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HOACHUTEJIBHASA 3AITMCKA

YueOHbIli Kypc «AnreOpa W Hadajla MaTEMaTHYECKOTO aHalln3a» SBISETCS
OIHUM U3 Hambojee 3HAUMMBIX B TPOrpaMMe CpeaHero oomero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OO0CCIICYMBACT HMHCTPYMCHTAIBHYIO 0a3zy s
U3YYCHUSI BCEX ECTECTBCHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMupyeT
JIOTHYECKOE U a0CTPaKTHOE MBIIIICHHE 00yJYaIONINXCsl HAa YPOBHE, HEOOXOAUMOM st
OCBOCHHSI WH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH U JPYTHX
TUCIUIIIMH. B pamkax mgaHHOTO Y4YeOHOTO Kypca OOydaromuecs OBJIaJICBArOT
YHUBEPCAJIBHBIM  SI3bIKOM COBPEMEHHOW HayKku, KoTopas (opMynIupyeT CBOU
JOCTIDKEHUSI B MaTeMaTU4YeCKOi (popme.

VY4eOHbIll Kypc anreOpbl W HayaJl MaTeMaTHYeCKOro aHalv3a 3aKiIaJbIBacT
OCHOBY [UISl YCHENIHOTO OBJAJCHUA 3aKOHaMH (U3WUKH, XUMHH, OHOJOTHH,
NOHUMAHUS OCHOBHBIX TEHICHUMW Pa3BUTHUS SKOHOMUKU U OOILIECTBEHHON KW3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIONb30BaTh WX JUIsI JabHEWIEro oOpa3oBaHUS U B
NOBCEHEBHOM XU3HU. B TO ke Bpems oOBlaJicHHe aO0CTPaKTHBIMU W JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSIMU aireOpbl U MaTeMaTHYECKOI0 aHajlu3a pa3BUBAeT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTD, IOKA3bIBaTh YTBEPKICHUS C
NOMOUIbI0O MHAYKIUU M pacCyXJaThb JAEAYKTHBHO, HCIOJb30BaTh 0000IIEHHE U
KOHKPETH3allMl0, a0CTparupoBaHME€ W AHAJOTUI, (OpMUPYET KpEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xome wu3yueHus ydeOHOro kypca «Ainredpa M Hayala MaTeMaTH4YE€CKOIro
aHanM3a» oOyyarolluecs IMOJy4YaloT HOBBIM OMNBIT PEIICHUs NPUKIAIHBIX 3a]ad,
CaMOCTOSITEIBHOTO TOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peajJbHbIX CHUTYalUi,
MHTEPIIPETALMU MOJYUYEHHBIX PEIICHUM, 3HAKOMSATCS ¢ IPUMEPaMHU MAaTeMaTHUYECKUX
3aKOHOMEpPHOCTEd B  MpUPOJE, HAayKe U HCKYCCTBE, C  BBIJAIOLIUMUCS
MaTeMaTU4YECKUMU OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHbIll Kypc 005aJaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM MOTEHIIHAIIOM,
KOTOpBIM  peanmu3yeTcss Kak uepe3 ydeOHbli MaTepuan, CHOCOOCTBYIOIIMIA
(GOpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, Tak M 4epe3 cnenupuky ydeOHOMH
NESITeNIbHOCTH,  TpeOyromell  OpoJOKUTENbHOW  KOHLIEHTpAallud  BHHUMAaHUS,
CaMOCTOSITEIILHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 IOJYYECHHBIA pe3yJIbTar.

B ocHoBe meTtonuku oOydeHus anreOpe ¥ HadajlaM MaTeMaTHYeCKOro aHajiu3a
JICKUT e TEIHbHOCTHBIN MPUHLIUI 00YUYESHHUS.

B ctpykType yueOHOrO Kypca «Anrebpa U Hayajla MaTeMaTUYECKOTO aHAJIN3a»
BBIJICJICHBl  CJIEAYIOIIME  COAEPKATEIBbHO-METOAUYECKHE JuHuUKA: «Yucma wu
BbluncleHus», «DyHKUUU U rpaduku», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTreMaTHU4eckoro aHamusa», «MHoXecTBa M JIorMKa». Bce  OCHOBHbIE
COAEPKATEIBbHO-METOAMYECKUE JIMHUM M3Y4YarOTCAd Ha MNPOTSHKEHWM [JBYX JIET



oOydeHHusT Ha ypOBHE CpeAaHero oOmero oOpa3oBaHUs, €CTECTBEHHO JOIMONHSIS APYT
Ipyra U TOCTETICHHO HACHINIASCh HOBBIMU TeMaMH M pasneiaMu. JlaHHBIA ydeOHBIN
KypC SBISICTCS HWHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHAECT B cebOe coaep’KaHue
HECKOJIbKUX MAaTeMaTHYCCKHX AWCIUIUINH, TaKWX KaK ajrebpa, TpUTOHOMETpHS,
MaTeMaTHYeCKUNA aHalIn3, TCOpHUS MHOXKECTB, MaTeMaTHYECKas JOTuka u apyrue. [lo
Mepe TOro Kak OOydJaroIuecs OBIAACBAIOT BCE OoJiee IMMPOKHUM MaTeMaTHYECKUM
ammapaTtoM, Yy HHX IIOCJICIOBATEIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS yMCHHUE
CTPOUTH MATEMAaTHYCCKYI0 MOJIeJb peaJbHOW CHUTyallMHM, WPUMCHATh 3HAHMUS,
MOJTydYeHHBIE TIPH HW3yYEeHWH Y4YeOHOTO Kypca, IS PEHICHUS CaMOCTOSTEIBHO
chopMyJIHPOBAaHHOW MaTEMAaTHYECCKOW 3aJadyd, a 3aTeM HWHTEPIPETHPOBATH CBOM
OTBET.

ConepxxaTtenbHO-MeTOIMUECKass JIMHUS «Yucia W BBIYMCICHUS» 3aBEplIacT
(dbopMUpOBaHNE HABBHIKOB HCIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOpoe ObLIO
HA4yaTo Ha YpPOBHE OCHOBHOTO 00miero oOpas3oBanms. Ha ypoBHe cpemHero ooiero
o0Opa3oBaHusl 0c000€ BHUMaHUE yJemsieTcss (OPMUPOBAHNIO HABBIKOB PallMOHATBHBIX
BBIUMCIICHUH, BKIIFOYAIOMINX B ce0s UCTIOIb30BaHUE PA3IMYHBIX (DOPM 3alHUCH YHCIa,
yMEHHE JeJaTh MPHUKUIKY, BBIMOIHATH MPUOTMKEHHBIC BBIYUCICHUS, OIICHUBATH
YHUCJIOBBIE BBIpaXEHUs, pabOTaTh C MAaTEeMaTHYECKMMHU KOHCTaHTAMHU. 3HAKOMBIE
00y4JarImuMcsi MHOKECTBA HATYypPATbHBIX, I[EJIBIX, PAIIMOHATBHBIX U JICHCTBUTEIHHBIX
yycesl JOTNOJHSKOTCA MHOXECTBOM KOMIUIEKCHBIX YHCel. B Kaxaom u3 3TUX
MHO>XECTB PAacCMaTpUBAIOTCA CBONCTBEHHBbIE €My CHEUM(PUYECKUE 3aJadd U
ONEpalyu: JCJIICHUE HALEJIO, OIEPUPOBAHUE OCTATKAMHU HA MHOXECTBE LEJIbIX YHCEII,
0ocoOble CBOMCTBA PAIMOHAIBHBIX W HMPPALUOHAIBHBIX YHCEN, apu(pMeTHYecKue
omepaluM, a TaKKE W3BJICUCHHE KOPHS HATypaJbHOM CTEIIEHM HAa MHOYKECTBE
KOMIUIEKCHBIX ~4ucel. brnaromapss MOCIeIOBATENbHOMY pAacCUIMPEHUIO  Kpyra
UCIIOJIb3YEMBIX YHCEII M 3HAaKOMCTBY C BO3MOXKHOCTSIMM WX NPUMEHEHUSA IS
pelieHuss pa3aIuyHbIX 3a1a4 (HOPMUPYETCS MPEACTABICHUE O €IMHCTBE MaTEMaTUKHU
KaK HaykMu M €€ poJaud B IMOCTPOEHHM MOJCIEN pEAIbHOTO MHpPA, MIUPOKO
UCIIOJIB3YIOTCSI 0000IIEHNE M KOHKPETH3aLIUsI.

