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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anrebpa U Havaja MaTEMaTUYECKOTO aHajIu3a» SIBJSETCS OJHUM U3
Han0oJiee 3HAYMMBIX B MPOTpaMMe CpeHEro o0IIero oOpa3oBaHMs, MOCKOJBKY, C OJHOU
CTOpPOHBI, OH 00ecleynBaeT MHCTPYMEHTAJIbHYIO 0a3y IS M3Yy4eHHs BCEX E€CTECTBEHHO-
HAyYHBIX KYpCOB, a C IPYroi CTOPOHBI, GOPMUPYET JIOTUUYECKOE U a0CTPAKTHOE MBIIIICHUE
00y4arIuXcsl Ha YpOBHE, HEOOXOAUMOM JUIsl OCBOEHUSI MH()OPMATUKH, OOIIECTBO3HAHUS,
UCTOpPUH, CIIOBECHOCTHM M JPYrMX IUCHUIUIMH. B pamkax paHHOro yudeOHOro Kypca
oOydaromuecss OBJAJACBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTopas
dbopMynupyeT cBOU AOCTUKEHHUS B MaTeMaTH4ecKon (hopme.

VY4eOHbIl Kypc ajireOpbl U Havyajl MAaTeMaTUYECKOTO aHalIM3a 3aKjaJbIBa€T OCHOBY
JUISl YCTICLTHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OUOJIOTUH, TIOHUMAHUs OCHOBHBIX
TEHCHIINI Pa3BUTHsI SKOHOMHUKU U OOIIECTBEHHOW *U3HU, TIO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIOJIb30BaTh UX IS
JajabHedIero oOpa3oBaHUs W B TOBCEIHEBHOW Xu3HU. B TO ke Bpemsi OBIaJieHHE
aOCTpaKTHBIMM M JIOTUYECKH CTPOTMMH KOHCTPYKIMSIMU aiureOpbl U MaTeMaTUYECKOTO
aHallu3a pPa3BHUBAE€T YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JIOKa3bIBaTh YTBEPXKACHUSA C IOMOIIBI0 MHAYKIMM M PAacCyXJIaTh JE€IyKTHBHO,
UCIOJIb30BaTh 0000IIEHNE M KOHKPETH3AIMIO, a0CTparupoBaHue U aHaloruio, GpopmMupyet
KpEaTUBHOE U KPUTHUYECKOE MBIILICHUE.

B xozne u3ydenus yueOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHaJIA3a
oOy4aromuecs IMoJTy4yaloT HOBBIM ONBIT PEHICHUs] MPUKIATHBIX 3a]a4, CAMOCTOSTEIBHOTO
MOCTPOEHUSI MATEMaTUYECKUX MOJIEIEH peajbHbIX CUTyallui, UHTEPIIPETALUN TOJTYYEHHBIX
pelIeHni, 3HAKOMSTCS C IPUMEPAMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IMIPUPOJIE, HAYKE
Y MCKYCCTBE, C BBITAIOIIMMUCS MaTEMaTUYECKAUMH OTKPBITUSMH U UX aBTOPaMHU.

VY4eOHbIil Kypc 00Ja1aeT 3HAYUTENBHBIM BOCIUTATENBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peayin3yercsi Kak 4yepe3 yuyeOHbIH MaTepHall, ClIOCOOCTBYIOMINM (HOPMHUPOBAHUIO HAYIHOTO
MHUpPOBO33PEHUs, Tak M 4epe3 cheuuuky yuyeOHOW JesTeNbHOCTH, TpeOyromei
IIPOJIOJKUTENIBHOW  KOHILICHTPALIMM BHUMAHMS, CAMOCTOATENIBHOCTH, AKKYpPAaTHOCTH H
OTBETCTBEHHOCTH 3a IIOJIYYCHHBIN PE3yJIbTaT.

B ocnoBe MeToauku oOyueHus anredpe u HadajgaM MaTeMaTHYECKOTO aHalu3a JICKUT
NEeSATENbHOCTHBIN MPUHIUI O0yUEHUS.

B crpykrype ydeOHOTO Kypca «Anrebpa ¥ Havajla MaTEMaTHYECKOTO aHAlIA3a»
BBIJICJICHBI CJIEAYIOIIHUE COAEPIKATEIBbHO-METOANYECKUE JIMHUM: «YucCiia U BBIYUCICHUS,
«DyHKUMKU U Tpaduku», «YpaBHEHMs U HepaBeHCTBay, «Hauama maremarnyeckoro
aHanu3a», «MHoXecTBa U JIOTMKa». Bce OCHOBHBIE CONEPKATEIBbHO-METOANYECKUE JINHUN
U3YYalOTCs Ha MPOTSHKEHUH JIBYX JIET 00y4YeHHs Ha YpOBHE CpEHEro oo1ero oopa3oBanus,
€CTECTBEHHO JOIOJIHAA Jpyr Jpyra M IIOCTCIIEHHO HACHIIIAsCh HOBBIMM TEMaMH U
paznenamu. J{aHHBINA y4eOHBIN Kypc SIBISI€TCS MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe colaepaHHWE HECKOJIbKUX MAaTeMAaTH4YeCKUX MAUCIUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHS, MATEMATUUECKUN aHAIN3, TEOPUsS MHOXKECTB, MaTeMaTH4eCcKasl JOTUKa U
npyrue. Ilo Mepe Toro kak oOywarolquecs OBJaJeBalOT Bc€ Oojiee HIMPOKUM
MaTEeMaTHYECKUM arlfapaToM, Y HUX MOCJIe10BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENIb peaJbHON CHUTYyallMH, MPUMEHSTh 3HAHUS,
NOJy4YeHHbIE TpPH HW3YYEHHH Y4eOHOro Kypca, Ui PpEHIeHHS CaMOCTOSATEIbHO
chopmMyIUpOBaHHON MaTeMaTHYECKOM 3a/1auH, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.



CopepxxarenbHO-MeToauYeCcKass JUHUA «Uucia W BBIUMCIEHUS»  3aBEpLIACT
dbopMUpoBaHNEe HAaBBIKOB HCIIOJIb30BAHUS JEUCTBUTEIBHBIX YHMCEN, KOTOPOE ObLIO HA4aTo
Ha ypOBHE OCHOBHOTO 001iero oopa3zoBanus. Ha ypoBHe cpeaHero oOiero oOpa3zoBaHUs
0oco0oe BHHMMaHHE yaensercs (OPMHUPOBAHUIO HABBIKOB pPALMOHAIBHBIX BBIYUCICHHMH,
BKJIIOUYAIOIIMX B ce0sl MCIONb30BAaHUE PA3UYHBIX (POpPM 3amUCH YHUCIIA, YMEHHE JeNaTh
NPUKUAKY, BBITOTHATh MPUOIMKEHHBIE BBIYMCIICHHUS, OLIEHWBATH YHCIIOBBIC BBIPAXKEHUS,
paboTath C MaTEeMaTHMYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYy4alolMMCs MHOXECTBa
HAaTypaJIbHBIX, LEJIBIX, PpAUUOHAJIbHBIX W JEWCTBUTENIBHBIX YHCEN JIONOJIHSIOTCA
MHOXECTBOM KOMIUIEKCHBIX 4YHCEl. B KaXJOM U3 3THUX MHOXKECTB PacCMaTpPUBAIOTCA
CBOICTBEHHBIE €My CcHeU(pUUECKUE 3aJaul U Ollepaliu: JeJIEHUE HAIEeNo, OepUPOBaHUE
OCTaTKaMM Ha MHOXECTBE LEJNbIX YHCEN, OCOOble€ CBOHCTBA palUMOHAIBHBIX U
UppaAlMOHANIBHBIX YHuces, apudMeTHYecKue Orepamnuu, a TakKe H3BICYCHUE KOpHS
HAaTypaJIbHOW  CTENIEHM  HAa  MHOXECTBE  KOMIUIEKCHBIX  uucesl.  braromaps
MOCJIEZIOBATEIbHOMY  PAaCIIMPEHUI0 Kpyra HCIONb3YEMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXXHOCTSIMU WX TPUMEHEHMs JUIS pELICHUs pa3InyHbIX 3a7ad  (QopMupyercs
MpEACTaBICHUE O €IMHCTBE MATEMAaTUKU KaK HAayKHU U €€ pOoJu B IMOCTPOCHUU MOJENen
peaIbHOT0 MUPA, LIUPOKO UCIOJIB3YIOTCA 0000IIEeHNE U KOHKPETU3alIUsl.

