3eioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJB3YETCS NI pelieHUs MpUKIagHbIX 3amad. [Ipu
pelIeHUN  peallbHbIX  MPAaKTHUYECKUX  3a7ad  oOyuawliuecs  pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh  AHAJIOTHIO, 0000IIaTh UM  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS] MPUKIAAHBIX 3a]a4
OpraHu3yeTcsl B MPOIIECCe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hadasna
MaTeMaTUYeCKOTO aHan3ay.

Ha wu3ydenne yueOHOro Kypca «AnreOpa W Hadajlla MaTeMaTHYeCcKOro
aHanu3a» otBoauTcs 272 4aca: B 10 kmacce — 136 yacoB (4 gaca B Henento), B 11
kiacce — 136 gacoB (4 yaca B HEJICITIO).



COILEP KXAHUE OBYUYEHUA
10 KVIACC

Yuciia 1 BbIYMCICHUSA

PaunonanbHbeie uncna. OOBIKHOBEHHbIE U JECATUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tmepuoauyeckue apoou. Ilpumenenwe npoOel W MPOLEHTOB IS
pelleHns MPUKIAAHBIX 3a]1a4 U3 PA3IMYHbIX OTPaciieil 3HaHUW U peaIbHON KU3HMU.

JelictButenbHble  4yucia. PaluoHanbHbIE W HUppalMOHAIBHBIE YHCHA.
Apudmernueckue  omnepaudd € JEUCTBUTENBHBIMU  YuciamMu.  Moaylib
JNENUCTBUTENBHOTO Yucia U ero cpoiicTBa. [Ipubnik€HHbIe BBIYUCIECHMS, TpaBUIa
OKpYTJIEHUS, MPUKUIKA U OLICHKA PEe3yJIbTaTa BHIYUCICHUH.

Crennenp ¢ 1neiabIM nokaszareieM. bunoMm Hperorona. HMcmoab3oBanue
noAXos1e Gopmbl 3anmucu JEHCTBUTEIBHBIX YHUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABIICHUS TaHHbIX.

ApudpMeTnuecKkuii KOpeHb HATypaIbHOM CTENEHU U €r0 CBOMCTRBA.

Crenenp ¢ pandOHAIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JEUCTBUTENILHBIM MOKA3aTEIEM.

Jlorapupm uwmcna. CpoiictBa mnorapudma. JlecsITUYHBIE W HATypaJIbHBIC
J0TapuMBbL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHMCIOBOrO aprymeHra. ApPKCHHYC,
APKKOCUHYC Y apKTAHIE€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUSI U HEPABEHCTBA

ToxmecTBa ¥ TOXIECTBEHHBbIE TMpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUsl. PaBHOCWIbHBIE ypaBHEHHsSI M YpaBHEHUs-CIEACTBUs. HepaBeHCTBO,
pellIeHNe HEPABEHCTRBA.

OCHOBHbIE METOJIbI PEIICHUs LENbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOro4wieHbl OT OJHOW IepeMeHHOW. J[leneHne MHOrousjeHa Ha
MHOrowieH ¢ ocratkoM. Teopema besy. MHorowieHsl ¢  UEIBIMU
kor¢pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BBIPAXKEHUHN, COJIEPKAIINX CTEICHH U KOPHHU.

HNppauroHanbHbIe YpaBHEHUS. OcHOBHbIE METO/IbI pelieHus
UPPaLlMOHAIBHBIX YPaBHEHUU.

[TokazarenbHple ypaBHeHUs. OCHOBHBIE METOJBI PELICHUS IOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHre BRIpaXKEHUM, COMEPKAIIMX JTOTAPUDMBIL

Jlorapupmuueckue YpaBHEHHUS. OcHOBHBIE METO/IbI peleHus
JorapuMHUUECKUX ypaBHEHUI.



OcHOBHbIE TPUTOHOMETPUYECKUE bopmMyIbL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM. PerieHne TpUroHoMeTpu4ecKux ypaBHEHUM.

Pewienne cucrem JMHEHHBIX YypaBHEHUM. MarTpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHUil. Ornpenenurenb MaTpulbl 2X2, €ro TreOMETPUYECKUNH CMBICT U
CBOWCTBA, BBIYMCICHHE €r0 3HAYEHHUSI, PUMEHEHUE OMNPEIEIUTENs ISl PELICHUS
CHUCTEMBbl JIMHEHMHBIX YypaBHEHUW. PemeHne nNpukiIagHeIX 33Jad C IOMOUIBIO
CHUCTEMBbl JIMHEHMHBIX ypaBHeHWW. MccimemoBaHne TOCTPOCHHOM MOJEIUA C
NOMOIUIBIO MATPULL U ONPEAEIIUTETIEH.

[TocTpoeHre MaTeMaTMYECKMX MOJENEH pPEaJbHON CHUTyallud C MOMOUIBIO
YpPaBHEHUM U HepaBeHCTB. [IprMeHeHne ypaBHEHMU W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad W 3a7ad4 M3 pa3jIuvHbIX OoOJIacTell HayKh U peabHOU
KU3ZHHU.

POyHKuMU U rpaguku

OyHkims, cnocoObl 3anaHusi (QyHKuMu. B3aumbo oOpaTHble (QyHKIUM.
Komnosumuss  gynknuit. I'paduk  dyHkimm. DineMmeHTapHble NpeoOpa3zoBaHuUs
rpaduKoB QyHKIIHIA.

