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INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIi Kypc «Anredpa u Hadaaa MaTeMaTHIeCKOTO aHAIM3ay SBISIETCS OJJHUM U3 Hanboiee
3HaYUMBIX B IPOTpamMMe CPEAHEro 001ero oopa3oBaHus, MOCKOJIbKY, C OAHOW CTOPOHBI, OH
obecreunBaeT MHCTPYMEHTAIBHYIO 0a3y I U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JIPYroi CTOPOHBI, HOPMHUPYET JOrHUecKOoe U a0CTPaKTHOE MBILUIEHHE 00yUYaIOIUXCsl Ha YPOBHE,
HEOOXOIUMOM JTsl OCBOCHHSI HH(POPMATHUKH, OOIIIECTBOZHAHMS, UCTOPUH, CIIOBECHOCTH M IPYTHX
JUCIUILIMH. B paMkax gaHHOro yueOHOro Kypca o0ydaroniyecs: OBlafeBaloT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOW HayKH, KOTOpast GOpMyYIHpyeT CBOU JTOCTHKCHUS B MATEMATHUECKOM
dbopwme.

Y4eOHbIi Kypc anreOpbl U Hadal MaTeMaTHIeCKOTO aHAIH3a 3aKJIaIbIBAET OCHOBY IS
YCIELIHOTO OBJIaICHUS 3aKOHaMHU (DU3UKHU, XUMUH, OMOJIOTUH, TOHUMaHHUsI OCHOBHBIX
TEHCHIINIA Pa3BUTHUS SKOHOMHUKH U OOIIECTBEHHOH JKHU3HH, TTO3BOJISIET OPUEHTHPOBATHCS B
COBpPEMEHHBIX IU(PPOBHIX U KOMIBIOTEPHBIX TEXHOIOTHIX, YBEPEHHO HUCIIOIB30BATh UX IS
JanbHEnIero o0pa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO ke BpeMst OBlajieHue
a0CTPaKTHBIMH U JIOTHYECKHU CTPOTMMH KOHCTPYKLIHUSIMHU alareOpbl 1 MaTeMaTHUeCKOTro aHalIu3a
pa3BHBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD, JJOKA3bIBAThH
YTBEPKACHHSI C TOMOIIBI0 UHAYKIIUU U PAaCCyKIaTh A€IyKTUBHO, UCTIOJIb30BaTh 00OOIICHHE U
KOHKPETH3AIUI0, a0CTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEATUBHOE U KPUTHUYECKOE
MBIIIUICHHE.

B xone nzydenus yueOHOTO Kypca «Airedpa v Hadalla MaTeMaTHIECKOTO aHAITN3a)
oOyuJaroruecs Moay4aroT HOBBIN OIBIT PEIICHUs MPUKIATHBIX 337a4, CAMOCTOSTEILHOTO
MOCTPOCHUS MAaTEMATHICCKUX MOJIEJICH PealTbHBIX CUTYAIlUH, HHTEPIPETAIH ITOJTYICHHBIX
pelIeHui, 3HaKOMSTCS ¢ IPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B PUPO/JIE, HAYKE U
HCKYCCTBE, C BBIJIAIOIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblIil Kypc 00s1aaeT 3HaUUTEIHHBIM BOCIIUTATEIHHBIM MTOTEHIINATIOM, KOTOPBIN
peanusyercs Kak yepe3 yueOHbI MaTepual, criocoOCTBYIOMMMA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U uepe3 crenuuky yueOHoOH qesITeNbHOCTH, TpeOyoIen
MPOJIOJDKUTEILHOM KOHIICHTPAIIMH BHUMAHUS, CAMOCTOSITEIIBHOCTH, aKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YE€HHBII pe3ynbTar.

B ocHOBe MeToMKM O0YUYCHHS anTreOpe U HayajaM MaTeMaTHISCKOT0 aHaIN3a JISKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHoro kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHATTN3a) BbIICJICHbI
CIEeYIOIINE COMIePKaTeIbHO-METOINYeCKIe TUHUM: «Hrcaa v BeIYucIeHUs», «DyHKIIUU 1
rpaduxny, «YpaBHEHHUS U HEpaBEeHCTBaY, «Hauara MaTemaTrdeckoro aHaimsay, «MHOKeCTBa U
Joruka». Bce 0OCHOBHBIE cofiepKaTebHO-METOAMYECKUE JIMHUN U3Y4al0TCs Ha IPOTSKEHUH
JIBYX JIET 0Oy4YeHHSI HAa YPOBHE CPETHETO O0IIero 00pa3oBaHusl, ECTECTBEHHO JOTOIHSIS APYT
JpyTa U TIOCTENEHHO HACKINIAsCh HOBBIMU TEMaMHU U pa3zenamMu. J[aHHbIH yueOHbBIN Kypc
SIBIIICTCSI MHTETPATHBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0e CoiepKaHNue HECKOJIbKHUX
MaTeMaTHYECKUX JUCHUIUINH, TAKUX KaK anredpa, TPUTOHOMETPHS, MAaTeMaTUYeCKUH aHau3,
TEOpHsT MHOXKECTB, MaTeMaTHYeCKas JIOTHKa U pyrue. [To Mepe Toro kak o0yJaromnipecs
OBJIAJICBAIOT BCE O0Jiee MIMPOKUM MAaTEMATHUECKUM allapaToM, Y HUX TOCIIeI0BATEILHO
(bopMHUPYETCS ¥ COBEPIIICHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTHUSCKYIO MOJIETh peaTbHON
CUTYalliH, MPUMEHSTh 3HAHUS, TIOJTYyYSHHBIE TPU U3YUYEHUU YU4eOHOTO Kypca, s pelIeHHs
CaMOCTOSTEIILHO CPOPMYITUPOBAHHON MaTeMaTHIECKON 3a1auH, a 3aTeM HHTEPIPETHPOBAThH
CBOM OTBET.

