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INHOACHUTEJIbHAS 3AIINCKA

VYuebHblll Kypc «Anredpa ¥ Havdajla MaTeMaTHYECKOTO aHalIM3a» SIBIAETCS OJHUM W3
HanboJjee 3HAYMMBIX B MpPOrpaMMe CpeaHero oomero oOpa3oBaHUs, MOCKOIBKY, C OJHOH
CTOpPOHBI, OH OOECleYynBaeT HMHCTPYMEHTAJIbHYIO 0a3y M HW3Y4YEHHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C APYrod CTOPOHBI, (DOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHE
o0yyarolmxcsd Ha YpOBHE, HEOOXOOUMOM JjIsi OCBOEHHUS WH(OpMATHUKH, OOLIECTBO3HAHMS,
HUCTOPUM, CIIOBECHOCTM U JpYrMX JUCHMIUIMH. B pamkax paHHoro ydebGHOro Kypca
oOydJaromuecst OBJAJIEBAlOT YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KOTopas
(hopMyIMpyeT CBOM JOCTHKEHUSI B MAaTEMATHUIECKON (hopMme.

VY4ebublil Kypc anredpsl M Hadajl MaTeMaTHMYECKOro aHalW3a 3aKJa/JbIBA€T OCHOBY IS
YCIIEUTHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHH, OWOJNOTHMH, IOHMMAHHUS OCHOBHBIX
TEHJICHIIMH pa3BUTUS HPKOHOMUKHA W OOLICCTBEHHOW J>XU3HU, TO3BOJIIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BaTh UX JUIS
JManbHEHIero oobpa3oBaHUS W B TOBCEIHEBHOW KU3HU. B TO e BpeMs OBJIAJCHHE
a0CTPaKTHBIMU U JIOTHUECKHU CTPOTMMH KOHCTPYKLHSAMH anreOpbl U MaTeMaTUYeCKOro aHalu3a
pa3BUBaeT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C MOMOIIbI0 MHAYKIUU U pacCcyXIaTh ACTYKTHBHO, UCIOIB30BaTh 0000IICHHE U
KOHKpETH3aluio, a0CTparupoBaHUE U aHAJIOTMI0, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MBIILLICHHE.

B xoxe m3ydeHus ydeOHOro kypca «Ausrebpa M Hadajga MaTeMAaTUYECKOTO aHaIHM3a
oOydJaromuecst MOMy4alOT HOBBIA OIBIT PELICHUs MPHUKIAAHBIX 3a7ad, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MaTEeMaTHYECKUX MOJIeNIed peabHbIX CUTyallud, WHTEPIpETaluyd MOTy4eHHBIX
pelIeHnl, 3HaKOMATCA C IPUMEpaMH MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B IPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblil Kypc O0JIaaeT 3HAUMUTENbHBIM BOCIMTATEIbHBIM IIOTEHLUAIOM, KOTOPBIN
peanusyeTcsl Kak uepe3 y4deOHbI MaTepuan, CIOCOOCTBYIOMIMKA (POPMHPOBAHUIO HAYYHOTO
MHpPOBO33pEHUS, TaK M depe3 coenudpuky ydeOHOH  JEATENBHOCTH, TpeOyromei
MPOJODKUTEIBHON  KOHLEHTPAllMM  BHUMAHUS, CaMOCTOSTENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYUYE€HHBIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMaTHYECKOro aHajau3a JIeKUT
JeSITeNIbHOCTHBIN MPUHIUIT 00ydEeHUSI.

B crpykType ydeOHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOrO aHaJIM3a) BbIICICHbI
CIIEyIOIINE COJepkKaTellbHO-MeToAuYecKkue JTUHUU: «Yucna u BeUUCIEHU», «DyHKUUU U
rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana maremaTnueckoro ananmsa», « MHOXECTBa U
joruka». Bce OCHOBHBIE coOlEp)KaTeIbHO-METOAWYECKUE JIMHUM HM3Y4YaroTCsl Ha MPOTSHKEHUU
JIBYX JIET OOydY€HHUsI Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs, €CTECTBEHHO IOMONHSAS IPYT
JIpyra W TOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH W pasfenaMu. JlaHHBIA y4eOHBIN Kypc
SIBIISIETCS. MHTETPaTUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cebe coJep)KaHHE HECKOJIbKHUX
MaTeMaTHYeCKUX TUCLHUIUIMH, TaKMX Kak anreOpa, TpUrOHOMETpHS, MaTeMaTW4eCKUl aHau3,
TEOpUs] MHOXECTB, MaTemaThueckas joruka u npyrue. Ilo mepe Toro kak oOydwarouiuecs
OBJIAJIEBAIOT BcE Oosiee MIMPOKMM MaTEeMaTHYECKUM allaparoM, Yy HHX MOCJIeI0BATEIbHO
(dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJENb pPeaJbHOM
CUTYalluW, NMPUMEHATh 3HAHMSA, TOIXYYEHHBIC NMPH H3YYEHUH YU4EeOHOTro Kypca, sl pelieHHS
CaMOCTOSTENbHO CHOPMYIMPOBAHHON MaTEeMaTHYECKOM 3aJaud, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBET.



ConepxxarenbHo-MeTonuyeckass  JiuHUA  «Yucima W BBIUMCIGHMS))  3aBepllaeT
(hopMupOBaHrE HABBIKOB HCIIONB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 001miero oopasoBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0co00e
BHHMaHUE yaenseTcs (GOpMHUPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUAIONINX B
ce0s MCTOIb30BaHUE PA3NIMUYHBIX (POPM 3almMcH Yucia, YMEHHE JeJaTh MPUKUIKY, BBIIOIHSITH
NpUOIMKEHHBIE BBIYUCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, padoTaTh C MaTEMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMBIE OOYyYalOUIMMCSI MHOXECTBA HATYpPalbHBIX, LIEJIBIX, PAlMOHATIBHBIX U
NEHUCTBUTENBHBIX YHCEI JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uucel. B KakIom M3 3Tux
MHO>KECTB pPacCMaTPUBAIOTCS CBOWCTBEHHBIE eMy CIieln(DUUYECKUE 3aJaui U Ollepallvy: JeJICHHE
Haleno, ONEepUpOBaHME OCTaTKaMM Ha MHOMKECTBE II€JIbIX 4YHCel, 0coOble CBOMCTBa
paIMOHANBHBIX U UPPAIMOHATBHBIX YHCElN, apu(PMETUYECKUE ONEpaluy, a TAKKe M3BJICUCHUE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4Hcen. braromaps
MOCJIEIOBATEIbHOMY  PAaCHIMPEHHUIO Kpyra HCHOJb3yEeMbIX YHCEl W  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MIPUMEHEHHUS JJIS1 PeLICHUS Pa3InYHBIX 3a7a4d (OpMUpYeETCs Mpe/icTaBICHHE
0 €IMHCTBE MaTeMaTHKU KaK HayKd U €€ PO B MOCTPOECHUU MOJENIEH peaibHOTrO MUPA, IIUPOKO
HCIONB3YIOTCS 0000IIeHIE U KOHKPETH3AIHS.

Jluaus «YpaBHEHHSI U HEPABCHCTBA» PEATU3YeTCS HA MPOTSHKCHHH BCETO OOYYCHHUS Ha
YpOBHE CpeaHero o0mero o0pa3oBaHUsA, IMOCKOIBKY B KaxaoM pazzaene IIporpammer
MIPEyCMOTPEHO PELIEHHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyuaroniyecsi oBJaJeBalOT
pa3IUYHBIMM ~ METOJAMH  PEIICHHUS pPallMOHAIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTeNbHbIX,
norapu(MUYECKUX U TPUTOHOMETPUYECKUX YpaBHEHHUM, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
cojepxkamux napameTrpsl. [lonydeHHble yMEHUS LIMPOKO HCIONB3YIOTCS IMPU KCCICAOBAHUU
(GyHKIHMI ¢ TOMOIIBIO MPOU3BOJHOM, TPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a]]a4 Ha HaX 0K ICHUE
HauOONBIINX U HAMMEHBIIUX 3HaYeHU QyHKIuU. [laHHAsS comepikaTenbHas TMHUS BKIIOYACT B
cebst Takke (GOpPMHUPOBAHHWE YMEHHUW BBITIONHATH pacu€Thl 1Mo (opmyiaM, TpeoOpa3oBaHUS
palMOHAIBHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKECHUM,
CoJiepKallnuX cTerneHn u Jjorapudmel. braromaps wu3ydeHHIO anreOpandyeckoro marepuaia
MPOUCXOANUT JANbHEHIee pa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHHS
oOyuaronuxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX PACCYXACHUN, paOOThl C CUMBOJIbHBIMH
dhopmamu, mpeIcTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S13bIKa HAYKH.

ConepxkarenpbHo-MeTonudeckas duHus «DYyHKIUU U TpaduKm» TECHO MEPEeIieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOJIbKY B  KakOM-TO  CMbIciAe  3a4aéT
MOCIEA0BATEIbHOCTh ~ M3YYEHMsl  Marepuana. [3ydeHue  CTENEeHHOW, IOKa3aTeJIbHOW,
Jorapu(MUYECKON U TPUTOHOMETPHUUECKUX (PYHKIIMM, X CBOWCTB U IrpapUKOB, UCIOIb30BAHHE
GYHKOUH 11 penieHus 3agad W3 JPYruX Y4eOHBIX MPEJAMETOB W PEATbHON KHU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C pEUICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOJBIIOE BHUMAaHHME yJesieTcss (OpMUPOBAHUIO YMEHHS BbIpaxarh (opMyIaMu
3aBUCHUMOCTH MEXy Pa3TUYHBIMHU BEIMYMHAMH, UCCIIEIOBATh MMOTYYCHHbIE (PYHKIIUH, CTPOUTH
ux rpaduxku. Marepuan 3TOM colepXaTelbHOM JIMHUM HAlEIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIONIMX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON Qopme:
QHATUTUYECKOW, Tpadudyeckol © cloBecHOW. FEro wu3yueHue CrocoOCTBYET pa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHUSI, CIIOCOOHOCTH K  OOOOMIEHHWI0O W  KOHKPETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOT .



ConepxarenbHas JmHUsT «Hauama MareMaTHdecKoro aHaiam3a» IMO3BOJISET CYIIECTBEHHO
pacmpuTh Kpyr Kak MareMaTU4YeCKHX, TaK M MPUKIAJHBIX 3a]a4, JOCTYIHBIX 00ydaromuMcs,
TaK KaK y HUX MOSBISIETCS BO3SMOXKHOCTh CTPOUTH TPAPUKH CIIOKHBIX (YHKIIUN, OTPEACISTh HX
HauOoJbIINE ¥ HAUMEHBIINE 3HAYCHHS, BEIYUCIIATE TUIOMAAU GUTYp U 00BEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEHHUsl TmporieccoB. JlaHHas coJleparenbHas JUHHUS OTKPHIBAET HOBBIC
BOSMOXKHOCTH TIOCTPOEHHSI MAaTeMaTHYeCKMX MOJeNieil peallbHbIX CHTyallud, TO3BOJISET
HAXOIUTh HAWIyYIllIee PEIICHUE B TPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-IKOHOMHYECKHUX,
3ajadax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOro aHallM3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOr0, (POPMATIBHO-IOTHYECKOTO U KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUH
pacrio3HaBaTth MPOSBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs
Y3HAIOT O BBIAAIOLINXCS Pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUSA MaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxarenpHO-MeTonn4eckas JuHUsA «MHOXKeCTBa M JIOTMKa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPECTaBICHNUS TMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW W MpelaraloT HambOosee
YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIOIINN BCE pPa3lelibl MaTeMaTHKH W €€ NPHIOKCHHH, OHU
CBSI3BIBAIOT pa3HbIe MATEMAaTUYECKHUE JUCUUIUIMHBI U UX MPUIIOKEHUS B equHoe 1enoe. [loaTomy
BRXHO J1aTh BO3MOXXHOCTh OOydYaromemycss MMOHHUMAaTh TEOPETHKO-MHOKECTBCHHBIH SI3BIK
COBPEMEHHOW MAaTeMaTHKH W WCIONB30BaTh €ro Ui BBIPAKEHHUS CBOMX MbIChei. Jpyrum
Ba)XHBIM IPU3HAKOM MATEMaTHUKU KaK HAayKH CJleQyeT MpHU3HAaTh CBOMCTBEHHYIO €i CTpPOrocTb
00OCHOBaHWH W CJEeIOBaHUE ONPENCNEHHBIM MpaBHJIAM TIOCTPOSHHS  JOKA3aTeNIbCTB.
3HAaKOMCTBO C JJIEMEHTaMU MaTE€MaTH4YeCKOW JIOTMKH CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO
MBIIUICHHUS] 00YYaIOIUXCsl, TIO3BOJISIET UM CTPOHUTH CBOHM PACCYKICHHS Ha OCHOBE JIOTHYECKHX
npaBui, GopMUpPyeT HABBIKK KPUTUYECKOT'O MBIIIJICHHS.

B yueOHOM Kkypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIN3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTeMaTH4YEeCKOr0  MOJCIMPOBAaHMUS,  KOTOpble  TPU3BAaHBI  CIIOCOOCTBOBATh
(OPMHPOBAHUIO HABBIKOB TOCTPOCHHS MOJEJICH pPEaNbHBIX CHTYallUd, HCCICIOBAHUS 3THUX
MoOJIeNieil C TOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOro aHalnu3a, WHTEPIpeTalnu
MOJYYEHHBIX pe3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbli W3 pa3fesioB NPOrpaMMBbl,
MOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IMHMPOKO MCIONB3YeTCs Ul PEIICHHS MPHUKIIATHBIX
3amau. llpm pemieHMM peanpHBIX MPAKTUUYECKUX 3a7ady  OOydarouuecs pa3BUBAIOT
HaAOJIOAAaTEIFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETU3UPOBaTh mpobiemy. JlesTenpHOCTE 1O (GOpPMHUPOBAHUIO
HABBIKOB PEIICHHs IPUKIIAJHBIX 33a][ad OPraHU3yeTCs B TPOIIECCEe M3YyUCHHS BCEX TEM YU4eOHOro
Kypca «Anrebpa u Hayajla MaTeMaTHYECKOr0 aHATTU3a.

Ha u3ydenune yueOHOro Kypca «Anredpa v Havyaisa MaTeMaTHYeCKOTO aHAJIN3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Hexpenmto), B 11 kmacce — 136 4gacoB (4 vaca B
HEJIEINIO).



COLAEPXXAHUE OBYUYEHUA
10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanpueie uncna. OOBIKHOBEHHbBIE U JIECATUYHBIE JPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanyeckue npodu. Ilpumenenue apodeit U MPOIEHTOB AJs PelIeHus MPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEaTbHON KU3HU.

JleiictBuTenpHble uKcna. PanuoHanbHble W MppalMOHANBHBIE YKcla. ApuMeTHuecKue
omnepaluu ¢ JEUCTBUTEIbHBIMU 4YWCIaMH. MOAylb JEHCTBUTEIBHOIO YHCJIAa U €ro CBOWCTBA.
[IpubnuxE€HHbIE BBIUMCICHMS, TpaBUIia OKPYIJIEHHUS, NPUKHAKA M OIEHKAa pe3ylbTara
BBIYHCIICHHIA.

Crenens ¢ nensiM nokazateneM. bunom Hetotona. Mcnonb3oBanue moaxoasiei (hopMbl
3alUCH AEUCTBUTENBHBIX YHCEN ISl pEICHUS] TPAKTUYECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHOM CTENIEHH U €ro CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbLHBIM
II0Ka3aTeJIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsTuunble U HATypallbHbIE TOrapu(MBbI.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHCIOBOI'0 apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHT'€HC YHUCIOBOrO apryMEHTA.

YpaBHeHuUs1 M HePaBEeHCTBA

ToxnecTBa W TOXIECTBEHHble NpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsA-cIeAcTBUSA. HepaBeHCTBO, peleHre HepaBeHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS IIENIbIX U JPOOHO-PAIIMOHABHBIX YPaBHEHUN U HEPaBEHCTB.
MHoOrowieHsl OT OJHOM IepeMeHHOH. /[leneHne MHOroudjleHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousens ¢ riensiMu ko3 dunnentamu. Teopema Buera.

[TpeobpazoBaHusi YMCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETIEHU U KOPHHU.

Wppaunonanehpie  ypaBHeHUs. (OCHOBHBIE METOAbl PEUICHUS  HPPaLMOHAIBHBIX
YPaBHEHUN.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PELIEHUSI I0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BBIpaKEHUH, COAEPIKAIMX JIOrapu (PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHHS JIOTapu PMUYECKUX
YPaBHEHUM.

OcHoBHble TpUroHoMeTpuyeckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIpA)KCHUI. Perienre TpuroHoMeTpu4ecKux ypaBHEHHMN.

Pemienue cucteM JNMHENHBIX ypaBHEHH. Marpuiia cUCTEMbl JIMHEHHBIX YpPaBHEHHI.
Onpenenurens MaTpuibl 2X2, €ro reoMETPUYECKMM CMBICI M CBOWCTBA, BBIYMCIIEHUE €r0
3HAYEHMs], IPUMEHEHHUE OINPEIEIIUTENS IS PEIIECHUs CUCTEMbI JMHEHHBIX ypaBHeHMH. Pemienue
MPUKIAJAHBIX 337a4 C MOMOIIBIO CUCTEMBI JUHEWHBIX ypaBHEHUM. MccienoBaHue mocTpoOeHHON
MOJEJN C TOMOILBIO MaTPUILl U ONPEAETUTENCH.

[TocTpoeHne MareMaTH4eCKUX MOJENEN peaJbHOM CUTYallMH C IIOMOIIBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHEe ypaBHEHU M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3aJad M
3aJ1a4 U3 pa3IMyuHbIX o01acTel HayKU U peasibHOM JKHU3HHU.

DOyHKUUH U rpaduku

OyHKIMA, crnocoObl 3amanus ¢GyHkiud. B3aummao obOpatnbie (yHkiuu. Kommosumms
¢bynkuunit. I'paduk pyHkunu. DnemeHTapHble MpeodpazoBaHus TpaduKoB (QyHKITHIA.

OO0mactp omnpeieneHuss ¥ MHOKECTBO 3HadeHu GyHkunu. Hymu Gynakmuu. [TpomexyTku
3HAKOMOCTOSHCTBA. UETHbIe W HeuéTHble (QyHKIMH. [leproanyeckue Qynkiuu. IIpomexyTku



MOHOTOHHOCTH (PyHKUHU. MakcuMyMbl 1 MUHUMYMbI GyHKunu. Haunbomnblee n HauMMeHblee
3HaueHUS QYHKIIMH Ha TPOMEKYTKE.

Jlunelinas, KBagpaTudHas U APOOHO-TMHEHHAA PYyHKIIUHA. DIEeMEHTapHOE UCCIICI0BAaHUE U
MOCTPOCHUE UX IPaPHUKOB.

Crenennas (QyHKIUS ¢ HaTypaJdbHBIM M IEJNbIM Toka3aTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa U TpaduK KOpHS N-O CTeneHW Kak (YHKIMH OOpaTHOW CTENEeHH C HaATypajJbHBIM
[1OKa3aTeJIeM.

[TokazarenpHas u norapudmuyeckas GyHKINH, HX CBOWCTBA U rpaduku. Vcrmonb3oBanue
rpadukoB GyHKUIUN I pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckasi OKpPYKHOCTb, ONpPEICICHUE TPUTOHOMETPUUYECKUX (DYHKUIUN
YUCJIOBOI'O apr'yMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sBiIeHUsIX. ['paduxu peaabHbIX
3aBUCHMOCTEN.

Havana maTeMaTH4ecKOro aHajam3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3a4aHUs IOCIEN0BATENLHOCTEN. MEeTO MaTe MaTHYECKOM
WHIYKUUMA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEI0BAaTEIbHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTEMaTHYECKOr 0 aHaJIM3a KaK aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckas M TeOMeTpHuUecKas  mporpeccu. beckoHeyHO  yObIBaromias
reomerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YOBIBAIOLIEH reOMETpPUUYECKO MPOrpeCcCUH.
JIvHEeMHBII M OKCHOHEHUHMAIbHBIM pocT. Yucno e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp3oBanue nporpeccuu ist pelieHrs pealbHbIX 33a1a4 MPUKIaHOr0 XapaKTepa.

HenpepoiBHble (yHKIMH M HUX cBoWcTBa. Touku paspbiBa. ACHMOTOTH TI'padUKOB
¢bynkumii. CBolicTBa (YHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METoJ MHTEPBAJIOB ISl PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOWCTB HENTPEPBhIBHBIX (D)YHKLUH IS peIICHHs 3a1a4.

[TepBas u BTOpas npou3BoaHbie GyHKIMU. OnpeneneHue, TeoOMEeTPUIECKU U (pu3ndecKuii
CMBICIT IPOU3BOTHOM. Y paBHEHHUE KacaTebHOM K rpaduky QyHKIUH.