Jluaus «YpaBHEHHS U HEPABEHCTBAa» pEAIMU3YeTCs Ha MPOTSKEHUU BCErO
oOy4deHHUs Ha YPOBHE CpEJHEro o0uiero o0pa3zoBaHus, MOCKOJIbKY B KaXJI0M pa3jelie
[Iporpammbl TpenyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anady. B pesynbrarte
oOydaromuecs: OBJAJEBAIOT pPa3IMUYHbBIMU METOJAMU pEIICHUS pPalUOHAIBHBIX,
UppalMOHANBHBIX, TOKAa3aTeNbHBIX, JIOTAPUPMUUYECKUX M TPUTOHOMETPUUYECKUX
YPaBHEHM, HEPAaBEHCTB M CHCTEM, a TaKXkKe 3aJad, COAEpKallUuX IapaMeTphl.
[lonydyeHHble yMEHHUS HIMPOKO HCIOJNB3YIOTCA MPU HCCIECIOBAaHUU (PYHKIUN C
MOMOIIBIO0 TPOU3BOAHOM, MPU PEIICHUH MPUKIAJHBIX 3a/1a4 U 33/1a4 Ha HAXOXKJICHUE
HauOOJBIINX W HAMMEHbIIUX 3HaYeHUM QyHKIuU. JlaHHas copepkaTenbHasl JTUHUSA
BKJIFOUAET B ce0s Takke (OpMUPOBAHUE YMEHUN BBIMOIHATH PAacU€ThI O GopMyiam,
npeo0pa3oBaHUsl  pallUOHANbHBIX, HPPALMOHAIBHBIX W  TPUTOHOMETPUYECKHUX
BBIPKEHUH, a TaK)K€ BBIPAKECHUMN, COACpKAIINX CTerneHu u jorapudmel. brarogaps
M3YYCHHUIO alreOpandyeckoro matepuaia MPOUCXOAUT JajibHeilllee pa3BUTHE
AITOPUTMUYECKOTO W a0CTPAaKTHOTO MBINUICHUSI OO0ydJaronmxcs, (GpopMupyrorces
HaBBIKA JISAYKTUBHBIX PpACCyXJEHHHM, paboTbl C CHMBOJBHBIMH (opMamH,
MIPE/ICTAaBICHUSI 3aKOHOMEPHOCTE M 3aBUCMMOCTEN B BHUJE PABEHCTB U HEPABEHCTB.



Anrebpa mpemnaraeT 3(Q(QEKTUBHbIE MHCTPYMEHTHI ISl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3ajad, HArJsIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

CopepxatenbHo-MeTOAUYecKass JuHUA «DyHKIMKU ©  TpaduKA»  TECHO
MEPETIeTAeTCs C APYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOIbKY B KAKOM-TO CMBICTIE
3a4a€T  MOCJIENOBATENbHOCTh HW3y4YE€HUs Marepuaiia. M3ydeHue CTENEeHHOW,
MOKAa3aTeIbHOM, JTOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (YHKIUN, HX CBOMCTB H
rpadukoB, WCMONBb30BaHUE (YHKIMI UIsI pEelIeHHs] 3aJady W3 JPYruX y4eOHBIX
MPEAMETOB U PEATbHOM KU3HH TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK
U C pellleHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3TOM Ooinbllioe BHUMaHUE YACTSETCS
(hOpMUPOBAHUIO YMEHHS BhIpaKaTh (HOpPMyJIaMU 3aBUCHUMOCTUA MEXAY Pa3IudHBIMU
BEJIMYMHAMM, UCCIEAO0BATh MOJyUYeHHbIE (YHKIIUU, CTPOUTh MX Tpaduku. Matepuain
3TOM COAEPKATEIbHOW JIMHUM HAlleJIeH Ha pPa3BUTUE YMEHUW W HABBIKOB,
MO3BOJISIIONINX BBIPAXKAaTh 3aBUCUMOCTH MEXKIYy BEIUYMHAMH B Pa3IU4HON (opme:
aHAJIMTHYECKOH, rpaduyeckoil u cioBecHOl. Ero mzyuenue cnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUSI, CIOCOOHOCTH K OOOOLIEHHWIO M KOHKPETHU3AILMH,
UCIIOJIb30BAHUIO AHAJIOTHM.

CopepxatenbHast nuHMS «Hauana MaTeMaTH4eCKOro aHaliW3a» IO3BOJISIET
CYLIECTBEHHO pACIIUPUTh KPYr KaK MaTEeMaTH4EeCKUX, TaK W MPUKIAJAHBIX 3aJ]1ad,
JNOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX IOSIBISIETCS BO3MOXHOCTb CTPOUTH
rpauKy CIOXKHBIX PYHKIMM, ONPEeAesaTh UX HauOOJIbIINE U HAUMEHbIIINE 3HAUCHMUS,
BBIUMCIATh IUIOWAANM (GUIYp U OOBEMBI Tell, HAaXOJAUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHasi conaep)kaTeinbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
IOCTPOCHUSI MAaTEMAaTUUYECKUX MOJENEH peajbHbIX CUTyaluil, MO3BOJISIET HAaXOJUTh
HaWIydlllee pEIIeHHEe B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMM MaTE€MAaTUYECKOrO0 aHajh3a CIOCOOCTBYET
pPa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JTOTUYECKOTO M KPEATUBHOI'O MBIIIJICHUS,
(OpMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MaTHUKH B Hayke,
TEXHUKE U HcKyccTBe. (OOywaromuecs Y3HAaIOT O BBLAAIOIIMXCA pe3yJbTaTax,
MOJIYYEHHBIX B XO/I€ Pa3BUTH MaTeMaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAMYECKass JIMHUS «MHOXKECTBa M JIOTMKA» BKIOYAET B
ceOst 2JEMEHThl TEOPUM MHOXKECTB U MaTEeMaTHYECKOM JIOTUKH. TeopeTHKo-
MHOY>KECTBEHHBIE MTPECTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTEMAaTUKU U
npeajgaraloT HaumboJjiee YHUBEpPCAIbHBIM S3bIK, OOBEIMHSIOIIMA BCE pa3esbl
MareMaTUKl M €€ MNPWIOKEHUH, OHHM CBA3BIBAIOT pa3Hble MaTEMaTHUYECKHE
JUCUUILIMHBI U UX IPWIOKEHUS B eAuHOe 1eoe. [103ToMy BaKHO aTh BO3MOKHOCTb
oOydaromeMycsi TMOHHMAaTh TEOPETHMKO-MHOXKECTBEHHBI  SI3bIK  COBPEMEHHOMU
MaTe€MaTHKHA M MCHOJIb30BaTh €0 JUIsl BBIPAXKEHUSI CBOMX MbICIEH. [[pyruM BaKHBIM
MIPU3HAKOM MaTeMaTHUKH KaK HAayKH CIIEAyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh
00OCHOBaHHM U clieJJOBaHUE OMPECIEHHBIM MPABUIAM MOCTPOCHHS JI0KA3aTEIbCTB.
3HAKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYECKOW JIOTMKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIIJICHUSI 00yYaroUuXcsl, MO3BOJIIET UM CTPOUTH CBOHM PACCYKIACHUS
Ha OCHOBE JIOTHYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTHUUECKOT'O MBIIIICHUS.



