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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBHYIO 0a3y i HM3yYeHHS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHBI, (POPMHUPYET JOTHYECKOEe U abCTPaKTHOE MBIILICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKH, XUMHH, OWOJIOTMH, TOHHUMAaHHS OCHOBHBIX
TEHACHIIMA pPa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX JJIS
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alareOpbl 1 MaTeMaTHYeCKOro aHajaun3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHUIO, (OPMHPYET KpPEaTHMBHOE U KPUTHUYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUST MAaTEMaTHYECKUX MOJICICH pEAIbHBIX CUTYyalluid, WHTEPIPETAIMHA IOJYYCHHBIX
pelIeHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercsi Kak yepe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIHMN (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroueit
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMd ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe merommku oOydeHHs anreOpe M HadajdaM MaTEeMaTHYeCKOTO aHaIM3a JIC)KHT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYeCKOr0 aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEp)KATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEPaBEHCTBay, «Havana maremaTrueckoro aHanmsa», «MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOIEp)KATEIbHO-METOAWYECKUE JIMHUUA W3YYarOTCs Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra M TOCTETIEHHO HACHINIASACh HOBBIMH TeMaMu M pazaenamu. JlaHHBIH ydeOHBI Kypc
SBIISICTCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHHe HECKOJIbKUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOXKECTB, MaTeMaTthdeckas Joruka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BATEIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTyalliu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, I pelieHus
CaMOCTOSITENTEHO CPOPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3amad, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JHHUS  «Yucima W BBIUMCICHHS»  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 0011ero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrero oOpazoBanusi 0coboe
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BRIYMCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh C MATEMAaTUIECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroITUMCs MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAllUOHATBHBIX U
JIEUCTBUTEIIBHBIX YKMCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEl. B Ka)Xaom M3 3THX
MHOKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIU(DUUSCKHUE 3aJ1a4u U OTepaIliu: JIeJIeHUE
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONepalii, a TaKKEe H3BJICUCHUE
KOpDHS ~ HATypajdbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX  4YHuCel.  braromaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIEJICH pealbHOr0 MUPA, IIIUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUHM BCETO OOY4YCHHS Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOydaromuecs: OBJIaJICBaIOT
pa3IMYHBIMM ~ METOJAMH PCHICHHS pPalMOHAIBHBIX, HWPPAIUOHATBHBIX, IOKAa3aTEIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
(GyHKIHMI ¢ TOMOIIBIO TPOU3BOJHOMN, IPU PEIICHUH NMPUKIIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKCHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPHUYSCKUX BBIPAKEHUH, a TaKKE BBIPAXKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA ACTYKTUBHBIX PACCYKJIEHUH, paOOThl C CUMBOJbHBIMU
dbopMamu, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 337124, HATrJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKIUMU U TpaduKm» TECHO MEpeIuieTaeTcs ¢
IPYTMMH  JIMHHSIME ~ y9e0HOro  Kypca, TIOCKOJIBKY B  KakOM-TO  CMBICIE  3aJaéT
MOCNEAOBATEIbHOCT,  M3YyUeHUsT MaTepuana. V3ydeHWe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(pMHUECKON U TPUTOHOMETPUUYECKUX (DYHKITUH, UX CBOMCTB U rpa)MKOB, UCIIOJIb30BAHNE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHH W HepaBeHCTB. [Ipu
3TOM OonbIlloe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHUS BbIpaxaTh QGopMylaMu
3aBUCHUMOCTH MEXK]Y Pa3IMIHBIMU BETUYHHAMH, UCCIIEAOBATh MMOJYICHHBIC (YHKIIHH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJISIOIINX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMH B Pa3IMIHON (opMme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIb30BaHMIO aHAJIOTHIA.

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK U MPUKIAAHBIX 3a/1a4, JTOCTYIHBIX O0ydJaroumumcs,
TaK KaK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPA(QHUKHU CIOXKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEeHHs TporieccoB. JlaHHas cojepikaTellbHas JIMHUAS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKHX MOJeNel pealbHBIX CHUTYallui, MO3BOJSET
HAXOJWTh HAWIy4Illee PEIICHHEe B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IKOHOMHUYECKHUX,
3a/la4yax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOr0 aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO0 U KPEATHBHOTO MBIUICHUS, (POPMHPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAOT O BbIAAKOIINUXCA PE3YyJIbTATax, MOJYYCHHBIX B XOAC pa3BUTUA MATCMATUKHN KaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHKW W MpelaraloT Hambosee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOYYarolmeMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK MW HUCIOJB30BaTh C€Iro IJId BBIPAXKCHUA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMAaTHYECKOHW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHHUs,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJaHus1 BIIJICTCHBI B Ka)KIILIfI N3 pasaciioB IMPOrpaMmal,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIOJIb30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYeCKOTO aHaIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BIYUCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbBIE U JIECSTUYHbBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcIa. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcTa. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA UM €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Vicnonp3oBanue nmoaxosimeii popmbl
3alACU ACUCTBUTEIIBHBIX YNCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €0 CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, perieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muoroumnensi ¢ nensimu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEeHHM, COlepKalIUX Jorapu(msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. Marpuia CUCTEMBbI JIMHEMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHNUs CUCTEMBI TMHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanne nocTpoeHHOM
MOJIEJIY C TOMOILBIO MaTPHUILL U OIIPEACIUTEICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHNM M HEPAaBEHCTB K DPEILICHMI0 MaTEMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus Ipa@uKoB HyHKIUMA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢yaxnun. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHENWHas (PYHKIMHU. DIEMEHTapHOE UCCIIE0BAHNE U
MOCTPOEHUE UX TPadUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHH Kak (PyHKIMHM OOpaTHOM CTENeHH C HaTypaJbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U gorapugmuueckas QyHKIUH, UX cBoiicTBa U rpaduku. Mcnonas3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPENEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YKCJIIOBOI'O apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCUMOCTH B pPEaJIbHBIX Ipolieccax U siBieHUsX. ['paguku peanbHbIX
3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJIM3a

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCJIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIENOBATENBHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas —Imporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonbs30BaHKe NPOTrpeccuu Uil pELIEHUS PEAVIbHBIX 3a7a4 PUKIIATHOIO XapaKTepa.

HenpepbiBable ¢GyHKIMH M uX cBoHcTBa. Touku paspbiBa. ACHMOTOTHI I'paUKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (DYHKLUH /IS peIieH s 3a/1ay.