[IpousBoanbie rneMeHTapHbIX (GyHKIUN. [Ipor3BoaHAsT CyMMBI, MTPOU3BEIEHUS, YACTHOTO
1 KOMITIO3ULIMH (PYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, ornepanuu HajJ MHOXKECTBAaMU M MX CBoicTBa. [{uarpammer Diinepa—Benna.
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOIO amnmnapara JJis ONMCaHUs peajbHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCHJIBHBIEC YPaBHEHUSI.

11 KIIACC

Yuciia 1 BBIYMCICHUSA

Harypanbhuble u nenblie umcna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LEJIBIX YHCEl,
HauOonpmui obmuii aenutens (nanee — HOJl) n Haumensinee obmiee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, alroput™a EBkinaa /i pemenus 3a1a4 B LIEJIbIX YHCIaXx.

KommekcHple 4mcna. Anrebpandeckas W TpUTOHOMETpuUYeckas (OpMBI  3amucu
KOMIUIEKCHOI'0 YuciIa. Apu(pMeTHUecKUe Onepalnun ¢ KOMIUIEKCHbIMU yuciiaMu. M300paxenue
KOMILJIEKCHBIX YMCeN Ha KoopAuHaTHOU 1uiockoctu. dopmyna Myaspa. Kopau n-oit crenenu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn JUIsl pelieHuss (QU3NYECKUX U
reOMETPUUYECKUX 3a/ad.

YpaBHeHUs1 1 HEPABEHCTBA



Cucrema ¥ COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop KOpHEW TPHUTOHOMETPUUYECKHX YPABHEHHUH C IOMOIIBI0O TPUTOHOMETPHUECKOM
OKPYXHOCTH. PellieHre TpuroHoOMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS MTOKa3aTeIbHbIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pEUICHMST CHCTEM M COBOKYIIHOCTEH  PallMOHAIBHBIX,
HppalOHATIBHBIX, I0KA3aTEIbHBIX U JIOrapU(PMUUECKUX YpaBHEHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpumeHenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3ahad U
3aja4y U3 pa3IM4YHBIX O0JIaCTe HAayKH M PEAIbHOM JKU3HU, HHTEPIpETALus MOTYyYSHHBIX
PE3yJIbTaTOB.

DyHKUUM U rpaduKu

I'padpux xommosunmu GyHkuii. 'eomeTpuueckue oOpa3bl YpaBHEHH W HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GpyHKIUHU, UX CBOMCTBA U rpaduKU.

I'paduueckue MeToapl pelieHUsT ypaBHEHHH UM HepaBeHCTB. ['paduueckue MeETOABI
peleHus 3a1ad ¢ apaMeTpaMu.

Ucnons3oBanue rpadukoB (GyHKIUN I UCCIEIOBAHUS TMPOIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYrUX ydeOHBIX NMPEIMETOB U peabHOMN JKU3HU.

Havyana mareMaTH4ecKOro aHajam3a

[IpumeneHre Npou3BOAHOM K UCCIEIOBaHUIO (PYHKIUNA Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOobIero 1 HAMMEHBIIIETO 3HAYCHUH HeTIPEPBhIBHON (DYHKIIMH HAa OTPE3KeE.

[IpumeHeHne NpPOMU3BOMHOM M HAXOXKAECHUS HAWIy4IIEro pEeuleHHs B IHPHUKIAIHBIX
3ajjauax, A ONpEJENICHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3zHbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢bynkuunii. [IpaBuiia HaxX0XKIEHUS TIEPBOOOPA3HBIX.

Hurerpan. I'eoMeTpuyeckuii CMbICI UHTErpajga. BelyucieHne onpeneacéHHoro HHrerpaia
1o popmyne HeroTona-JleliOHuna.

[Ipumenenune uHTerpajga Uil HaXOXKJICHHMs IUIOLIaJed IIIOCKUX (uUryp u o0bEMOB
TCOMETPUYECKUX TEIl.

[Ipumeps! perenuit quddepeHnranbHbIX ypaBHeHHA. MaTeMaTHueckoe MOJICIUPOBAHUE
peabHBIX MIPOLIECCOB C MOMOILBIO AU YepeHInanbHbIX YPaBHEHUH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOT'O KYPCA
«AJITEBPA 1 HAUAJIA MATEMATHYECKOTO AHAJI3A»
(YTJIYBJIEHHBIN YPOBEHD)

HA YPOBHE CPEJIHETO OBIIEI'O OBPA30BAHUS

JINYHOCTHBIE PE3VYJIbTATHI

1) rpaxkIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYArOIIerocss KaKk aKTHBHOIO U
OTBETCTBEHHOI0 4YJieHA POCCHUHCKOTO OOIECTBAa, MPEACTaBICHHE O MATeMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHUM, NPOILEAYp TpakJaHCKOro o0IecTBa
(BBIOOPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHWCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MACHTUYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOALLIEMY POCCUKWCKON MaT€MAaTHUKH, LIECHHOCTHOE OTHOILICHHE K JOCTHKEHUAM POCCUUCKUX
MAaTeMaTUKOB M POCCUHCKONW MAaTeMaTUYECKOW IIKOJbl, MCIIONb30BAHUE ATUX JIOCTHKEHUN B
JIPYTUX HayKaxX, TEXHOJIOTHX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEH  pPOCCHMCKOro  Hapoaa, CGOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 MOBEJACHHUS, CBA3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTUKEHUM HayKu M JIeATEIbHOCTHIO Y4EHOrO, OCO3HAHHME JMYHOIO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOroO OYyIyIIero;

4) 3¢TeTHYeCKOT0 BOCIIUTAHHUSA:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pPaCCYXIACHUH, BOCIPUHUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHUS ITPUMCHSITh MATEMAaTHICCKUE 3HAHUS B HHTEPECaX 3JI0POBOTO
n Oe3omacHOro oOpasa *H3HU, OTBETCTBEHHOE OTHOLICHME K CBOEMY 3JI0pOBBIO (310pOBOE
NUTaHKue, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, pEryisipHas Gu3ndecKas akTUBHOCTB),
(u3rUecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATEIHHOCTHIO;

6) TPya10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOII00Us, MHTEpEC K pa3iuyHbiM cepam
npohecCHOHaIbHON AESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymied mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30oBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKON HalpaBJIEHHOCTH;

7) IK0JI0TUY€CKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh SKOJIOTMUYECKON KYIbTYpbl, TOHHMAaHUE BIMSIHUS COIHAIBHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHHE MPHUPOJHONM M COLMAIBHOW CpeIbl, OCO3HAHUE
rI00anbHOrO  XapakTepa  JIKONOTMYECKUX  MpoOlieM, OpHUeHTalus Ha  IPUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ui perieHus 3a7ad B 00JacTU OKpY’Kalouleil cpefbl, MIaHUpOBaHHE
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO NO3HAHUSA:



c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOLIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEeMAaTU4YEeCKOH HayKd Kak cepbl
YEJIOBEUECKOM JIEATEIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHs LUBWIN3AINH,
OBJIaJICHUE SI3BIKOM MAaTeMaTHKH U MaTEMaTH4YECKOI KyJIbTYPOI Kak CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO M UCCIIEIOBATEIBCKYIO EITEINbHOCTh HHIUBHIYAIBHO U
B TpYIIIIE.

METAIIPE/IMETHBIE PE3VJIbTATBI
Ilo3naBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelicTBUSA

ba3oBble JlornyecKkue AeicTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOWICHUH MEXAYy TMOHATHAMHU, (OPMYIUPOBATH ONPEACTCHUS  IMOHSATHIA,
yCTaHABJIMBaTh CYIICCTBEHHBIH MpPHU3HAK KIacCH(UKAIMKM, OCHOBaHMS s OO0OOIIEHUS W
CpaBHEHMSI, KpUTEPHH ITPOBOJMMOI0 aHAIN34;

BOCIPUHHUMATh, (HOPMYIHUPOBATH W NPEOOPa3OBBIBATH CYKICHUS: YTBEPAWUTEIbHBIE H
OTpULIATEeNIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBISITh MAaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpeuus B (hakTax,
JAHHBIX, HAONIONCHHUAX W  YTBEPXKACHUSAX, MpelaraTb KPUTEPUH JUI  BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

JIeTIaTh BBIBOJABI C HWCIOJNB30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHHO JIOKA3aTEbCTBA MATEMATHYECKUX YTBEPKACHUH (TIpSMBbIEC U
OT TMPOTUBHOI0), BBICTPAWBATH APryMEHTAIMIO, IPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI,
00OCHOBBIBaThH COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

BBIOMpATh Crocod pemeHus y4eOHOM 3agauM (CpaBHMBATh HECKOJIBKO BAapHUAHTOB
penieHusi, BBIOMpaTh HamOolee MOAXOMAIUN C Y4ETOM CaMOCTOSTENBHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBrble ncciieoBaTeIbcKkue AeHCTBUSA:

HCIIOJIB30BaTh BOMPOCKHI KaK MCCIIE0BATENILCKAN HHCTPYMEHT MO3HAHUsA, (hOpMyIHpoBaTh
BOIPOCHI, (UKCUPYIOIIUE IMPOTUBOpeune, NpolieMy, YCTaHaBJIMBAaTh HMCKOMOE U JIaHHOE,
(hOpMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IPOBOJUTH  CaMOCTOATEIbHO CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIEIOBaHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, IPOLECCA, BBIBICHHUIO
3aBUCUMOCTEH MEXly 00BEKTaMu, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOATENHFHO (POpMYIHPOBaTH 00OOIICHNS M BBIBOABI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0IEHUS, UCCIIEOBAHMSI, OL[EHUBATh JIOCTOBEPHOCTh MOJMYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
00001LIEeHNI;

IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIECcca, a TAK)KE BBIIBUTATH MPEAIOIIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

BBIABIIATH JePUUINTH HHPOPMAIMH, TaHHBIX, HEOOXOJUMBIX JJIs1 OTBETa Ha BOIPOC U JUIA
pelIeHMs 3a1a4H;

BbIOMpaTh MHGPOPMAIMI0 W3 HMCTOYHHKOB  pa3jiMyYHBIX THUIIOB, AaHaJIM3UPOBATH,
CHCTEeMaTH3HPOBaTh W HWHTEPIPETUPOBATH HMH(MOPMALUIO PA3TWYHBIX BUIOB U (HOpM
MIPECTABIICHHUS;

CTPYKTYpHpOBaTh  MHOpMAIHMIO, MNPEACTaBIATH €€ B  pasIMyHbIX  (hopMmax,
WJUTIOCTPUPOBATh TpadUuecKy;



OLIEHWBATh HAJAEKHOCTh HMHGPOPMAIMM IO CaMOCTOSITENIbHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHnKkaTUBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUS

Oo0menne:

BOCIIpUHUMATh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCJIOBUSIMHU M LEISIMU
O0IIIeHUs], SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHCbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHs] IO XOJy pEeIIeHUs 3aJayd, KOMMEHTHUPOBATh TMOJyYCHHBIN
pe3yabTart;

B XO/ie 00CYXJEHHs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, IpOOIEeMbI,
pemaeMoil 3a1auu, BBICKA3bIBaTh MJEH, HAIEJIEHHbIE HAa MOWUCK PEIICHUs, COMOCTAaBISTh CBOU
CYXJIEHHs C CYXJCHUSAMH APYrHMX YYaCTHUKOB JIUAJOra, OOHapy>KUBaTh Pa3nyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe PopMyTupOBaTh pa3HOIIACHS, CBOU BO3PAKECHUS,

IPEICTABJIATh PE3YyJbTaThl PELICHMs 3aJauM, SKCIEPUMEHTA, HCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3ajad [Mpe3eHTalluu M
0COOEHHOCTE! ayJUTOPUH.