Jlunusa «YpaBHEHUS U HEPABEHCTBA» PEANM3yeTCs] HA MPOTSHKEHUH BCEro OOydeHUs
Ha YpOBHE CpeJHEero o0Iiero oOpa3oBaHUs, MOCKOJIBKY B KaxaoM pasneine [Iporpammbl
NPEeyCMOTPEHO pEIlIeHHe COOTBETCTBYIONIMX 3amady. B  pe3ynbrare oOyuaromuecs
OBJIQJICBAIOT  PA3IMYHBIMU METOJaMHU PEIICHUS PAIMOHAIBHBIX, HPPALMOHATBHBIX,
MOKA3aTeIbHBIX, JIOTAPU(PMUUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPaBEHCTB U
CHUCTEM, a TakKXe 3aJad, coAepKallux mnapaMmeTpbl. [lonmyyeHHblE yMEHHS IIHPOKO
UCIIONIB3YIOTCSI TIPU HMCCIIENOBAaHUHM (YHKIMK C TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUU
MPUKIATHBIX 3a7a4 M 3a7a4 HAa HaXO0XKICHHWE HaWOOJBIIMX W HAUMEHBIIUX 3HAYECHUU
dbyukuu. Jlannas comepkarenbHas JUHUS BKIIOUAET B ceOst Takke POpMUpOBaHUE YMEHUI
BBITIONHSATE pacuéThl Mo (Gopmynam, mpeodpa3oBaHus pallMOHAIBHBIX, HPPAIIMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIPAXCHUH, COJEpKAIUX CTENEHU |
norapudmsl. brarogaps uzydenuro anreOpandeckoro Marepualia IpoOuCXOUT NaibHeIee
pa3BUTHE aNTOPUTMHYECKOTO0 M abCTPaKTHOTO MBIIIIEHUS O00ydJarommxcs, GopMUpYIOTCs
HaBBIKH JIEAYKTUBHBIX PACCYXKICHHH, pabOTHI ¢ CUMBOJIBHBIMU (pOpMaMH, TIpECTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEH B BUJE PAaBEHCTB M HEpaBeHCTB. Airebdpa mpejjaraer
a¢deKTHBHBICE MHCTPYMEHTHI JIJISl PEIICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

CopepxatenbHO-MeTOIMYeCKast JIMHUS «DYHKIIMHU U TpadUKU» TECHO MeperuieTaeTcs
C JpYIMMH JIMHUSIMH Yy4e€0HOTO Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIE 3a/aéT
IOCJIE0BATEIbHOCTh HM3Y4YEHUs Marepuayna. V3ydeHWe CTEeneHHOM, II0Ka3aTelIbHOu,
Jorapu@MUYECKO M TPUTOHOMETPUYECKUX (YHKUMH, HUX CBOMCTB M TpaduUKOB,
UCIOJIb30BaHNE QYHKIMN 7S pelIeHusl 3a/1ay U3 JPYruX Y4eOHbIX MPEeIMETOB U peaibHOM
YKU3HU TECHO CBSI3aHO KAaK C MAaTEMAaTUYECKUM aHAJIN30M, TaK U C PEIICHUEM YPaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAeTseTcs: GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXAY PA3JIMYHBIMH BEJIMYMHAMH, HUCCIEAOBATH MOJyYEHHbIE
¢yHKIMH, CTpouTh UX rpaduxu. MaTepuan 3TOW coIEp)KaTEIbHOM JTUHUHM HalElIeH Ha
pa3BUTUE YMEHHI U HABBIKOB, MO3BOJSIOMINX BbIPAXKATh 3aBUCUMOCTH MEXY BETMUYMHAMU
B pa3nuuHOM (opMe: aHaTUTUUYECKOM, rpaduueckoil W cioBecHo. Ero wusydenwue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMHYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3aLlUU, UCTIOIb30BAaHUIO aHATIOTHIA.



ConepxxarenbHas nuHug «Havama  maTeMaTHyecKoro aHajau3a»  MO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W TMPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX TOSBIISETCS BO3MOXKHOCTH CTPOUTH Tpaduku
CJIOXHBIX (DYHKIMH, ONpeAeNaTh UX HAWOOJIbIINE U HAUMEHBIINE 3HAUYCHUS, BBIUUCIATH
mwiomaad GUryp m 00BEMBI TEJ, HAXOJWTh CKOPOCTH M YCKOpPEHHUs IpolieccoB. JlaHHas
cojiep)KaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHUYECKHX
MOJIeJIel peajbHbIX CUTYaIHi, MO3BOJISIET HAXOIUTh HAWITYYIIIee PEIICHUE B IPUKIAAHBIX, B
TOM  YHCJE  COIMAJbHO-DKOHOMHUYECKHMX, 3a7avyaxXx. 3HAKOMCTBO C  OCHOBaMH
MaTeMaTHYEeCKOTO aHalhu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTO, (opMaabHO-
JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUM pPACIO3HABATH
MPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HAyKe, TEXHUKE U UcKyccTBe. OOyyaroiuecs y3HaloT O
BBIJIAIONINXCS pe3yJIbTaTax, MOJIYYECHHBIX B X0JI¢ pa3BUTHS MaTEMaTUKH KaK HayKH, U 00 uX
aBTOpax.

ConepxxarenbHO-MeToAUYeCKass JUHUS «MHOXECTBA U JIOTHMKa» BKJIIOYAeT B ceOs
AJIEMEHTHl TEOPUHU MHOXKECTB W MAaTeMaTHYECKON JIOTHKH. TeOopeTHKO-MHOKECTBCHHBIC
MIPEACTaBICHUS ITPOHU3BIBAIOT BECh KypC IMIKOJRHONH MaTEMAaTHKHU M MpeJjiararoT Haubosee
YHUBEPCATbHBIN S3BIK, 00BEIUHSIONNNA BCE pa3/eibl MAaTEMAaTUKH U €€ MPUIIOKECHUH, OHH
CBSI3BIBAIOT pa3Hble MAaTEMATHUYECKUE AUCIUIUIMHBI U UX TMPUIOKEHHUS B €IMHOE IIEJOE.
[ToaToMy BaXHO J1aTh BO3MOXKHOCTH  OOydYaromemycs IIOHUMaTh  TEOPETHUKO-
MHOXECTBEHHBIN S3BIK COBPEMEHHOW MaTEMaTHKH M HCIIOIh30BaTh €ro ISl BBIPAXKCHUS
CBOUX MbICIIeH. [IpyruM BakKHBIM NMPU3HAKOM MAaTeMaTHUKHU KaK HAayKH CIIEyeT MpPHU3HATh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHUH U CIICIOBAaHHWE OIPEACICHHBIM IpaBHUIIAM
MMOCTPOCHUS JIOKA3aTeIbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTEMAaTHYECKON JIOTHKH
CIOCOOCTBYET PA3BUTHIO JIOTHUYECKOTO MBINIJICHUS O0YJarolnuXCsl, MO3BOJISIET UM CTPOUTH
CBOM PACCYXKJECHUSI Ha OCHOBE JIOTHYECKHX MpaBuil, (OPMHUPYET HABBIKHM KPUTHYECKOTO
MBIILJICHHUS.

B yue6HOM Kypce «Anrebpa M Havajla MaTeMaTHYCCKOTO aHAIM3a» IMPHUCYTCTBYIOT
OCHOBBI ~MAaTEMaTHYECKOT'O MOJEIUPOBAHUS, KOTOpPhIE TPHU3BAaHBI CIOCOOCTBOBATH
(GhOpPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJEJICH pPEaIbHBIX CHUTYaIlUH, UCCICIOBAHUS ITHX
MOJICJIC C TIOMOIIBIO ammapara ajareOpbl U MaTEeMaTHYECKOrOo aHalln3a, WHTEPIIPETAIUH
MOJIYYEHHBIX Pe3yabTaToB. Takue 3ajaHusl BIUIETCHBI B KAXKIBIA U3 Pa3feyioB MPOTPAMMBI,
MOCKOJIBKY BECh MaTepHall Y4yeOHOTO Kypca IIHPOKO MCIOJB3YeTCs ISl pelieHus
NPUKIATHBIX 3amad. [lpu pemieHWH pealbHBIX MPaKTHYECKUX 3adad  oOydJarouruecs
Pa3BUBAIOT HAONIOAATEIPHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MpooOsiemy. JlesTeabHOCTh 10
(GbOpMHPOBAHUIO HABBIKOB PEIICHUS TMPHUKIAJAHBIX 3a7ad OpPraHu3yeTrcs B IIporecce
H3Yy4eHHUs BCEX TeM Yy4eOHOro Kypca «Anredpa v Hadaja MaTeMaTHIECKOTO aHATN3ay.