B yueGHOM Kypce «Anrebpa W Hadalla MaTeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYE€CKOTO0 MOJCIUPOBAHHSA, KOTOPBIC IPHU3BAHBI
criocoOCTBOBaTh  (POPMHPOBAHWIO HABBIKOB ITOCTPOCHHS MOJEICH  peaTbHBIX
CUTYyaIlMif, WCCICJIOBAaHUS OTHUX MOJENeld C TOMOIIBID ammapara aiareOpbl u
MaTEMaTHYECKOTrO aHalli3a, HWHTEPIpPETAllud IIOJYYCHHBIX pe3yibTaToB. Takwue
3aJlaHUs BIUIETCHBI B KaXKJBIH M3 Pa3JieIOB MPOrPaMMBI, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO MCIOJIB3YETCS IS PEIIeHUs NPUKIaAHBIX 3anad. [lpu
pEIICHHH  pCalbHBIX  MPAKTHYECKUX  3aJad  OOydYaroIIMecs  pa3BUBAIOT
HAOMIOATeTPHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IIATh U KOHKPETH3UPOBATh Mpobiaemy. JlearenbHOCTh
110 (DOPMHPOBAHUIO HABBIKOB PEIICHMS MPUKJIAIHBIX 33J1a4 OPraHU3yeTCs B IIPOLecce
M3YYCHUS BCEX TEM y4eOHOTO Kypca «Airedpa u Hayaia MaTeMaTHYSCKOTO aHAJIH3ay.

Ha w3yuenue yueOHOro Kypca «AnreOpa u Hayalla MAaTeMaTHYCCKOTO aHAIIH3a»
orBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 gyaca B Heneno), B 11 xmacce — 136
4yacoB (4 yaca B HEJIENIO).

COIJEPKXAHUE OBYUYEHUASA

10 KVIACC

Yuciia v BBIYUCJICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE M JECSATHYHBIE JIPOOH, MPOLEHTHI,
OeckoHeuHble nepuogudeckue npoOu. I[Ipumenenume npoOell W NPOLEHTOB AJIs
pELIeHHs] IPUKIIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTPAcieil 3HAaHUI U peaJbHOMN KU3HHU.

JevictBurenbHple  4ucia. PanuoHanbHble W UppAlMOHAJIBHBIE  YHCIIA.
Apudpmernyeckue  omepauuu ¢ JACUCTBUTENbHBIMH  YHCIaMH.  Moaynb
JNEMUCTBUTENIBHOIO 4HUCiIa M ero cBoicTBa. [IpuOimkEéHHbIE BBIYMCIEHUS, NpaBUIIA
OKpYIJICHUS, IIPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenr ¢ 1edbpIM  ITOKaszateneM. bwumHoM Hprorona. Wcnoib3oBanue
noaxo e (GopMbl 3aNUCU NEUCTBUTEIBHBIX YHCEN JUISI PEIICHHUS MPAKTHYECKUX
3374 Y MPEICTABICHUS TAHHBIX.

Apudpmernyeckuil KOpeHb HATYPaJIbLHON CTENIEHU U €r0 CBOWCTBA.

Crenenp ¢ palOHAJIbHBIM  IIOKa3aTcCJICM U eé CBOfICTBa, CTCIICHb C
I[GﬁCTBHTGJ'II)HBIM II0Ka3aTCJIEM.



Jlorapudm uymcma. CpoiictBa mnorapudma. JlecaTnyHble W HaTypajdbHBIC
JOTapU(PMBI.

CHuHyC, KOCHMHYC, TaHI€HC, KOTAHIE€HC YHCIIOBOI'O apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTAHT€HC YHUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPaABEHCTBA

ToxnmecTBa ©  TOXAECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUsA. PaBHOCWIIbHBIE ypaBHEHUST W YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelIeHrue HEpaBEeHCTBaA.

OcHOBHBIC METOJBI PEIICHUS IENBIX M IPOOHO-PAlMOHAIBHBIX YpPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHON TepeMeHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHorousneHsl ¢ 1enbpiMu Ko puimeHTamu.
Teopema Buera.

Hp606p3.30BaHI/I$[ YUCJIIOBBIX BLIpa)KeHHﬁ, coacpiKamux CTCIICHU U KOPHMU.

Wppanunonanbusle ypaBHeHHs. OCHOBHBIE METOJbI PELICHUS MPPAaLMOHAIBHBIX
YPaBHEHUH.

IlokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHMS IOKA3aTEIbHBIX
YpaBHEHUH.

[IpeoGpazoBaHue BbIpaKE€HUH, COIEPKALLUX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEILIEHUS JOrapu(PMUIECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPUUYECKUE (bopMyIIbIL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIpakKeHU. Pellienre TpuroHoMeTpuyeCcKux ypaBHEHUH.

Pemenne cucreM JIMHEHMHBIX YypaBHEHHMW. Marpuna CUCTEMBI JIMHEHWHBIX
ypaBHeHuW. Onpenenurens MaTpULbl 2X2, ero TeOMETPUYECKUN CMBICT U CBOWCTBA,
BBIYMCIICHUE €r0 3HAYECHUs, NPUMEHEHHUE OIPENCIUTENs IS PELICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHWH. PelleHne mNpUKIagHBIX 3a4a4 € IIOMOIIBID CUCTEMBI
JIMHENHBIX ypaBHeHMH. MccienoBanue MOCTPOCHHOW MOJEIHU € IIOMOLIBIO MAaTPUL] U
OIPEICIIUTENECH.

ITocTpoeHne MaTeMaTUYECKUX MOJIEIEH pPEealbHOM CHUTyallMd C IOMOILIbBIO
YpaBHEHUH W HEPaBEeHCTB. lIpuMeHeHHMe ypaBHEHUMH W HEPABEHCTB K PEUICHUIO

MaTeMaTHYEeCKUX 3aja4 U 3aJ1a4 U3 Pa3IMuHbIX 00J1acTel HAYKU U peabHOM KU3HHU.

DOyHKUMU U TPaPUKH



OyHkusa, cmocoObl 3amaHus  GyHKUMUA. B3ammMHO 00paTHble  (QYHKIUH.
Kommnosunua ¢ynkuuih. ['paduk ¢dyHKIMH. neMeHTapHble MpeoOpa3oBaHUA
rpadukoB pyHKIUH.

OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHWd (ynkuuu. Hymm ¢yHkimu.
[TpomexxyTkn 3HaAKOMOCTOSIHCTBA. UETHBIC M Heu€THhIC GyHKIMU. [lepmoamdeckue
¢byakoun. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl W MHHHUMYMBI
¢byuknuu. Hanbosnpiree n HamMeHbIee 3Ha9CHUS (DYHKITMN Ha TIPOMEIKYTKE.

JluneliHas, KBajapaTW4yHas W JAPOOHO-TMHEWHAS (YHKOWH. DJIEMEHTApHOE
HCCIIeIOBAaHNE U TTIOCTPOCHHUE UX IPaUKOB.

CrenenHass (QyHKIUS C HaTypalbHBIM M IeJbIM IMOKa3aTeneM. EE cBolicTBa u
rpadux. CBolicTBa U TpaduiKk KOPHS N-0¥ CTETICHN KaK (QYHKIIUU OOpPaTHON CTETICHU C
HATypaJIbHBIM MTOKA3aTEIEM.