OOGnacTe omnpeneneHuss U MHOXKECTBO 3HaueHUd QyHkuuu. Hynu QyHkuum.
[IpomexyTku 3HakomocTosiHCTBa. UETHbie M Heu€THbIe PyHKIMH. [lepuoanueckue
dbyukuuu. [IpoMexyTKu MOHOTOHHOCTH (GYHKIMHA. MaKCUMyMbI U MUHHUMYMBI
¢bynkunu. Hanbonblee n HaMMeHbIlIee 3HAaUeHUS (PYHKIMU Ha IPOMEXKYTKE.

JluneitHasi, KBaApaTuyHas U JPOOHO-JIMHEWHas (QYHKIUM. DIeMeHTapHOe
UCCIIEZIOBAaHKUE U MOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HaTypajJbHBIM M LEJIbIM MOKa3aTesneM. E€ cBoiicTBa u
rpadguk. CpoiictBa u rpaduk KOpHS N-OM CTENmeHH Kak (PyHKUUU OOpaTHOMU
CTENEHN C HATyPaJIbHBIM IIOKA3aTEIEM.

[TokazarenbHass W jorapudmuueckas (QPyHKIMH, UX CBOWCTBA MU TrpaduKu.
Hcnonp3oBanue rpa@ukoB GyHKUMN AJIsI pELICHUS] YPaBHEHHN.

Tpuronomerpuueckass OKpPYKHOCTb, OINPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIUOHATIbHBIE 3aBUCUMOCTH B pEANBbHBIX MPOLECCAX U  SBICHUSX.
I'paduku peanbHBIX 3aBUCIMOCTEH.

Hayaja maTeMaTH4eCKOro0 aHAJIHM3a

ITociiemoBaTeILHOCTH, CIIOCOOBI 3aJaHMs IOcieaoBarenbHOCTer. MeTton
MaTeMaTUYECKOU VHIYKIIHH. MOHOTOHHBIE u OTPaHUYECHHBIE
NIOCJIEIOBATENBHOCTH. VCTOpUS BO3HMKHOBEHMS MAaTEMAaTHYECKOTO aHalW3a Kak
aHaJIn3a OECKOHEYHO MabIX.

Apudmerndeckas 1 reoMeTpuyecKas mnporpeccud. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccusd. Cymma O€CKOHEYHO YOBIBAIOIIEH I€OMETPUYECKON
Iporpeccuy. JIMHEWHbIM U dKCIIOHEHIMaNbHbIM pocT. Yucno e. opmyia CioXKHbIX
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OpoUEHTOB. Vcnonb30BaHME TMPOTPECCUU JJisl  PEIICHHUS pPEealbHbIX 3a7ad
MPUKIAHOTO XapaKTepa.

HemnpepwiBHble ¢GyHKIMH W WX CcBoicTBa. TOUYKM paspbiBa. ACHMITOTHI
rpaguxoB ¢Qynkimii. CoiicTBa (GyHKIUNA HENpEpBIBHBIX Ha OTpe3ke. Meton
VUHTEPBAJIOB ISl PEUIEHUSI HEpPaBEHCTB. lIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 115 pelleHus 3a1ad.

[lepBas u BTOpas npousBojHbIe GyHKIMU. OnpeneneHue, reoMeTpUIEeCKUl 1
dbu3nueckuii CMBICT MTPOU3BOIHON. YpaBHEHUE KacaTelbHOU K rpaduky QyHKIUH.

[IpousBoiHBIE AJIEMEHTapHbIX  (PYHKIHIL. [IpousBoiHAsT ~ CyMMBI,
NPOU3BEJICHUS, YACTHOTO U KOMIO3UIUU (DYHKIHIA.

MHo:xecTBa U JIOTHKA

MHo)kecTBO, omepauud HaJ MHOKECTBAaMH M WX CBOWCTBA. Jlnarpammsbl
Oiinepa—Benna. [IpuMeHeHHEe  TEOPETUKO-MHOXECTBEHHOTO  ammapara  JJis
OINMCAHUsl PEAITbHBIX IPOILIECCOB M SIBJICHUM, MPU PELICHUH 33a4a4 U3 JPyrux
y4eOHBIX TIPEIMETOB.

Ornpenenenvie, TeopemMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIACC

Yuciia 1 BbIYMCICHUSA

Harypanbubeie u nenble yncna. [IpuMeHeHuEe NMPU3HAKOB JIETUMOCTH LIEJbIX
gyycea, HaubOosbmuid oOmmi genurens (ganee — HOJ]) m HamMenbiee oOIiee
kpatHoe (ganee — HOK), ocTtaTtkoB mo moayJto, anropurma EBkiuaa ajis pemeHus
3a/1a4 B LUENbIX YUCIaX.

KommiekcHple uyucna. AnreOpanueckass W TpUTOHOMETpUueckas (Hopmbl
3aMUcyu KOMIUIEKCHOTO uHcia. ApudMeTHueckue ornepauul ¢ KOMIUIEKCHBIMU
yucnamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu N-o¥ creneHu u3 KOMIUIEKCHOTO uucia. [IpumeHeHune
KOMIUTEKCHBIX YHCEN JIJIsl PEIIeHUs (PU3UUIECKUX M T€OMETPUYECKUX 3aad.