Ha wusyuenue yueOHOTO Kypca «Anredpa ¥ Hayajla MaTEMaTUYECKOTO aHaIM3a»
otBoauTcs 272 daca: B 10 kimacce — 136 gacoB (4 waca B Henenmto), B 11 kimacce — 136 gacoB
(4 yaca B HeJENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucaa 1 BEIYMCICHUS

Panmonanbupie uucna. OOBIKHOBEHHbIE M JAECSATHYHBIE JpOOHM, MPOLEHTHI,
OeckoHeuHble Tepuoaudeckue apoou. [lpumeHenune apoOeil W MPOIEHTOB AJs pelIeHUs
IIPUKJIAHBIX 33144 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HHU.

[elictButenbHble  4yMcia.  PanMoHanbHBIE W HppallMOHANbHBIE  YHUCIA.
Apubdmernyeckue omepanuu C ACHCTBUTEIbHBIMU YHCIaMHU. MOIyJb JIEHCTBUTEIHHOTO
yHuciia U ero cBorcTBa. [IpuOnmkEHHbIE BBIYMCIICHUS, MPAaBUJIa OKPYIJIEHUs, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYMCICHH.

Crenenp ¢ nenbiM nokasareneM. bunom HeroToHa. Mcnonb3oBanue MoAXOASUIEH
dbopMbl 3amMcu AEUCTBUTENBHBIX YWCEN IS pEUIeHUs MpaKkTUYeCKUX 3aaad |
IIPEACTABICHUS JAHHBIX.

Apubmerndyeckuii KOpeHb HaTYpaJbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenb C pallMOHAJIBHBIM TOKA3aTEIEM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIbHBIM
IIOKa3aTeNeM.

Jlorapudm uucna. CoiicTBa orapupma. JleciTHUHbIE U HATYpaJIbHbIE JIOTapU(MBI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC
Y apKTaHI€HC YUCJIOBOr0 apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpPeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHHUS U YpaBHEHU-ClIeACTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHBIE METOJbl pELIEHUS LEIbIX U JPOOHO-pAallMOHAIBHBIX YpPaBHEHUU H
HEpPaBEHCTB. MHOIrOWIEHBI OT OJHOW NEPEMEHHON. J[eleHne MHOTrO4WwIeHa Ha MHOTOWIEH C
octaTkoM. Teopema besy. MHorouneHs ¢ nenbiMu koddduimenramu. Teopema Buera.

[TpeoOpazoBaHMs YUCIOBBIX BBIPAKEHU, COIEPIKAIIINX CTETIEHU U KOPHH.

Hppanunonanbusle  ypaBHEHHs. OCHOBHBIE METOABI PEUICHUS HppalOHAIbHBIX
YPAaBHEHHUH.

[ToxazarenpHple  ypaBHEHMs. (OCHOBHBIE METOJbl PEIICHHS  IOKA3aTEIbHBIX
YPaBHEHHUH.

[TpeoGpa3oBanue BeIpaKeHU, coepKaIInX JIOrapu(Mbl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/ABI PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHHUH.

OcHoBHBIE TpuroHomerpuueckue (opmysibl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUH. PellleHne TpPUroHOMETPpUYECKUX YPABHEHU M.

Pemenue cucrem JIMHENHBIX ypaBHEHMU. MaTpuiia CUCTEMBI JINHEMHBIX YPAaBHEHUU.
Onpenenurens MaTpUlbl 2X2, €ro TEOMETPUUYECKUN CMBICT M CBOMCTBA, BBIYMCIIEHUE €TI0
3HAQUYECHUS, NTPUMEHEHUE OIPEACIINTEN Uil PEHICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHUI.
Pemenne npukiiagHbeIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX yYpaBHEeHHU. VccienoBanue
ITOCTPOEHHOW MOJIENIN C MIOMOIIBIO MAaTPULL U ONPEAETUTEIICH.

[TocTpoeHne MaTreMaTHYECKUX MOJENIEH PEaNbHOM CUTYallud ¢ OMOIIBI YPaBHEHUI
U HEpaBeHCTB. [[puMeHeHrne ypaBHEHNN U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a7a4
¥ 33/1a4 U3 Pa3IMYHBIX 00IacTel HAYKU U pealbHOM KU3HHU.

DOyHkuuM U rpapuxku



Oyukuus, cnocodsl 3aaanus ¢GyHkuuu. Bzaumuo oOpatHbie QyHkiuu. Kommnosuims
bynkumii. 'paduk pyHkmun. DnemMeHTapHbIe Mpeodpa3oBaHus rpadukoB (yHKITHH.

OO6usacte ompeneneHuss M MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm ¢dyHkumu.
[IpomexxyTku 3HaKornoctossHcTBa. Y&rHbie u  Heu€THhle GyHKIUU. [lepuoandeckue
bynakuu. [IpoMexxyTK MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl 1 MUHHUMYMBbI (YHKITUH.
Haubonbiiee u HauMeHblee 3HaYeHHs] PYHKIIUU Ha IIPOMEXKYTKE.

Jlunelinasi, kBajgpaTuyHass W  JApOOHO-IMHEHHAs  (QyHKUIUU.  DIEeMEHTapHOE
UCCJIEIOBAaHUE U MIOCTPOCHUE UX TPaPUKOB.

CrenenHasi (yHKIIMS ¢ HATYpaJIbHBIM U II€JIBIM MOKa3aTesieM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpauK KOpHs N-0i CTENeHU KaK (PyHKIMH OOpaTHOM CTENEHU C HATYpaJbHbIM
IIOKa3aTeNeM.

[TokazarenpHast W Jorapupmuyeckas (yHKIUA, HUX CBOHCTBA M TrpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKIUN A1 pEIICHUs YpaBHEHHI.

TpuronoMerpuueckasi OKPYXKHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX (YHKUUN
YHCIIOBOTO ApryMEHTAa.

OyHKIMOHATIbHBIE 3aBHUCHMOCTH B pEAIbHBIX IMpolleccax W sBIeHHWsIX. [ paduku
peanbHbIX 3aBUCUMOCTEH.

Havana maTemaTu4eckoro aHajamsa

[TocnenoBaTenbHOCTH,  CIOCOOBI  3aJlaHus  TOCIeJoBaTeNnbHOCTe.  MeTton
MaTeMaTH4YeCKON HHAYKIUU. MOHOTOHHBIE M OrpPaHUYEHHBIE IOCIEAOBATEIbHOCTH.
HcTopusi BOSBHUKHOBEHHSI MAaTEMaTHUECKOIO aHAIN3a KaK aHalln3a OECKOHEYHO MaJlblX.

Apubdmernyeckass W TreoMeTpuyeckas Imporpeccud. beckoHeuHO yObIBaroIIas
reomerpuueckass mnporpeccusi. Cymma OeckoHEYHO yObIBaromeid TeoMeTpUYecKon
nporpeccu. JIMHEHHBIM M SKCHOHEHUMANbHBIM pocT. Yucno e. dopMmyna CIOKHBIX
IpoueHTOoB. Vcnonp30BaHME NPOrPECCUU I PEIICHUS PEANbHBIX 3a7ad IMPUKIAIHOIO
XapakTepa.

HenpepbiBHBIE (QYHKIIMM M UX cBOWcCTBAa. Touku paspeiBa. ACHMHOTOTHI TpaduKoOB
¢bynxuuii. CBoiicTBa (yHKUIMN HENPEPHIBHBIX HA OTpe3ke. MeToa HHTEPBAIOB JUIsl peLICHUS
HepaBeHCTB. [I[pruMeHeHre CBOMCTB HEeMPEePhIBHBIX (YHKITUHN /JIsl PEIICHUS 3a/1a4.

[lepBas u BTOpass mnpousBoAHble (yHKUMU. OrnpeneneHue, TEOMETPUUECKUN H
(bu3nueckuil CMbICI TPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy G yHKIUH.

[TpousBonHble sneMeHTapHbIX GyHKUMM. [IpousBomHas CyMMbl, NpPOU3BEACHMUS,
YaCTHOTO U KOMITIO3ULIUU (DYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOKecTBO, omepaluy HajJ MHOKECTBAMU U HMX CBOMCTBA. Jlmarpammbl Jiisiepa—
Benna. IIpuMeHeHue TEOpPETUKO-MHOXKXECTBEHHOIO armapara s OINMCAHUS PEalbHbBIX
IPOLIECCOB U SIBJIICHUH, IIPH PEIIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX PEIMETOB.