[TokazatenvbHass u Jsorapudmuueckas (QyHKIMH, WX CBOWCTBa W Tpadukw.
Hcnonb3oBanue rpadmkoB PyHKIUHN I pEIICHUS YpaBHEHUH.

TpuroHomerpuueckass  OKPYXHOCTb,  OIPEACIIEHUE  TPUTOHOMETPUUYECKUX
(GYHKIIUH 9UCIIOBOTO apryMeHTa.

qDYHKHI/IOHaHI)HBIe 3aBUCUMOCTH B PCAJIBHBIX IPOLCCCaX U SABJICHUAX. rpa(l)I/IKI/I
pCalIbHBIX 3aBUCUMOCTEH.

Ha4vana MaTeMaTn4ecKoro aHaJim3a

HOCJ’IGI{OB&TGJ’IBHOCTI/I, CITOCOOBI 3aJaHusl  IocienoBaTelIbHOCTE. MeTton
MaTeMaTHYeCKOU HHAOYKIOWUH. MOHOTOHHBIEC U OTPpaHNYCHHBIC ITOCJICOAOBATCIIbBHOCTHU.
I/ICTOpI/I}I BO3HMKHOBCHHS MAaTEMaTH4YeCKOTO aHaju3a KaKk aHajn3a OCCKOHEYHO
MaJIbIX.

Apudpmerndeckas U TreoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKOM
nporpeccuu. JIMHEWHBIN U 3KCIOHEHUHAIBHBIA pocT. Yucno e. dopmyia CroXKHBIX
MpOLEHTOB. lcronp30BaHue mporpeccud Uil  pPELICHUs  pealbHBbIX  3a1ay
MIPUKIAJHOIO XapaKTepa.

HenpepbiBHble GyHKIIMU U UX CBOWCTBA. TOUKM pa3pbiBa. ACUMITOTHI I'paUKOB
¢ynkuuit. CBoiicTBa (yHKIMH HENMpPEepbIBHBIX HAa OTpe3ke. MeToa MHTEepBajoB AJIs
pelieHust HepaBeHCTB. [IprMeHeHne CBONCTB HENMPEPHIBHBIX (QYHKUIUN JUISl PEIICHUS
3a7ad4.

IlepBas u BTOpass mpousBojHble (yHKUUU. OmnpeneneHue, reoOMEeTPUUECKU U
(u3MYECKHl CMBICI MPOU3BOJHON. Y paBHEHHUE KacaTeabHOU K rpaduKy GyHKIUU.

[IpousBoanbie 3neMeHTapHbIX QyHKIUN. [Ipou3BoaHAsS CyMMBbl, TPOU3BEIACHMUS,
YaCTHOT'O U KOMITO3ULIUU (DYHKIIHIA.



MHo:KecTBa U JIOTHKA

MHoxecTBO, ornepanuu Hax MHOX€ECTBaMU 51 ux CBOWCTBA.
Huarpammel Oiinepa—Benna. IlpumeHeHHe TEOpEeTHUKO-MHOKECTBEHHOTO —aIapara
JUISl OIIMCAaHMUSl PEATBHBIX IPOLIECCOB M SIBIICHUM, NPU PEUICHUM 3a7ad U3 JIPYTUX
y4eOHBIX TTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CICACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHUS.

11 KIIACC

Yucia v BEIYUCICHUS

Hatypanpubie u 1ienble uncna. [IpuMeHeHHME TPHU3HAKOB JEIMMOCTH IEBIX
gyucen, Hanooapmuid oomwmit aenurens (nanee — HOJI) m HauMmenbIee oOmiee KpaTHOE
(manee — HOK), octatkoB mo moayito, aaroputMma EBknuaa ajis peuieHus 3ajgad B
EJBIX YhCIIax.

KommnekcHble uncna. Anredpandeckas U TpUroHOMeTpudeckas (popmbl 3anucu
KOMIUIEKCHOTO 4ucia. ApUpMETHYECKHE Olepaluy ¢ KOMIUIEKCHBIMH YHCIIaMHU.
N300pakeHre KOMILJIEKCHBIX YMCEN Ha KOOPAUHATHOM Tuiockoctu. @opmyna Myaspa.
KopHu n-oil cTreneHu M3 KOMIUIEKCHOIO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCell
VI pelieHus] PU3NYECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHeHHUs 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/IfI N HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI M
CHUCTCMBI-CJICICTBHA. PaBHOCUIBHBIC HCPaBCHCTBA.

OTt60p KOpHEUN TPUTOHOMETPUYECKUX ypaBHEHUU c IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellleHrne TpUroHoOMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUS [TOKA3aTEeNbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELIEHUSI HPPALIMOHAJIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PEUIEHUS CHCTEM M COBOKYIHOCTEM palMOHAJIBHBIX,
MppaLMOHANbHBIX, TOKA3aTENbHBIX U JTOTapU(PMUYECKUX YPABHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMU.



[IpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMATHYECKHUX
3a/a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JacTel HayKW M peaNbHOW >KM3HU, UHTEPIPETALUS
MOJIyYEHHBIX PE3yJbTATOB.

DOYyHKIUH U TPAPUKHU

I'padux xommosuruu ¢yaknuii. ['eomeTpuueckue oOpa3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAMHATHOMN TMIOCKOCTH.

Tpuronomerpuueckue GyHKIINU, ©X CBOWCTBA U TpaduKu.

I'padbuueckne Mertonmpl perieHHWs ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/Ibl PEUIEHHUS 3a/1a4 C ITapaMeTPaMH.

Hcnons3oBanue rpadukoB (YHKIUH ST  HUCCICIOBAHHUS IPOIECCOB U
3aBHUCHUMOCTEH, KOTOPBHIC€ BO3HUKAIOT MPU PEIICHUU 3a7ad M3 JPYTUX YIeOHBIX
IPEAMETOB M peaIbHOU KU3HHU.

Hauana MmaTeMaTH4eCcKOro aHaJjm3a

[IpumeHeHne TPOU3ZBOMHON K HCCICIOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh M
skcTpeMyMbl. HaxoxxaeHne HamOOJbIIEro U HaWMEHBIIEro 3HaYEHUN HENpepbIBHOU
(yHKIMHU HA OTpE3KE.

[IpumeHeHue MNPOU3BOMHONW JUII HAXOXKJIEHUS HAWIy4IIero peleHus B
NPUKIAJAHBIX 3aJadyax, A OIpeleNeHus CKOPOCTH U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION WK rpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX GyHkumid. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

Wuterpan. ['eomeTpuueckuii cMbIci MHTErpaja. Beraucienue ornpeaen&éHHOro
uHTerpania no ¢gopmyine Herorona-JleiOnuua.

[Ipumenenue wWHTErpana Uil HAXOXKIEHUS IUIOMAACH IUIOCKUX QUTYyp U
00BEMOB reOMETPUUECKHX Tel.