YpaBHeHUS ¥ HEPABEHCTBA

CucreMa W COBOKYNHOCTb YPaBHEHUMI M HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CUCTEMBI-CIEACTBYsI. PaBHOCHIIbHBIE HEPABEHCTBA.

O100op  KOpHEM  TPUTOHOMETPUYECKMX  ypPaBHEHMM C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PellieHre TpUroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIE METOJbI  pEUIEHUS TOKAa3aTeIbHBIX U  JIOTapUDMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJBI PELICHNS] UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOABI PEIIECHUS CHCTEM M COBOKYNHOCTEH palMOHAJIbHBIX,
UppAIMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(OMHUUECKIX yPaBHEHHI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMHM.

[IpumMeHenue  ypaBHEHUMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJady W 3a7a4 M3 pPa3jIuvyHbIX OoOJIacTeld HAyKh U pealibHOM
YKWA3HU, UHTEPIIPETals MTOJTYyUYEHHBIX PE3yJIbTaTOB.

DyHKIUN U TPaPUKH

I'padux kommoszuruu ¢GyHkimii. ['eomerpudeckue o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJIWHATHOM IIOCKOCTH.

Tpuronomerpudeckue (QyHKIMH, X CBOMCTBA U rpadUKH.

['padrueckrie meToabl pelieHus ypaBHEHMA M HepaBeHCTB. ['paduueckue
METObl PEUIEHUS 33/a4 C IapameTpamu.

Hcnons3oBanue rpadukoB (QYHKIUN JJISI HWCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 JIPYTHX YueOHBIX
IPEIMETOB U PEATBHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIU3a

[IprMmeHeHne MPOU3BOAHON K MCCIENOBAaHUIO (PYHKIIMA HAa MOHOTOHHOCTh U
skcTpeMyMbl.  Haxoxpaenue  HamOOJbIIEr0O M HAUMEHbBIIETO  3HAYEHUI
HeNpepbhIBHON (YHKIMHU HA OTpE3Ke.

[IpyuMeHeHne NpPOUW3BOMHOW ISl HAXOXACHUS HAWIYYIIEro pEHIeHUS B
NPUKIAIHBIX 33Jladyax, [JIs ONPEAEIEHUS CKOPOCTH M YCKOPEHMsS mpollecca,
3aaHHOTO (OPMYJIION UK TPaAdUKOM.

[lepBooOpasHas, OCHOBHOE CBOWCTBO mepBooOpasHbiX. IlepBooOpasHbie
snemMeHTapHbIX QyHkiuil. [IpaBuna HaxoXaeHusT TepBOOOPA3HBIX.

Wnrerpait. I'eomerpuueckui CMBICII MHTErpaa. Brruncnenue
omnpeaenénHoro unaterpaina mno gopmyie Herorona-Jleitbnuiia.

[IpuMeHeHne wuHTerpajia sl HAXOXACHUS IUIOWANEH IJIOCKUX QUryp u
00BbEMOB T€OMETPUYECKUX TEI.

[Tpumepsl pemenuii  auddepeHInalbHBIX ypaBHEHUH. MaremaTuueckoe
MOJICTUPOBAHUE pPEAIbHBIX TMPOLECCOB C MOMOIIbI0  AuddepeHnanbHbIX
YPaBHEHUI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBII YPOBEHB) HA VPOBHE CPEJJHETO OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYAIOIIETroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHICKOTO  OOIIecTBa,  MPEJACTaBICHUE O
MaTeMaTUYECKUX OCHOBAX (PYHKUIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
nporeyp TpakIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI U JPYroe), yYMEHHE
B3aUMO/JICUCTBOBATh C COIMAIBHBIMU HWHCTUTYyTaMU B COOTBETCTBUM C HX
GyHKIMSAMU U HA3HAYCHHUEM;

2) NIATPHOTHYECKOT0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAKIAHCKON HJIEHTUYHOCTH, YBAKEHUS K
NPOILLIOMY M HACTOAIIEMY POCCHUICKON MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUAM POCCUICKHX MAaTEMaTHUKOB M POCCHUMCKON MaTEMaTHUYE€CKOM IIKOJIbI,
UCTIOJIb30BAHUE JTUX JIOCTMKEHUM B JPYrUX HayKax, TEXHOJOTUAX, cdepax
HKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, copMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO IMOBEJECHUS, CBSI3aHHOTO C IMPaKTUYECKUM
OPUMEHEHUEM JIOCTWKEHUI HAyKHM U JESITEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TeTHYEeCKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ACTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a/lay, PEUICHUM, paccyXJIeHU, BOCIIPUUMYUBOCTD
K MAaTEMAaTHUYE€CKUM aCTIeKTaM pPa3IUYHBIX BHUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIMTAHMS:

cOpMUPOBAHHOCT, YMEHHSI TNPHUMEHATh MaTeMaTHUYeCKhe 3HaHUSA B
UHTEpecax 3I0pOBOro M 6€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3/I0POBBIO (30pOBOE MUTaHUE, COAJTaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/AbIXa, peryispHas puznueckas aKTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIBHOMN AEATENbHOCTHIO;

6) TPyA0BOI0 BOCIIMTAHUA:

TOTOBHOCTb K TpPYJy, OCO3HAaHUE LIEHHOCTU TPYJOJIO0Us, HHTEpPEC K
pa3nuuHbIM  cepaM  OPOPECCHOHATBHOW  JEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOD



Oynymeid mnpodeccu U peaM30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTb ¥ CHOCOOHOCTh K  MareMaTHUYeCcKoMy  OOpa3oBaHUI0 |
caM000pa30BaHMI0 HAa TNPOTSHKEHHUM BCEH JKWU3HU, TOTOBHOCTh K aKTHUBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a7a4 MAaTEMaTUYECKON HaNpaBlIEHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIUTAHUS:

c()OPMHUPOBAHHOCTh  DKOJIOTUYECKOM  KYJbTYpbl, IOHUMAHUE BIUSHHS
COLIMAJIbHO-3KOHOMUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLMATIbHOM
Cpellbl, 0CO3HaHHUE TTTOOAIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIeM, OpUEHTALHUS
HA TMPUMEHEHHE MaTeMaTUYEeCKUX 3HAHWUW [JIs1 pelIeHus 3a7ad B 00JacTH
OKPYJKAIOIIEH Cpenbl, IUIAHUPOBAHHE IIOCTYIIKOB M OLEHKM HUX BO3MOKHBIX
IIOCJIEICTBAN JUJISI OKPY KAIOLIEH CPENbI,

8) HEHHOCTH HAYYHOI'0 NMO3HAHMSA:

cOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAyKM U OOIIECTBEHHOM  MpPaKTUKH, MOHUMaHHUE
MaTeMaTUYeCcKOM HayKu Kak cdepbl 4Yel0BEYECKOW MesTeIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYUMOCTH JJI PpAa3BUTUS UMBWIM3ALMK, OBJAJEHHUE S3BIKOM
MaTeMaTUKH M MAaTeMaTH4eCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYUIECTBIISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JI€SITEIbHOCTD
VWHIVBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeibHBIE YHUBEPCAJbHbIC Y4eOHbIC 1eHCTBUS

ba3oBble Jjoruyeckue aeincTBus:

BBISIBJISITH M XApaKTEPU30BATHh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TMOHATHUNA, OTHOUICHUM MEXAYy MOHATHSIMHU, (OPMYIUPOBATH
ONpe/ieNIeHUs] TIOHSTHUH, yCTaHABJIMBATh CYIIECTBEHHBIM NMPU3HAK KilaccU(UKAIIH,
OCHOBaHUS [ 000011IeHNs ¥ CPAaBHEHUS, KPUTEPUU MPOBOJUMOIO aHAIU3A;

BOCIIpUHUMATh,  (QopMyIHpoBaTh U  NPe0OpPa30OBBIBATH  CYXKJICHHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIE, €AUHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U NPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOIIOJEHUSX W YTBEPXKICHUSX, MpeJjiaratb KpUTEPUU s
BBIABIICHUS] 3aKOHOMEPHOCTEN W MTPOTHUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JACAYKTHUBHBIX U
VMHAYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUYEHUH IO aHAJIOTHH;

MIPOBOJINTh CAMOCTOSITENIBHO J0Ka3aTeNIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CY>KJICHUSI U BHIBOJIbI;
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BHIOWpATh CMOCO0 pemieHus YydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBIOUpATh  HauWOoJiee  TOAXOIAMMNA C  Y4ETOM
CaMOCTOSITETLHO BBIICIICHHBIX KPUTCPHEB).

ba3zoBrble ucciienoBare/ibCKie AeCTBUA:

UCMOJIb30BaTh BOMPOCHI KakK MCCIEIOBATEIbCKUN WHCTPYMEHT [O3HAHMUS,
dbopMysMpoBaTh  BOMPOCHL,  (UKCUPYIOIIUE  TPOTUBOpeYHUe,  MpoodaeMy,
yCTaHaBJIMBaTh HCKOMOE W JaHHO€, (hOpMHpOBaTh TUIOTE3Yy, apTyMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHE,

MPOBOJAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIEIOBAHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MAaTEMaTU4YECKOTO OOBbEKTa, SIBJIEHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXAy 0OBbEeKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITeTLHO (POPMYJITUPOBATh O00OOIIEHUS W BBIBOJBI IO peE3yJbTaTaM
NpoBeAEHHOTO  HAOJIOJCHUs,  WCCIIEAOBAHUS,  OILIEGHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKXKe BbIIBUTATH
NPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIISITh JIePUIMTHI MHGOPMALIUK, JTaHHBIX, HEOOXOJIUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJISI PEIICHUSI 3a/1a4H;

BBIOMpATh MH(MOPMAIMIO U3 UCTOUYHHUKOB PA3IMUHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMaTU3UPOBaTh M HWHTEPNPETUPOBATH HUHPOPMALMIO PA3IUYHBIX BHJIIOB H
dbopM npencraBieHus;

CTPYKTYpUpPOBaTh MH(POpPMAINIO, MPEACTABIATh €€ B pa3NUyHBIX (opmax,
WLIIOCTPUPOBATh rpaduuecky;

OIICHUBATh HaEKHOCTh uHbopMauu 1o CaMOCTOSITEILHO
c(hOpMyJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA

OoO1ueHue:

BOCTIPUHUMATh U (POPMYJTHUPOBATh CY>KJACHHUS B COOTBETCTBUH C YCIOBHUSIMH U
HeJIsIMHn 06IJ_I€HH$I, JCHO, TOYHO, I’paMOTHO BBIpa)KaTL CBOIO TO‘IKy 3p€HI/I$I B
YCTHBIX W TIMCHbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHHUS MO XOJy PEIICHUS 3aadyw,
KOMMEHTHPOBATh MMOJYUYCHHBIN Pe3yJIbTarT;