OnpeneneHnue, TeopeMa, CBOMCTBO MaTEMaTHYECKOr0 OObBEKTa, CJEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucaa u BHIYMCJICHUS

Hartypanpabie u nenbsie uncna. [IpuMeHeHre TPU3HAKOB JETMMOCTU IEIBIX YHUCEII,
HauOonbpmii o6muit nenutensd (manee — HOJl) u HaunMmenbinee oOlee kpaTtHoe (maiee —
HOK), octatkoB 1o mojyito, anropurMa EBKimia A1 pelieHus 3a/1a4 B 1SJIbIX YUCIIax.



KommiekcHpie uucna. AnreOpaumdeckas W TpUTOHOMETpHYeckas (OpMbI 3arucu
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanuy ¢ KOMIUIEKCHBIMH — YHCIIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOpIWHATHOW mockoctu. PDopmyma Myaspa.
KopHu n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN JJIs
perieHust PU3NYECKUX U TE€OMETPUUYECKUX 3aau.

YpaBHeHUs] 1 HEPABEHCTBA

CucremMa M COBOKYIHOCTh YPAaBHEHHII M HEpPAaBEHCTB. PaBHOCWIbHBIE CHCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHX YPABHEHHUH C MOMOIIBI0O TPUTOHOMETPUUYECKON
OKPYKHOCTH. Pelienne TpuroHoMeTpuIeCKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TTOKa3aTEIbHBIX U JIOTApUPMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/Ibl PEUIECHUS HPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOIBl PELICHHUS CUCTEM U  COBOKYIHOCTEH  palUlOHAIbHBIX,
UPPALMOHANIBHBIX, TOKA3aTEeJIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUI.

YpaBHEHMs], HEPABEHCTBA U CUCTEMBI C [TapaMeTPaMHu.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4u U
3a/la4 U3 pa3jMyYHbIX 00JIacTell HAyKW U PEaIbHOM >KM3HHU, MHTEPIPETALUS MOTYyYEHHBIX
pE3yNbTATOB.

DOyHKIUH U TPaPUKH

['paduk xommno3zuiuu QyHkumii. 'eomeTpruyeckue oOpas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJIWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U IPaPUKH.

['padmueckue MeTONbI pEIICHHUS YpaBHEHHH M HepaBeHCTB. | padudueckre MeTOAbl
penieHus 3a1a4d ¢ napaMeTpaMu.

Hcnons3zoBanue rpadhuxoB GyHKIMN 711 UCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBhI€ BO3HUKAIOT MPHU PEHICHUH 3aJlad U3 JPYTHX Y4YeOHBIX MPEIMETOB M peallbHOM
KU3ZHU.

Hauvana maTemaTu4eckoro anajamnsa

[IpumeHeHre TPOU3BOAHONW K HCCIENOBaHUIO (QYHKIUHA HAa MOHOTOHHOCTh H
sKCTpeMyMbl. HaxoxaeHne HauOONBIIEr0 W HAWMEHbBIIET0 3HAYCHHWH HENpepbIBHOU
(GyHKIMU Ha OTpe3Ke.

[IpruMeHeHne MpOW3BOIHON ISl HAXOKICHUS HAWIYYIIErOo PEHICHHS B MPHUKIIAIHBIX
3ajiayax, JJIsl OMpe/eNieHUs] CKOPOCTH U YCKOPEHUs MpoIecca, 3alaHHOT0 (GOopMyIIoN Win
rpaduxom.

[TepBooOpa3Hasi, OCHOBHOE€  CBOWCTBO  TEPBOOOPA3HBIX. [TepBooOpa3zubie
anieMeHTapHbIX QyHKIUH. [IpaBuia HaxoXAeHHs TEpPBOOOPA3HBIX.

WNurterpan. ['eomeTrpuueckuid CMBICI HHTErpaja. BbIYUCIEHHE ONpPeneIEHHOTO
uHTerpana no ¢popmyne Herotona-JleiiOuuua.

[IpumeHeHre MHTErpana A HaXOXKACHUS IUIOMAAed IUIOCKUX (GUryp U 0ObEMOB
r€OMETPUYECKUX TEIL.

[Mpumepsr  pemenunit  nuddepeHUMANbHBIX  ypaBHEHHH.  MaremaTHdeckoe
MOJIETUPOBAHUE PeaNIbHBIX MPOIIECCOB C MOMOIIBI0 U dhepeHIIuaNbHBIX YPaBHEHUH.



IIJIAHUPYEMBIE PE3YJIbTATbl OCBOEHMA YYEBHOT'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH OOydYalOIIerocs Kak AaKTHUBHOTO U
OTBETCTBEHHOI'0 YJIeHAa POCCHUHCKOro OOIIecTBa, MpPEACTaBIeHHEe O MaTeMaTHYEeCKUX
OCHOBax (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM, MPOLENYyp TIPa)KIaHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHl M JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIIUSAMH U HA3HAYCHUEM;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh  POCCUUCKON TIPAKJAHCKONM HWICHTUYHOCTH, YBAXKEHUS K
NpOLLJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEeMaTUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTH)KEHUSIM POCCUMCKUX MAaTeMAaTMKOB M POCCHICKONM MAaTeMaTHYECKOW IIKOJIbI,
WCIIOJIb30BAHNE STUX JOCTIKEHUH B APYTUX HayKaX, TEXHOJOTHUAX, cepax SIKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUHMCKOrO0 Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHMs, 3TUYECKOTrO TOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KEHUN HAyKU U JEATEIbHOCTHIO YUEHOT0, OCO3HAHHME JIUYHOrO BKJIaaa
B IIOCTPOCHHE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAass OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, pEUICHUH, pPacCyXIECHUW, BOCIPUUMYHMBOCTH K
MaTEeMaTHYECKUM aCIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh yMEHHSI TPHUMEHSITh MaTeMaTU4YeCKWe 3HaHUS B HWHTEpecax
37I0pOBOTO M 0e30macHOr0 00pa3a KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATUH W OTABIXA, pETyJsIpHas
dbusnueckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHHWE MPU 3aHATUAX CIIOPTUBHO-
03/I0POBUTEIILHON JIEATEIbHOCTHIO;

6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJIOOWs, MHTEpEC K Pa3IUYHBIM
chepam npodeCCHOHATLHON  NIeATEeTbHOCTH, CBS3aHHBIM C MaTEeMaTHKOH © €
MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE J>KM3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOPA30BaHUIO Ha TMPOTSHKCHHH BCEW IKU3HH,
TOTOBHOCTh K aKTMBHOMY Yy4YaCTHIO B PEIICHUU MPAKTHYECKUX 3a7ad MaTEeMaTHYeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, NMOHMMAHHUE BIIUSHHS COIHUAIHHO-
HPKOHOMHUYECKHX TMPOIECCOB HAa COCTOSHHE MPHUPOIHON M COIMATBHOM Cpeabl, OCO3HAHUE
I00AILHOTO  XapaKTepa JKOJOTHMYECKHX MpoOjeM, OpHeHTalus Ha TNPUMEHCHHE
MaTEeMaTHYECKUX 3HAHUW Ui pelieHWs 3a7ad B OOJNACTH OKPYKalomed Cpesbl,
MJIAaHUPOBAHUE TIOCTYNMKOB M OILIEHKM WX BO3MOXHBIX MOCIEACTBUN ISl OKpYyXKarolien
Cpebl;



8) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTE MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKU W OOIIECTBEHHOW MPAKTUKH, MOHMMAHUE MaTEeMaTUYECKOW HAyKU Kak
chepbl UeTOBEYECKON ACSATEIBHOCTH, JTAMOB €€ Pa3BUTUS U 3HAYUMOCTHU JUISl Pa3BUTHUA
[IMBWJIM3AIIAN, OBJAJCHUE S3BIKOM MAaTEeMaTHKH M MaTeMaTUYeCKOM KyJIbTYpOH Kak
CPEICTBOM TO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISITH IPOCKTHYIO U UCCIIEA0BATEIBCKYIO
NeATeNbHOCTh UHMBHUIYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jloruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIEC MPU3HAKK MATEMAaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOIICHUNA MEXIy TMOHATHUSAMHU, (DOPMYIUPOBATH OIpeAesieHUs TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCH(PHUKALMU, OCHOBAHMS i1 OOOOLIEHUS U
CpaBHEHUSI, KPUTEPUHU TIPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATh U NIPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpULATENIbHbIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJISITh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M M IPOTUBOpEUUs B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSX, MPEAsiaraTb KPUTEPHUH ISl BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, E€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIOUEeHUH M0 aHAJIOTUH;

NPOBOAUTH  CAMOCTOSITENIBHO  JIOKa3aTelIbCTBA MATEMAaTHYECKUX  YTBEPXKICHUU
(mpsiMBIe W OT TPOTHBHOTO), BBICTPAMBATH APTYMEHTALWIO, TMPUBOIUTH TPUMEPHl U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BBIBOJIbI;