[Ipumeps pemenuit nuddepeHnnanbHbIX  ypaBHeHHH. MaTtemaTudeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLECCOB C MOMOIIbIO AU HEepeHIINATBHBIX YPAaBHEHUH.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHN 1 YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»  (YIJIYBJIEHHBIA
YPOBEHb) HA YPOBHE CPEJIHET'O OBIIEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI



1) rpaskIaHCKOr0 BOCIIUTAHMUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIMHU OOYYArOMIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHa POCCHUUCKOTO OOIIECTBA, MPEACTABICHHE O MAaTeMaTHUYECKHX
OCHOBax  (YHKIMOHUPOBAHMUS  PA3MUYHBIX  CTPYKTYp, SBICHUN, MPOLEIYP
TPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH! U APYToe), YMEHHE B3aUMOICHCTBOBATH C
COLIMAJILHBIMU HHCTUTYTaMH B COOTBETCTBHUH C X (YHKIIUSAMH U Ha3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKON Tpa)kJaHCKOW HWICHTUYHOCTH, YBAKCHHUSI K
MPOLIJIOMY M HACTOSIIEMY POCCUHUCKOW MATEMAaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MATEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JIOCTUKEHUW B JPYrMX HayKax, TEXHOJOTHsIX, cdepax
9KOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

OCO3HAHHUE JIyXOBHBIX ILIEHHOCTEW pPOCCHIICKOrO Hapoja, c(popMHPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTrO MOBEACHMS, CBA3aHHOTO C IPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKU U JESATENbHOCTHIO YUEHOI'O, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHHUE YCTOMUMBOIO OyayIIEro;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMS:

OCTCTHYCCKOC OTHOHICHHUC K MHPY, BKIIOYHYasd OSCTCTHUKY MATCMATHYCCKHUX
SaKOHOMepHOCTeﬁ, 06’beKTOB, 3ajgay, peHIeHHfI, paCCY}KﬂeHHﬁ, BOCIIpUUMYHNBOCTD K
MAaTCMATUYCCKHUM ACIICKTaM pPa3JINYHbIX BUAOB NCKYCCTBA,

5) pu3HUecKoro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh YMEHMS MIPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO U 0Oe3omacHOro obOpasa >KU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
3I0pOBbIO (3I0pOBOE MHUTAaHHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUH M OTHAbIXA,
perynsipHass (Qusnueckas aKTUBHOCTb), (PU3WYECKOE COBEPIICHCTBOBAaHUE IIPHU
3aHATHUSIX CIOPTUBHO-03J0POBUTENBHON JEATENBHOCTHIO;

6) TPyI0BOTr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTU TPYA0IIO0US, HHTEPEC K pa3InyHbIM
chepam mnpodecCHOHAIBHOW NESITEIbHOCTH, CBA3aHHBIM C MaTeMaTUKOM u eé
MPUIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oynyiiei mpodeccuu u
peann30BbIBATh COOCTBEHHBIC XU3HEHHBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ady MaTeMaTHUYECKOM
HaIPaBJICHHOCTH;



7) 3K0JIOTHYECKOr0 BOCIIMTAHHUS:

chOpMUPOBAaHHOCTh  JKOJIOTHYECKOH  KyJNbTYphl, TOHUMAaHHWE  BIUSHHI
COIMAJIBHO-KOHOMUYECKHUX TMPOILIECCOB HA COCTOSHUE MPUPOJHON M COIUATIBHOM
Cpellbl, 0OCO3HAHKE TII00ATBHOTO XapaKTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIINS Ha
MMPUMEHCHHE MaTEeMaTUYECKUX 3HAHWH IS PEIICHUS 3a/1ad B 00JaCTH OKpYIKaroIiei
Cpelbl, TJIAaHUPOBAHUWE IOCTYNKOB M OLEHKM KX BO3MOXKHBIX TOCJIEJICTBUN IS
OKPY’KAIOIIEH CPEebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMUPOBAaHHOCTL  MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHON MPAKTHUKH, TOHUMAaHUEC MaTEMaTHYCCKOM
HayKH Kak c(epbl 4eIoBEYCCKON NEITCIIBHOCTH, 3TAOB € Pa3BUTHS U 3HAYMMOCTH
JUIS. Pa3BUTUS IMBUJIM3AIMU, OBJIQJICHUE SI3BIKOM MATEMaTUKA U MaTEMaTHYECKOU
KyJIbTYpOH KaK CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MIPOCKTHYIO U
UCCJIEA0BATENbCKYIO I€ITEIIbHOCTh MHANBUYAIIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIC NeHCTBHS
ba3oBrble 1oruyeckue AeicTBHUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKUX
00BEKTOB, MOHATUN, OTHOLIEHUI MEXIy MOHATUIMH, (GOPMYIHPOBATH OINpEACICHUS
NOHSTUM, YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS s
0000111eHUsI U CPABHEHUS, KPUTEPUU TPOBOIUMOTO aHAJIN34;

BOCIIPUHUMATb, bopMynapoBaTh 151 peoOpa3oBHIBATH CYXICHUS:
yTBEpAUTENbHBIE U OTPULIATENbHBIC, EAMHUYHbIE, YaCTHBIE U 00ILIKE, YCIOBHBIC,

BBISBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUYHS B
(dakTax, JaHHBIX, HAONMIONEHUAX M YTBEPXKICHUSAX, IpeJylaraTh KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

JiejaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
WHIYKTABHBIX YMO3aKIFOUEHUN, YMO3AKIFOUEHUI 110 aHAJIOTUU;

MIPOBOJUTH CAMOCTOSATENBHO JIOKA3aTEJIbCTBA MATEMaTUYECKUX YTBEPKIACHUU
(mpsiMbIE W OT MPOTUBHOTO), BBHICTPAMBATh APTyMEHTALMIO, MPUBOAUTH MPUMEPHl U
KOHTpPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IBI;



BBIOMpATH CrIOCO0 pelieHrs yaeOHo 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelIeHus], BBIOUpaTh Haubosee MOAXOIAIIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX
KPUTEPUEB).

ba3oBble ucciieaoBarejibCKue 1eMCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS,
(hopMynHpOBaTH BOIPOCH, GUKCHPYIOIIKE TPOTUBOPEUHE, MpobdIeMy, yCTaHABIUBATh
HMCKOMOE M JaHHOE, (OPMHUPOBATh THUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO,
MHEHHUE;

IPOBOJUTH CAMOCTOSITEIIPHO CIIAHUPOBAHHBIN 3KCICPUMEHT, UCCIIEI0OBAaHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, SBICHHUA, Ipoliecca,
BBISIBJICHHUIO 3aBHCHMOCTEH MEXIy 00bEKTaMHu, SIBJICHUSIMH, IIPOIICCCaMU;

CaMOCTOSITEIFHO (POPMYJIUPOBATH OOOOIICHWS W BBIBOABI IO pE3yJbTaTam
IPOBEIEHHOTO HAOIOCHMS, UCCIICIOBAHNS, OIIEHUBATh JOCTOBEPHOCTD MOTYUYEHHBIX
pE3ynbTaTOB, BEIBOJIOB U 0000IICHUH;

IMPOrHO3UPOBATE BO3MOXHOC Pa3BUTHUC IIpOOCCCAa, a TAKXKC BbIJIABHUIATH
IMPCAIIOJIOKCHHS O €TI0 Pa3BUTUU B HOBBIX YCIIOBUIX.