[TepBast u BTOpas nmpousBoaHbie QyHKIMU. OnpenencHne, reOMEeTpUISCKUN U (PU3MIecKuid
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelnbHOH K rpaduky QyHKIuM.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
U KOMITO3UIMU QYHKLIHUH.

MHo:xecTBa U JIOTHKA

MHokecTBO, Onepaluy HaJl MHOXECTBAMHM M UX cBolcTBa. /luarpammsl OJiniepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1ienble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensinee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJII0, anropuTMa EBKIIHIA 1T pemieH s 3a1a4 B IEJIbIX YUCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPAHd ¢ KOMIUICKCHBIMY Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHEHHEe KOMIUIEKCHBIX 4YHCEN JUIS pelIeHus QU3HYECKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHAaJbHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX ypaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApaMETPaAMHU.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 PA3IMYHBIX OOJIACTeH HAyKH W pEaJbHOM >KM3HM, WHTEPHpETAlUs IOJTYy4eHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeToAbl pELICHUS YpaBHEHUH M HepaBeHCTB. [ 'paduueckue MeETOAbI
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4eCcKOro aHaJau3a

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHUs TIpolecca, 3adaHHOro (opMmynoid wim
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
bynkuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii cMbICI MHTErpaia. BeraucieHue onpenenéHHoro nHTerpaia
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOL[aJed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHpIX ypaBHeHHA. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro o0pas3a >KHW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIECHHOCTHU TPYIOIIO0US, HHTEPEC K pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYphl, TOHUMaHHE BIMUSHUS COIHAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATENIbHOCTH, TANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yYCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUK, OCHOBAaHUA [UIsi 00OOLIeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpEUUs B (akTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh HWHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTH3UPOBATh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (Qopm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUA 10 XOJy pEHIeHUs 3aJayd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3ynbTarT;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JWANOra, oOHApyKMBaTh pa3inyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM HH(pOpMAaIIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELIEHUSI MATEMATHYECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

MOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON M HMHIAUBUIYaIbHOW pabOThI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BUIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOECHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuyenus B 10 kuacce oOyyaromuicsi MOJYYUT CIEAYIOLIME MpeAMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOr0 aHaIIU3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEUHas MepHoarYecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAIlMOHAJIBHBIX U JEHCTBUTENIBLHBIX
4KCell, MOAYJIb ACHUCTBUTEIBHOTO YHUCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI JAJIsl PeIIeHUs IPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciielt
3HAHUU U PEAIbHOU KU3HH;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN;

CBOOOJTHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM I10Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JACUCTBUTEIBHBIX YWCEN JUISl PElICHUs NMPAaKTUYeCKHX 3ahad U
MIPEACTABIICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM IT0KA3aTeleM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIOTapudM dYHcha, NECATUYHBIE M HaTypajbHbIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTH  MHOHATHSMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHUSI-CIIEICTBHS, PABHOCHIIbHbIC HEPABEHCTBA,;

OPUMEHATh Pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JUJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW MEepPeMEHHOW, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJIeHHEe MHOIowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpeAeIuTENb MaTpUllbl 2 X 2 W €ero IeOMETPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYMCIEHUS €ro 3HauY€HHsl, IPUMEHATh ONpPEASTUTENN A PelIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYyallUd C IOMOIIbI) CHUCTEMBbI
JUHEHWHBIX YpaBHEHWH, UCCIel10BaTh IIOCTPOECHHBIE MOJEIM C IOMOINBIO MaTpUll H
olnpeaenuTeNnel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIOJHATh NPEOOPa30OBaHUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JiorapumoB il IpeoOpa3oBaHUsl  JIOrapUPMUUECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pEAIbHbIE CUTYallUd Ha s3bIKe aiareOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATHUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHMsl (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (YyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: O0OJACTh OIpPENETIeHHs] U MHOYKECTBO 3HAUYECHUU
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATHUSAMHU: YETHbIE U HEYETHbIE (PYHKIMU, NEPUOANYECKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
noKasaresnemM, rpaQuk CTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTelneM, rpadux
KOPHS N-0 CTETeHH KaK (QYHKIIMM 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeleM;

ONepUpOBaTh MOHATUSMH: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IIOCTPOCHUE UX IPa(hUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: MOKa3aTelbHas U jorapupmudeckas QyHKIUHU, UX
CBOWCTBA U Irpad MK, UCIIOIB30BaTh UX IpadUKH JUISl peIICHHs YPaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY>KHOCTh, OIpeNeeHUe
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havajia MaTeMaTH4e€CKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHYecKas M TeOMETpUYecKas MpOrpeccus,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi POrPeCcCHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUH JUIsl PELICHMSI PEAJIbHBIX 3314 IPUKJIAJIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh HOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOT0 aHAJIN3a KaK aHajIi3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMU: IIe€pBas W BTOpas MPOU3BOJHBIE (YHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh N'€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIs peLLICHUs 3a1a4.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT sl ONMCAHMS PEAJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATUSIMM: OIpEAEIEHUE, TEopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xoniy oOyuenus B 11 kiacce oOydaroIIMiCs MOJYYUT CIEAYIOIIME MpeAMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajbHOE W LEJ0€ YHCIO, MHOXECTBa
HATYpaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh NMpU3HaKku Aenumoctu nensix yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alIUChIBATH HATypaJibHbIE YKCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIa B alre0pandeckoil 1 TpUroHOMETpUUecKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEpallii ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBATH  MOHATHSMH:  HMppAllMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO ONEPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPHUMEHATh
HeoOxoauMble (POPMYIIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PAaBHOCWJIBHBIE CUCTEMBI M CHCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUs CUCTEMBI M1 COBOKYITHOCTEM
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;



pemiath paloHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMUUYEcCKue U
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJIEPIKAIINE MOYJI U TTapaMeTPhI;

MPUMEHSTH TpadUIecKue METOIBI ISl PEIICHUsT YPABHCHHUI 1 HEPABEHCTB, a TAKXKe 33134
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE alnreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Ja4ud, HCCIIEA0BATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTa aireopbl, HHTEPIPETUPOBATH MOJTYUSHHBIN pe3yibTarT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKH KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIIEIOBAHMS PEATbHBIX MPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpaA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpasn mo (opmyrne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TTOMOIIBIO UHTETPAJIa;