BbIOMpaTh croco0 pemieHus yueOHOM 3amauu (CpaBHUBATHh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh Haubojee MOAXOMANIMM € y4ETOM CaMOCTOSITEIBHO BbIIEICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBarebckme 1eiCTBUA:

UCIIOJIb30BAaTh  BONPOCHl ~ KaK  HCCIENOBAaTEIbCKUNA  HWHCTPYMEHT  IIO3HAHWA,
dbopMynupoBaTh BOIPOCH], (PUKCUpYIOLME MPOTHBOpEYHE, NpoOJieMy, YCTaHaBIMBATh
HCKOMOE U JJaHHOE, (POPMHUPOBAThH TMIIOTE3Y, APIYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOJAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEN0BAHUE IIO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEeKTa, SIBIICHUS, POIlecca, BBISIBICHUIO
3aBUCUMOCTEN MeX Ay 00BbeKTaMH, IBICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITEIbHO  (pOpMyNHUpPOBaTH O0OOIIEHHS W BBIBOABI IO PE3yJbTaTam
NPOBEAEHHOTO HAOJIOJICHUS, HWCCIIEJIOBAHUs, OLEHHBATh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHUIA;

NPOrHO3MPOBAaTh  BO3MOXKHOE  pPa3BUTHE  TMpollecca, a TakkKe  BbIABUIaTh
IPEIOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PabGora c undgopmanueii:

BBISBJIATH 1eUIUTHI MHPOpPMAIUH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa Ha BOIPOC U
JUTSI pEIICHMS 3a1a4K;

BEIOMpaTh WH(QOpPMAIMI0 W3 HWCTOYHUKOB PA3JIMYHBIX THUIIOB, aAHAIM3UPOBATH,
CUCTEMaTH3UPOBaTh W MHTEPOPETUPOBATh HHMOPMALMIO Pa3IUYHBIX BHUJIOB U ¢GopM
Mpe/ICTaBICHUS;



CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pa3MyHBIX (QopMmax,
WJUTIOCTPUPOBATH IPpaPUUecKH;

OLICHWBATh HAAEKHOCTh HWHGPOpPMAIMH IO CAMOCTOSTENHHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHHBepCaJIbHbIE y4eOHbIe el cTBUS

Oo0wmenne:

BOCTIPUHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHUAMHU H IETSIMHU
o0I1eHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUYKY 3PEHMS B YCTHBIX U MMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUs 110 XOAY PpELIeHHs 3a/ladd, KOMMEHTHpOBATH IOJIy4YE€HHBIN
pe3yibTar;

B X0/1€ 00CYKJICHHsI 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOW TEMbI, TPOOIEMBI,
pemaeMoi 3a7auyu, BbICKa3blBaTh HJI€W, HALEJIEHHBIE HA IOUCK PELICHHS, CONOCTaBIIAThH
CBOM CYXIIEHUS C CY)KICHHSIMH JPYTHX YYaCTHHUKOB JHAaliora, OOHApYKUBATh pa3iHuue U
CXOJICTBO TO3UIINH, B KOPPEKTHOH (hopme HopMyInpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEJCTABIATh PE3yJAbTAThl PEIICHUS 33aJaul, SKCIIEPUMEHTA, UCCIIe0BaHuUs, IPOCKTa,
CaMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYE€TOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIE yHUBepcaJbHbIe yueOHbIe JeiicTBUSA

Camoopranuszanus:

COCTaBIIATH IUJIaH, aJTOPUTM pELIeHMs 3a7aud, BEIOMpPATh CIIOCOO peuieHus ¢ y4ETOM
UMEIOIIUXCSI  PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAbHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMU I103HABATEIBLHOM pEQIEKCUM KaK OCO3HaHUS COBEPIIAEMbIX
NEHUCTBUN W MBICIUTENBHBIX TMPOIECCOB, HX pPe3yJIbTaTOB, BIAJETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa pelIeHHs] MaTEMaTUYECKON 3a/1a4H;

NpEeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH MPHU PELICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX, HANICHHBIX
OLIMOOK, BBIABICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa ILEId M YCIOBUSAM, OOBSACHATH MNPUYUHBI
JOCTUKEHUSI WM HEIOCTHXKEHUsS pe3ybTaTOB JIE€ATEIbHOCTU, HAXOAUTh OLIMOKY, JaBaTh
OIICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEILHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW W MHAMBUAYaIbHOU pabOThI
IpU PELICHUH Y4eOHBIX 3a]la4, IPUHUMATh 11€JIb COBMECTHOM J1EATEIbHOCTH, TUIAaHUPOBATh
OpPraHM3allMI0 COBMECTHOM paboThl, pacmpeneniarb BUAbl padoOT, JA0roBapHBaThCH,
00CyXIaTh IPOIIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBAaTb B TPYIIOBBIX QopMmax paboTel (0OCyxkaeHus, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBI» U WHBIE), BHIIOJHATH CBOIO YacTh pabOTHl U KOOPAHMHHUPOBATH CBOU
JeHCTBUA C JPYTMMHU WIEHAMH KOMaHbl, OIICHWBAaTh KayeCTBO CBOETO BKJIajga B OOIIMIA
MPOJYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aHMOICHCTBUS.

HNPEIMETHBIE PE3YJIBTATBI
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K xoniy oOyuenust B 10 kijacce oO0yyaromuiicss MOJyYuT CIEAYIOIIME MpPEIMETHbIC
pe3ynbTaThl MO OTAENbHBIM TeMaM paboyeil mporpaMMmbl yueOHOTO Kypca «Anrebpa u
Hayajla MaTEMAaTHYECKOTO aHaJIn3ay:

Yucaa ¥ BIYUCJICHHUSA:

CBOOOHO  OmepupoBaTh MOHATUSMU:  PAIMOHANBHOE  YHUCJIO, OECKOHEUHas
nepuoaudeckas ApoOb, MPOIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PAllMOHATBHBIX U
JIEUCTBUTEIIBHBIX YHCEII, MOJYJIb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHSTh ApOoOUW W TPOLEHTHI AJs PElIeHUs NPUKIATHBIX 3a7a4 M3 Pa3IMYHBIX
OTpaciiel 3HaHUM U PEATbHOU KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUYMCICHUS, TTPaBUJIa OKPYIJICHUS, MPUKUIKY U OLICHKY
pe3yJibTaTa BBIYUCIICHUM;

CBOOOJIHO OIEpPUPOBATH MOHITHEM: CTENEHb C IENbIM IOKa3aTeleM, HCIOJIb30BaTh
NOAXOIAITYI0 (hOopMy 3amucu IEHCTBUTENBHBIX YUCEIT AJIsl pEIICHHs TPaAKTUYECKUX 3a7ad U
MPEJCTABICHUS IAHHBIX;

CBOOOTHO OTMIEpUPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HaTypaJbHOM CTEIEHH;

CBOOOTHO OTMIEpUPOBATH MOHATHUEM: CTENEHB C PAllMOHAIBHBIM MTOKA3aTeNeEM;

CBOOOJIHO OIEpPUPOBATH MOHATUSMHU: Jorapu(Pm yucia, JECATUYHBIE U HATypaJbHbIC
Jgorapu@msl;

CBOOOTHO OIIEPUPOBATH MOHATUAMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEpUPOBATh TMOHATUSAMH: APKCUHYC, ApPKKOCMHYC U AapKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJIHO  ONEpPUPOBaTh TMOHSATHUAMH: TOXJIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIBHBIEC YPAaBHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIe METOJIbI PEIICHUS PAalMOHAIBHBIX U TPOOHO-pAllMOHATBHBIX
YpaBHEHUM, IPUMEHSITh METO/I UHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMH: MHOTOUYJIEH OT OJTHOM MEPEMEHHON, MHOTOUJIEH C
HenbIMi  KoddpuimenTaMu, KOpHH MHOTOWIEHA, NPUMEHSTHh JeJIeHHe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera s pemenus 3aaad;

CBOOOJIHO OIEpUPOBATh TMOHSTHSMU: CHUCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpuIa,
ONpeAeauTeNb MAaTpUIlbl 2 X 2 W €ro reOMETPUYECKUN CMBICI, MCIOJIb30BaTh CBOMCTBA
ompenenurTens 2 X 2 nus BBIYMCICHHS €r0 3HAYEHUs, NPUMEHSATH ONpPEAENIUTENd I
pELIECHNS] CUCTEMBI JINHENHBIX YPAaBHEHUN, MOJECIUPOBATh PEAIIBHBIE CUTYAI[UU C IIOMOIIBIO
CHCTEMBI JIMHEWHBIX YPABHEHU, UCCIEA0BATh NOCTPOCHHBIE MOJIENI C TOMOIIBIO MAaTPHUIL U
ONpEAECIUTENEH, MHTEPIIPETUPOBATH MOJYYEHHBIN PE3yIIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMH JJIsl PeoOpa30BaHUs BBIPAKCHHI;