CopepxaTelbHO-MeToIn4YecKas JIMHAS «Uuciia U BEIYUCIICHUS» 3aBepiaeT (OpMUPOBAHUE
HABBIKOB MCITOJI30BAHMS JICHCTBUTEIIBHBIX YHCEIl, KOTOpPOEe OBUIO HAYaTO HAa YPOBHE OCHOBHOTO
obmiero oopazoBanus. Ha ypoBHe cpenHero o0miero oopa3oBanus 0c000e¢ BHUMaHUE YIENIIeTCs
(OpMHUPOBAHNIO HABBIKOB PALIMOHAJIBHBIX BHIYHUCICHHM, BKIIIOYAIONINX B C€0s UCTIONb30BaHHE
pa3INYHbIX (HOPM 3aMKCH YHCIIA, YMEHUE JIe1aTh MPUKUKY, BHITIOTHATH TPUOIKEHHBIC
BBIUMCJICHHMS], OLICHUBATh YUCIIOBbIE BHIPAKEHUS, padOTaTh C MATEMAaTUYECKUMU KOHCTAaHTAMHU.



3HAaKOMBIE 00YYaIOMIMMCSI MHOXKECTBA HATYPATbHBIX, IEJIBIX, PAIIHOHATBHBIX U JEHCTBUTEIBLHBIX
YyyCeN TONOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX Yncel. B KaXK0M U3 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIC €My CHEIIM(PUICCKIC 3a/1a4 U OTIEpalliu: AeJICHUE HAIIETIO,
OIepUPOBAHNE OCTATKAMU HA MHOYKECTBE LIEJIBIX YHCEN, 0COObIE CBOMCTBA pallMOHATIBHBIX U
UPPAIMOHATILHBIX YHCEN, apU(PMETHUCCKHUE OTIEPAIlUH, a TAK)KE U3BJICUCHUE KOPHS HATypaIbHOU
CTEIIEHN Ha MHOKECTBE KOMIUJIEKCHBIX Uncell. biaarogaps mociaeaoBaTeIbHOMY pacIIuPEHUIO
KpyTa UCIOIb3YEMbIX YUCE U 3HAKOMCTBY C BOBMOXKHOCTSIMU UX IPUMEHEHUS JJIs pEIICHUS
pa3IMyYHbIX 33a7a4 (hOpMHUpYyETCs IPEICTaBICHHUE O €IMHCTBE MATEMAaTUKH KaK HAyKH U €€ poJiv B
MOCTPOCHUU MOJICTICH pEaIbHOTO MHUPA, IIIUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3aIlH.
Jlunus «YpaBHEHUS U HEPABEHCTBAY PeaTN3yeTcs Ha MPOTSHKEHUU BCero 0OydeHHUs Ha YPOBHE
CpeaHero odmero 00pa3oBaHusl, TOCKOJIBKY B KaXIOM pazfene [IporpaMMbl mpeaycMOTpeHO
pelleHne COOTBETCTBYIOIINX 33/1a4. B pe3ynbrare oOydaroniuecs: oBlaeBaloT pa3InyHbIMU
METOJIaMU PEIICHHSI PAIMOHATBLHBIX, HPPAIMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JIOTAPUPMUICCKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COJIep KalluX
napameTpsl. [lonydeHHbIE yMEHUS HIUPOKO MCTIOIB3YIOTCS MPU UCCIAEAOBAaHUU QYHKIIUM C
MOMOILBIO TPOM3BOJAHOM, IPU PELICHUHU IPUKIAJAHBIX 33]1a4 U 337a4 Ha HaXOKJICHUE
HauOOJIBIINX ¥ HAMMEHBIINX 3HaYeHUA QyHKIWU. JlaHHas conepIKaTelIbHAS JTMHIS BKITIOYACT B
cebst Takke (OpPMUPOBAHKME YMEHHH BBITTOIHATH PAcyEThI MO (hopMyam, MpeoOpa3oBaHUs
palroOHATBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUH, a TAK)KE BBIPAKEHUH,
coJlepKalux cTeneHu u jgorapudmel. briarogaps usydenuro anrebpandyeckoro Matepuania
MPOUCXOAUT JIajbHENIIIEE Pa3BUTHE AJITOPUTMUYECKOTO U AOCTPAKTHOTO MBIIIJICHUS
oOyuaromuxcsi, POpMHUPYIOTCS HABBIKH IEAYKTUBHBIX PACcCYKJICHUN, pabOThI ¢ CHMBOJIbHBIMU
dbopmamu, MpeICTaBICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npennaraet >Q¢GeKTUBHbIE HHCTPYMEHTHI JUIs PEIICHUs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CogepxarenpHo-MeToAnYeCKast TMHUS «DYHKIINU U TpadUKI» TECHO MEPEIIeTaeTcs C IPYyruMu
JUHUSAMH Y4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCJIEeI0BATEILHOCTh
U3ydeHus Matepuana. M3ydeHne cTeneHHo, moka3aTenbHO!, JIorapuhMUIecKon u
TPUTOHOMETPUYECKUX (QYHKITUN, UX CBOMCTB U TpaduKOB, HCTIOIB30BaHUE PYHKITUN TSI
pelIeHus 3aa4 U3 IpYruX yueOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pelIeHuEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Gosbiioe
BHUMaHue yjensercs (GOpMUPOBAHUIO YMEHUS BhIpaXXaTh (OpMyIamMu 3aBUCIMOCTH MEXKTY
Pa3IMYHBIMU BEJTUYMHAMH, UCCIIEIOBAThH MOJIYYCHHBIE (PYHKITUHU, CTPOUTH UX TpaduKH.
Martepuain 3To# cosiep>KaTeIbHOW JTUHUY HAlEIEeH Ha pa3BUTUE YMEHHUI 1 HABBIKOB,
MO3BOJISIFOIINUX BBIPAXKATh 3aBUCHMOCTH MEXIY BETMYMHAMU B paznudHoi popme:
AHATUTUYECKOU, Tpaduyeckoii u cinoBecHOU. Ero n3yuenue cnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIIUH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenbHas TuHUS «Hadama MaTeMaTH4eCKOTo aHaIN3a» MO3BOJISIET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MaTEeMaTHYECKUX, TaK U MPUKIATHBIX 33/1a4, TOCTYIMHBIX 00y4JaroIIrMcs,
TaK KaK y HUX MOSBISIETCS] BO3MOKHOCTh CTPOUTH TPaUKH CIOKHBIX (DYHKIIHH, ONIPEAEIIATh UX
HauOOJIbIIIME U HANMEHBIITNE 3HAYCHHUS, BEIUUCIISTH IO GUryp u o0bEMBI Tell, HAXOAUTh
CKOpPOCTH U YCKOpPEHHUS TporieccoB. [laHHas copeprkarenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIEl pealIbHBIX CUTYalIU, TO3BOJIAET
HaXOJIUTh HAWJTydIllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIC COIUATHHO-9KOHOMHYECKHX,
3a/1a4ax. 3HaKOMCTBO C OCHOBaMHU MaTEeMaTHUECKOTO aHalli3a CIIOCOOCTBYET Pa3BUTHUIO
a0CTpaKTHOTO, (OPMATTLHO-JIOTHIECKOTO U KPEATUBHOTO MBIIIUICHHS, (JOPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MaTEeMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaronmecs
Y3HAIOT O BBIJAIONINXCS PE3YJIbTaTax, MOJYICHHBIX B XOJI€ Pa3BUTHsI MATEMATHKU KaK HAYKH, U
00 UX aBTOpax.