UMETh MPEJCTaBICHUEe O MaTeMaTHYEeCKOM MOJICIUPOBAHUH Ha IMPUMEPE COCTABJICHHS
muddepeHINATBLHBIX YPaBHEHHI,

penath MPUKIAIHBIC 33JIa4d, B TOM YHCJIE COIMAIBHO-3KOHOMHUYECKOTO M (PHU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIu3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 ApudmeTrndeckuii KOpeHb N-0i CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuyeckre BbIpaXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WpparnmonaibHbIe, TOKA3aTEIBHBIC H o4 1
norapuMUUecKre HEPaBEHCTBA
5) KommiekcHbie yncna 10 1
6 HarypanbHble 1 1enble ynucna 10 1
CucreMbl paloHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTEeIbHBIX U JIOTAPUPMUYECKUX 12 1
YpaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Tema vooka K I Hara uugposbie Jdomainee
n/n yp Bceero OHTPOJILHBIC PAKTHYCCKHE H3yYeHUs oOpa3oBaTe/ibHbIe  3aJaHHe
padoThI padoThI pecypebi

1 [[MHOK€eCTBO, ONepaliy HaJl 1 Bubnmorexa [JOK
MHOKECTBAMHU M X CBOMCTBa 06.09.2023

2 Huarpammsl Ditniepa-Benna 1 06.09.2023 bubnmnoreka HOK
[IpumMeHeHne TeopEeTHKO-

3 MHO’KECTBEHHOI'O armapara 1 08.09.2023 bubnuotexa [HOK
JUTSL peIIeHUs 3a/1a4
PanmonanasHbIE YHCIa.
OOBIKHOBEHHBIE U JE€CITUYHBIE

4 JpOOH, TIPOLICHTHI, 1 bu6nunoreka [IOK
OCCKOHEUYHBIE MTEPUONUECKIE 08.09.2023
Ipobou
PanuonansHBIC UKCIA.
OOBIKHOBEHHBIC U JICCATUIHBIC

5) JpoOH, TIPOLICHTHI, 1 13.09.2023 bubmuotexa [JOK
OecKOHEYHbIEC IEPUOANYECKUE R
Ipodu
[Ipumenenue npobeit u

6 MIPOLICHTOB JIJISl PEILICHUS 1 13.09.2023 bu6nuoreka [IOK
MIPHUKJTATHBIX 337124
[Tpumenenue apobeit u

7 MPOLICHTOB JIJISl PEILICHUS 1 15.09.2023 bu6nuoreka [IOK
MIPHUKJTATHBIX 337124
JlelicTBUTENbHBIC YHCIIA.

8 PamnnonansHble 1 1 15.09.2023 bu6nuoreka [IOK
UppaIMOHATBLHBIC YHCIIa




10

Apudmerndeckue onepanuu ¢
JICHCTBUTEIILHBIMU YUCIIAMU
Mopynp JENCTBUTEIBHOTO
YHCJIa ¥ €T0 CBOMCTBA

20.09.2023

20.09.2023

bu6nmoreka [IOK

bu6nuoreka [IOK

11

12

[TpubnmkE€HHbBIE BHIYUCICHUS,
MPaBUJIA OKPYTJIEHUA,
MIPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METOJIBI PEIICHUS
LEJIBIX U APOOHO-
paIMOHATILHBIX YPaBHEHUH H
HEPABCHCTB

22.09.2023

22.09.2023

bu6nmoreka [IOK

bubnnoreka IIOK

13

14

15

OcHOBHBIE METOIbI PEIICHUS
LEJIBIX U APOOHO-
palMOHAILHBIX YPAaBHCHHN U
HEPABEHCTB

OcCHOBHBIE METOJIbI PEIICHUS
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

MHoOrouieHsl 0T OJHON
nepeMeHHou. Jlenenue
MHOTOYJICHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

27.09.2023

27.09.2023

29.09.2023

bubmuorexa [JOK

bu6mmoteka [IOK

bu6nuoreka [IOK

16

MHorouseHs! ¢ HeIbIMUA
kox¢p¢punmentamu. Teopema
Buera

29.09.2023

bubmmoreka [IOK

17

18

Penienne cucreM IMHEHHBIX
ypaBHEHU U
Pemenne cucremM TMHEHHBIX
YpaBHEHUU

04.10.2023

04.10.2023

but6mmoreka [IOK

bu6nuoreka [IOK

19

Marpuiia cucteMbl TUHEHHBIX

but6mmorexa [JOK




ypaBHeHUM. Onpenenuresb
MaTpHULbI 2X2, ero
F€OMETPUYECKHUM CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYEHUS

06.10.2023

20

21

22

23

24

25

Onpenenuresb MaTPUILBI 2X2,
€ro reOMETPUYECKHM CMBICIT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HauYEHUs

[Ipumenenue onpenennurens
JUISl PELLIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUN

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOUIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUI

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
ypaBHEHUI

KonrpomnsHas padora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JMHEHHBIX YpaBHEHUN"
DyHKIUS, CTIOCOOBI 3aJaHus
¢ynkunu. Bzaumao o6patHbie
¢yukun. Komnosunus

byHKIII

06.10.2023

11.10.2023

11.10.2023

13.10.2023

13.10.2023

18.10.2023

bu6nuoreka [IOK

bubmuorexa [JOK

bubnuorexa [JOK

bubmuorexa [JOK

bu6mmoteka [IOK

bu6nuoreka [IOK

26

27

I'padux pynkuuu.
DJIleMEHTapHbIe
npeoOpa3oBaHus rpaukoB
byHKIHHA

OO6nacth onpeneneHus u
MHOYECTBO 3HaUCHHH

¢byukun. Hynu ¢pyHkmm.

18.10.2023

20.10.2023

bu6nuoreka [IOK

bu6nuoreka [IOK




28

[IpomMexxyTku 3HaK
MOCTOSIHCTBA

U&rHple 1 HEYETHBIE (PYHKITHH.