PeryasiTuBHbIe YyHUBEpcaJIbHbIe YueOHbIe elicTBUSA

Camoopranu3anus:

COCTaBJATh IUIAH, AITOPUTM pEUICHHS 3a7add, BBIOMPATh CIOCOO peIIeHHs] ¢ Y4ETOM
HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh
BapUaHTHI pelIeHul ¢ y4éTOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbII MHTEJIEKT:

BJIaJICTh HaBBIKAMH [TO3HABATEIBHON pereKcHH KaKk OCO3HAHMS COBEPIIAEMbIX JCHCTBHMA
U MBICIUTENbHBIX MPOIECCOB, HX pe3yabTaToOB, BIAJeTh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U pe3yibTaTa PELIEHUS MaTEMaTUUECKOH 3a1a4u;

OPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpPU PEIICHWU 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEHH;

OLIEHUBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBUAM, OOBACHITH IPUYUHBI
JOCTW)KEHHUs] WM HEAOCTHKEHMs pPe3yJibTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAast 1eSITEIBHOCTD:

NOHUMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUIAYAIbHON paboThl MpU
pemieHMH y4eOHBIX 3a/1a4y, NPUHUMATh LEJIb COBMECTHOM JEATENBbHOCTH, IIJIAHUPOBAThH
OpraHU3allMI0 COBMECTHOM pabOTHI, pacmpeneiiaTh BHABI pabOT, JOTOBApUBATHCS, O0CYXKIATh
MIPOIECC U Pe3yNIbTAT padOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIMIOBBIX (hopMmax paboThl (0OCYKIeHUS, OOMEH MHEHUW, «MO3TOBBIC
HITYPMb» M HHBIE), BBIIOJHATH CBOI 4YacTh paOOThl M KOOPAMHHUPOBATH CBOU JEHCTBHS C
OPYTMMHU dYlIEHaMU KOMAaHbI, OIEHHUBAaTh KadecTBO CBOETO BKJIaJa B OOWIUH MTPOAYKT IO
KpUTEpUsM, cHOpMYyJIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

MMPEAMETHBIE PE3VYJIbTATDBI

K konny oOyuenus B 10 kJacceoOy4arouiuiicss MONYYUT CIEAYIOLIUME IpeJIMETHBIE
pe3yibTaThl MO OTJAENBbHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa ¥ Haudana
MaTeMaTHYECKOT O aHAIU3a»:



Yuciia 1 BLIYHCICHUA:

CBOOOJHO ONEpUPOBATh MOHATUSMH: PAllMOHATIBHOE YUCII0, OECKOHEUHasl TepHOIIECcKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHMCIO, MHOXKECTBA PALlMOHAIBHBIX M JI€HCTBUTENBHBIX
YHUCeNl, MOAYJb ACHUCTBUTEIBLHOI O YHACIIA;

IPUMEHSATH IpOoOU M MPOLEHTHI AJIs PELIeHUs IPUKIIAAHBIX 3a7iad U3 Pa3IMYHbIX OTpacien
3HaHUM U PEAIbHOM KU3HH,

OPUMEHATh NPUOIMKEHHBIE BBIUUCIEHUS, MpaBWIa OKPYIJICHUS, NPUKHUIKY M OLEHKY
pe3yJibTara BEIYMCIICHUIT;

CBOOOJHO OINEpHpPOBaTh IOHATHEM: CTENEHb C LENbIM IOKa3aTeleM, HCIOIb30BaTh
MOAXOJAIIYI0 (OpMYy 3amUCH JIEHCTBUTENIBHBIX YHMCEN JJIsl PEHIeHMs] MPAKTUYECKUX 3ajad U
NIPEACTABJICHUS NAHHBIX;

CBOOO/JHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKHI KOPEHb HATypaJIbHOW CTENIEHHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALlMOHATIBHBIM [TOKa3aTeseM;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: JIOTapupM 4HCIA, AECATUYHBIE U HaATypalbHbIE
aorapuQmsl;

CBOOOJHO OIEPUPOBATh MOHATUSMM: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHI€HC YHCIOBOI'O
aprymMeHTa;

OIIEPUPOBATH MOHATUSAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOI'0 apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIBHBIE YPAaBHEHHUSI U YPABHEHUS-CIIEACTBUS, PABHOCWIbHBIE HEPAaBEHCTBA,

MPUMEHATh Pa3UYHbIC METOJbl PELICHUS pPALUOHAIBHBIX M JPOOHO-PAIlMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ, HHTEPBAJIOB JJISl PEILICHUS HEPABECHCTB;

CBOOOJHO OMEpPUPOBATH MOHATUAMHU: MHOTOWIEH OT OJHOH NEpEeMEHHOH, MHOTOWIEH C
HeNbIMA  KO3(QUIMEHTaMH, KOPHM MHOTO4WIEHA, INPUMEHSATh JEJICHHEe MHOrodjeHa Ha
MHOI'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera ns pemienus 3anay;

CBOOOJHO ONEpPUpPOBATH MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHMH, MaTpula,
OIpENENUTeNIb MaTpullbl 2 X 2 W €ero reoMEeTpUYECKHIl CMBICI, HCIOJIb30BaTh CBOMCTBA
OIpEeNeNuTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHUs], IPUMEHATh ONPEACTUTENN Ul PELICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHUH, MOJEIMPOBATH PEAIBHBIC CUTyalMd C IOMOIIBID CHUCTEMBI
JUHEHHBIX YPaBHEHUM, WCCIENOBAThb IIOCTPOECHHBIE MOJCIA C IIOMOLIBIO MAaTpul U
OIIpEeNEIUTEIIeH, HHTEPIIPETUPOBATH IIOJIyYEHHBIA PE3yIIbTAaT;

UCIIOJIb30BaTh CBOMCTBA ACUCTBUII ¢ KOPHSAMHU JUI TPeoOpa3oBaHus BEIPaKEHUIH;

BBIMOJHATh IPEe0OPa3OBaHUS YMCIOBBIX BBIPAXKEHHUH, COJCPXKALIMX CTEHNEHH C
palMOHAIBHBIM [T0KA3aTENEM;

UCIIOJIb30BaTh ~ CBOMCTBA  JIOrapuMoB Ui mpeoOpa3oBaHMs — JIOrapu(PMUUYECKUX
BBIPAKCHUH;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  UppAlMOHAIbHBIE,  IOKa3aTelbHbIE U
Jorapu(MUYECKUE YpaBHEHHUS, HaXOJUTh UX PELIEHHUS C MOMOIIbIO PABHOCUIIBHBIX MEPEXO0B
WJIU OCYLIECTBIISAS IIPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUIOHOMETpUYECKHe  (QopMynbl Juisi  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUU;

CBOOOJHO ONEpUPOBaTh IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHUE, IPUMEHATh
HEoOXo1uMbIe (POPMYITBI JIIsl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;



MOJIEJIUPOBaTh peajlbHble CUTYallMM Ha sA3bIKE aureOpbl, COCTABIATh BBIPAXKEHUS,
ypaBHEHHs, HEPABEHCTBA I10 YCIOBHMIO 3aJayd, MHCCIEAOBAaTh ITOCTPOSHHBIE MOJAEIH C
UCIOJIb30BaHUEM alapaTa ajreopsl.

DYyHKIUHN U TPAaPUKH:

CBOOOJHO ONEpUPOBATh IMOHATUAMH: (QYHKLUSA, CHOCOOBI 3aJaHMs (QYHKIUH, B3aUMHO
oOpaTtHble (YHKIMH, KOMIO3MIMA (QYHKUWH, TpaduK (GYHKIWHU, BBINOIHATH SJIEMEHTApPHBIE
npeobpazoBanus rpadukoB QyHKIUNH;

CBOOOJHO OIEPHUPOBATH MOHATHSAMH: OOJACTh ONPEACICHHUS W MHOXECTBO 3HAUCHHM
(GyHKUIMHU, HYTH QYHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATh MOHATHUSAMH: YETHBIE W HEUYETHbIE (YHKIHH, TEPHOAHYECKUE
(GyHKUIMH, TPOMEKYTKM MOHOTOHHOCTHM (DYHKIMH, MaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJbIlIee U HAMMEHbIIIEEe 3HaYeHNE (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH: CTENEHHas (YHKLUUS C HATYpaJbHBIM U IIEJBIM
IoKaszareseM, rpauk CTENeHHOM (YHKLUUU C HaTypaJbHBIM M LIEJIbIM IOKa3aTeieM, rpaduk
KOpHS N-0M cTeneH! KaK (YHKIUU 0OpaTHOM CTETeHU C HaTypaJbHBIM I1OKa3aTelIeM;

OllEpUpOBaTh MOHATHSMMU: JIMHEHHas, KBaJpaTU4Has M JpOOHO-IMHEHHas (yHKIUH,
BBITTOJTHSATH 3JIEMEHTAPHOE MCCIIECIOBAHNE U TOCTPOCHHE UX I'PaUKOB;

CBOOOJHO ONEpUPOBATH MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas QyHKLIUHU, UX
CBOMCTBA U TpayKH, UCIIOITH30BATh MX TPAPHKH TS PEIICHUS YPaBHEHUN;

CBOOOJHO ONEpUPOBATH TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, ONpEIeSCHHE
TPUTOHOMETPUYECKUX (DYHKIHI YMCIOBOTO apTyMEHTa;

UCIONb30BaTh I'paduku (QYHKIUH A7 UCCIEAO0BaHHUS IPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHNH 3a/ad U3 JPYruX Y4eOHbBIX MPEIMETOB M pealbHOM KM3HM, BbIpaXkaTb (OpMyJIaMu
3aBHCUMOCTH MEX]ly BETMUYUHAMU;