BBITIOJIHATh MPEOOpa30BaHMsl UYUCIOBBIX BBIPpAKEHUH, COJAEpKAIINX CTEMNEHU C
palMOHATBHBIM MTOKa3aTEIEM;

UCTOJb30BaTh CBOWMCTBA JIOTapU(PMOB sl TMpPeoOpa3oBaHUsl JIOTAPHPMHUECKUX
BBIPAKCHUM;

CBOOOJIHO  OMEpUPOBATh TMOHATUSMU: HppallMOHAIbHBIC, TIOKa3aTeIbHBIE U
gorapuMUYECKUE YpaBHEHHUsS, HAXOAWTh WX PEIIEHUS C TIOMOIIbI0 PABHOCHIBHBIX
MEPEXOA0B WM OCYLIECTBIISIS TPOBEPKY KOPHEW;

MPUMEHATh OCHOBHBIE TpPUTOHOMETpHYECKHe (OpMyNbl JJisi  mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUH;
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CcBOOOJIHO ONEpUPOBATh HMOHATUEM: TPUTOHOMETPUUYECKOE YpPaBHEHUE, NPUMEHSThH
HE00X0AuMbIe (POPMYJIBI 1JIs PEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh PEAIbHBIE CUTYallMd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 33Jadd, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM amIapaTa ajareopsl.

DOyHKIUH U TpapUKH:

cBOOOJIHO OTIEPUPOBATHh MOHATUSAMU: (PYHKIHS, CITOCOOBI 3a1aHus (DYHKIIUHU, B3aUMHO
oOpatHble (QYHKIMH, KOMIIO3ULUS GYHKUUHN, rpaduk QyHKIUM, BBIIOIHATE 3JIEMEHTapHbIE
npeoOpazoBanus rpagukoB QyHKIHI;

CcBOOOJIHO OMEPHPOBATH MOHATUSMHU: 00JACTh OMpPENeTICHUS M MHOXECTBO 3HAUCHUIA
byHkumu, HyH QYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (YHKIMU, NEPUOAUYECKHUE
(GYHKINH, MPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl U MHUHUMYMBI (DYyHKIUH,
HanOoJbIIee ¥ HAaNMEHbIIIee 3HaUeHNe (PYHKIIUN Ha TPOMEKYTKE;

CcBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (YHKIMS C HATYpPaJbHBIM M IEJIBIM
nokasatesem, rpaguk CTerneHHOW (PyHKIUU C HATypalbHBIM H LIEJIBIM [TOKa3aTesieM, ITpapuk
KOPHS N-0# CTEeNeHN KaK PYHKINK 0OpaTHOW CTETICHH C HATYpaJbHBIM TTOKa3aTeleM;

OTIEPHPOBATh MOHATHAMHM: JHHEWHAs, KBAJApaTHUHAS M IPOOHO-ITHHEHHas (YHKIWH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE X I'PaUKOB;

cBOOOJIHO ONEpHpPOBaTh MOHATUSAMU: MOKa3aTeabHas U JorapupmMuyeckass GyHKIUH,
WX CBOMCTBA U TPaUKH, HCIIOIB30BaTh MX TPadUKH IS pEeIICHUS YpaBHEHU;

cBOOOJIHO  ONEpUPOBATH  MOHATHUSAMHU:  TPUTOHOMETpPHYECKas  OKPYKHOCTb,
olpeieJIeHHe TPUTOHOMETPUUECKUX (PYHKINN YUCIOBOTO apryMeHTa;

UCTIOIB30BaTh rPpauKu PYHKIWH I UCCIICIOBAHUS MTPOIIECCOB U 3aBUCHUMOCTEN TPH
peIIeHNH 3a/1a4 U3 IPYTHX y4eOHBIX MPEIMETOB U PeaTbHON KU3HH, BRIpaXKaTh (popMymamMu
3aBUCUMOCTHU MEX/y BEJIMUNHAMU;

Havana MaTeMaTH4eCKOro aHaIu3a:

CBOOOHO  OMEPHUPOBATH MOHATUAMHU: apUPMETHYeCKass U  TeOMEeTpUYecKas
nporpeccus, OECKOHEUHO yObIBaloIIasi TeOMEeTpUYecKass MpOrpeccus, JHWHEHHBIH U
HKCIOHEHIMAIBHBI pOCT, (OpMysia CIOXKHBIX IPOLEHTOB, HMETh IPEACTABICHUE O
KOHCTaHTE;

UCTIOIB30BATh MPOTPECCUH [Tl PEIICHUS pEeaTbHBIX 33714 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO OMEpPUPOBATH MOHATHSAMM: MOCIEAOBATEIBHOCTh, CIIOCOOBI  3aJaHMs
MOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE M OTPAHUYECHHBIC IOCIEAOBATEIBHOCTH, MOHUMATh
OCHOBBI 3apOXKJACHUS MATEMAaTUIECKOTO aHAJIN3a KaK aHan3a 0ECKOHEUYHO MaJblX;

cBOOOJIHO ONEPUPOBATh MOHATUSMHU: HENPEPHIBHbIE (DYHKIMU, TOYKH pa3pbiBa
rpaduka GyHKIIUN, ACUMIITOTHI rpaduka GyHKINM;

CcBOOOJIHO OTEPHUPOBATH MOHATHEM: (YHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSIThH
CBOWCTBA HETMPEPHIBHBIX (DYHKIIUN JJIsI PEIICHHS 33124,

cBOOOJIHO OTNEpUpPOBaTh MOHATUSAMHU: TE€pBas M BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTenbHas K Tpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJHBIC CYMMBI, TMPOU3BEICHHS, YACTHOTO W KOMITO3UIIMH JIBYX
(byHKUMH, 3HATh IPOU3BOHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTOJb30BaTh T€OMETPUUECKUN U (DU3MYECKUI CMBICT MPOU3BOIHOW ISl PEUICHUS
3a/1ay.

MHoxkecTBa M JIOTHKA:

cBOOOJIHO ONIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OTIEpAIlH HAJ] MHOKECTBAMU;
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UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar i ONMCAHHUS PEaJIbHBIX
IPOLIECCOB U SIBJIICHUI, TP PEILIEHUH 3a/1a4 U3 IPYIUX y4eOHBIX IPEAMETOB;

CBOOOJIHO OTEpPUPOBATh MOHATHUSAMU: OIpENEICHNE, TeOpeMa, yYpaBHEHUE-CIIEICTBIE,
CBOICTBO MAaTE€MaTUYECKOTO OOBEKTA, J10Ka3aTeIbCTBO, PABHOCWIIbHBIE YpPAaBHEHUA U
HEPABEHCTBA.

K xonny oOydenus B 11 kiaacce oOyyaromuiics MOITYYUT CIAEAYIOLIUE HNPEIMETHbIE
pe3ysbTaThl MO OTAEJIBbHBIM TeMaM pabodeil mporpaMMmbl y4yeOHOro Kypca «Auredbpa u
Havajla MaTEMaTUYECKOTO aHAIN3a»:

Yucna v BHIYUCICHUSA:

CBOOOJHO ONEPUPOBATh NOHATHSIMH: HATypaJbHOE M ILEJIO€ YHUCIIO, MHOKECTBA
HaTypaJlbHBIX U ILEJIBIX YUCEJI, UCIOJIb30BaTh MPU3HAKU AeIUMOCTH 1enbix yucen, HO/ u
HOK HaTypanpHBIX 9KCell Ul PEIIEHU 3a/1a4, IPUMEHATh anroputM EBknnna;

CcBOOOJIHO OINEPUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3alUChIBaTh HATypalbHbIE
YHCJIa B Pa3JIMYHbIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO  ONEpPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX 4YHCEJ, MpeJICTaBIATh KOMIUICKCHbIE 4YHClIa B anredpandeckoil u
TPUTOHOMETPUYECKOM (opMe, BBINOJIHATH apu(PMETUYECKUE OIepalu C HUMU U
n300paXkaTh HA KOOPAMHATHOM IIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH MOHATHUSMHU: HUpPpPALMOHANbHbIE, IIOKa3aTelbHbIE U
Jorapu(MUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEHIEHHs C MOMOUIBI0 PABHOCHUIIBHBIX
NIEPEXOJIOB;