[Tepuoanueckue GyHKIUU.
IIpoMekyTKM MOHOTOHHOCTH

byHKIUHA

20.10.2023

bu6nmoreka [IOK

29

30

MakcuMyMBbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HavMeHbIIIee 3HAUCHNE
(GYHKINU Ha TPOMEKYTKE

JInnelinas, kBagpaTuyHas u
IpoOHO-NMMHeHHas: QYHKIIUU

25.10.2023

25.10.2023

bu6nmoreka [IOK

bubmuorexa [JOK

31

DJeMeHTapHOe UCCIIeI0BaHKE
U TIOCTPOCHHUE TPaPUKOB ITUX

byHKIMI

27.10.2023

bubnnoreka IIOK

32

33

34

35

DJIeMEHTapHOE UCCIIEIOBAHUE
U TIocTpoeHue rpauKkoB ITUX
byHKIMMA

CremneHs C 1HeNbIM
nokasareneMm. bunom
Hsrotona

CrerneHs ¢ 1EeJIbIM
rmokasarejieM. buHom
Hrrotona

CrenenHast QyHKIMS C
HATYpaJIbHBIM U LEJIbIM
nmoka3areneMm. E€ cBoiicTBa u

rpadux

27.10.2023

08.11.2023

08.11.2023

10.11.2023

bubmuorexa [JOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bubmmoreka [IOK

36

KonTtponbhas pabora:
"Crenennas ¢pyHkus. Eé
cBoiicTBa U rpapuk"

10.11.2023

but6mmoreka [IOK

37

ApudmeTnueckuii KopeHb

but6mmorexa [JOK




38

39

40

41

42

HaTypaJbHOHN CTEIICHU U €TO
CBOMCTBA

Apudmernueckuit KOpeHb
HATypaJIbHOM CTETIEHH U €T0
CBOMCTBA

[IpeobpazoBanus YMCIOBBIX
BBIPKEHUH, CONIEpIKAIIUX
CTCTICHH U KOPHH
[IpeobpazoBanust YMCIOBBIX
BBIPKEHUH, COJIEpIKAIIUX
CTCIICHU U KOpHU
[IpeobpazoBaHust YMCIOBBIX
BBIPKEHUH, COMIEpIKAIIUX
CTCIICHU U KOpHU

HpparmonansHble ypaBHEHUS.

OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIBHBIX YPaBHEHHM

15.11.2023

15.11.2023

17.11.2023

17.11.2023

22.11.2023

22.11.2023

bu6nuoreka [IOK

bu6nmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bubnnoreka IIOK

43

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METOIbI PELLIEHUS
UppalMOHATIbHBIX YpaBHEHUH

24.11.2023

bubmmoreka [IOK

44

HppaunoHanbHble ypaBHEHUS.

OcCHOBHBIE METOIbI PELLIEHUS
UppaLMOHATIbHBIX YpaBHEHUH

24.11.2023

bu6mmoteka [IOK

45

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIEeHNN UPPALMOHAIIBHBIX
YpaBHEHUHU

29.11.2023

bubmmoreka [IOK

46

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIEeHNN NPPALMOHAIIBHBIX
YpaBHEHUN

29.11.2023

but6mmoreka [IOK

47

PasHOCHIBHEBIE Nepexoanl B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHUU

01.12.2023

bu6nuoreka [IOK




48

PaBHOCHIIbHBIE TTEPEXO/BI B
pelUIeHUN UPPALMOHATIBHBIX
ypaBHEHU I

01.12.2023

bu6nuoreka [IOK

49

50

CgoiicTBa u rpaduK KOpHS n-
Oii CTeTeH! KaK (pyHKIUU
00paTHOM CTENEHU C
HATYypaJIbHBIM ITOKA3aTelIeM

CgoiicTBa u rpaduk KOpHS n-
Oli CTeneHu Kak (GpyHKIHUU
00paTHOM CTENEHU C
HaTypaJIbHBIM [1OKa3aTelIeM

06.12.2023

06.12.2023

bu6nuoreka [IOK

bubnnoreka IIOK

51

52

KonTponbsHas pabora:
"CBoiicTBa u rpaduk KOpHS n-
oii crenienu. VppannoHansHble
ypaBHeHHUA"

Crenens ¢ pallMOHATIbLHBIM
nokasaresieM U e€ CBOWMCTBa

08.12.2023

08.12.2023

bubmuorexa [JOK

bubmuorexa [JOK

53

CreneHs ¢ paliMOHAIbLHBIM
oKa3aTejieM U e€ CBOMCTBa

13.12.2023

bu6mmoteka [IOK

54

55

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTesIeM U €€ CBOMCTBA
[TokazarenpHas GyHKIHS, €€
CBO¥CTBA U rpaduK

13.12.2023

15.12.2023

bu6nuoreka [IOK

bu6nuoreka [IOK

56

Hcnonb3oBanue rpapuka
(GYHKIMM JUIS] peLIeHUS]
YpaBHEHUHU

15.12.2023

bubmmoreka [IOK

57

Hcnonb3oBanue rpadukxa
(GYHKIMM JUIS] peIIeHUs
YpaBHEHUN

20.12.2023

but6mmoreka [IOK

58

IToka3aTenbHbIE ypaBHEHUSI.
OcHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

20.12.2023

bu6nunorexa LIOK




IToxazaTensHBIE YpaBHCHHA.

59 OCHOBHBIE METOBI pemerIﬁ 22 12.2023 bu6nuoreka [IOK
IIOKa3aTeIbHbIX YPaBHEHUN
[Toka3arenbHbIE ypaBHEHHUS.

60 OCHOBHBIE METOBI pemerIﬁ 22 12.2023 Bbu6nuoreka [IOK
IIOKa3aTeIbHbIX YPaBHEHUN
KonrpomnsHas pabora:

61 [Noxa3zaTtenpHast GyHKIHS. ) 27 122023 bubmmoreka [IOK
[Toka3arenbHblE ypaBHEHUS
Jlorapudwm yucna. CoiicTBa

62 noraprdma 97.12.2023 bubnmnorexka HOK
Jlorapudwm gucia. CBoiicTBa

63 norapupma 29 12.2023 bubnuoreka [JOK
Jlorapudwm gucia. CoiicTBa

64 norapupma 29.12.2023 bubnuoreka [JOK
JlecaTuuHble U HATypallbHbIE

65 sorapumMel 10.01.2024 bubmmorexa LIOK
JlecaTuvHbIC U HATYypaJIbHbIE

66 JIorapUQMBbI 10.01.2024 bubnmnorexka HOK
[TpeoOpa3oBaHue BBIPAXKEHUH,

67 CoJIepXKaIIuX Jorapudmbl 12.01.2024 bubmorexa HOK
[IpeobpazoBanue BhIpa)eHUH,

68 coJiepKaliX JorapuQmbl 12.01.2024 bubmorexa HOK
[IpeobpazoBanue BhIpa)eHUH,

69 coJiepKaliX JorapuQmbl 17.01.2024 bubmorexa OK
Jlorapudgmuueckas GpyHKIus,

70 e€ cBolicTBa u rpaduk 17.01.2024 bubmorexa OK
Jlorapudmuueckas GyHKUINSA,

& eé cBoiicTBa U rpaduk 10.01.2024 Pubmmorexa LIOK
Hcnons3oBanue rpaduxa

72 (GYHKIMY JUIS] peIIeHUs 19.01.2024 bu6muoreka [JOK

YpaBHEHUN




73

Hcnons3oBanue rpaduka
(byHKUIMU 1715 pelieHust
ypaBHEHU I

24.01.2024

bu6nuoreka [IOK

74

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PeIICHUs
norapu(pMHUECKUX YpaBHEHHMA