Hauvasia MaTeMaTH4eCcKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATh IMOHATUSAMH: apu(MeTHUecKas W TeOMETpUYecKas Mporpeccus,
0eCKOHEYHO YObIBaIOIasi FeOMETpUUECKasi IPOrPeCcCHsl, JIUHEHHBINA U 3KCIIOHEHIIMAIBHBIA POCT,
(hopMyIa CIOXHBIX MPOLIEHTOB, HIMETh MPEACTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh MIPOrPECCUH ISl PEIIEHUS pealibHBIX 3a/1a4 MPUKIAIHOTO XapaKkTepa;

CBOOOJHO  ONMEpPHPOBATh  TOHATHAMHU:  IIOCIEAOBATEIBHOCTh,  CIIOCOOBI  3a/laHUs
[10CJIEe/I0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE [10CIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHHMS] MaTEMATHYECKOI 0 aHaIM3a KaK aHaJIn3a OECKOHEUHO MaJlbIX;

CBOOOJHO OINEPUPOBATH MOHATHSIMU: HENpPEphIBHbIC (DYHKIIMM, TOUKH pa3pbiBa rpaduka
(dhyHKIIMH, aCUMIITOTHI Tpadrka PyHKIUH;

CBOOOJHO OIEpUPOBaTH TMOHATHEM: (YHKIHSA, HETNpepblBHAas Ha OTpe3Ke, MPUMEHSThH
CBOMCTBA HENPEPHIBHBIX (DYHKIMI U1 pelieHus 3aaay;

CBOOOJHO OIEpPHPOBATH MOHATHUSMH: TIepBasi M BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTenbHasl K rpaQuky QpyHKINuU;

BBIYUCIISITH TIPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO ¥ KOMIIO3HMIIMU JBYX
(GyHKUUH, 3HaTh TPOU3BOIHbIE 3JIEMEHTAPHBIX (DYHKITUI;

UCIIOJIb30BaTh TEOMETPUICCKAN M (PH3UUECKUI CMBICT POMU3BOIHOM ISl pELICHUS 3a1a4.

MHoskecTBa M JIOTHKA:

CBOOOJHO OIEPUPOBATH MOHATUSAMU: MHOXKECTBO, ONlEpPALlU HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapar i OMUCAHUS PEabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELIEHUHN 3a1a4 U3 IPYTUX y4EOHBIX IIPEIMETOB;



CBOOOJHO ONEpUPOBATh IOHATUAMU: ONpEAEICHHE, TEOpEeMa, YypaBHEHHUE-CIEICTBHE,
CBOMCTBO MAaTEeMaTHYEeCKOr0 OOBEKTa, JIOKA3aTEIbCTBO, pPAaBHOCUJIbHBIC ypPaBHEHUS U
HEPABCHCTBA.

K xonmy o0ydenus B11 kiaacceoOydarouIuiics MOMYYUT CIEIYIOUIHE TpPeAMETHbIC
pe3yibTaThl MO OTJAENBHBIM TeMaM paboueil mporpaMMsl ydeOHOro Kypca «Anredpa ¥ Haudana
MaTE€MaTHYECKOI0 aHAIIU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh TOHATHSAMH: HATypalbHOE U LEJIOe YHCIO, MHOXKECTBA
HaTypaJIbHBIX U LENbIX YHCEN, UCIOIb30BaTh MIPU3HAKU AenumocTH nensix yucen, HOJ[ n HOK
HAaTypaJbHBIX YUCEN JUIS PELICHUs 3a]a4, IPUMEHATh alroput™ EBknnaa;

CBOOOJHO ONEpUpPOBATh MOHATHEM OCTaTKa MO MOJIYJIIO, 3allUChIBATh HATYpalbHbIE YHCIIa
B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS;

CBOOOJHO OMEpPUPOBATH MOHATHAMU: KOMIUIEKCHOE UYHCIIO M MHOXXECTBO KOMITJIEKCHBIX
qucel, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aIreOpandeckodl M TPUTOHOMETPUUECKOH (opme,
BBITOJIHATH apU(PMETUIECKHE ONEPALMU C HUMHU U N300pakaTh Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATUSAMH:  HppAlMOHAIBHBIC,  IOKa3aTelbHBIE U
aorapugMuyecKre HepaBeHCTBA, HAXOIUTh UX PEILIEHUS C MTOMOILBIO PABHOCUIIBHBIX MIEPEXOIOB;

OCYILIECTBIISITH OTOOP KOPHEH MpHU pPEelIeHUH TPUTOHOMETPUUECKOTIO YpaBHEHUS;

CBOOOJJHO OMNEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, HPUMEHSThH
Heo0XouMble (HOPMYIIbI AJISl pELIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHAMH: CUCTEMA U COBOKYIHOCTh YPAaBHEHHH M HEPAaBEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CUCTEMBI-CIICCTBUS, HAXOANUTD PEIICHUS CUCTEMBI U COBOKYITHOCTEN
palMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENBHBIX W JIOTAPU(PMHUUYECKHX YpaBHEHHH W
HEPABCHCTB;

pemaTh panyoHAIbHBIC, HUpPPAlMOHAIBHBIC, IOKa3aTeNlbHbIE, JiorapudpMuyeckue u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEP KALLUE MOLYJIN U IapaMETPHI;

IPUMEHATH rpapuuecKue METOAbI JUIsl PELIEHUS! YpaBHEHUN U HEPABEHCTB, a TAKXKe 3a/1a4
C MmapaMeTpaMu;

MOJIEIUPOBaTh peajbHble CHUTYyallMM Ha $3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YPaBHCHUS, HEPABEHCTBA U HUX CHUCTEMBI II0 YCJIOBHMIO 3aayd, MCCIIEN0BAaThb ITOCTPOCHHBIE
MOJIEJNIU C UCIIOIb30BAHUEM allllapaTa aareOppl, MHTEPIPETUPOBATH MOJIYYEHHBIN pPe3yIIbTar.

DYyHKIUHN U TPaQUKH:

CTPOUTh I'paUKKU KOMIO3ULUHN (PYHKIMH C IMOMOIIBIO 3JEMEHTApHOI'O MCCIEIO0BAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA,

CTPOUTh TIE€OMETpUYECKHe o00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUYECKUX (YHKIINH;

OPUMEHATh QYHKIUU JJIs1 MOJCIIMPOBAHUSI U UCCIIEI0BAaHUS PEAIbHBIX MTPOIIECCOB.

Havaja maTeMaTH4eCKOro aHAJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO Ui HCCIEAOBAaHUA (QYHKIMM HAa MOHOTOHHOCTH U
3KCTPEMYMBI;

HaXOJUTh HauOOJIbIIee M HaUMEHbIIee 3HaYeHNs (PYHKIMM HEIPEPBIBHON Ha OTPE3KE;

UCIIOJIB30BAaTh MPOU3BOIHYIO JJI HAXOKACHMS HAUIIY4ILIErOo PELICHUs B IPUKIAIAHBIX, B
TOM YHUCJIE COLMAIBHO-DKOHOMHMYECKHX, 3a7adax, s ONpPEACICHHS CKOPOCTH MU YCKOPEHUs
mpoIriecca, 3a1laHHOTro OPMYIIOi Uil rpaduKoMm;



CBOOO/IHO ONEpHUPOBATh MOHATHAMU: TIEPBOOOpaA3Hast, ONpeeIEHHBIH HHTETPajl, HaXOIUTh
NEepBOOOpA3HBIE IIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH WHTerpain mno ¢opmyne Hprortona-
Jlelbnuna;

HAXOJHTh TUIOMIAN IIIOCKUX (PUTYpP U 0OOBEMBI TEII C TIOMOIIBIO HHTETpaIa;

UMETh TPEJCTaBICHHE O MAaTeMaTH4eCKOM MOJEIUPOBAHMHM HAa TNPHMEPE COCTaBJICHHS
Qg depeHnnanbHbIX ypaBHEHUH;

pelaTh NpUKIaHbIEe 3aJa4l, B TOM YHUCJE COIHMATbHO-IKOHOMUYECKOro U (hPU3NYECKOro
XapakTepa, CpeJICTBAMUA MaTeMaTHUECKOr0 aHATN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuectBo 4acos
Ne OnexkTpoHHbIE (LU(PPOBHIE)
n/m | HaumeHoBaHMe pa3enoB U TEM MPOrPAMMBI Bcero KonrponpHeie Hpaxrueckue o0Opa3oBaTeNbHbIE
paboThI paboThI —
MHOX€eCTBO J1E€HCTBUTEIBHBIX YUCEIL.
1 MHorowieHsl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHcTBA. CHCTeMbl TMHEWHBIX YPaBHEHUN
5 Oynkiun u rpapuku. CreneHHas GyHKINS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmerrueckuit KopeHb N-0if CTENeH!. 15 1
HppaunoHanbHble ypaBHEHUS
4 [Toka3zarenbHas pynkuus. [TokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuaeckue 18 1
ypaBHEHUs
Tpuronomerpudeckue BbIpaXXEHUS U ypaBHEHUS 22
[TocnenoBaTenbHOCTH U TPOTPECCUHU 10
HenpepsiBabieyakmuu. [IponsBoanas 20
9 [ToBTOpEHME, 0000IICHHE, CUCTEMATH3AITUS 5 5
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