B XOJie 00CYXJeHMs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK1aeMOW TEMBI,
npoOJieMBl, peIIaeMOW 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA ITOWCK
pEIlICHNsI, COIMOCTABJISATh CBOM CYXICHUA C CYXJACHHUSIMH JPYTHMX Y4YaCTHUKOB
nuanora, oOHApYKUBATh Pa3IMUME W CXOJCTBO MO3UIMHA, B KOPPEKTHOUN (opme
dbopMyIUpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
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IIPEACTABIIATh PE3yJbTaThl PELICHUS 3aJa4M, HKCIIEPUMEHTA, UCCIIEIOBaHUS,
NPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4YETOM 3a/aad
IpPE3EeHTallu U 0COOEHHOCTEN ay IUTOPUH.

PeryisiTuBHbIEe YHHBeEpPCAaJbHbIC YYeOHbIE 1elCTBUS

Camoopranusamus:

COCTaBJIATH IUIAH, AJITOPUTM pELICHUs 3a]layd, BIOUPATH CIIOCOO PEIIEeHus ¢
y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUI C y4ETOM HOBOM MH(OpMaLUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN MHTE/IEKT:

BJIAJ€Th  HABbIKAMHM  MO3HABaTENbHOW  peQuieKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JACHCTBUI M MBICIMTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB, BIAICTh
crnocobamMu CaMONpPOBEPKH, CAMOKOHTpPOJISL Hpoliecca M pe3yibTaTa peLIeHUs
MaTeMaTUYECKOM 3a7auM;

NPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH PELICHUM 33a/auH,
BHOCHUTb KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYJIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3yJIbTATA LEJIU U YCIOBUAM, OOBSCHATH NPUUYNHBI
JOCTWXEHHS MW HEIOCTHKEHUS! pe3yJIbTATOB NEATEIbHOCTH, HAXOAUTH OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

NOHMMATh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaTbHOU
paboThl MpU pelIeHHH Yy4yeOHbIX 3ajady, M[PUHUMATh IEeJdb COBMECTHOM
JeSITEbHOCTH, IUIAaHUPOBATh OPTaHM3AIMI0O COBMECTHOM paboThl, pacnpeneisiTh
BUJIbI paldoOT, JIOTOBApHUBATLCS, OOCYXAaTh TMpoOLleCC U pe3yabTar padoThI,
000011aTh MHEHHST HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (00CykJeHusi, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMBI» W UHBIE), BBIIOJHIATH CBOIO 4acTb padoOThl U
KOOPJMHUPOBAaTh CBOM JAEUCTBHUA C JAPYIMMH WIEHaMH KOMAaH/bl, OLIEHUBATh
Ka4ecTBO CBOEro BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUS.

HNPEJMETHBIE PE3YJIbTATDBI

K xoniy oOydenuss B 10 kiacce oOydYaromIMiics MOJYYUT CIEAYIONINE
IpeIMETHbIE Pe3yJIbTaThbl MO OTIAEIbHBIM TeMaM paboudeil mporpamMMmbl yueOHOTO
Kypca «Anredpa 1 Hadyalla MaTeMaTUYECKOTO aHaIn3ay:

Yucina v BbIYMCIICHUSA:
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CBOOOJHO OIEpPUPOBATh MOHATUAMHU: PANUOHATHLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckas JpoOb, TMPOICHTHI, HUPpPAIMOHATBLHOE YHUCIO0, MHOXKECTBa
palMOHANIBHBIX U JIEUCTBUTEIBHBIX YHUCEN, MOJYJb IEUCTBUTEILHOTO YUCIIA;

OPUMEHSATHh JPOOM M TMPOUEHTHhI ISl pPEUIeHHS MNPUKIAJHBIX 3aJad U3
Pa3JIUYHBIX OTPACIEN 3HAHUM U PEATbHOM KU3HU;

NPUMEHSATh NPUOIMKEHHBIE BBIYUCICHUS, MPAaBWIA OKPYIJICHHS, TPUKUAKY U
OLIEHKY PE3yJIbTaTa BHIYMCIICHUM;

CBOOOJHO ONEpHPOBATh TMOHSTHUEM: CTENEeHb C IEJIbIM TIOKa3aTelieM,
UCMOJIB30BaTh MOJAXOJAINIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEI JJIsI pEelIeHUs
MIPAKTHYECKUX 33]1a4 U MPEICTABICHMS JAaHHBIX;

CBOOOJHO OMNEpUPOBaTh MOHATHEM: apUPMETUYECKUN KOPEHb HATypalbHOMI
CTEIEHU;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM: CTEIIEHb C PAIIMOHATIBHBIM MMOKAa3aTeNIeM;

CBOOOJHO OMEpUPOBaTh MOHATUSAMHU: JIOTapuPM YHUCTA, JECATUYHBIE WU
HATypaJibHbIE JTOTApUDMBL;

CBOOOJHO ONEPUPOBATh MOHATUAMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC
YHCJIOBOTO apryMEHTa;

ONEPUPOBATH TMOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTaHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPaBEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBLHBIE YPABHEHUSI U YPABHEHUS-CIICICTBHUSA, PAaBHOCUIIbHBIC HEPABEHCTBA,