Pab6ora ¢ undgopmanuei:

BBIABJIATDH I[C(I)HHI/ITBI I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XO,Z[I/IMI)IX I OTBETAa Ha
BOIIPOC U OJIs1 pCUICHUS 3a/1a1HU,

BbIOMpaTh HMH(OPMAIMI0 U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIMIO Pa3IMYHBIX BUIOB U (opM
IpeJICTaBICHUS;

CTPYKTYpHpPOBaTh HHGOPMAIUIO, MPEICTABIATh €€ B pa3iIUuHBIX (Qopmax,
WUTIOCTPUPOBATH IPaUUECKH;

OLICHMBATh HAJEKHOCTh MH(POPMALIUU 110 CAMOCTOSITENIbHO C(POPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmMyHuKaTUBHbBIE YHUBEPCAJIbHbIE Yy4eOHbIEe TelCTBUS
Oo01menue:

BOCIPUHUMATh U (POPMYJIHUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUAMU U
HeIsIMHU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NIACBMEHHBIX  TEKCTax, [JaBaTh IIOSICHEHHWs MO XOJy pCLIeHUA 3a4aud,
KOMMEHTUPOBATh MTOJIYYEHHBIN pe3yibTaT;



B X0/e 00CYXJEHHUS 3a/JaBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMOW TEMBI,
MpoOJIeMbl, penraeMoi 3a7a4uu, BRICKA3bIBATh UICH, HAIICJICHHBIC HAa MOWCK PEIICHMS,
CONIOCTABIIATE CBOM CYXIEHHUS C CYXKICHUSMHM JPYIMX YYaCTHUKOB JHMAJOra,
OoOHapy>KMBaTh pa3IH4M€ W CXOACTBO TMO3ULMK, B KOPPEKTHOH dopme
(bopMyIupOBaTH Pa3HOITIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJbTaThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HCCIEeIOBaHUS,
MPOEKTa, CaMOCTOSITENHHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C YYETOM 3a1ad
MPE3EHTALIMN U OCOOEHHOCTEN ayJUTOPUH.

PeryJsiTuBHBIE YHHBepPCaJIbHbIEe YUeOHbIE /1eiiCTBUA
Camoopranuzanus:

COCTaBIISATh TUIaH, aJITOPUTM peEIICHUs 3aJadd, BBIOUpaTh CIOCOO pelieHUs C
y4€TOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUM ¢ YUETOM HOBOM MH(DOpMaIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJUIEKT:

BJIAJICTh HAaBBIKAMM IO3HABATEIbHOM pe(bJ'IeKCI/II/I KaK OCO3HaHH:A COBCPIIACMBIX
JICUCTBUM U MBICIUTEIIbHBIX IponeccoB, HUX PpE3yjIbTATOB, BJAJCTH crocooamu
CaMOIIPpOBECPKHU, CAMOKOHTPOJIA IIpoLecCa MU pe3ylibTaTa PCHICHUS MaTeMaTHUYECKOU
3aJa4H,

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIPpH PCHICHHUH 3ala4H,
BHOCHUTBb KOPPCKTUBBI B ACATCIbHOCTL HAa OCHOBC HOBBIX O6CTO§ITCJ’IBCTB, JaHHBIX,
HalJICHHBIX OIIII/I6OK, BBISABJIICHHBIX pr,[[HOCTefl;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBACHITH MPUUYUHBI
JOCTHMKEHUS! WM HENOCTH)KEHHSI PE3yJbTaTOB AESTENbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eITEJIbHOCTb:

NOHMMATh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAMBHUAYaIbHOU
paboThI MPU pelIeHUH YYeOHBIX 3a/au, IPUHUMATh 1€JIb COBMECTHOM J1€ATEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMi0 COBMECTHOM paboThl, pacmnpenensrtb BuIbl padoT,
JIOTOBapHUBaThCs, OOCYX IaTh MpOIlecC U pPe3yabTaT paboThl, 0000IaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCyXkIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U WUHBIE), BBHIIIOJHATh CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMU KOMaHbl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJa B
o0t  OpOAYKT  TO  KpUTepusM,  CHOpPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aNMOJICUCTBHUS.



HPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 10 kiacce oOyJarOmuics TOJYYUT CISTYIONTHC
MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM TeMaM pabouel MpOTrpaMMbl YIEeOHOTO
Kypca « Anre0pa 1 Hayajga MaTeMaTUYECKOTO aHaTNu3ay:

Yucsa 1 BRIYUCJICHUS

CBOOOJIHO ONEPUPOBATh TOHATHUSAMH: pallMOHAJILHOE YHCIIO, OCCKOHEUHAS
nmepuoanyYecKkass  JIpoOb, TMPOICHTHI, HppalMOHAIBHOE  YHCI0, MHOXKECTBA
palMOHANBHBIX U ACHCTBUTEIBHBIX YUCEI, MOYJIb JEHCTBUTEIBHOTO YHCIIA;

MPUMEHSTH APOOU U MPOLEHTHI JIS PEIICHUS MPUKIAJAHBIX 33/1a4 U3 Pa3IMUYHbIX
OoTpaciiel 3HaHUM U PeATbHOU KU3HU;

IPUMEHSTHh NPUOIMKEHHBIE BBIYMCIICHMS], MPABUJA OKPYIJICHUS, NPUKUIKY U
OLICHKY Pe3yJIbTaTa BEIYMCIICHUMN;

CBO60,I[HO OIICPpUPOBATL ITOHATUCM: CTCIICHb C OCJIbIM  IIOKA3aTCJICEM,
HCIIOJIB30BATh IOAXOAAIIYIO (bOpMy 3alIucu ﬂeﬁCTBHTeHBHBIX qucesl i pCHICHUA
IMPAKTUYICCKUX 3a/1a4 U IPCACTABJICHUA JAHHDbIX;

CBOOOJHO ONEPHUPOBATH IOHATHEM: apU(PMETUUECKHM KOpEHb HaTypalbHOM
CTENEHH;

CBO60,Z[HO OIICPUPOBATH IMOHATHUEM: CTCIICHb C pallMOHAJIBHBIM IIOKA3aTCIIEM,

CBOOOJHO OINEpPUPOBATHh MOHATUAMM: JOrapudMm 4YHclia, JECATUYHBIE U
HaTypajbHbIE JOTapU(PMBI;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CUHYC, KOCHHYC, TAHT€HC, KOTaHIEHC
YUCIIOBOI'O ApT'yMEHTa;

ONEepUPOBATh MOHATUAMH: APKCUHYC, APKKOCHUHYC M apKTaHI'€HC YHUCIOBOTO
apryMeHra.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHUSMHU: TOXKJECTBO, ypaBHEHHE, HEPaBEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUS -CIIEACTBUSA, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSITh PAa3UYHbIE METOAbl PEHICHUS palMOHAIbHBIX M JAPOOHO-
palMOHAJIBHBIX YPaBHEHMM, TMPUMEHSATh METOJ HMHTEPBAJOB JUI  pELICHUS
HEPABEHCTB;



CBOOOJIHO OIEpUPOBATHh TOHATHUSAMH: MHOTOWICH OT OJHOW TIEPEMEHHOM,
MHOTOUICH C TENbIMH KO3 (PHUIIMEeHTaMH, KOPHH MHOTOWICHA, MPUMEHSAThH JCICHUE
MHOI'O4YJI€Ha Ha MHOIOWIEH C OCTaTKOM, Teopemy be3y m Teopemy Buera mis
pelIeHus 3aaady;

CBOOOJIHO ONEPUPOBAThH MOHATHIMU: CHCTEMa JIMHCHHBIX YPaBHCHHM, MaTPHIIA,
OompeAcuTeb MaTpPULbl 2 X2 W €ero reoMEeTPUUYECKUM CMBICH, UCIOJIb30BaTh
CBOWCTBa oOmpeaenuTens 2 X2 s BBIUUCICHUS €r0 3HAYCHUS, IPUMEHATH
ONpeACUTENN JUIsl PEIICHUS] CUCTEeMbl JIMHEHHBIX YypaBHEHWH, MOJEIUPOBAaTh
peasibHbl€ CUTyallUM C TOMOIIBIO CHUCTEMbI JUHEWHBIX YpaBHEHUM, HCCIEIOBAThH
MOCTPOEHHBIC MOJICJIU C TOMOIIBI0 MAaTPHUIl U ONpeAeIuTeNed, UHTEPIPETUPOBATh
MOJYyYEHHBIN pe3yJbTarT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBUI C KOPHIMHU 7151 IPe0Opa3oBaHMs BhIPAKCHUM;