OCYILECTBIISITh OTOOP KOPHEH MpH PeIIeHNH TPUTOHOMETPUUECKOT0 YPaBHEHUS;

CBOOOJHO ONEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHATH
HeoOxoauMble  (OpMyJbl i PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKHX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATHAMM: CHCTEMa U COBOKYIHOCTh YypaBHEHHH W
HEPABEHCTB, PAaBHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIEACTBUS, HAXOIUTh PEIIEHUSI CUCTEMbI
U COBOKYITHOCTEH pallOHAIbHBIX, HPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JOrapu(pMUIECKIX
YpPaBHEHUI U HEPABEHCTB;

pemiath panMoHalIbHbIE, HppalMOHaJbHbIE, TOKa3aTelbHbIE, JOrapupMUUYECKUe U
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, COAEP KAIe MOIYJIU U MapaMeTphl;

OPUMEHSTh Ipaduyeckrue METOAbI Ul PeUIeHUs YpaBHEHUH M HEpAaBEHCTB, a TaKxkKe
3a]1a4 ¢ apaMeTpaMu;

MOJIETTUPOBATh pPEaJIbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISTH BbIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aJauM, MCCIIEJOBATh IMOCTPOEHHBIE
MOJICIM C MHCIIOJIb30BAaHWEM ammapara anreOpbl, HHTEPHIPETUPOBATH IOJYUYEHHBIN
pe3yabTar.

DyHKIMU U TPAPUKH:

CTPOHTDH TpapUKU KOMITO3UIINH (DYHKIHH C MOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAHUS
Y CBOMCTB KOMITO3UIIMH IBYX (DYHKITHIA;

CTPOUTh TE€OMETpHuUecKHe o00pa3bl ypaBHEHMl M HEpPaBEHCTB Ha KOOpPJUHATHOU
IJIOCKOCTH;

cBOOOJIHO ONIEPUPOBATH MOHATUAMU: TPAPHUKH TPUTOHOMETPUUIECKUX (DYHKITHIA;

OPUMEHSTh PYHKIMH Il MOJIETUPOBAHUS U UCCIIEIOBAHUS PEANIbHBIX MPOLIECCOB.

Havyana maTemMaTH4ecKoro aHajmsa:
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UCTIOJIh30BaTh TPOM3BOJHYIO [UISI HWCCIEAOBaHHMS (YHKIMM Ha MOHOTOHHOCTH W
IKCTPEMYMBI;

HAXOJUTh HAOOJIbIIIee U HAUMEHbBIIIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHOM HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO JJISI HAXOXKICHUS HAWITYUIIETO PEIICHUS B IPUKIIAIHBIX,
B TOM WYHCJIC COIMAIbHO-DKOHOMHYCCKUX, 3aJa4yax, IS OINPEACICHHUs CKOPOCTH H
YCKOPEHHSI MTpoIIecca, 3aJaHHOr0 (POPMYIIOH UK TpaduKoM;

CBOOOJHO OMEpUPOBATh IMOHATHUSAMU: TIEPBOOOpa3Has, ONPENEIEHHBIA WHTETPA,
HAXOJUTh TEPBOOOPA3HBIC IEMEHTAPHBIX (PYHKIUH M BBIYUCIATH MHTErpai mo (Gopmyiie
Hrrorona-JleiiOnumna;

HAXOJUTh IUIOMIAIN TUIOCKUX (QUTYP ¥ 00BEMBI TEJ C TOMOIIBI0 HHTETPANIa;

UMETH MPEACTABIICHNE O MATEMAaTUYECKOM MOJICIIMPOBAHUY Ha MMPUMEPE COCTABIICHUS
nuddepeHIuaTbHbIX YPaBHCHUH;

pemaTh TNPUKIAJHBIC 33aJa4d, B TOM YHCIIEC COIUAIBHO-DKOHOMHYECKOTO H
bu3nIEcKOro Xapakrepa, CpeICTBAMU MAaTEMaTHIECKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoJsmn4yecTBO 4yacon DJIeKTPOHHBbIE
Ne /it HaumeHoBaHue pa3aesioB H TeM Kontpoabusie  TIpakTaueckue (ungposBbie)
NMPOrpamMmabl Bcero o0pa3oBare/ibHbIE
padoThI padoThbI pecype
MHO0XECTBO AEMCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmonansHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI IMHEMHBIX
YpaBHEHUU
) Oyukuuu u rpaduku. CrenenHas QyHKUIUSA C 12 1
LEJIbIM MOKa3aTelieM
3 Apudpmernyeckuii KOpeHb N-OW CTENEHHU. 15 1
HppanmonaibHble ypaBHEHHS
4 [TokazatenpHas Gyukius. [lokazaTenpHbie 10 1
YpaBHEHUS
5 Jlorapudgmuueckas GyHKIUS. 13 1
Jlorapudgmuieckue ypaBHEHUs
6 TpuronoMeTpruecKke BoIpaXeHHs U 2 1
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U MPOTPECCUU 10 1
8 Henpepoiubie Gpynkmmu. [IponsBoanas 20 1
9 HOBTOPGHI/I@, 0000IIIeHNe, CHCTEMAaTH3aIUs 5 )
3HaHUUN
OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10 0
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11 KUIIACC

KoanuectBo yacos DJIEKTPOHHbIE
Ne i/ E;::;::f;;::me PAIETIOB M TEM Beero KonTpoabubie IlpakTnyeckue f)lég?l? OOBB;TI:J)IBHM e
padoThI padoThI pecypes
1 I/Iccne)lOBaHISIe (GyHKIUH C TOMOIIBIO 2 1
MIPOU3BOJTHOM
2 [IepBooOpa3Hasi u UHTErpas 12 1
3 ['paduku TPUTOHOMETPUUYECKUX PYHKITUH. 14 |
Tpuronomerpuyeckre HEpaBeHCTBA
4 HppanmoHaiibHbIe, MOKa3aTEbHbBIE U 24 |
norapu(MUUECKHUEe HEPABEHCTBA
5 KomruiekcHble uncia 10 1
6 HarypanbHble 1 1ienbIe Ynciia 10 1
Cuctemsbl pallioOHaIbHBIX, UPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
YpaBHEHUU
8 3agayu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IC, 00001IIeHIE, CUCTEMATH3alIH 16 )
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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ITOYPOYHOE IIVTIAHUPOBAHMUE
10 KUIIACC

Ne

o/

Tema ypoka

KoauuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
HU3YyYeHM S

DJIeKTPOHHBbIE
uu@ppoBbIe

oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KGCTBO, OIIcpanuu Hall
MHO>KECTBaMHU U X CBOMCTBA

Juarpammel Diinepa-Benna

IIpuMeHeHne TEOPETUKO-
MHO’KECTBEHHOTI'O anmnapara Jyis
peuieHus 3aaa4

PamuonanbsHbIC YKCa.

OOBIKHOBEHHBIC U JECATUYHBIE APOOH,

MPOLICHTHI, OECKOHEUHBIE
nepuoguIecKue 1poodu

PammonannHEIE unca.

OOBIKHOBEHHBIE U JECATUYHBIE APOOH,

MPOIICHTHI, OECKOHECUHBIE
NePUOUIECKUE 1po0du

[Tpumenenue npobeit U IPOIEHTOB
JUTSI pEIICHUs] PUKIIATHBIX 337124

[Tpumenenue npobeii U IPOIEHTOB
JUTSI pEIICHUs] PUKIIATHBIX 337124

JleficTBUTENIbHBIEC YHCIIA.
PanumonaneHbie 1 MppaliMOHaIbHbIE
4yycia

ApudmeTrnyeckue onepanuu ¢
JICHCTBUTEIHHBIMH YUCIIAMHU
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10

Moaynbs AEHCTBUTEIBHOTO YUCA U
€ro CBOMCTBA

11

[TpubnxEHHBIE BBIYUCICHUS,
NpaBujia OKPYTJIEHUs, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BBIYMCICHUI

12

13

14

OCHOBHBIE METO/IBI PEIICHUS LENbIX U
JTpOOHO-pallMOHATBHBIX YPABHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IBI PEIICHUS LETBIX U
IpOOHO-pallMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB

OCHOBHBIE METO/TBI PEIICHUS IETBIX U

JTpOOHO-paIMOHATBHBIX YPAaBHEHUN U
HEPABEHCTB

15

MHOrOo4wIeHbI OT OAHOW MEPEMEHHOM.
Jlenenue MHOrO4YICHa HA MHOTOUJICH C
octatkoM. Teopema besy