CopepxatenpHO-MeTOANYECKas TUHUS «MHOXKECTBA U JIOTUKa» BKIIOYAET B CEOSI 2JIEMEHTHI
TEOPUH MHOXKECTB U MAaTEMAaTHUYE€CKOU JTOTUKHU. TeopeTUKO-MHOKECTBEHHBIE MPEICTABICHUS



IPOHMU3BIBAIOT BECh KYPC MIKOJIBHON MaTEMAaTUKU U MPEAaraloT Hanbosee yHUBEpCAIbHbIH
SI3BIK, OOBEIMHSIONINI BCE pa3/Ielbl MATEMATHKU U €€ TIPUIIOKEHUH, OHH CBS3BIBAIOT Pa3HbIC
MAaTCMAaTUYCCKHUEC JUCHUIUIMHBI U UX IPUITIOKCHUA B CAUHOC LICIIO0C. HOI—)TOMy Ba>XHO AaThb
BO3MOXHOCTh 00y4aronieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON
MAaTCMAaTUKH U UCIIOJIB30BATh €TI0 IJI BBIPAKCHHUA CBOUX MBICJIEH. ﬂpyTI/IM BaKHBIM ITPU3HAKOM
MaTeMaTHKHU KaK HAYKH CIIeJyeT IPU3HATh CBOWCTBEHHYIO €l CTPOTrOCTh 0OOCHOBAHUH H
CJIeZIOBaHUE ONpeAETIEHHBIM MTPABUIIAM ITOCTPOSHHS JOKA3aTeIbCTB. 3HAKOMCTBO C JIEMEHTaMHU
MaTeMaTHYECKOH JIOTHKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIIICHUST 00yYarOIIuXCs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHSI HA OCHOBE JIOTHUECKUX MPaBUil, (OPMHUPYET HABBIKU
KPUTHYECKOTO MBIIILJICHHUS.

B yue6HOM Kypce «Anrebpa u Hadajaa MaTeMaTHIECKOTO aHAIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJISIIMPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB IMIOCTPOSHUS MOJIENICH PEeaTbHBIX CUTYAIUi, HCCICIOBAHUS ITUX MOJICIICH C ITOMOIIIBIO
anmapara ajreOpbl © MATEMAaTHYECKOTO aHAIN3a, UHTEPIPETAINUH TTOITYUYEHHBIX PE3yJbTaTOB.
Takue 3a1aHus BILUIETEHBI B KAXKABIA U3 pa3/iesIoB IPOrPAMMBIL, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO MCIIOJIb3YETCs ISl PEHICHUs IPUKIaIHBIX 3a1a4. [Ipu perenun
peabHBIX MPAKTHYECKUX 337a4 00yJaroIecs pa3BUBAIOT Ha0II0JaTeIbHOCTh, YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, HCIOIB30BaTh aHAIOTHIO, 0000IaTh U
KOHKPETU3UPOBATH MpodiiemMy. JesTensHOCTh 10 (JOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAIHBIX 33/1a4 OPTraHU3YeTCs B TPOIIECCE M3YUYCHHUS BCEX TeM y4eOHOTo Kypca «Asredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa U Hayajia MaTeMaTHIeCKOro aHaan3ay OTBOIUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

Yucsia v BbIYUCTCHUSA

Pannonanbublie yncna. OObIKHOBEHHBIE U AECSITUYHBIE APOOU, TPOLEHTHI, OECKOHEUHbIE
nepuoudeckue 1poou. [lpumenenne npodeit u NpoLEeHTOB IS PeIIeHUs TPUKIaIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpACIICH 3HAHUHN U PEaJIbHOMN KU3HU.

JeiicTBuTenpHble uncia. PannoHanbsHble U UppalMoOHAIbHbBIE yicha. Apudmerndeckue
ONEPALNH C IEHCTBUTEIBHBIMU YUCIaMHU. MOyilb JENCTBUTEIBHOIO YUCIIA U €r0 CBOKCTBA.
[TpubnnxEHHBIE BEIYUCIEHHS, TPaBUIa OKPYIJICHHUS, IPUKUKA U OLIEHKA pe3ybTaTa
BBIYMCIICHHUM.

Crenensb ¢ nensiM nokaszareneM. bunom Herorona. Mcnonb3oBanue noaxozsmeit popmel 3anucu
JENCTBUTENBHBIX YMCEN JIUISl pELIeHUs] TPAKTUUYECKUX 33]1a4 U MIPEJICTaBICHUS JaHHBIX.
Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CrerneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C AeHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiictBa orapudma. JlecaTuunble 1 HaTypaabHbIE JIOrapu(MBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YNCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKECTBEHHbIE IPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEeHUsI. PaBHOCHIIbHbBIE
YPaBHEHHUs U ypaBHEHUsA-clieCTBU. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OcCHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUI U HEPABEHCTB.
MHorouseHs! OT OHON epeMEHHOM. JleeHrne MHOrOWIeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodhunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUHN, COACPIKAIINX CTEIICHU U KOPHH.