Ne KounvecTBO 4acoB JIeKTPOHHBbIE
n/ HaumeHoBaHue pa3iejioB M TeM MPOrPaMMBbl Beero KonTpoJabHble IpakTHyecKkue (uudposbie)
n padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 I/Iccne):[OBaHI:Ie (GYHKIUH C TOMOIIBIO 99 1
MIPOM3BOJHON
2 IlepBooOpa3Has u HHTErpaj 12 1
3 I'padviku TpUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpudeckrue HepaBeHCTBA
4 WppanuoHanbHble, MOKa3aTeIbHbBIC U 24 1
norapuMuYecKre HEpaBeHCTBA
Komnnexcusle uncna 10
HarypanbsHbie u menbie yrcia 10
; CucTeMbl paliOHAIBHBIX, UPPAIMOHATBHBIX 12 1
MTOKa3aTeIbHBIX U JIOTapU(MUISCKUX YPABHCHHIMA
8 3aj1aun ¢ mapaMeTpamMu 16 1
9 HOBTOPGHHC, 0000111IeHNEe, CUCTEMATH3aLs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KonunyectBo yacos DneKTpOHHbBIE
Ne JHara
uQpoBbIE
n/ Tema ypoxka KonTpomnbhbie [IpakTnueckue | H3Y-
Bcero o0Opa3oBaTeabHbIE
b paboThI paboThI YEHUS
pecypcsl
1 MHOXECTBO, Ornepanuy HaJl MHOKECTBAMHU U MX 1
CBOICTBa
2 Juarpammsl Dlinepa-Benna 1
3 [IpumeHeHre TeOPETHKO-MHOKECTBEHHOT' O anmapara 1
JUIS pellieHus 3a1au
Panmonanpubie yncna. OOBIKHOBEHHBIE U
4 JECSITUYHBIE IpOOU, TPOLEHThI, OECKOHEUHbIE 1
nepuoanYecKre aApodbu
Panmonansubie yncna. OOBIKHOBEHHBIC U
5 JECSITUYHBIE TPOOH, MPOIEHTHI, OECKOHEUHBIE 1
MIePUOINIECKHE TpoOU
6 [Ipumenenue aqpoOeit 1 MPOIEHTOB IS PEIICHHS 1
MPHUKJIATHBIX 33124
7 [Ipumenenue nqpobeii U TPOLEHTOB IS PEILICHUs 1
MPUKIATHBIX 33124
3 JlelicTBuUTENbHBIC YKCIIa. PalilnoHaIbHEIE U 1
UppalMoHaIbHbIC YHCIa
9 Apudmernueckre oneparuu ¢ 1eiCTBUTENbHBIMU 1
YyHclIaMu
10 Mopyinb 1eMCTBUTEIHHOTO YUCia U €ro CBOMCTBA
11 [TpuOnmkEHHbBIE BBIYUCICHUS, TIPABUIIA OKPYTJICHUS,




IMPUKUIKA U OLICHKA PE3yJIbTaTa BBIYHCIICHUIN

OcHOBHBIC MCTOJbI pCHICHUA LEJIbIX U I[pO6HO-

12 palOHANbHBIX YPAaBHEHUN U HEPABEHCTB

13 OcCHOBHBIE METOIbI PELICHUS IEeNbIX U IPOOHO-
palMoOHaIbHBIX YPAaBHEHUM U HEPABEHCTB

14 OCHOBHBIE METOIbI PELICHUS 1ENbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUM U HEPABEHCTB
MHorowieHsl OT OAHOW NepeMeHHO. [lenenne

15 MHOI'OYJIEHa HA MHOI'OWIEH C OCTaTKOM.
Teopemabesy

16 MHorounensl ¢ nensiMu Kodddunuentamu. Teopema
Buera

17 PemennecncreMInHeHHBIX ypaBHEHU T

18 PemennecncreMInHeRHBIX ypaBHEHU T
Marpuiia cucTeMbl JTMHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTPHITHI 2X2, €Tr0 TeOMETPUIECCKUN
CMBICJ U CBOMCTBA; BBIYMCIIEHNUE €TI0 3HAYECHHUS

20 Ornpenenurens MaTPUILBI 2X2, €r0 TeOMETPUUECKUN
CMBICJ U CBOMCTBA; BRIYUCIICHUE €r0 3HAYCHHUS

21 [Ipumenenue onpeaenuTens Ui peIeHNs CUCTEMBI
JIMHEWHBIX YpaBHCHUH

29 Pemenue npukiagHbix 3a7a4 ¢ TOMOIIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUHN

23 Pemenue npukiaaHbIX 3a1a4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

24 Kontponbnas pabora: "PanmonanbHbie ypaBHEHUS U
HepaBeHCTBA. CHCTEMBUIMHENHBIXypaBHEHUI"

25 OyHKIMA, ciocoObl 3aaHus GyHKIMU. B3aumHo




oOparnbie pyHkuun. KommnosurusadyHkmi

I'paduk Gpynkiuu. DnemMeHTapHble Ipeodpa3oBaHus

26 .
rpaduxoB GyHKINH
OO6nacTh orpeJiesieH!s] © MHOXKECTBO 3HaYEHUI

27 ¢byukuun. Hynu ¢pyakuuu. IpomexxyTku 3Hak
MOCTOSIHCTBA

28 Yérabie n HeuéTHbIe QyHKUnU. [leprnoanyeckue
dynkuuu. [IpoMexxyTKUMOHOTOHHOCTU(YHKIIUN

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee u
HalMeHbllIee 3HaueHNe (PYHKIMHN Ha IPOMEXYTKE

30 Jlunelinas, KBaJpaTu4Has ¥ IpoOHO-TMHEHHAs
byHKIIUH

31 DneMeHTapHOe UCCIeI0BaHUE U IOCTPOSHHE
rpaduKoB ATHX HYHKIUI

39 DeMEHTapHOE UCCIIEI0BAaHUE U TOCTPOEHUE
rpauKoB 3THX HYHKIUI

33 Crenens ¢ nenbiM nokasarenem. bunom Herotona

34 Crenens ¢ nenslM nokasareieMm. bunom Herorona

35 CrenenHast GyHKIUS C HATYPaJTIbHBIM M LEJIBIM
nokasareneM. EécoiicTBa u rpaduk

36 Konrponbnas padora: "Crenennas ¢pynkuus. Eé
cBoiicTBa U rpadux"”

37 ApudmeTrrueckuii KOpeHb HaTYpaIbHOM CTENEHU U
€ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYpPaIbHOU CTETICHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKEHUH,

COACPpIKAIUX CTCIICHHU U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,

40 COJIEp>KalINX CTETIEHU U KOPHU

41 [TpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEp KaINX CTETIEHU U KOPHU

42 UppanmonanbHblie ypaBHeHUs. OCHOBHbBIE METO/IbI
pelIeHNs UPPaLlMOHATIBHBIX YPABHEHUM

43 Wppaunonanshbie ypaBHeHUs. OCHOBHBIE METObI
pELIeHUS] UPPALUOHATBHBIX YPABHEHUI

44 WppanunonaneHeie ypaBHeHNs. OCHOBHBIE METOABI
pelleHus] UPPAMOHATILHBIX YPAaBHEHHM

45 PaBHOCHIIBHBIE TIEPEXOABI B pEIICHUN
UppaLMOHATIbHBIX YPABHEHHM

46 PaBHOCHIIbHBIE ITEPEXO/IbI B PEIICHUH
UPPaLMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE TEpEXOABI B pELIEHUT
UppalMOHATILHBIX YPAaBHEHHM

48 PaBHOCHIIBHBIE TEPEXOABI B PELIEHUT
UppalMOHATILHBIX YPaBHEHHM
CaoiicTBa 1 rpaduK KOpHS N-0if CTENEeHN Kak

49 GyHKIIMHA 0OpaTHOM CTETNIEHU C HATYPaTbHBIM
IoKa3aTesieM
CoiicTBa 1 rpadK KOpHsS N-0i CTETIEHU KaK

50 (GyHKIIMU 00paTHOI CTENEeHU C HaTypaJlbHbIM
nokazaTeyieM

51 KonTponbsHas pabora: "CpoiicTBa u rpadk KOpHS N-
oii crenenu. MppannonansHpieypaBHeHUS "

59 CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeIeM U €€

CBOMCTBA




CrereHs ¢ PallMOHAJIBHBIM ITOKA34aTCJICM U eé

53 . 1
CBOICTBa

54 CreneHb ¢ paliOHaJIbHBIM IIOKa3aTeNeM U e 1
CBOHCTBa

55 [TokazarenbHas QyHkuus, €€ cBOWCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduika GyHKIINT 15 PEIICHHS 1
YpaBHEHU U

57 Hcnonp3oBanue rpaduka GyHKIUA IS pEIICHUS 1
yYpaBHEHUH

58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METObI 1
pelleHNs T0Ka3aTeNbHbIX YPaBHEHUIN

59 [TokazarenbHble ypaBHEHHs. OCHOBHBIE METO/IBI 1
peleHus ToKa3aTeIbHbIX YPaBHEHUH

50 ITokazarenbHbie ypaBHEHUA. OCHOBHBIE METOIbI 1
peIIeHHs TOKa3aTeIbHBIX YPaBHEHHN

61 Kontponbhas padora: "llokazarenbHast QyHKINS. 1
[TokazaTenbHble ypaBHEHUs"

62 Jlorapudgmuucna. CoiicTBasiorapudma 1

63 Jlorapugmuucna. CoiicTBaorapupma 1

64 Jlorapudmuucna. CpoiictBanorapupma 1

65 JlecsiTuuHble U HATYpajgbHbIETOrapuQmbl 1

66 JlecaTUYHBIC U HaTypalbHBIETOTapH (MBI 1

67 [IpeoOpa3oBaHUEBBIPAKEHUH, 1
coJiepKaluxaorapumol

68 [IpeoOpazoBaHMEBBIPAKEHUIH, 1
coiep KalXIorapuQmol

69 [IpeoOpazoBaHUEBBIPAKEHUT, 1




coJiep KalIuXaorapuQmol

70 Jlorapudmuueckast GpyHKIus, €€ CBOMCTBA U TpaduK

71 Jlorapudgmuueckast GpyHKIHs, €€ cBOCTBA U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIUA IS pEIICHUS
yYpaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUU IS pEIIeHUsS
ypaBHEHUH

74 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI
petIeHws! TorapuPMHUECKUX YpaBHEHHI

75 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC METOIbI
pelIeHus JorapuPpMUUECKUX ypaBHEHUN

76 Jlorapudmmueckue ypaBHeHuss. OCHOBHBIC METO/IbI
peleHus JorapupMuIeckux ypaBHeHUH

77 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUU
JorapupMUUYECKUX ypaBHEHUH

78 PaBHOCHIIbHBIE TTEPEXObI B pEILIEHUN
Jorapu(MUYECKUX YpaBHEHHM

79 KonTtponbsHas pabora: "Jlorapudmuyeckas QyHKIus.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCIOBOTO
aprymMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAHI'€HC YHCIOBOTO
aprymMeHTa