OPUMEHATh pa3JIMYHbIE METOJbl PEHICHHsS palUOHAIBbHBIX H JIPOOHO-
pallMOHANIBHBIX yPAaBHEHUW, TMPUMEHSATh METOJ HWHTEPBAIOB [J PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MMOHATUAMHU: MHOTOUJIEH OT OJHOW MEepPEeMEHHOMH,
MHOTOYJIEH C MLelbIMU KO3 (UIMEHTaMH, KOPHU MHOTOYJIEHAa, NPUMEHSThH
JIeJICHWEe MHOTOYJIEHA Ha MHOTOYJIEH C OCTaTKoM, TeopeMy besy u teopemy Buera
JUIs pelIeHus 3a/1ay;

CBOOOJHO OMEpUpOBaTh TMOHSATUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MATpHIA, ONPEACIUTENh MaTpULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICH,
WCIIOJIb30BATh CBOMCTBA ONpeAenuTeNnss 2 X 2 i BBIYMCIEHUS €ro 3Ha4yCHUs,
IIPUMEHSTh OINPENCIUTENN JUIsl PELIEHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHUM,
MOJIEIMPOBATh PEANbHBIE CUTYallMu C MOMOIIbIO CUCTEMBI JUHEWHBIX YPaBHEHUIA,
UCCJIEA0BATh IOCTPOCHHBIE MOJEIMW C MOMOIIBIO MATPUIl U OMNpPEAECITUTENEH,
VMHTEPIIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTAT;

UCIOJIb30BaTh CBOWCTBA JEMCTBUM C KOpPHAMHU ISl MpeoOpa3oBaHUs
BBIPAKCHUM;
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BBIMOJIHATH PE0OpPa30BaHUsl YHCIOBBIX BBIPAXKEHHM, COJEPIKALIUX CTETIEHHU C
paloOHATBHBIM TIOKa3aTeNeM;

UCIIOJIB30BAaTh CBOICTBa naorapugmoB ISt npeoOpazoBaHUs
J0TapU(PMUUECKUX BbIPAKEHUH;

CBOOOJIHO ONEPUPOBATh MOHATUSMU: HppaLMOHANIbHBIE, MOKa3aTelbHbIE U
JorapuPMUYECKHe ypaBHEHUS, HAXOAUTh WX PEIICHUSI C TIOMOIIHI0 PAaBHOCHIIBHBIX
NIEPEX0/I0B WX OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKUe (POpMyIIbl 1uisi IpeoOpa3zoBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHHUIA;

CBOOOJIHO  ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoAumble  (OpPMyNBl JUIsl  PEIIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX yPaBHEHUN;

MOJENHUPOBaTh pEANTbHbIE CHUTyalldd Ha s3bIKe anreOpbl, COCTaBISATh
BBIDQXEHHS, YPaBHEHUs, HEPABEHCTBA [0 YCIOBMIO 33Jayd, HCCIEI0BaTh
IOCTPOEHHbIE MOJIENIH C UCIIOJb30BAaHUEM amrapaTa ajareophl.

DOyHKIUN U TPAPUKHU:

CBOOOJIHO OTEpUPOBATH MOHATUSMU: (YHKIHMSA, CIIOCOOBI 3aMaHus (yHKIIUH,
B3aMMHO oOpaTHble (PyHKUMH, KoMmo3uuus (GyHKUME, rpaduk QyHKIMH,
BBITOJTHATH AJIEMEHTapHbIE MpeoOpa3oBaHus rpaduKoB QyHKIIHIA;

CBOOOJIHO ONEPHUPOBATh IMOHATUSAMHU: 00JACTh ONPEICIICHUS M MHOKECTBO
3HaYeHUH (PYHKUUU, HyIU QYHKIMH, TPOMEKYTKU 3HAKONOCTOSHCTBA;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: UYETHbIE M HEUETHBIE (YHKIIHH,
nepuoandeckre (yHKIUH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIUH, MAaKCHMYMBbI U
MUHUMYMBl (QYHKIUM, HauOOJIbIlIeE W HauMEHbIIee 3HaueHue QYHKUUM Ha
IPOMEXKYTKE;

CBOOOJIHO OTEPUPOBATH MOHSATUSMHU: CTENEHHAs (YHKIMS C HATypadbHBIM U
IEeNBIM TToKaszaTeneM, TpaduK CTENeHHOW (YHKIMU C HATypaJbHBIM M IEITBIM
nokaszatesieM, rpaguk KOpHS N-oil creneHW Kak (PyHKUMHM OOpaTHOW CTENeHU C
HATypaJbHbIM MOKa3aTeeM;

ONepUpoBaTh MOHATUSAMM: JIMHEWHAas, KBajpaTudyHas W JpOOHO-JIMHEHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIEI0BaHUE U MOCTPOCHUE UX TPAPUKOB;

CBOOOJIHO OTNEpUPOBATh MOHATHAMU: TOKa3zaTeNbHas W JorapupmMuueckas
GyHKIIMM, MX CBOWCTBa M TpaduKy, HCIOIb30BaTh MX TpapuKU s pEIIeHUs
YPaBHEHU;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTD,
OTIpEJICIICHNE TPUTOHOMETPUUECKUX (DYHKIMN YHCITOBOTO apTyMEHTa;