HppanuonansHble ypaBHeHUsA. OCHOBHBIE METOABI PEIICHUS UPPALMOHAIBHBIX YPAaBHEHUH.
IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 10KA3aTEIbHBIX YPABHEHUIA.



[TpeoOpa3oBanue BhIpaKEHU, COAEPIKAIINX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/bI PELICHUS JIOTapU(PMUUECKUX ypaBHEHUH.
OcHoBHbIE TpUroHOMeTpUYeckue Gpopmyisl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienne TpuroHoMeTpuyecKux ypaBHEHHUM.

Pewienne cucreM MMHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBbI TMHENHBIX YPABHEHUM.
Onpenenuresib MaTPUILBI 2X2, €r0 TEOMETPUYECKUI CMBICIT U CBOMCTBA, BEIYMCIICHUE

€ro 3Ha4Y€HHUsI, IPUMEHECHHE ONPEACIIUTENS ISl pEUICHUSI CUCTEMbI JINHEWHBIX YPaBHEHUM.
Pemenne nmpukiagHpIx 3a/1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEHMHBIX ypaBHEeHM. MccnenoBanue
MIOCTPOEHHOM MOJIETHU C TOMOUIBIO MAaTPULL U ONIPEAEITUTENEN.

[TocTpoeHne MaTeMaTUYeCKUX MOJENIEH pealbHOM CUTYalluy ¢ IOMOILBIO YPAaBHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTeMaTUUYEeCKUX 3a71a4 U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOMN JKU3HH.

DOyHKUMH U TPaPuKU

OyHK1Ms, crocoOsl 3ananus GyHkiuu. Bzaumuo oOpatubie pyHkiuu. Komnosumus GyHKITHIA.
['padux GyHkImu. DnemMeHTapHbIe TpeoOpa3oBaHus rpaduKoB GyHKINH.

Ob6unacTp onpeaeneHus ¥ MHOXKeCTBO 3HaueHui pynkuuu. Hymu pynkuuu. [pomexytku
3HAKOMOCTOSTHCTBA. YETHBIC U HeuéTHbIe (QyHKIMU. [lepuonndeckue Gynkmun. [IpoMexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMyMbl 1 MUHUMYMBI pyHKIMU. Hanbonbliee u HauMeHblee
3HaueHUs (YHKIIUH HA TPOMEKYTKE.

Jluneitnasi, kBaapaTHuHas U ApoOHO-NUHEIHAS QYHKINU. DIEMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHast GyHKIUS C HATypaJlbHBIM U LIeTbIM MoKazaresneM. E€ cBolicTBa u rpaduk. CoiicTBa
¥ TpaduK KOPHS N-Oi CTETICHH KaK (YHKIIMH 0OpaTHOW CTETICHH C HATYPaIbHBIM ITOKa3aTelieM.
[TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOWicTBa U rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U peIeHNsT ypPaBHEHUH.

TpuronomeTrpuyeckas OKpy>XKHOCTb, OMPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIHUNA YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEANIbHBIX MpOoIeccax U SBICHUIX. | paQuKku peaabHbIX
3aBHCUMOCTEH.

Hauvana matemMaTnueckoro anajamsa

ITocnenoBaTeALHOCTH, CIOCOOLI 3aaHUs TOCIEI0BATENLHOCTEN. MeTo I MaTeEMaTHUECKOM
MHIYKIUUA. MOHOTOHHBIE U OIPaHUYEHHBIE TIOCIIEA0BATENbHOCTU. VIcTOpHSI BO3HUKHOBEHUS
MaTeMaTUYeCKOro aHalin3a Kak aHalin3a 0ECKOHEUHO MaJIbIX.

ApudmeTndeckast U reOMeTpUUYecKas mporpeccuu. beckoHeuHo yObIBaroIIas reoMeTpruyecKas
nporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOIIEH TeoMeTpruIecKoil mporpeccuu. JInHenHbIi n
AKCIIOHEHIHANIbHBIN pocT. Yucio e. @opMyina clioKHBIX TPOLEHTOB. Mcnonb3oBanue
MIPOTPECCHUU JIJISI PEIICHUS PeaTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepoiBHbIe (QyHKIINY U UX CBOMCTBA. Touku pa3ppiBa. ACUMITOTHI TpauKoB PyHKIIUH.
CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha OTpe3Ke. MeTo 1 NHTEPBAJIOB /JIsl PELICHUS] HEPABEHCTB.
[TprMeHeHre CBOMCTB HETIPEPHIBHBIX (DYHKITHH [Tl pEIICHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbIe QyHKIHH. OnpenereHue, TeOMETPUIECKUN U (PU3UIECKUIT
CMBICT POU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[Tpou3BoaHbIe dneMeHTapHBIX QyHKIHHA. [[pon3BOIHAS CyMMBI, MPOU3BEACHHS, YaCTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Olepanuy HajJ MHOKECTBAMH M X cBoWcTBa. [uarpammsl Ditnepa—BenHa.
[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO armapara sl OMUCAHMsI peabHbIX MPOIIECCOB U
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ornpenenenne, TeopeMa, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, CIEICTBHE, I0KA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

11 KJIACC



Yuciia v BBIYMCICHHSA

Harypanbnble u niensle yncna. [lpumMeHeHne npu3HakoB JeIMMOCTH LEIbIX YMCEN, HauOObIINN
obumii nemurens (nanee — HOJI) m HanmensbInee obmee kparHoe (nanee — HOK), ocrarkos mo
MOJZYJIIO, aroput™Ma EBKInAa Ui pelieHns 3a1a4 B LEJbIX YNCIaX.

KommekcHble uncna. Anredpandeckast 1 TpUroHOMeTpuyeckast opMbl 3aucu KOMIUIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuy ¢ KOMIJIEKCHBIMU yrciaaMy. M300paxeHne KOMIIEKCHBIX
4uCcesl Ha KOOpAMHATHOHU I1ockocTh. @opmyna Myaspa. KopHu n-oii creneny u3 KOMILIEKCHOTO
yucia. [IpuMeHeHre KOMIUIEKCHBIX YMCeN Ul pelieHHs] (PU3NYECKHX U FEOMETPUUECKUX 3a/1ady.
YpaBHeHusI 1 HePaBEeHCTBA

CucreMa ¥ COBOKYIIHOCTh YPaBHEHUI W HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuX HEPaBeHCTB.