Jlorapudmmueckue
ypaBHeHHst. OCHOBHBIC
MCTOJbI pCUHICHUA
JOTapu(PMHUECKUX YPaBHCHUH

24.01.2024

26.01.2024

bu6nuoreka [IOK

bubnnoreka IIOK

76

77

78

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
norapu(pMUUECKUX YpaBHEHHMA

PaBHOCHIBHEBIE epexoanl B
pelIeHuu JorapupMUIECKUX
ypaBHEHUI

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMUUECcKux
YpaBHEHUHU

26.01.2024

31.01.2024

31.01.2024

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoteka [IOK

79

80

81

82

KonrpomnsHas padora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudgmuueckue
ypaBHEeHHUA"

CuHyc, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO

02.02.2024

02.02.2024

07.02.2024

07.02.2024

bu6mmoteka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK




aprymeHra

83

ApKcUHYC, apKKOCHUHYC U
ApPKTAHTE€HC YHCIIOBOTO
aprymeHra

09.02.2024

bu6nuoreka [IOK

84

Tpuronomerpudeckast
OKPYXHOCTb, OIIpEieJIeHHE
TPUTOHOMETPHUYECKUX
(GyHKUINH YUCIOBOTO
aprymeHTa

09.02.2024

bu6nmoreka [IOK

85

Tpuronomerpuyeckast
OKPYXHOCTb, OTIpE/IeJICHHE
TPUTOHOMETPHUYECKUX
(GYyHKINH 9UCIOBOTO
aprymeHTa

14.02.2024

bubmuorexa [JOK

86

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMyIbI

14.02.2024

bubnnoreka IIOK

87

88

89

90

91

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopMyIbI

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopMyIbl

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopMyIbl
[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPKECHUI

[Tpeo6pa3zoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

16.02.2024

16.02.2024

21.02.2024

21.02.2024

28.02.2024

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK




92

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

28.02.2024

bu6nuoreka [IOK

93

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

01.03.2024

Bbu6nuoreka [IOK

94

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU I

01.03.2024

bu6nuoreka [IOK

95

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

06.03.2024

bubnnoreka IIOK

96

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

06.03.2024

bubnnoreka IIOK

97

98

99

100

101

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

KonTponbhas pabota:
"TpUroHOMETpUYECKUE
BBIPOKEHUS
TPUTOHOMETPUUECKHE
ypaBHeHHUS"

13.03.2024

13.03.2024

15.03.2024

15.03.2024

20.03.2024

bubmuorexa [JOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK

but6mmoreka [IOK




102

103

104

ITocnemoBaTeIbHOCTH,
CII0COOBI 3aJTaHUS
ocjienoBareibHocTel. Meton
MaTeMaTUYECKON MHIYKLIIMU

MoHoTOHHBIE B
OTpaHUYCHHBIE
MMOCJICIOBATEILHOCTH.
Hcropust ananmmza 6€CKOHEYHO
MaJIbIX

Apudmerndeckas nporpeccus

20.03.2024

22.03.2024

22.03.2024

bu6nuoreka [IOK

bu6nuoreka [IOK

bubnuorexa [JOK

105

106

I'eomerprueckas nporpeccust

beckoneuno yObIBarommas
reOMETPUYIECKas IIPOTPECCHUst

03.04.2024

03.04.2024

bubnnoreka IIOK

bubmuorexa [JOK

107

108

CyMMa 0eCKOHEYHO
yOBIBaIOIIEH reoMeTprUIeCKOn
MIPOTPECCUU

JInHeHbIl n
JKCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

05.04.2024

05.04.2024

bubmuorexa [JOK

bu6nuoreka [IOK

109

110

111

JInHeHbIN 1
AKCIOHEHIMAIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX
MPOLEHTOB

Hcnonp3oBanue mporpeccun

JUISL PEeLIeHUs] pealbHbIX 33134
NIPUKJIQJHOTO XapaKTepa
KonTponbhas pabota:

"ITocnenoBaTeILHOCTH U
nporpeccun"

10.04.2024

10.04.2024

12.04.2024

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK




HenpepriBHble GYyHKIIUN U UX

112 cBOMCTEA 12.04.2024 bubmuorexa [JOK
Touka pa3pbiBa. ACUMITOTHI

113 FpaduKOB (yHKIHIE 17.04.2024 Bubmmoreka [IOK
CgoiicTBa GQyHKIIUHA

114 HEIPEPHIBHBIX HA OTPE3KE 17.04.2024 bubmorexa LIOK
CgoiicTBa (yHKIMH

115 HEIPEPHIBHBIX HA OTPE3KE 19.04.2024 bubmorexa OK
MeTton uHTEpBAIOB [

116 pelIeHus: HEPaBEHCTB 19.04.2024 bubmmorexa HOK
MeTton uHTEpBAIOB [

117 pelIeHus: HEPaBEHCTB 24.04.2024 bubmorexa LOK
Meron uHTEpBAJIOB JUIS

118 pEIICHUS HEPABEHCTB 24.04.2024 bubmmorexa HOK
[IpumeHeHue CBOMCTB

119 HETIPEPHIBHBIX (DYHKITHNA 151 26.04.2024 bubnmnorexka HOK
peleHus 3aaau
IIpruMmeHeHne CBOMCTB

120 HENpPEPBIBHBIX PYHKINN AJIs 26.04.2024 bubnmnorexka HOK
peleHus 3a1a4
IlepBas u BTOpas

121 MPOU3BOHBIEC (DYHKITH 03.05.2024 bubmiorexa LOK
Onpenenenue,

122 TeOMETPHHECKHH CMbICIT 03.05.2024 bubnmnorexka HOK
IPOM3BOIHOM
Onpenenenue, pu3nuecKuit

123 CMBICJT TIPOU3BOTHOM 08.05.2024 Bubmiotexa LIOK
YpaBHEeHHE KacaTeIbHOU K

124 rpaduxy GyHKIIUN 08.05.2024 bubmorexa TIOK
YpaBHEHHE KacaTeIbHOU K

125 rpaduKy GyHKIIH 15.05.2024 but6mmoreka [IOK

126 [Tpou3BoHBIE JIEMEHTaPHBIX bubmuoreka [JOK




byHKIHHA

15.05.2024

[Tpon3BoiHBIE BIIEMEHTAPHBIX
byHKIII

[IpousBoHas cymMmBl,

128 MIPOU3BEICHUS, YACTHOTO H
KOMITO3UIINH (PYHKITHIA

127

[IpousBoHas cymmBl,
129 MIPOU3BEICHHUS, YACTHOTO H
KOMITO3UIINH (DYHKITHIA

[IponsBoHas cymMmBl,
130 MIPOU3BEICHHUS, YACTHOTO M
KOMITO3UITNH ()YHKITHIA

KonTponbhas pabora:

131 "[IpousBognas"

[ToBTOpenue, 06001ICHNE,
132 cucTeMaru3aus 3HaH!il:
"VpaBuenus"

[ToBTOpenue, o6odIIEHKE,
133 cUCTEMATHU3aIUsA 3HAHUI:

"CDYHKIII/II/I"

Hrtorosast KOHTpoOJIbHASA
134 paborta. [IpomexyTouHas

aTTecTanus

Hrtorosast KOHTpoOJIbHASA
135 paborta. [IpomexyTouHas
aTTecTanus

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIusg 3HaHWI

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

136

10

17.05.2024

17.05.2024

22.05.2024

22.05.2024

24.05.2024

24.05.2024

16.05.2024

16.05.2024

bu6nmoreka [IOK

bu6nmoreka [IOK

bu6nmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bu6nuoreka [IOK




11 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourposnbubie IlpakrTuueckue
n/n yp Bceero p p I:j u3ydyeHusi odOpa3oBaTesIbHbIE
a0o0ThbI a00ThI
pabo pabo pecypchbl

[Ipumenenne nporu3BOJHOM K UCCIEI0BAHUIO

1 P N P A A 1 bubmuoreka [JOK
(yHKIHMI HAa MOHOTOHHOCTb U OKCTPEMYMBI
[IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO

2 P N P H A 1 bu6mmoreka [IOK
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOTHON K UCCIIETOBAHUIO

3 P N P H A 1 bubmuorexa [JOK
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K UCCIICTOBAHUIO

4 PHMEIHC P n o 1 Bu6miorexa IIOK
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO

5 P N P n o 1 bubmuorexa [JOK
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
[IpuMeHeHne MpoON3BOIHOM K UCCIIETOBAHUIO

6 p N P 1 bubmmoreka [JOK
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxaenne HaubombIIero 1 HAMMEHbBIIIETO

7 3HAYEHMS HEMPEPHIBHON (PYHKIIUU Ha 1 bubnuoreka [JOK
OTpe3Ke
Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO

8 3HAYEHHS HEMPEPHIBHON (PYHKIIUU Ha 1 bubnuoteka [JOK
OTpe3Ke
Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO

9 3HAYEHHS HEMPEPHIBHON (PYHKIIUU Ha 1 bubnuoteka [JOK
OTpE3Ke
Haxoxaenne HanuOombIIero 1 HANMEHbBIIIETO

10 3HA4YeHHUs1 HeTPEephIBHOHN (PyHKIIMM Ha 1 bubmuoreka [IOK
OTpe3Ke

11 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 1 bu6mmorexa [{JOK




3HAYEHUS HeMpPEepbIBHOM (PyHKINUU Ha
OTpE3Ke

Haxoxc):[eHHe HaMOOJIBIIECr0 ¥ HAUMEHBIIIETO

12 3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA 1 bubnnoreka [HOK
OTpe3Ke
[Ipumenenne npou3BOIHOM 1Sl HAXO0XKACHUS

13 HaWJTy4IIero PEIICHHS B IPUKJIAIHBIX 1 bubnuorexa [JOK
3aavax
[IpumeneHnne npou3BOIHOM ISl HAXO0XKACHUS

14 HaWJTy4IIeTro PEIICHHS B IPUKJIAHBIX 1 bubmuorexa [JOK
3aauax
[IpuMeHeHne poON3BOIHOMN IS

15 OIPENENEHHS CKOPOCTH 1 YCKOPEHI 1 Bubmorexa [IOK
nporiecca, 3alaHHOTo (POPMYIION HITH
rpadgukom
[IpuMeHeHne Npon3BOHON IS

16 OIPENENEHHS CKOPOCTH 1 YCKOPEHI 1 Bubmorexa LIOK
nporiecca, 3alaHHOTro (POPMYIION HITH
rpadgukom

17 Komnozunus pyHKiuit 1 bubnuoreka [IOK

18 Komnozunus pyHKIuit 1 bubnuoreka [IOK

19 Komnozunus pyHKIuit 1 bubnuoreka [IOK

20 FGOMeTpI/IquISI/Ie 00pa3bl ypaBHEHUH Ha 1 Bubmorexa [OK
KOOPJAMHATHOH MJIOCKOCTH

21 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHM Ha 1 BuGnuotexa LIOK
KOOP/AMHATHOH MJIOCKOCTH

29 KOHTpOJEI)Hasl pabora: "I/Iccnez[OBa}vH'/'Ie 1 Bubmorexa [IOK
(GYHKIMH C TOMOIIBIO TPOU3BOIHOM

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 1 Butmiorexa [IOK
epBOOOPA3HBIX

24 [TepBooOpazHble 351eMeHTapHbIX (QYHKIUH. 1 bubnnoreka [JOK




[IpaBuiia HaxOX/IeHUS IEPBOOOPA3HBIX

[TepBooOpazHbie 3eMeHTapHbIX (QYHKIUH.

25 bu6mmoreka [IOK
[TpaBwiia HaX0XICHUS IEPBOOOPAZHBIX
Wurerpan. I'eomeTpuyuecKkuii CMBICT

26 P p bubmuoreka [JOK
WHTErpaJa
Brruncnenue onpene€HHOro0 HHTErpaja mo

27 pea . p bubmuoreka [JOK
dbopmynie Hetotona-Jleiioauia
Brruucienue onpeneéHHoro HHTerpaia mo

28 peacict p bu6mmoreka [IOK
dhopmyne HeroTona-JlelioHua
IIpumenenne uaTErpaia I HaX 0K ACHUS