BBITIOJIHATH HpCO6paBOBaHI/IH YHUCJIOBBIX BBIpa)KeHHﬁ, CoacpKammnx CTCIICHU C
pPalrOHAJIbHBIM ITOKA3aTCIICM;

UCTIONIb30BaTh CBOWCTBA JjorapuMoB AJis MpeoOpa3oBaHUs JIOTapy(PMHUIESCKIX
BBIPAXKEHHUI;

CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: HppPALMOHAJIbHBIE, IOKAa3aTElbHbIE U
Jorapu(pMuUYeCcCKue ypaBHEHMsI, HAXOAUTb UX PELIEHHsS C MOMOIIbI PaBHOCHJIBHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbl sl MpPeoOpa3OBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO  ONEpPUPOBATH  MOHITHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
OPUMEHATh  HeoOXoauMble  (OpMyJbl  JUIsl  PELIEHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJIEIMPOBATh peajbHbIE CUTyaIluU Ha SI3bIKE aJIr€Opbl, COCTABIATh BHIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3aJa4H, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIIH C
HCIIOJIb30BAHHUEM arrapara ajreopsl.

DyHKUMU U TPaPuUKH:

CBOOOJHO OINEpUpOBaTh MOHATHSAMU: (YHKLHSA, CHOCOOBI 3afaHusl (PYHKIIUH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMIIO3ULIMS (PYHKIMM, rpaduK (yHKIHUU, BBITOIHATD
aJIeMEHTapHbIe peoOpa3oBaHus rpaduKkoB PyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: OO0JIACTH ONPEICIICHUS U MHOXECTBO
3HaueHu QYHKUUHU, HYyIU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,;

CBOOOJHO OMepUpoBaTh TMOHATUAMU: UETHbIE U HEUETHBIE (DYHKINH,
nepuoauveckue (PyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKUHH, MAaKCUMyMbl H



MUHUMYMBl (QYHKIWK, HauOosbllleeé ¥ HAaWMEHBbIIEe 3HaueHHWE (YHKIUU Ha
MIPOMEXKYTKE;

CBOOOJHO OMEPHPOBATH MOHATUSMHU: CTEMEHHAs (PYHKIHS C HATypalbHBIM H
[eJbIM TOKa3aTeleM, TpaduK CTENeHHON (YHKIMU C HAaTypalbHBIM W UEIBbIM
nmokasareneM, rpaduk KOpHS N-OM CTENeHW KaK (PYHKIUU OOpaTHOW CTENEHU C
HaTypaJbHBIM MTOKa3aTelieM;

OTIEpUPOBATh TOHATUAMM: JIMHEWHas, KBaJpaTU4yHas M JAPOOHO-THHEHHAas
(GYHKIIMH, BBITIOTHATH YJIEMEHTAPHOE UCCIIEIOBAaHUE U MTOCTPOSHUE UX TPaPUKOB;

CBOOOJHO OMEpUpOBaTh TMOHATHUSAMM: TOKa3aTelbHAsA U JIOTapupMUUECKast
(GYHKIIMK, WX CBOWCTBA M TpaduKH, HCHOIB30BaThb WX TpaduKd i1 PEIICHUs
YPAaBHEHUM;

CBO60}1HO ONCpUPOBATL TMOHATUAMHU. TPUTOHOMETPHUUYCCKAA OKPYKHOCTD,
OIPCACIICHUC TPUTOHOMCTPUICCKUX (I)YHKIII/Iﬁ YUCJIOBOT'O apryMCHTA,

UCTIONBb30BaTh  Tpadukd  (YHKOMA  JUIsI  WCCIICOBAHHS  MPOIIECCOB M
3aBUCMMOCTEN TMpU PEUICHUWU 3aJad M3 JIPYTUX YYEeOHBIX MPEAMETOB U peajbHOMN
KU3HU, BEIpaXKaTh (OPMYIaMHU 3aBUCUMOCTH MEXIY BETUIMHAMU,

Havana MaTeMaTu4ecKoro aHajam3a:

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: apumMeTHUecKass U TIeoMeTpHyYecKas
nporpeccus, OSCKOHEYHO YOBIBAIOIIAsi FeoMEeTpUuYecKas Iporpeccus, JUHEHHBbIA U
SKCIIOHEHIIUANBHBIA POCT, POpMyJia CIOKHBIX MPOLEHTOB, UMETh IMPEACTABICHUE O
KOHCTAHTE;

UCIIOJIb30BAaTh MPOrPECCUM Ui PEIICHUS] pEeaJbHbIX 3a4ay IMPUKIATHOTO
Xapakrepa;

CBOOOJIHO ONEPUPOBATh MOHSATHUSAMH: TOCJIEIOBATEIBHOCTh, CIIOCOOBI 3aaHUs
MOCJIEOBATEILHOCTE, MOHOTOHHBIE UM  OTPAHUYEHHBIE IIOCJIEIOBATEIILHOCTH,
MMOHUMATh OCHOBBI 3aPO’KJICHUS] MAaTEMATUYECKOT0 aHAJIN3a KaK aHain3a OECKOHEYHO
MaJbIX;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HENPEPBIBHbIE (DYHKIIMH, TOUKU pa3pbiBa
rpaduka pyHKIMU, aCUMOTOTHI rpaduka QyHKIUY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpepbhiBHAs Ha OTpeE3Ke,
MPUMEHSTh CBOMCTBA HENPEPBIBHBIX QYHKIUN [T pEIICHUs 3aa4;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: MEpBas U BTOpas MPOU3BOJHbIC (PYHKIIHH,
KacarenabHas K rpa@uKky QyHKIUY;

BBIYMCIIATh ITPOU3BOJHBIC CYMMBI, IIPOM3BEICHUSA, YAaCTHOTO M KOMIO3HUIUU
IBYX (DYHKIIMIA, 3HATh IPOU3BOAHBIC DIIEMEHTAPHBIX (DYHKIIHIA;



WCIIOJIb30BaTh TE€OMETPUUYECKHM H (PU3WYECKUNA CMBICT TPOU3BOJHONU IS
pelieHus 3aaad.

MHoKecTBa M JIOTHKA:
CBO6OI[HO ONCpHUPOBATH MOHATHAMMU: MHOXXCCTBO, OII€CPAlIH Had MHOXKXCCTBAMH;,

HCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM AaIapar s ONKWCAHUs PEATbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 APYTUX yU4eOHBIX PEIMETOB;

CBOOOJIHO ONEPHPOBATh TIOHATHUSAMH: OIpPEJACICHUE, TeopeMa, YpaBHCHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, J0Ka3aTEIbCTBO, PABHOCUIIHHBIC
ypaBHEHUS W HEPABCHCTBA.