UCTIONB30BaTh Tpadukd (YHKOWHA 1T  UCCIENOBAaHHS TPOIECCOB W
3aBHCHMOCTEN MpU pEUICHUM 3aJad M3 JPYTUX Y4eOHBIX MPEAMETOB M pealbHOU
KU3HU, BbIpaxaTh (pOopMysIaMu 3aBUCUMOCTH MEX]y BETUYHMHAMU;
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Havaja maTeMaTH4eCKOro aHau3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apUMETHUECKass U TEOMETpUYECKas
nporpeccusi, 0ECKOHEYHO YOBIBarOIasi TeOMETPUIECKasi MPOTPECCHsl, TUHEHHBIA U
HKCIIOHEHIMANIbHBIA POCT, (POpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABIICHHUE
O KOHCTAHTE;

UCIIOJIB30BATh NPOTPECCHH Ui PEIIEHUS PEAIbHBIX 3a1a4 IPHUKIAIHOTO
Xapakrepa,

CBOOOJHO OMEpUPOBATh MOHATUSMHU: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTpPaHUYEHHBIE TMOCIEA0BATEIbHOCTH,
MIOHUMATh OCHOBBI 33apOXKJECHHS MAaTEMATHYECKOTO aHalu3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMHU: HENPEpPhIBHbIE (YHKINUW, TOYKHU
paspsiBa rpaduka QyHKIMH, aCUMITOTH Tpaduka QyHKINY;

CBOOOJHO oOmepupoBaTh MOHATHEM: (YHKIMS, HEMpepbhIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUN ISl pEIICHHUs 3a]1a4;

CBOOOJHO OMNEpUpOBaTh TNOHATUSAMM: TIepBasi M BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIINU;

BBIYUCIISATh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUSA, YACTHOTO W KOMITO3UIIMU
NBYX (DYHKIWH, 3HATh MPOU3BOIHBIC 3JIEMEHTAPHBIX ()YHKIIUIA;

UCMOJIb30BaTh T€OMETPUUECKUM M (DU3MUECKUIl CMBICT TPOU3BOJHON MJisi
pelIeHus 3aaad.

MHoxkecTBa H JIOTHKA:

CBOOOAHO  OMEpUPOBATh  MOHATUSIMH:  MHOXKECTBO, ONEpAallMd  Haj
MHOKECTBaMU;

MCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN almapar s OMUCAHUS PEaTbHbBIX
NPOLIECCOB U SIBJICHUM, MPU PEUIEHUH 33/a4 U3 JPYTUX yUEOHBIX NPEIMETOB;

CBOOOJHO OMNEpUPOBATH MOHATUSIMU: OIpENEICHUE, TEOpPEMa, YpaBHEHHUE-
CJIEICTBUE, CBOMCTBO MATEMAaTHUYECKOTO OOBEKTa, T0KA3aTeIbCTBO, PABHOCHIIHHBIC
YpaBHEHUSI U HEPABEHCTBA.

K konmy o6ydenus B 11 kiacce oOydarouiuiicss MOJYUHT CIEIYIOIINE
npeaIMETHBIE Pe3yJbTaThl MO OTJAEIBHBIM TeMaM paboudeil mporpamMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajla MaTeMaTUYECKOTO aHaJIU3ay:

Yuciia ¥ BBIYHCTICHUS:

CBOOOJHO ONEpHPOBATh TMOHATHSIMU: HATypalbHOE U IIEJIOE YHUCIO,
MHOJKECTBA HATYyPaJIbHBIX W LEIBIX YMCEN, UCHOJIb30BaTh MHPU3HAKU IEIUMOCTHU
uensix yncen, HOJ[ n HOK HatypanbHBIX umcen s pelieHus 3aaad, IPUMEHSTh
anroput™m EBKknnna;

CBOOOJHO ONEpHpPOBaTh IMOHATHUEM OCTaTka IO MOJYJ0, 3aIllUChIBATh
HATypaJbHbIC YHUCIIA B PA3TUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;
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CBOOOJHO OMEpPUPOBATh MOHATUAMHU: KOMILUIEKCHOE YHCIO U MHOXKECTBO
KOMIUTEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIC YHCIa B aiareOpandeckod u
TPUTOHOMETPUYECKON (Popme, BBITOJIHITh apu(PMETHUECKUE OMepaluud C HUMHU U
n300pakaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpHUPOBaTh MOHATUAMU: HPPALUOHAJbHbBIE, IOKa3aTelbHbIE M
Jorapu(MHUUYECKUe HEPABEHCTBA, HAXOJIWUTh MX PEIIEHHs C [OMOUIBIO
PAaBHOCWIBHBIX MEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpHEW TIPU PEIICHUH TPUTOHOMETPHUUECKOTO
YPaBHEHUS;

CBOOOJAHO ONEpHpPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSATh  HEOOXOoAWMBbIe  (GOPMYJBI  IJIS  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATh MOHATUAMU: CUCTEMA M COBOKYIHOCTh yPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMbl U CHUCTEMBI-CIIEICTBHS, HAXOAUTh PEIICHUSA
CUCTEMBI U COBOKYITHOCTEH PAlMOHAIBHBIX, UPPAUUOHAIBHBIX, NIOKA3aTEIbHBIX U
Jorapu(MUUECKUX yPaBHEHUN U HEPABEHCTB;

peuiarb palroOHaIbHbIE, VMppalrOHAIbHbIC, ITOKa3aTeNbHbIC,
JorapuMHUUYECKUe W TPUTOHOMETPUYECKHME  ypaBHEHUS W HEPABCHCTBA,
COJZepIKAILUE MOLYJIU U ITAPAMETPBIL;

NPUMEHATh Tpaduueckre METOAbl JJIsl pElIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKXke 3aJ1a4 ¢ MapameTpamu;

MOJEIUPOBaTh pEaJbHbIE CUTyallUM Ha $3bIKE alreOpbl, COCTaBIATH
BBIDQKCHUSA, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJayu,
UCCIIeIOBaTh TOCTPOEHHBIE MOJIEIM C HCIOJb30BaHWEM ammapara anreOphl,
WMHTEPIIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT.