82 ApKCHHYC, apKKOCUHYC M apKTaHI'€HC YHCIOBOT O
aprymMeHTa

83 ApKCHHYC, apKKOCUHYC M apKTaHI'€HC YHCIOBOTO

aprymeHTa




TpI/IFOHOMeTpI/I‘{eCKaH OKPY’KHOCTbB, OITPCACIICHUC

84 TPUTOHOMETPHUECKHUX (DYHKITUN YHCIIOBOTO 1
aprymMeHTa
Tpuronomerpudeckas OKpy>KHOCTb, OTPE/ICTICHHIE
85 TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOTO 1
aprymeHTa
86 OCHOBHBIETPUTOHOMETPUYECKHE(DOPMYITbI 1
87 OCHOBHBIETPUTOHOMETPUUECKUE(DHOPMYIIbI 1
88 OCHOBHBIETPUTOHOMETPUUECKHE(D OPMYITBI 1
89 OCHOBHBIETPUTOHOMETPUUECKUE(DOPMYITBI 1
90 [IpeoOpa3oBaHUETPUTOHOMETPUIECKUXBBIPAKCHHUIA 1
91 [Ipeobpa3oBaHUETPUTOHOMETPUYECKUXBBIPAKEHUN 1
92 [TpeoOpa3oBaHUETPUTOHOMETPHUECKUXBBIPAKCHUN 1
93 [TpeoOpa3oBaHUETPUTOHOMETPHUECKUXBBIPAKCHUAN 1
94 PemienneTpuroHOMeTpUYECKUXypaBHEHH 1
95 PemennerpuronoMeTpuuecKuXypaBHEHUN 1
96 PemennerpuronomMeTpuuecKuXypaBHEHUH 1
97 PemenneTpuroHoMeTpruueCKUXypaBHEHU I 1
98 PemenneTpuronoMeTpuuecKUXypaBHEHU I 1
99 PemenneTpuroHoMeTpuueCKUX ypaBHEHU I 1
100 | PemeHHETpUTrOHOMETPUYECKUXYPAaBHEHUN 1
101 KonTponbnas pabora: "Tpuronomerpuyeckue 1
BBIPQ)KEHUS U TPUTOHOMETPUYECKUE ypaBHEHU"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
102 | mnocnegoBatenpHOCTEH. MeTon MaTeMaTHUeCKON 1
WHTyKIUH
103 | MOHOTOHHBIC ¥ OTPAaHHYCHHBIE MTOCIIEIOBATEIHLHOCTH. 1




HCTOpI/I}I aHajan3a OCCKOHEUHO MaJIbIX

104 | Apudmernyeckasmnporpeccus

105 | T'eomerpuueckasmporpeccus

106 | beckoHeYHOYOBIBAIOIIAATCOMETPUIECKASTIPOTPECCHS

107 Cymma O0eckOHEYHO YyOBIBaOIIEN T€OMETPUYECKOM 1
pOrpeccuu

108 JIMHENHBIN U SKCIOHEHIMAIIbHBINA pocT. Hucio e. 1
®dopmyra CIOXKHBIX TPOIEHTOB

109 JIMHENHBIN U SKCIOHEHIMAIIbHBIA pocT. Hucio e. 1
®dopmyria CI0XKHBIX TPOLEHTOB

110 Hcnonp30BaHue MPOrpeccuu Jis pelieHus: peaabHbIX 1
3a/1a4 PUKJIaJHOTO XapaKkTepa

111 KonTtponbsHas pabora: "IlocnenoBarebHOCTH U 1
nporpeccun"

112 | HenpepsiBHbIE (PYHKIIMH U UX CBOHCTBA 1

113 | Touka pa3pbiBa. ACUMITOTHI TPaUKOB (PYHKITHI 1

114 | CaoiicTBa PyHKINI HETIPEPHIBHBIX HAa OTPE3KE 1

115 | CgoiicTBa pyHKUMI HENPEPHIBHBIX HAa OTPE3KE 1

116 | Merox HHTEPBATIOB JUIS PEIICHHS HEPABEHCTB 1

117 | Merox HHTEPBAJIOB /IS PEIICHUS HEPABEHCTB 1

118 | Merox HHTEPBAJIOB JJIs PEIICHUS HEPABESHCTB 1

119 [IpuMmeHeHue CBOMCTB HEMIPEPHIBHBIX (PYHKIIMMA IS 1
peteHws 3a1a4q

120 [IpuMeHneHne CBOMCTB HENIPEPHIBHBIX () YHKIIAN TSI 1
perieHus 3a1a4

121 | TlepBas u BTOpasi MPOU3BOAHBIC () YHKIHH 1

122 | OmnpexnencHue, reOMETPHYSCKANCMBICIIIPON3BOTHON




123 | Onpenenenue, pU3MUECKUICMBICIIIPOU3BOJHON

124 | VYpaBHeHHe KacaTelbHOH K rpaduky QyHKIUN

125 | VYpaBHeHHe KacaTenbHOH K rpaduky QyHKIUN

126 | IlpousBoaHBIEIIEMEHTAPHBIX(YHKIUN

127 | IlpousBoAHBIEdIEMEHTAPHBIX(YHKIUN

R T L e

[IponsBoaHast CyMMBI, TPOU3BEIECHUS, YACTHOTO U

128 . 1
KOMTO3HUIHH (PYHKIIUN
129 [IpousBoaHAsT CYMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3UIIMH (DYHKIIHI
130 [IpousBogHast CyMMBI, TPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIMH (PyHKITUH
131 | KonTtponbsHaspabora: "[Ipon3BogHas” 1 1
132 [ToBTOpEHME, 0000IIEHHE, CHCTEeMAaTH3aIIUs 3HAHUI: 1
"VpaBuenus"
133 [ToBTOpEeHmE, 0000IICHNE, CUCTEMATH3AIINS 3HAHUI: 1
"Oyakuun"
134 | HUroroBaskoHTpoNbHAsIpabOTa
135 | HroroBaskoHTpOJIbHAsIpaOOTA
136 [ToBTOpeHME, 0000IICHHE, CUCTEMATH3AMSI3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

Ne KonnuectBo ~ 4acos JaTa DIEKTPOHHBIC
n/ Tema ypoka Beero KoHTposbHBIE [IpakThyeckue | HU3y- 1M (pOoBLIE
I paboThl paboThI yeHus | oOpa3oBaTelbHBIC
pecypchl
1 [TpuMeHeHre IPOU3BOIHOMN K MCCIICIOBAHUIO 1
(GYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBbI
) [TpuMeHeHre IPOU3BOHOMN K MCCIICIOBAHUIO 1
(GyHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [TpumMeHeHre TPOU3BOJHOMN K HCCIIECIOBAHUIO 1
(GYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 [TpuMeHeHre IPOU3BOHOMN K MCCIICIOBAHUIO 1
(GYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBbI
5 [TpuMeHeHre IPOU3BOIHOMN K MCCIICIOBAHUIO 1
(GYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI
6 [TpuMeHeHre IPOU3BOHOMN K MCCIICIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI
y HaxoxneHne HanOoIbIIero 1 HAMMEHBIIIET O 1
3HAYEHHUs HEMPEPHIBHOW (DYHKIIMK Ha OTPE3KE
3 HaxoxneHne HanOoIbIIero 1 HAMMEHBIIIET O 1
3HAYCHUS HETPEPHIBHON (PYHKIMK HA OTPE3Ke
9 Haxoxaenre HanOOobIIero 1 HAMMEHBIIIETO 1
3HAYCHUs HEMIPEPBIBHOM (DYHKIIMU Ha OTPE3Ke
10 HaxoeHne HanOoIbIIero 1 HAMMEHBIIIET O 1
3HAYEHUs HEMIPEPBIBHOW (DYHKIIMU Ha OTPE3Ke
11 HaxosxeHne HanOoIbIIero 1 HAMMEHBIIIET O 1
3HAYEHHUs HEMPEPHIBHOM (DYHKIIMK Ha OTPE3KE
12 Haxoxnenrne HanOoIbIIeEr0 U HAaNMEHBIIIETO 1




3HAYEHUs HETIPEpPhIBHOM (DYHKIIMU Ha OTpE3Ke

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJIL HaX 0K JACHU A

13 HAWJTYYIIETO pelieH s B MPUKIAIHBIX 3a/1a4ax

14 [TpumeHneHne MPOU3BOAHOMN ISl HAX XK ICHUS
HaWJTy4IIeTO PEIICHUs B TPUKJIAIHBIX 3a7a9ax
[IpumeHeHne npou3BOAHON IJIs ONpEaETICHUS

15 CKOpPOCTHU U YCKOPEHHS IIPOIIECCa, 3aJaHHOTO
dbopmynoit unm rpadgukom
[IpuMeHeHre MpOU3BOAHON ISl ONIPEACIICHUS

16 CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO
dbopmyoii unu rpagukom

17 Kommozumms ¢hyakimii

18 Kommozumms ¢yHKIun

19 Kommozumms ¢hyHKImii

20 ['eomeTpuyeckue 0Opas3pl ypaBHEHUN Ha
KOOPAMHATHOM TIOCKOCTH

21 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPAMHATHOM IIOCKOCTH

99 KonTtponbnas pabdora: "Uccnenopanre GyHKIni ¢
MOMOIIBIO MPOU3BOIHON"

23 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3Hbie d7eMEHTAPHBIX (PYHKIIHIA.
[TpaBuna HaXOXKACHUS TIEPBOOOPA3ZHBIX

25 [TepBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKITUH.
[TpaBwmita HaXOXKIEHUS TIEPBOOOPA3HBIX

26 WuTerpan. ['eomeTpuueckuii CMbICI HHTErpaia




Brruncienue onpe,uenéHHoro HUHTCIrpajia mo

27
dbopmyne Hetotona-Jleibuuia

28 Beruucnenue onpenenéHHOro HHTErpaa mno
dbopmyne Herotona-Jleibuuia

29 [IpumeHeHne nHTerpana i HaxoXAeHUs
TUIOMIA e TUIOCKUX (puryp

30 [IpumeHeHne uHTerpana s HaXxoKJICHUs
00bEMOB IreOMETPUYECKHX Tel

31 [Tpumeps! permennii qudQepeHnnanbHbIX
ypaBHEHUH

32 [Tpumeps! pemienuii quddepeHnnanbHbIX
YpaBHEHUH
MaremaTtuueckoe MOJETUPOBAaHHUE PEATBHBIX

33 MPOIIECCOB € TTOMOUIBIO MU (D EepEeHITNATBHBIX
yYpaBHEHUH

34 Kontponbnas padora: "IlepBooOpaznas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKIIUNA, UX CBOMCTBA U
rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX CBOICTBA U
rpaduku

38 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U
rpaduku

39 Tpuronomerpudeckue GyHKLINHU, UX CBOICTBA U
rpaduxu

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C




IIOMOIIBIO TpHTOHOMeTqueCKOﬁ OKPYXHOCTH

OT160p KOpHEW TPUTOHOMETPUUYECKUX YPaBHEHHUH C

41 MOMOIIIbIO TPUTOHOMETPHUUECKON OKPYKHOCTH 1

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MOMOIIIbIO TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT160p KOpPHEH TPUTOHOMETPUUYECKUX YPaBHEHUN C 1
MIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemenre TpuroHoMeTpuUeCKMX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUUECKHX HEPABEHCTB 1
KonTtponbnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOIBI PELIEHUS 0KA3aTEIbHBIX 1
HEPABEHCTB