29 P o rpaa i g bu6mmoreka [IOK
Ionaiel IIOCKUX GUryp
IIpumenenne uaTErpaia I HaX 0K ACHUS

30 PH rpara i a bubmuorexa [JOK
00BEMOB r€OMETPUICCKHX TEI
IIpumeps! pemennii nuddepeHTIaIbHBIX

31 PHMED up Amdepenn bubmuoreka [JOK
ypaBHEHUH
ITpumeps! pemennii nuddepeHnaIbHBIX

32 PHMEPEI b Ampdepenn bu6mmoreka [IOK
YpaBHCHHIA
MaremaTnueckoe MOJCIIUPOBAHHUE PEATbHBIX

33 MIPOIIECCOB C MOMOILBIO AU(PepeHIIHaTbHBIX bubnuoreka [IOK
YpaBHEHUI
KonTtponrsHas padorta: "IlepsooOpasnas u

34 P " p P P bu6nmoreka [JOK
HHTErpat
TpuronoMmeTpruaeckue KIMH, UX

35 P N P bynkn bubmuoreka [JOK
CBOICTBA U TpadUKH
Tpuronomerpuueckue GyHKINH, UX

36 pH p ymx bubmuorexa [JOK
CBOMCTBA U TpaduKu
TpuronoMeTpruaeckue KWK, UX

37 pu P ymxn, bubnnorexka [JOK
CBOWCTBA U TpadUKH
Tpuronomerpuueckue GYHKIIAH, UX

38 p P ym bubmunoreka [JOK

CBOICTBa U TpaduKu




Tpuronomerpuyeckue GyHKINH, UX

39 . 1 bu6mmoreka [IOK
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUECKHUX

40 YpaBHEHHUH C TTOMOIIBIO 1 bu6mmoreka [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX

41 YpaBHEHHUH C TTIOMOIIBIO 1 bu6mmoreka [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHHUH C TTIOMOIIIBIO 1 bu6mmoreka [IOK
TPUTOHOMETPUIECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C TIOMOIIIBIO 1 bu6mmoreka [IOK
TPUTOHOMETPUIECKON OKPY>KHOCTH

44 Penrenne TpuroHoMeTpUUECKUX HEPABEHCTB 1 bubnnoreka [JOK

45 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1 bu6mmoreka [IOK

46 Penrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1 bubnnoreka [JOK

a7 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1 bu6mmoreka [IOK
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIUM. 1 bu6mmoreka [IOK
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1 Bubmorexa [OK
HEPABCHCTB

50 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1 Bubmorexa LIOK
HEPABCHCTB

51 OCHOBHBIE METOBI PEIICHUS TTOKAa3aTeIbHBIX 1 Butmiorexa [IOK
HEPABEHCTB

52 OcCHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 1 Butmiorexa [IOK
HEPABCHCTB

53 OCHOBHBIE METOBI PEIICHUS 1 Bubmorexa LIOK

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcHOBHBIE MCTOJbI pCUHICHUS

54 bu6mmoreka [IOK
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

55 P bubmmoreka [JOK
JoTapu(PMUIECKUX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS

56 AL P bu6mmoreka [IOK
norapuMUYECKUX HEPABEHCTB
OCHOBHBIC METO/BI PEIICHHS

57 AR D bu6mmoreka [IOK
HMPpAMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

58 FPL D bubnmoreka [JOK
UPpalMOHATILHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS

59 BT P bubmuoreka [JOK
HPPaIMOHATLHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 p bubmmoreka [JOK
HPpAIMOHATILHBIX HEPABCHCTB
I'paduueckne MeToaBI PEIICHHUS

61 pag ABL P N bubmuoreka [JOK
HUPPaIMOHATLHBIX YPaBHEHUI
I'padpuueckre MeTo bl peleHus

62 pag ABL P N bubmuoreka [JOK
UPPalMOHATILHBIX YpaBHEHUI
I'padmueckue MeToabl pemeHus

63 pag /bt petlt bubmunoreka [JOK
MMOKa3aTeIbHBIX YPABHCHHIMA
I'padpuueckre MeTo bl pelieHus

64 pad JIBI P bubmuoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB
I'padmyueckue MeTOABI pelIcHUS

65 pag P . bubmunoreka [JOK
norapu(MUYECKUX ypaBHEHUI
I'padmyeckue MeToAbI pemieHus

66 pag ABL P bubmuoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB
I'padpuueckre MeTobl penieHus

67 pag AL P bubnumoreka [IOK
norapuMIUYECKUX HEPABEHCTB
I'padmyeckue MeToAbl pemieHus

68 MOKa3aTEbHBIX U JIOTAPUPMUUECKUX bubnuoteka [JOK

ypaBHEHUU




69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

bubmuorexa [JOK

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

bubmuorexa [JOK

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

bubmuorexa [JOK

72

Kontponbnas padota: "UpparnmonaibHblie,
MOKa3aTeIbHbIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

bu6mmoreka [IOK

73

KommekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILIEKCHOI'O YHCia

bu6mmoreka [IOK

74

75

KommuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHYECKasi GOPMBI 3aIHCH
KOMIIJIEKCHOTO YUCIIa

ApudmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

bubmuorexa [JOK

bu6mmoreka [IOK

76

77

ApudmeTrueckue omneparum ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJIUHATHOMN TUIOCKOCTH

bu6nmoreka [JOK

bu6nmoreka [JOK

78

79

80

N300pakeHre KOMIUIEKCHBIX YuCell Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopau n-oit ctenesu u3
KOMIIJIEKCHOT'O YHUCIIa

®opmyna Myaspa. KopHu N-oit cteneHu u3
KOMIIJIEKCHOTO YHUCIIa

bu6mmoreka [IOK
bubmuorexa [JOK

bu6mmorexa [IOK

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII OJIA

bu6mmoreka [JOK



peieHus GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Konrtponsnas padora: "KomriuiekcHbie

82 " 1 bubmuorexa [JOK
qyucia

83 HarypanbHble u 1ienpie yucina 1 bubnuorexa [JOK

84 HarypanbHble u 1ienpie yucia 1 bubnuorexa [JOK
[IpuMeHeHne MPU3HAKOB ACIIUMOCTH HEIIBIX

85 P p 8 H 1 bubmuorexa [JOK
qucen
[TpuMeHeHHEe TPU3HAKOB JAETUMOCTH IEITBIX

86 P p A H 1 bu6mmoreka [IOK
quCe
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX

87 1 bu6mmoreka [IOK
yucen: HOJI u HOK 1
[IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIBIX

88 1 bubmuorexa [JOK
gucen: HOJI m HOK A
[IpuMeHEeHHE TPU3HAKOB JCTUMOCTH IIEJIBIX

89 P P ! H 1 bubmuorexa [JOK
YHCell: OCTaTKU MO0 MOAYITIO
[IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIbIX

90 P P 8 H 1 bubmuoreka [JOK
YHCEeIl: OCTATKH 110 MOIYITIO
[TpuMeHeHHE TPU3HAKOB JCTUMOCTH TIEITBIX

91 qucell: aropuT™ EBKknnia s pemeHus 1 bubnuoreka [IOK
3aJ1a4 B IEJIBIX YMCIIax
KontponbHas padota: "Teopus menbix

92 p" p pHA Il 1 bubmuorexa [JOK
quce
Cucrema 1 COBOKYITHOCTh YpaBHEHHII.