DyHKUMM U rpaduKu:

CTpOUTHh TpaPUKKM KOMMO3UIMU (YHKIMA C TOMOIIBIO 3JIEMEHTApPHOTO
UCCIICIOBAHMS M CBOMCTB KOMIIO3UIIMU JABYX (DYHKITHIA,

CTPOUTH TE€OMETpUYecKre oOpa3bl ypaBHEHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOAHO  ONEpHpPOBAaTh MOHATUSAMHU: TpaUKd TPUTOHOMETPUUECKUX
dyHKIMH;

OpUMEHSATh (YHKIMUA JJIS MOJEIUPOBAHUS W UCCIEIOBAHUS PEaTbHbBIX
IIPOLIECCOB.

Hayasa maTeMaTH4eCKOr0 aHAJIM3a:

UCIOJIb30BaTh MPOU3BOJAHYIO ISl UCCIEeNOBaHUs ()YHKIIMA HA MOHOTOHHOCTb
U OKCTPEMYMBI;

16



HAXOJUTh HAauOOJbIIEEe U HaUMEHbIIIEEe 3HAUYCHUS (PYHKIMHU HETIPEPHIBHOM Ha
OTPE3KE;

UCIOJIB30BaTh TMPOU3BOJAHYIO I HAXOXKICHUS HAWIY4lIero peuieHus B
OPUKIAJHBIX, B TOM YHCIE COLUMAIBbHO-3KOHOMHYECKHMX, 3ajadax, s
ONpEJENIeHNs CKOPOCTH M YCKOPEHHMs IHpoLecca, 3aJaHHOrO (QOopMyJIoNn WiIH
rpadukom;

CBOOOJAHO ONEpHpOBaTh MOHATUSAMHU: TNEpBOOOpa3Has, OMNpeAeNIEHHbIN
UHTErpaj, HaXOAWTb MEpPBOOOpA3HbIE AJIEMEHTAPHBIX (QYHKUUN U BBIYUCISATH
uHTerpan no Gopmyne Herotona-JleiOuuna;

HAaXOJUTh IUIOLIAAH ITIOCKUX (QUTYP U OOBEMBI TEJ C MOMOLIBIO UHTErPasa;

UMETh TPEJCTABICHHE O MAaTeMaTUYECKOM MOJEIMPOBAHMU Ha NpHUMEpe
cocraBieHus quddepeHIraTbHbIX YPaBHEHHIA;

pemiarh NPUKIAAHBIE 3a/la4d, B TOM YHUCIIE€ COIMAIbHO-’KOHOMHUYECKOTO U
(u3nyeckoro xapakrepa, CpeCTBAMH MATEMaTUUYECKOTO aHaJIM3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumuyecTBo yacos DJIeKTPOHHbIE
Ne HauMeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoaenire | Mpakruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypenI
MHokecTBO TeHCTBUTEIBHBIX YHCETL.
1 MHuorounensl. PaninonanbHbie ypaBHEHHS U 24 1
HepaBeHcTBa. CHUCTEMBI IMHEMHBIX
YpaBHEHU U
5 Oynknuu u rpadukn. CreneHHas GyHKIHS ¢ 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmernyeckuii KOpeHb N-0if cTENEHH. 15 1
UppatmonanbHble ypaBHEHUS
4 [MokazarenvHas Gyukius. [lokazarenpHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapupmudeckue ypaBHEeHUS
6 TpuroHomMeTpudYeCKHe BIpOXKEHUS U 29 1
YpaBHEHHUS
[TocnenoBaTenbHOCTH M IPOTPECCUU 10
HenpepeBabie pynkmwn. [Ipon3somHas 20
9 [MoBTrOpenue, 0600mIEHNE, CHCTEMATU3AIIHS 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0
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11 KIIACC

KoumuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3iesoB U TeM (undpossbie)
n/n NMPOrpamMmbl Bceero Kontpoanubre | - Tpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 HccnenoBanue GpyHKINN C TOMOLIBIO 99 1
IIPOU3BOTHOM
2 [lepBooOpa3Has 1 UHTErpaj 12 1
3 I'paduku TpUroHOMETPUIECKUX PYHKITUH. 14 1
TpuroHomeTpudecke HepaBeHCTBA
4 HppanuonanbHble, MOKa3aTeIbHBIE U 24 1
JorapudmuUecKue HepaBeHCTBa
KomrmnekcHbie uncina 10
HatypanbHble 1 1enble yncia 10
CucreMbl palioOHaIbHBIX, UPPALIMOHATBHBIX
7 MOKa3aTeJbHBIX U JIOTapU(PMUUESCKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTrpamMu 16 1
9 [MoBTropenue, 0600MmEeHNE, CHCTEMATU3AIIHS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 136 10 0
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