OCHOBHBIE METO/IbI pEeLIEHUs NT0KA3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a1a4 U 3a/1a4 U3
pa3InYHbIX 00J1acTe HAyKU U pealibHOW XKU3HH, HHTEPIpeTalys NOIYyYeHHBIX pe3yIbTaToB.
DOyHKUMH U rPapuKU

I'padux xomnosuuuu ¢pyHkuuit. ['eomerpuueckue o6pa3bl ypaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKLINHU, UX CBOHCTBA U IpaUKH.

['padrueckue METOIBI PELICHUsT yPAaBHEHUH 1 HEpaBEeHCTB. | paduieckre MeTOIbl pereHHs
3a/1a4 ¢ mapaMeTpamH.

Ucnonp3zoBanue rpadukoB PyHKIUHN 11 UCCIEIOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEHN, KOTOpPhIE
BO3HUKAIOT MPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hayana matemMaTH4yecKoro aHajaimsa

[TpuMeHeHMEe NPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.
[TpuMmeHeHre NpOM3BOJHON I HAX0XKACHNS HAWIYYIIEro peleHys B IPUKIAIHbIX 3a/1a4ax,
JUISL OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUs Ipolecca, 3alaHHOr0 (opMyJIoi Uil rpa@uKoM.
[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBo0Opa3HbIe AIeMEeHTapHbIX
¢byukuuil. [IpaBuna HaxoXAEHNS IEPBOOOPA3HBIX.

WuTerpain. I'eomeTpudeckuii CMbICI HHTErpaia. BerauciaeHue onpeaenéHHoro HHTerpana mo
dbopmyne Herotona-Jleitonua.

[TpuMeHeHHe MHTETpaa A HAXOXKACHUS IUTONaiel MII0CKUX GUryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! perieHuit quddepeHInaIbHbIX ypaBHEHUNH. MaTeMaTnueckoe MOIeIMPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPepeHInaNbHBIX YPaBHEHUH.

IHINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA 1
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpa:kIaHCKOro BOCIIMTAHMS:

Cc(OPMUPOBAHHOCTH I'PAKIAHCKON TIO3UIMU 00YYaIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOTO
YJICHA POCCUIICKOr0 OOIIECTBA, IPEICTABICHHE O MATEMATHYECKUX OCHOBAX
(YHKIIMOHHPOBAHHS PA3IHMYHBIX CTPYKTYD, SIBICHHH, IPOIEIYP TPaXKAaHCKOTO 00IIecTBa



(BBIOOPBI, OTIPOCHI U IPYTOe), YMEHUE B3aUMOICHCTBOBATh C COITUAILHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKON IPpaKTAHCKOW UACHTUYHOCTH, YBAXKEHUS K IPOILIOMY U
HACTOALLEMY POCCUMCKON MATEMATUKHU, IEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUSIM POCCUNMCKUX
MaTEeMaTUKOB U POCCUHCKON MaTeMaTH4YeCKOM LIKOJIbI, UCIIOJIb30BAHNUE ATHX JOCTHKCHUI B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUICKOTO Hapo1a, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUN
HAYKHU U JCSTEIbHOCThIO YYEHOTO, OCO3HAHUE JIMUHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO
Oynyuiero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETHUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33124, PEIICHHH, PACCYKICHUM, BOCIPUUMYUBOCTh K MATEMATUYECKUM acTieKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHUS:

c(OpMHUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3J0POBOTO U
0e30macHOT0 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 370POBBIO (3710pOBOE
nuTaHue, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA, pEryysapHas Gu3nyecKasi akTUBHOCTbD),
(du3HYEecKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;
6) TpyA0BOr0 BOCIIUTAHMS :

TOTOBHOCTB K TPY/y, OCO3HAHUE IICHHOCTHU TPYI0JIFOOUS, MHTEPEC K PA3IMIHBIM chepam
npodecCuoHaNBHOM NeTENIbHOCTH, CBA3aHHBIM C MATEMATUKOM U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TIJIaHbl, TOTOBHOCTh U CITIOCOOHOCTh K MAaTEMAaTHUECKOMY 00pa30BaHUIO U
caM000Opa30BaHMIO HA IPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

c(hOpPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYpPhI, IOHUMAaHUE BIUSHUS COIIHATBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHON CpeJibl, OCOZHAHNE
100aTFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM, OpUEHTAIIHS Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUH /I PEIICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIel Cpe/ibl, IUNTAHUPOBAHHE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

8) IIeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTEMaTHYECKON HAyKu KaK cepsl
YeJIOBEUECKOU JeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl PA3BUTHSI LIMBUIIM3ALIUH,
OBJIQJICHHE SI3bIKOM MaTEMaTHUKH U MaTEMaTHYECKOM KYJIbTYPOi KaK CPEJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IESITEIbHOCTh WHIMBUIYAIBHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIE NeHCTBUS

ba3oBble Jjoruueckue aeicTBus:

BBISIBJISATE U XapaKTepI/I3OBaTI) CYIHGCTBGHHI)IG HpI/ISHaKI/I MAaTEMATUYCCKUX 06”beKTOB, HOHSITI/II\/II,
OTHOMICHUI MEXY MOHATUSAMHU, GOPMYTUPOBATH ONPEACTICHUS TOHIATUN, YCTaHABIMBATD
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIUU, OCHOBaHHUS JIJIsl 000OIIEHNS U CPAaBHEHUS, KpUTEPUU
MIPOBOAMMOI0 aHAIU34;

BOCIIPUHUMATH, (DOPMYIHUPOBATh U MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIbHBIC U
OTpI/ILIaTeJIBHBIG, CAUMHUYHBIC, YaCTHBIC U 06H_II/IC, yCJIOBHBIe;



BBISBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (haKTax, NaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSX, IPEAIaraTb KpUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUH;