93 PaBHOCUIIbHBIC CHCTEMBI U CUCTEMBI- 1 bu6nmoreka [JOK
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

9 PaBHOCUIIbHBIE CUCTEMBI U CHCTEMBbI- 1 bubmuorexa [JOK
CIICJICTBUS
OCHOBHBIE METOBI PEIICHUS CUCTEM U

95 AAbLP 1 bubmuorexa [JOK

COBOKYITHOCTEH PallMOHAJIbHBIX YPABHEHUMI




96

OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
ypaBHEHUU

bubmuorexa [JOK

97

98

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPABHECHUI
OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH IIOKA3aTEJIbHBIX YPaBHEHUN

bu6mmoreka [IOK

bubmuoreka [JOK

99

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

bubmuorexa [JOK

100

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

bu6mmoreka [IOK

101

102

103

104

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a1ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUs [TOJTyYCHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEeIEeHUI0
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JaCTe HayKH U pealbHON
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX
pE3yJIbTaTOB

[IprMeHeHrnEe HEpAaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HU, UHTEPIIPETALUs IIOJY4YCHHBIX
PE3yJIBTAaTOB

Kontponbras pabora: "Cuctemsr
paIoHaIbHBIX, UPPALMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX
ypaBHeHui"

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK



105 PanmonansHbIe ypaBHEHHS C TapaMeTpaMu 1 bubmuorexa [JOK

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU 1 bubnuorexa [JOK

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1 bubnuorexa [JOK
HppanmoHaibHble ypaBHEHUS, HEPABEHCTBA

108 ppant yp - HEP 1 bubmuorexa [JOK
C mapameTpaMu

109 WpparmoHaibHble CUCTEMBI C TapaMeTpaMu 1 bubmumoreka [IOK
[TokazarenpHBIC ypaBHEHUS, HEPABEHCTBA C

110 yp - HEp 1 bu6mmoreka [IOK
napameTpamu

111 [TokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1 bubmuoreka [IOK
Jlorapudmudeckne ypaBHEHUs, HEPAaBEHCTBA

112 pud yp - HEp 1 Bu6mioreka [JOK
C rmapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C MapaMeTpaMu 1 bubnnoreka [JOK
TpuroHomerpuveckue ypaBHEHUS C

114 p p yp 1 Bu6miorexa IIOK
napameTpamu
TpuUroHoMeTpru4YeCKre HEPABEHCTBA C

115 P P p 1 bubmuorexa [JOK
napameTpamu
TpuUroHOMETpUYECKUE CHCTEMBI C

116 p p 1 bu6mmoreka [IOK
napamMeTpamu
[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKHUX MOJIEIICH peaTbHbIX

117 , JICIICH peasiby 1 Bu6moreka [JOK
CUTYaIU# C OMOIIBI0 YPaBHEHUH C
napameTpamMmu
[TocTtpoenue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

118 . A P . 1 bubmuorexa [JOK
CUTYAITUH C IIOMOIIBI0 CUCTEM YPABHCHHM C
napamMeTpamu
[TocTpoenue u uccieqoBaHmue
MaTEeMaTHYECKHUX MOJIEIICH PeaTbHBIX

119 A P 1 bubmuorexa [JOK

CUTYalUH C IOMOILBIO CUCTEM YPABHEHHH ¢
napameTpamu




Kontponbnas padota: "3agauu ¢

120 " bu6mmoreka [IOK
napameTpamu
IToBTOpenue, 0000IIEHNE, CHCTEMATH3ALUS

121 3HaHH§- Vpapnoans’ Bu6uotexa [JOK
IToBTOpeHue, 0000IMIEHHE, CUCTEMATU3ALIUS

122 3HaHI/II>I'I) i "YP’ElBHeHI];IL:I" ’ I bu6mmoreka [IOK
IToBTOpenue, 0000IIEHNE, CHCTEMATH3ALUS

123 3HaHI/II>'II)' HY];)’EIBHCHI/IEI CH;:TeMLI ypaBHCEHfI" bubmorexa LHOK
IToBTOpeHue, 0000IMIEHHE, CUCTEMATU3ALIUS

124 3HaHH§_ "Hei)aBeH:;Ba" : . Bu6morexa [JOK
IToBTOpeHue, 0000IMIEHNE, CUCTEMATHU3ALIUS

125 3HaHI/II>I'I)' "Hei)aBeHcH;Ba" ’ ’ Bubmiorexa HOK
IToBTOpenue, 0000IIEHNE, CHCTEMATH3ALUS

126 3HaHI/II§' "He;oaBeHCTBa" ’ Bubmmotexa [IOK
IToBTOpeHue, 0000IMIEHNE, CUCTEMATHU3ALIUS

121 3HaHI/II>I'I)' "Hp’01/13130$1aﬂ H’eé HpI/IMeHeHI/II_Ie" bubmorexa LIOK
IToBTOpenue, 0000IIEHNE, CHCTEMATH3ALUS

128 3HaHI/II§' "Hp’omBo;[III{aﬂ I/I’eé an/IMeHeHI?e” bubmnorexa LIOK
IToBTOpEeHue, 0000IIEHNE, CHCTEMATH3AIUS

129 3H&HI/II§' ”Hp’omBozI[]f{az I/I’eé an/IMeHerllle" bubmorexa HOK
IToBTOpenue, 0000IIEHNE, CUCTEMATHU3ALIMS

y noOInoTEKA

130 3HaHI/II/II)' "I/IH’TerpzuiII u el"O’HpI/IMeHeHI/Ie"H bu6 OK
IToBTOpenue, 0000IIEHNE, CUCTEMATHU3AIIMS

131 3HaHI/II>'II)' Oy Bu6mmorexa [JOK
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3 AU

o noOInoTEKA

132 3HaHI/II/II)' "(Dy’HKIII/II/IL'];[ ’ ' bud OK
IToBTOpenue, 0000IIEHNE, CHCTEMATU3ALIUS

133 P ’ m ’ 8 bubmnoreka IIOK
3HaHui: "OyHkun"

134 HToroBasi KOHTpOJIbHASA paboTa bubnuoreka [IOK

135 HToroasi KOHTpOJIbHAS paboTa bubnuoreka [IOK



[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

1
136

10
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