K konmy oOyuenuss B 11 kiacce oOydarouuics TNOJYYUT CIEIyIOLIUE
OpeJMETHBIE pe3yJbTaThl IO OTACIbHBIM TeMaM paboyed mporpaMmbl y4eOHOIO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOIO aHaJInu3ay:

Yucia v BBIYUCJICHUS

CBOOOJHO ONEpUPOBATh MOHATUSMHU: HATYpPalbHOE M LIEJI0€ YUCIO, MHOXKECTBA
HaTYpaJIbHBIX U LIEJbIX YKCEJ, MCHOJb30BaTh NPHU3HAKHU ACIMMOCTH LEJIbIX YHUCE,
HOJl w HOK HarypaibHbIX uMCeEN ISl PEUIEHUs 3a/1ad, NPUMEHATH aITOPUTM
EBknnna;

CBO6OI[HO OIIcpupoBaTh IMOHATHECM OCTATKAa II0 MOAYJIHO, 3aIllMChbIBATDH
HAaTypaJbHBIC YUCJIa B PA3JIMYHBIX IMTO3UIUOHHBIX CUCTEMAX CHHUCIICHUA,

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUIEKCHbIE YHUCIa B ajreOpandeckol u
TPUTOHOMETPUYECKON (popMe, BBINOJHATH apUPMETHUECKHE OMNEPallUd C HUMHU H
n300paXkaTh HA KOOPJMHATHON MIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATh TIOHATHSIMH: HWpPpPAMOHAIBHBIC, ITOKAa3aTCIIbHBIE M
JorapupMUICCKUe HEPAaBCHCTBA, HAXOAUTh MX PEIICHUS C TIOMOIILI0 PAaBHOCHIBLHBIX
MEPEX0/IOB;

OCYUIECTBIISITh OTOOP KOPHEMH MPU PEIIEHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO  ONEpPUpPOBATH TMOHSITHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO,
NpPUMEHATh  HeoOxoaumble  (GOpMyJBl  JUIsi  pEIICHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPHUUYECKUX HEPABEHCTB;



CBOOOJHO OMEpUPOBATh MOHATUSAMH: CHCTEMa M COBOKYIMHOCTb YpaBHEHHH H
HEPABEHCTB, PAaBHOCWJIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI M COBOKYITHOCTEM PAallMOHAJIBHBIX, UPPALMOHAJIBHBIX, NOKA3aTEJIbHBIX H
Jorapu(pMUIECKUX YpaBHEHUN U HEPABCHCTB;

pelaTh parroHalbHbIE, UPPAlMOHATbHBIC, TTOKa3aTeIbHbIC, JOTapUPMUIECCKUE
U TPUTOHOMETPUYECKHE YpPaBHEHHS M HEPABEHCTBA, COACpXAIIHE MOAYIU H
napameTpsl;

MPUMEHATh TpaQUUecKue METOAbl IJs pEIIeHUS YpaBHEHHH W HEPABEHCTB, a
TaKKe 3a/1a4 C apaMeTpamus;

MOJICTMPOBATh pealbHbIC CUTYAIIUU Ha S3bIKE aJIreOphI, COCTABISATh BHIPAKEHNUS,
YpaBHEHUs, HEPaBEHCTBA M UX CHCTEMbI [0 YCJIOBHUIO 3a/]aud, MCCIEeNA0BaTh
MOCTPOCHHBIE MOJIEJIM C HCHOJb30BAaHUEM ammapara aiareOpbl, UWHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJibTart.

DOyHKIUM U TPaPUKH:

CTpOUTh TpaduKud KOMMO3UIMK (YHKIHA C TOMOIIBIO DJIEMEHTApHOTO
UCCJIEAOBAHUS U CBOMCTB KOMITO3UIIUU ABYX (YHKIIHA;

CTPOUTh F€OMETPUYECKUE 00pa3bl YpaBHEHUM M HEPABEHCTB HA KOOPJAMHATHOM
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATH NOHATUIMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

IMPUMCHSTDH q)YHKHI/II/I A1 MOIACIIMPOBAHUA W HCCIICAOBAHUA  PCATIBHBIX
IIpOo1ICCCOB.

Havana MaTeMaTu4ecKoro aHajam3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl UCCIIENO0BaHUS (PYHKIIMM HA MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOJUTh HauOOJIbllIeE M HAaWMEHblee 3HAYCHHUS (PYHKIIMM HENPEpHIBHOM Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO JJISi HAXOXKIACHHWS HAWIY4IIEero pelIeHUus B
MPUKJIAJHBIX, B TOM YHCIIE COLUMAIbHO-3KOHOMUYECKUX, 3a/ayax, JJIs ONpeeICHUs
CKOPOCTH M YCKOPEHUS IpolLiecca, 3aJaHHOT0 (HOpMyIIoN Wi rpaduKkoM;

CBOOOJHO OMEepUPOBaTh MOHATUSIMHU: EpBOOOpa3Hast, ONPEACIEHHBIA HHTETpAI,
HaXOJUTh TEpPBOOOpa3HbIC 3IEMEHTAPHBIX (YHKUMNA M BBIUMUCIATH HHTETPAN IO

dbopmyne Herorona-JIeOnmma;

HaxOJUTh TUIOMIATIHU TUIOCKUX GUTYp U 00BEMBI TEIT C TTIOMOIIIBIO HHTETPAIA,



UMETh TPEJCTaBICHUE O MAaTeMaTHUYeCKOM MOJIETUPOBAHUM Ha TpPUMEpE
coctaBnieHus qudpepeHmaibHbIX YPaBHEHUH;

peuiatb MNPUKIAAHBIC 3aJa4d, B TOM YHCJIC COLNHAJIBHO-DKOHOMHYECKOIO H
(bHSI/I‘{eCKOFO XapakTepa, CpeACTBAMHU MATCMATHUYCCKOT'O aHaIn3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJITACC
Ner\nn | HammeHnoBaHme pa3aesioB ¥ TeM MPOrpaMMbl KoJsinyecTBo 4yacoB DJIEKTPOHHbBIE
BCEro Kontpoasuvbie | [IpakTuyeckue | (nudponbie)
padoTsl padoThI o0pa3oBaTejibHbIE
pecypcsbl
1. | MHOXeCTBO IEHCTBUTENBHBIX Unces. MHOTOYJIEHBI.
PanmonaneHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBI 24 2
JIMHEWHBIX YPABHEHUN
2. | ®ynknuu u rpadukn. CteneHHas QYHKIHS C TETbIM 12 1
oKa3aTesieM
3. | ApubMeTnuecknii KOpeHb nN-0i cTeneHu. MppannoHanbHbIC 15 1
ypaBHEHUS
4. | TlokazarenpHas Gynkums. [lokazarenpHble ypaBHEHHS 10 1
5. | Jlorapudpmuueckas ¢yaknus. Jlorapudpmudeckue ypasuenust | 18 1
6. | TpuroHOMETPUYECKUE BBIPAKCHUS U YPABHEHUS 22 1
7. | [TocaenoBaTeIbHOCTH U IPOTPECCUH 10 1
8. | HenpepriBabIe pynkumu. [IponsBoanas 20 1
9. | [ToBTOpEHME, 00OOIIEHNE, CUCTEMATU3AIMS 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KJIIACC

Ner\nn | HaumeHoBaHue pa3/iesioB ¥ TeM MPOrpaMMbl KoaunuyecTBo yacon DJIeKTPOHHbIE
Bcero | Kourpoabnsie | [IpakTuyeckue | (uugposbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
1. | UccnenoBanue GyHKITUI C TOMOIIBIO MPOU3BOTHOM 22 1
2. | IlepBooOpa3Hasi 1 HHTETrpa 12 1
3. | I'padukm TpUTOHOMETPUYECKUX (DYHKITHIA. 14 1
TpuroHomeTpryecKue HepaBEHCTBA
4. | UppanuoHaiibHble, MOKa3aTelbHbIE U JJOTapUPMHUUECKHE 24 1
HEpaBEHCTBA
5. | Komniekcubie uncna 10 1
6. | HarypansHbIe U TIeNbIe Yncia 10 1
7. | Cuctembl palioHANIbHBIX, HPPAUOHATIBHBIX MOKA3aTEIbHBIX 1 12 1
Jorapu(pMUUECKUX ypaBHEHHM
8. | 3amauum ¢ mapamerpamu 16 1
9. | [ToBTOpEHME, 00OOIIEHNE, CUCTEMATU3AIIMS 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