JIeNIaTh BBIBOJIbI C MUCIIOJb30BaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIIOYeHUH, YMO3AKIIOYCHNUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATENIBHO J10KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHUH (TIpsIMBbIE U OT
IPOTHBHOTO), BBICTPAauBaTh apTyMEHTAIINIO, IPUBOAUTE IIPUMEPHI U KOHTPIIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BbIOMpaTh HanOOJIEe NOAXOASAIIMM ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble ncciiefoBaTe1bCKue e CTBUA:

UCIIOJIb30BaTh BOIIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT 1103HaHUsI, (GOPMYIHPOBAThH
BOTIPOCHI, (PUKCUPYIOIIKE POTUBOPEUNE, TPOOIIEMy, yCTaHABIMBATh HCKOMOE M JTAaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UILNI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE TI0 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4YEeCKOT0 00BEKTa, SBJICHHSI, IPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSTENIbHO (hOPMYIUPOBaTh 000OIIEHUS ¥ BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNS, UCCIIE0OBAHUS, OIICHUBATH IOCTOBEPHOCTH TMOIYYEHHBIX PE3Y/IbTaTOB, BEIBOJAOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE MPOLIECCA, @ TAKIKE BBIIBUTATH MTPEIIOI0KECHHUS O €r0
pPa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBIIATH 1€(ULMTHI HH(OPMALIMHU, JaHHBIX, HEOOXOAUMBIX JUIs OTBETA HAa BONPOC U JUIS
pelIeHHs 3a/1a9u;

BBIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3MPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX BUAOB U (hopM
IpEeJCTaBICHHUS;

CTPYKTYpUPOBATh HH(POPMAITHIO, TPEJICTABIIATE €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH
rpadu4ecKu;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATEH CYXKACHUS B COOTBETCTBUHU C YCIOBUSIMHM U LEISIMHU OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMS 110 X0y pEeLIECHUs 3a/1a4l, KOMMEHTHPOBATH ITOJYYEHHBIN pe3yJIbTaT;

B X0/1€ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
perraeMon 3a1a4u, BEICKA3bIBaTh UJEH, HALICIICHHBIE HA IIOUCK PEIIEHHUs, COIOCTABIISITH CBOM
CYXJIEHUS C CY>KACHUSAMH JIPYTUX YYaCTHUKOB JHajiora, 0OHapy>KUBaTh Pa3IMuue U CXO/CTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHMUS;
IIPEJICTABIISITh PE3YJILTAThI PEIICHNUS 3aJa4l, DKCIIEPUMEHTA, UCCIIEA0BaHNUs, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpPMAT BBICTYIUICHUS C YYETOM 3a]1ad MPE3EHTAUHU U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiiCTBHA

Camoopranu3anus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yU4ETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM HH(pOpMaIIUK.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:



BJIAJICTh HaBBIKAMU MTO3HABATEIBHON pepiIeKCUM KaK OCO3HAHUS COBEPLIAEMBbIX ACHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PELICHUs MaTeMaTH4ECKOM 3a1auu;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IIPH PEILICHUU 3a7a4i, BHOCUTD
KOPPEKTHBBI B I TEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX, HAWICHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSAM, OOBSICHITH IPUUYMHBI TIOCTHIKEHUS WIH
HEJIOCTUKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1€AITEILHOCTD:

NOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUYaJIbHON pabOTHl IpU
peleHnH y4yeOHBIX 3a/1a4, IPUHUMATh LeJIb COBMECTHON AEATEIbHOCTH, IJIAHUPOBATh
OpraHu3aII0 COBMECTHOM pabOoThI, pacipeaesisaTh BUAbI padoT, J0roBapuBaThCs, 00CYXKIaTh
Hpolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B IPYMIIOBBIX (opMax paboTsl (00CyKaeHNs, 0OOMEH MHEHHH, «MO3TOBBIE
IITYPMBbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh paObOTHl M KOOPAMHUPOBATH CBOM JI€HCTBUSA C
JPYTUMH YIEHAMH KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHIA TPOAYKT 11O
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy o6ydenus B 10 kiaacce oOydaromuiicss HOMTyduT CIEAYIONIUE MPEeIMETHBIC Pe3yIbTaThl
10 OT/IEJIbHBIM T€MaM paboueil mporpamMmsl yueOHOro Kypcea «AnreOpa u Hadasa
MaTEeMaTHYECKOI'0 aHAIIM3a:

Yucia v BLIYUCTCHUSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: PAIIMOHATBHOE YMCIIO0, OeCKOHEYHAs epruoandeckas 1po0b,
MPOLICHTHI, UPPALUOHATHFHOE YHCII0, MHOKECTBA PAIIMOHAIBHBIX U JIEUCTBUTEIILHBIX YHCET,
MOAYJb AEUCTBUTEIBHOTO YHCIA;

MIPUMEHSATH TPOOU U TIPOLICHTHI IS PEIICHUS PUKIAIHBIX 3a7a4 U3 PAa3IMUHbBIX OTpaciiei
3HAHUU U pEeAIbHOM )KU3HH;

MIPUMEHSATH MPUOKEHHBIE BEIUUCIICHNUS, TIPABUJIA OKPYTJICHUS, IPUKUIKY U OLICHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTENIEHB C IEJIBIM MTOKA3aTEIeM, UCTIOIB30BaTh IMOIXOISITYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCEN IS PEeHICHHs MPAKTUYECKUX 33]1a4 U MPEICTaBICHUS
JTAHHBIX

CBOOOHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaIbHOM CTENEHH;

CBOOOJIHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: Jorapum ymcia, 1ecITUIHbIC U HaTypaJbHbIC
norapudmsr;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apTryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.
YpaBHeHUsI M HEpaBeHCTBA:

CBOOOIHO OTEPUPOBATH MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIHHBIE
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHJIbLHBIC HEPABEHCTBA,

MPUMEHSTH Pa3INYHbIe METO/IbI PEIICHUS PAIlMOHATBHBIX U JPOOHO-PAIIMOHAIBHBIX YPaBHEHUH,
MIPUMEHSATh METOJ] HHTEPBAJIOB ISl pEIICHUSI HEPaBEHCTB;