50 OcHOBHBIE METO/BI PELIECHUS 10KA3aTEIbHBIX 1
HEPABEHCTB

51 OcCHOBHBIE METO/Ibl PELICHHS MTOKA3aTeNbHBIX 1
HEPABEHCTB

59 OcHOBHBIE METO/Ibl PELICHUS I0KA3aTEeIbHBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHUS JTOTaPHUPMHUUECKIX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHUS JOrapUPMUUECKUX 1
HEPABEHCTB

55 OCHOBHBIE METOJIbI PEUICHUS JTOTapU(PMUISCKIX 1




HCPAaBCHCTB

OcHOBHbBIC MCETObI pCUHICHUA J'IOl“apI/I(I)MI/ILICCKI/IX

56
HEPABEHCTB

57 OCHOBHBIE METO/Ibl PEUICHHS HPPALIMOHAIBHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PELICHUS UPPAILIIOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS HPPAITIOHATEHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHHSI HPPAITHOHATIBHBIX
HEPABEHCTB

61 ['padmyeckrie METOABI pEUICHHS HPPAIIMOHATBHBIX
ypaBHEHUH

62 ['padmyeckrie METOBI pelIeHHs] UPPAIMOHATBHBIX
YpaBHEHU U

63 ['padrrueckrie METOBI PEIICHNUS TIOKA3aTEIbHBIX
YpaBHEHUH

64 ['padrueckrie METObI pEIICHNUs TTOKA3aTEIbHBIX
HEPABEHCTB

65 ['paduueckre MeTo/Ibl peIeHus
Jorapu(MUUECKUX ypaBHEHHI

66 ['padmyeckre METOABI peLICHUS
norapu(MUIECKIX HEPABEHCTB

67 ['padrueckre MeTOIBI peIICHNUS
JOrapu(pMUUYECKIX HEPABEHCTB

68 ['padrueckrie METOIbI PEIICHHUS TTOKA3aTENbHBIX U
Jorapu(pMUUYECKUX ypaBHEHUN

69 I'paduueckre MeTO/IbI PEIICHUs TOKA3aTeIbHBIX U




JOrapu(pMUUYECKUX ypaBHEHUN

Fpa(bnqecm/le MCTOABI pCHICHUA IMOKA3aTCIbHBIX U

70 Jorapu(pMUYECKUX HEPABEHCTB

71 ['padmyeckrie METOBI pelICHHs TOKA3aTeIbHBIX U
norapu(MUIECKIX HEPABEHCTB
KonTtponbsHas pabora: "UppanroHaibHbIe,

72 MOKa3aTeNIbHbIE U JIOTapU(PMUIECKUE
HepaBeHCTBA"
KommnekcHsle yncna. Anredpanyeckas u

73 TPUTOHOMETpHYECKask ()OPMBI 3aITHCH
KOMIUIEKCHOI'0 YHcia
Kommiekchble uncna. Anredpanyeckas u

74 TpUTrOHOMETpUYEcKas (HOPMBbI 3aITUCH
KOMIUIEKCHOT'0 YHClia

75 Apudmerrueckue ornepaui ¢ KOMIJIEKCHBIMU
YyHCIIaMU

76 Apudmernueckue ornepanuy ¢ KOMIJIEKCHbIMU
YyHClIaMU

77 N300paxeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

78 N300pakeHre KOMITJICKCHBIX YHCEN Ha
KOOPAMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii cTenenu us3
KOMIUIEKCHOI'0 YHciia

80 ®opmyna Myaspa. KopHu N-oii creneHu u3
KOMIUIEKCHOI'0 YHcia

81 [IprMeHeHrne KOMIUIEKCHBIX YHCEeN JJIsl PeLICHUS

(bU3NIECKUX U TEOMETPUUYECKHX 3a70a4




82 Kontponbhas pabora: "Kommiekcubie yncna" 1

83 HarypanbHble U 1enble yncia 1

84 HarypanbHble u nensie ynucna 1

85 IIpuMeHeHne NPU3HAKOB ACITUMOCTH LENBIX YACET 1

86 [IpumeHeHne NpU3HAKOB JIETMMOCTH LIEJIbIX YHCE 1

87 [TpuMeHeHne TPU3HAKOB TEIUMOCTH TIEITBIX 1
gucen: HOJl u HOK

88 [TpuMeHeHne IPU3HAKOB JIETMMOCTH LIETBIX 1
yrcen: HOJl u HOK

89 [TpuMeHeHrne IPU3HAKOB JIEIMMOCTH LIEBIX 1
YKCel: OCTaTKU IO MOJTYJIIO

90 [TpuMeHeHMe IPU3HAKOB IEIMMOCTH LIETIbIX 1
YHCEeN: OCTaTKU 110 MOJTYJTIO
[TpuMeHeHne TPU3HAKOB NEITMUMOCTH TIEITBIX

91 qucell: anroput™ EBkinia i penieHus 3aiad B 1
LEJBIX YUCIaxX

92 Kontponbnas pabora: "Teopus nensix yucen" 1

03 CucreMa 1 COBOKYITHOCTh YpPaBHEHUIA. 1
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrtema ¥ COBOKYITHOCTh YpPaBHEHUIA. 1
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHUS

95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U 1
COBOKYITHOCTEH paliiOHaIbHBIX YpaBHEHHI

96 OCHOBHBIE METO/IbI PEILICHHUSI CUCTEM U 1
COBOKYITHOCTEH MpPallMOHAIBHBIX YPaBHEHUH

97 OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U 1

COBOKYHHOCTSI‘/'I IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ




OcHOBHBIC METObI pCHICHUA CUCTEM U

%8 COBOKYITHOCTEM MOKa3aTEIbHbIX YPAaBHEHUI

99 OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUYECKUX YpaBHEHUM

100 OcHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(hMUIECKUX YpaBHEHHHA
IIpuMeHeHne CUCTEM K PELICHUIO

101 | MATEMATHYCCKNX 33]a4 U 33721 U3 PasiMMHBIX
oOyacTeil HayKu U pealibHOM KU3HH,
MHTEPIIPETALINS T0JIyYEHHBIX PE3YyIbTaTOB
IIpuMeHeHne CUCTEM K PELIEHUIO

107 | MATEMATHYCCKNX 3311 U 337121 U3 PasiMHBIX
o0JacTei HayKu U pealbHOM KU3HH,
MHTEPIIpETALMS TOJIyYEHHBIX PE3yJIbTaTOB
[IpmeHeHne HepaBEHCTB K PEIICHUIO

103 | MATEMATHYCCKNX 3214 U 33/a1 U3 PasiMMHbIX
oOnactell HAyKH U pealibHOM JKU3HH,
MHTEPIIPETALINS TOJIyYEHHBIX Pe3yIbTaTOB
KonTtponbeHas padora: "Cuctemsl parimoOHAIbHBIX,

104 | wuppaMoOHATBHBIX MOKA3ATEIHHBIX U
JorapupMUUECKUX ypaBHEeHUN"

105 | PamnuonanbHbIE ypaBHEHUS C TapaMeTpaMu

106 | PamumoHanpHBIC HEPABEHCTBA C MTapaMeTpaMu

107 | PamumoHanbHBIE CHCTEMEI C TapaMeTpaMu

108 WppanmoHanbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109 | HppaumoHaabHBIE CUCTEMBI C TapaMETPaMH

110 | IToka3arenbHble ypaBHEHHS, HEPABEHCTBA C




napameTpamu

111 | Iloka3arenbHble CUCTEMBI C TApaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C
napameTpamu

113 | Jlorapudmuyeckue CUCTEMBI C TapaMeTpaMu

114 | TpuroHoMeTpu4ecKue ypaBHEHHUs C MapaMeTpaMu

115 TpuroHomerpuueckrue HepaBeHCTBA C
napameTpamu

116 | TpuroHoMeTpuYeCcKUe CUCTEMBI C TapaMeTpaMu
[TocTpoeHue u ucciieJoBaHuEe MaTEMATUYECKUX

117 MoJIeJIel peaTbHBIX CUTYAIHi C TTOMOIIBIO
YpaBHEHUH C TapaMeTpaMu
[TocTpoeHune u ucciieJOBaHNE MaTEMATHIECKUX

118 | wmopeneil peaqbHBIX CUTYaAIUIl ¢ TOMOIIBIO CUCTEM
yYpaBHEHUH C apaMeTpaMu
[TocTpoeHue u ucciieJoBaHuEe MaTEMATUHIECKUX

119 MOJIEJIEHN peabHBIX CUTYyaIlui ¢ TOMOIIBI0 CUCTEM
YPaBHEHUH C IapaMeTpaMHu

120 | KontponwHas pabora: "3agauu ¢ mapamerpamu”

121 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 06001IIeHHEe, CHCTEMAaTH3aLUs
3HaHui: "YpaBHeHus"

123 [ToBTOpeHue, 06001IeHHEe, CHCTeMaTU3aLus
3HaHuil: "YpaBHeHusa. CucreMblypaBHEHUN"

124 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS

3HaHuii: "HepaBencrna"




125 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3AITHS 1
3HaHuii: "HepaBencraa"

126 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS 1
3HaHuii: "HepaBencrsa"

127 [ToBTOpEeHmE, 0600IICHNE, CUCTEMATH3AIUS 1
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpenwue, 0600IIeHIE, CHCTEMATH3AIUS 1
3HaHuii: "[IponsBoanHas u e€ npumeHeHue"

130 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIUS 1
3HaHuii: "UHTerpan u ero npumeHexue"

131 [ToBTOpEHME, 0600IICHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkuun"

132 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkuun"

133 [ToBTOpeHme, 0000IIeHIE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMKN"

134 | HroroBas KOHTpOJIbHAs paboTa

135 | MHroroBas KOHTpOJIbHAS paboTa 1 1

136 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AINS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJAMYECKOE OBECIIEYHEHHWE ObPA3OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJILI JIA1 YUEHUKA

* MatemaTHka: anredpa 1 Hadajsa MaTeMaTHUYECKOro aHainu3a, reoMerpus. AnreOpa u Hayana
MaTeMaTHYecKoro aHanusa (B 2 yactsx), 11 kinace/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; non penakuueir Mopakosuua A.I'., OOmiectBo ¢

orpann4eHHON orBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA

METOJUYECKHNE MATEPUAJIBI JJIS1 YUUTEJIA

OUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

HOK



[IOKYMEHT MOAMWUCAH 3MEKTPOHHOI MNOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 22.09.23 04:48 (MSK)
YYPEXXAEHUE "XOBY-AKCbIHCKASl CPEAHSAIS1 OBLLLEOBPA3OBATEJIbHASA
LUKOJIA", lokaH-oon Kapamaa ®eaoposHa

MpocTtas noagnucb