CBOOOIHO OTEPUPOBATH MOHATHUSMU: MHOTOYJIEH OT OJTHOM MEPEMEHHOMN, MHOTOWIEH C LIEeTbIMU
Kod(purmeHTaMu, KOpHA MHOTOWICHA, TPUMEHSATD JIEJICHUE MHOTOWICHA Ha MHOTOUICH C
OCTaTKOM, Teopemy besy u Teopemy Buera juis pemenus 3anad;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHU, MAaTPHIIA, ONIPEACIIUTEIb
MaTpHIBI 2 X 2 U €r0 reOMETPUUECKUN CMBICII, UCIIOJIH30BAaTh CBOMCTBA OMpeAenuTens 2 X 2 st



BBIUMCJIEHMSI €70 3HAUEHUS, IPUMEHSATh ONPEACIUTENN AJIs PEILIEHUS CUCTEMBbI JIMHEHHBIX
YPaBHEHHUI, MOJIEIMPOBATh PEAJIbHBIE CUTYAllMH C TOMOLIBIO CUCTEMBI JINHEHHBIX YPaBHEHU,
HCCIIEN0BATh IIOCTPOCHHBIE MOJEIIN C IIOMOILBIO MAaTPHUILL ¥ OIIPEAEIUTEIEH, UHTEPIIPETUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs MpeoOpa30oBaHMsl BbIPAXKEHUI;

BBINOJIHATH IPE0OPa30BaHMsl YMCIOBBIX BBIPAKEHHM, COAEPIKALIMX CTENIEHH C PallMOHAIbHBIM
[IOKAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis IpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIPAXKECHUH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMU: UPPALMOHATIBHBIE, TOKa3aTeIbHBIE U JIOTapH(PMHUUYECKHE
YPaBHEHHs, HAXOAUTh UX PELICHHS C IOMOIIbI PABHOCWIBHBIX IIEPEXOI0B WIN OCYILECTBIIASA
IIPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI U1 IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh HE00X0AUMBbIE
(GopMyJIbl ISl pEIIEeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YpaBHEHUM;

MOJICJINPOBATh peajibHbIE CUTYALMU Ha A3bIKE aJreOphl, COCTABIIATH BBIPAKEHUSI, yPAaBHEHMUS,
HEPaBEHCTBA I10 YCIOBUIO 3aJ1a4M, HCCIEN0BATh IOCTPOEHHBIE MOJEIH C HUCIIOJIb30BAHUEM
anmapara ajireOpsbl.

@OyHkuuu 1 rpapuku:

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: (DYHKIMS, CIIOCOOBI 3a1aHNs (GYHKLINMHU, B3aUMHO 0OpaTHbIE
¢dyHKIMM, KOMIo3unus GyHKIUH, rpaduk GyHKIMH, BBITOIHATH 3JIEMEHTapHBIC
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: 001aCTh ONMPEACTICHHUS 1 MHOXKECTBO 3HAYCHUN (DYHKIINH,
HYJIM (QYHKIMH, IPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: YETHBIC M HEUETHBIC (PYHKIINH, IEPUOANYECKHIE (QYHKIINH,
IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl 1 MUHUMYMBI (DYHKIIMH, HAHOOJIbILIEE U
HauMEHbIlIee 3HaUeHHE (PyHKIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATHIMMU: CTeTIeHHAast (QYHKIMS ¢ HATYpalIbHbBIM U LEJIbIM
nokasarenem, rpauk creneHHOW (QyHKIMU C HaTypalbHBIM U IIEJIBIM [T0Ka3aTesieM, rpapuk
KOpHS N-0i CTENeH! KaK (QYHKIIMU 0OpaTHOH CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeleM;
OIepUpPOBATh MOHATUIAMU: JUHENHAs, KBalpaTUUHas U IpOOHO-TMHEIHAs QYHKIINHU, BBIOIHSITD
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: [TOKa3aTeIbHas U Jorapudmuueckas GQyHKIUU, UX
CBOMCTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUYECKASI OKPYKHOCTbh, OIIpE/IeTICHHE
TPUTOHOMETPUUYECKUX (PYHKILIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Tpaduku QYHKIUN AJI UCCIIEJOBAHMSI IPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUU
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HHU, BBIpaXKaTh (hopMyIaMH 3aBHCHMOCTH
MEXy BEINYNHAMUY;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: aprUPpMETHUUECKask U TeOMEeTpUYecKas Iporpeccus,
0ecKOHEeuHO yOBIBaroIasi FeOMeTpUYecKas MPOrpeccus, IMHEHHBIN U AKCIIOHEHIIUANBHBIN POCT,
dbopMyIa CI0XHBIX MPOLIEHTOB, UMETh MPE/ICTABICHHE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH JUUIsl PELIEHMSI pEAJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MTOCIEA0BATENBHOCTD, CIIOCOOBI 3a/1aHUS
[IOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE I10CIIEN0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTHYECKOT0 aHaIM3a KaK aHaIn3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: HEMPEPbIBHbIE (PYHKIIUHU, TOUYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMITOTHI rpaduka GyHKIIIH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSTH CBOMCTBA
HENpepbIBHBIX (QYHKIMH AJIs pelIeHus 3a/1a4;



CBOOOTHO OTIEPHPOBATH MOHATHIMMU: TIEpBasi U BTOpasi MPOU3BOIHBIC (PYHKIIUH, KacaTeIbHast K
rpaduky G yHKIHH;

BBIYUCIISATH MIPOU3BOHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIIUH IBYX (PYHKIIUH,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCIIO0JIb30BaTh T€OMETPUYECKHUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pEILICHHS 3a/1a4.
MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH,
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Ul OIMCaHKsl pEaJIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CcBOOOJIHO ONEPUPOBATH MOHATHIMMU: ONPENIENIEHUE, TEOPEMA, YPAaBHEHUE-CIIE/ICTBUE, CBOMCTBO
MaTeMaTHYECKOro 00BEeKTa, JOKA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

K konmy o6yuenus B 11 kiacce 00ydaroniuiics NOIyIHUT CIEAYIOUINE TPEIMETHBIE PE3YIbTaThI
[0 OTJEJIBHBIM TeMaM pabodel mporpaMMbl yueOHOro Kypca «Anredpa 1 Hadyajna
MaTEMaTHUYECKOI0 aHaJIn3a»:

Yuciia v BBIYMCICHUSA:

CBOOOJHO ONEpPUPOBATh NOHATUSMU: HATYpPaAJIbHOE U LIEJI0€ YHCII0, MHOYKECTBA HATYpPAJIbHBIX U
LIEJIBIX YUCEJI, UCIOJIb30BaTh IPU3HAKU AenuMocTH nenblx uncen, HOJl n HOK narypanpHbIX
yuCcell AJIs pelleHus 3a1a4, IPUMEHATh alroput™ EBknnna;

cBOOOJIHO ONEPUPOBATH MOHATHEM OCTaTKa 110 MOAYJIIO, 3alIUChIBATh HaTypaJbHbIE YNCIIA B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: KOMIIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
NPE/CTaBIIATh KOMIUIEKCHBIC YMCIIA B alTe0Opandeckoil 1 TPUTOHOMETPUYIECKOH popme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.
YpaBHeHus! U HePaBEeHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHIMU: UPPALIMOHATIBHBIE, TOKa3aTeIbHbIE U JIOrapu(pMUUECKHE
HEPAaBEHCTBA, HAXOAUTh UX PEUIEHUS C TOMOIIbIO PABHOCHIIBHBIX [IEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH OHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;
CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPABHEHHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOUTh PELICHUSI CHCTEMBI U COBOKYITHOCTEN
palMOHATIBLHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUHN U
HEPABEHCTB;

pelaTh panroHalbHble, UPPALIMOHANIbHBIE, T0Ka3aTeIbHbIE, IOTAPU(PMUUECKHIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAILNE MOLYJIN U TTapaMeTphI;
NPUMEHSTH rpapuuecKkrue METOIbl Ul PEeIIeHUs] ypaBHEHUIN U HEPABEHCTB, a TakXKe 3aja4 ¢
napaMeTpamy;

MOJIEJIMPOBATh peaibHble CUTYaI[MU Ha A3bIKE aareOpbl, COCTABIATh BhIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa anreOpbl, HHTEpIPETHPOBATh MOJYUYEHHBIN pe3yabTaT.

DOYyHKUMH U TPaPUKU:

CTPOUTH rpaduKH KOMIO3UIIMN (HYHKIHH C ITOMOIIBIO AJIEMEHTAPHOTO UCCIICIOBAHUS U CBOWCTB
KOMITO3UIIUH JIBYX (PYHKLIUH;

CTPOUTH T€OMEeTpUYecKre 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM IIOCKOCTH;
CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU AJI1 MOJIETMPOBAHUS U UCCIIEI0OBAaHUS pealbHBIX MPOIIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

MCIOJIb30BaTh MPOU3BOHYIO JJI UCCIIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb U S3KCTPEMYMBI;
HaXOJUTh HanOoJIblIee U HAaUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIb30BaTh MPOU3BOHYIO JUISl HAXO0XKICHHS HAWIIYUIIErO PEUICHUs B IPUKIIAJHBIX, B TOM
YHCIIe COIMATbHO-9KOHOMUYECKHX, 3a1a4ax, I ONPEACTICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OPMYIIOi Uil rpaduKoMm;

CBOOOIHO OTIEpPUPOBATh MOHATUSAME: IEPBOOOPA3Has, ONPeeIEHHBI HHTETPal, HAXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMNA U BBIYHCIATH HHTETpai 1o Gpopmyne HeroToHa-
Jlelbuuna;

HAXOJUTh IJIOUIAIU IIOCKUX (PUTYP U 0OBEMBI TEJI ¢ TOMOIIBIO HHTErpaa;

UMETh MPEJCTABICHUE O MAaTEMaTHIeCKOM MOJCITHPOBAHUH HAa IPUMEPE COCTABIICHUS
muddepeHINaTbHBIX YPaBHEHHUIH,

pemnaTh NPUKJIAJHBIC 33/1a4H, B TOM YHCJIE COLHATBbHO-3KOHOMUYIECKOTO U (pr3n4eckoro
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuectBo wacos DIIEKTPOHHBI
n/m Bcero | Kontpon | IIpaktuuec | €
bHBIC KHe (g poBeIe)
paboThel | paboThI oOpa3oBaTen
bHBIC
pecypchl
1 MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL. 24 1
MHorounensl. PanrionanbHble ypaBHEHHS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPABHEHUN
2 Oynaknuu U rpaduku. CrerneHHast GyHKIU ¢ 12 1
IEJIBIM TTOKa3aTeIeM
3 ApudpmeTnueckuili KOpeHb N-0i CTENEHH. 15 1
WpparnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkmnus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas Gynkuus. Jlorapupmuueckue | 18 1
ypaBHEHUS
6 TpuroHomeTpudeckne BRIPOKEHNS U ypaBHEHUsT | 22 1
7 ITocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 Henpepeieasie pynkuuu. [IponsBognas 20 1
9 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3AIUS 5 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 10 0
11 KJIACC
Ne HaumeHoBaHMe pa3iesioB U TEM MPOrpaMMbl KonngecTBo yacoB OEeKTPOHHBI
n/m Bcero | Konrpon | Ilpaktnue | ¢
bHBIC CKHe (g poBeIe)
paboTel | pabOTHI oOpazoBaren
bHBIE
pecypchl
1 HccnenoBanue QyHKIHA ¢ TOMOIIBIO 22 1
ITPOU3BOTHOMN
2 IlepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHM. 14 1
Tpuronomerpuueckrue HepaBeHCTBA
4 HppaunoHanbHble, TOKa3aTEIbHbIE U 24 1
JorapupMHUECKHEe HEPABEHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHbie u 1iensie gyucia 10 1
7 CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX 12 1
MOKA3aTeIbHBIX U JIOTapU(OMUIECKUX YPaBHEHHH
8 3aza4yu ¢ napamMmeTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 136 10 0