16

MHorouseHsl ¢ HeNbIMU
kor¢ppunrentamu. Teopema Buera

17

Penrenue cucteM JTMHEHHBIX
ypaBHEHUU

18

Penrenue cucteM JTMHEHHBIX
ypaBHEHUU

19

20

Martpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUU. OnpeaeanuTeab MaTPHILIbI
2x2, ero TeOMETPUUYECKUI CMBICII U
CBOICTBA; BBIYMCIIEHUE €T0 3HAYEHUS
Onpenenurtens MaTPUIIbl 2X2, €ro
r€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS
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21

[Ipumenenue onpeaenuTens Jis
pEeLIEHUsI CUCTEMBI TUHEUHBIX
ypaBHEHUU

22

23

24

Pelienne npukiaiHbIX 3a1a4 C
MMOMOUIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

Pemenue npuknagHeIx 3amay ¢
MIOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHECHUU

KonTponbHas pabdora: "PannoHanbHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX YpaBHEHUM"

25

OyHKIMsI, cr1ocoObl 3aJaHus
dbynkiuu. Bzaumao obpaTtHbie
¢yaxuu. Komnosunus pyHknui

26

['paduk QyHKIMH. DIIeMEHTapHbIC
npeoOpa3oBanus rpapuKoB QyHKUIUN

27

28

Ob6nacTb onpezieeH!s] © MHOYKECTBO
3HaueHui pyHkuuu. Hynu ¢pyHkuum.
[IpomeXyTKHM 3HaK IOCTOSTHCTBA
YérHabie 1 HeU€THBIE QYHKIIUH.
[Tepuoanueckue GyHKIUU.
IIpomeKyTKH MOHOTOHHOCTH
byHKIHHA

29

30
31

MakcuMyMbl 1 MUHUMYMBI () YHKITHH.
HauOonbiiee 1 HauMeHbIIIee 3HaYEHNE
GYHKIMH Ha TIPOMEKYTKE

JluneitHas, KBagpaTuyHas U ApoOHO-
JUHeHast QYHKIUH

DJIeMEHTapHOE UCCIEOBAHUE U
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NOCTpOeHHe rPpaUKOB ATHX PYHKIHUN

32

33

34

35

36

37

38

39

DJleMEeHTapHOE UCCIIEA0BaHUE U
NOCTPOECHHE IPAPHUKOB ATUX (HYHKUUN

CreneHsb ¢ 1eI6IM [TOKA3aTEIEM.
bunom Herotona

CreneHsb ¢ 1eI6IM [TOKA3aTEIEM.
bunom Herotona

CrenenHas QyHKIHS ¢ HATypajIbHbIM
Y LIeJIbIM NOoKa3areneM. E€ cBolicTBa u
rpaduk

KonTponbHas pabora: "CrenenHas
byakuus. E€ croiicTBa u rpaduk”
Apudpmernyeckuii KOpeHb
HATYpaJIbHOU CTEIEHU U €ro CBOICTBa
Apudpmerndyeckuii KOpeHb
HATYpaJIbHOU CTEIEeHU U ero CBOMCTBa
[IpeobpazoBaHust YUCTOBBIX
BBIPAXKCHUH, COACPIKAIIUX CTEIIEHU U
KOpHU

40

41

42

[IpeoOpa3oBaHUs YHUCITOBBIX
BBIPOKEHUH, COJCPIKAIIUX CTEIICHU U
KOPHHU

[IpeoOpa3oBaHUs YHUCIOBBIX
BBIPKCHUH, COAEPIKAIINX CTCTICHU U
KOPHH

WpparrioHaibHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHAIBHBIX YPaBHCHHIA

43

HppanmonaibHble ypaBHEHHUS.
OcCHOBHBIE METO/IBI PEILICHUS
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VUPPALMOHAIBHBIX YPABHEHUI

HppanuoHaibHbIe YpaBHECHHUS.

44 OCHOBHBIE METO/IbI PELLICHUS
UppallMOHAIBHBIX YPaBHEHUIN

45 PaBHOCUIIBHBIE IEPEXOBI B peleHuH
UppallMOHAIBHBIX YPaBHEHUIN

16 PaBHOCUIIBHBIE IEPEXOABI B pelIeHuH
UppallMOHAIBHBIX YPaBHEHUIN

47 PaBHOCUIIBHBIE IEPEXOABI B pelIeHuH
UppallMOHAIBHBIX YPaBHEHUIN

48 PaBHOCMIIBHBIE IEPEXOABI B peteHun
UppallMOHAIBHBIX YPaBHEHUIN
CaoiicTBa U rpaduK KOpHS n-oi

49 CTENeHH Kak (PYHKIIMH 0OpaTHOM
CTETEHH C HaTypaJbHBIM IOKa3aTelieM
CaoticTBa U rpaduK KOpHS n-oi

50 CTENeHH Kak (PYHKIIMH 0OpaTHOM
CTETNEHH C HaTypaJbHBIM MOKa3aTelIeM
KonTtponwhas padota: "CBoiicTBa u

51 rpaduk KOpHS n-oi CTENEHHU.
UppanumonanbHbie ypaBHeHUS"

59 CreneHsb C palOHalbHbIM
IIOKa3aTeJIeM U €€ CBOMCTBA

53 CreneHnsb C palOHalbHbIM
NIOKa3aTeJIeM U €€ CBOMCTBA

54 Crernenb ¢ paMOHABHIM
nokasarejieM 1 e€ CBOMCTBa

55 [TokazarenpHas GyHKIUSA, €€ CBOMCTBA
u rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN
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JUIsl PELLICHHs] YPAaBHEHU I

57

58

Hcnonp3oBanue rpaduka GyHKIUN

JUISl PELLICHHs] YPAaBHEHU I
IloxazaTenpHbIe ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
IIOKAa3aTeIbHbIX YPaBHEHUN

59

IloxazaTenpHbIE ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
IIOKa3aTEIbHBIX YPABHECHUN

60

61

62

63

64

65

66

67

68
69

IToxazarenpHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
ITOKa3aTEIbHBIX YPABHECHUN

KonTpomnbHas padora:
"IlokazarenbHas QyHKIHS.
ITokazarenbHble ypaBHEHUS"
Jlorapu¢m uncna. CoiicTBa
norapupma

Jlorapudm uncna. CoiicTBa
norapudma

Jlorapudm uncna. CoiicTBa
norapudma

JlecaTUYHBIC ¥ HATYPAJIbHBIC
sorapudmbl

JlecaTUYHBIC ¥ HATYPAJIbHBIC
sorapudmbl

[IpeobpazoBaHue BhIpaKEHUH,

CoJIepIKaIuX JIOTapuPpMBbI

[IpeobpazoBaHue BhIpaKeHUH,

coJiepXKalux JorapupMel

[IpeobpazoBaHue BhIpaKeHUH,
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coJiepKaIux Jorapudmol

Jlorapupmuueckas pyHKuus, e€

70 N
CBOICTBA U rpauk

7 Jlorapupmuueckas pyHkuus, e
CBOICTBA U rpauk

7 Hcnons3oBanue rpa(bI/IKfl byHKUIMN
JUISl pelIeHHs YpaBHEHUI

73 Hcnons3oBanue rpa(bI/IKfl byHKUIMN
JUISl pelIeHHs] YpaBHEHUI
Jlorapudgmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IBI PELLICHNUS
aorapu(pMUUECKUX YpaBHEHUN
Jlorapudgmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/Ibl PEIICHUS
Jorapu(MUUECKUX YpaBHEHUN
Jlorapudmuuecknue ypaBHEHHUS.

76 OCHOBHBIE METO/Ibl PEIICHUS
Jorapu(MUYECKUX YpaBHEHUI

77 PaBHOCHIIBHBIE TEPEXO/BI B PELLIEHUN
Jorapu(MUYECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE TEPEXO/BI B PELLIEHUN
Jorapu(MUYECKUX YpaBHEHUI
KonTponbsHas padora:

79 "Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHeHus"

20 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCIIOBOTO apryMEHTa

31 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
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YHUCIIOBOTO apryMEHTa

ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 OIpEeIEIICHNE TPUTOHOMETPUYECKHUX
(GYHKIMN YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OTIpe/IeJICHHE TPUTOHOMETPUICCKHUX
GyHKIMI 4UCITIOBOTO apryMeHTa

36 OCHOBHBIE TPHTOHOMETPUIECKUE
dbopMyIbl

37 OCHOBHBIE TPUTOHOMETPUIECKUE
dbopMyIbl

33 OCHOBHBIE TPUTOHOMETPUIECKUE
dbopMyIbl

29 OCHOBHBIE TPHTOHOMETPUIECKUE
dbopMyIbl

90 [IpeoGpazoBanue §
TPUTOHOMETPUYECKHUX BBIPAKCHUH

01 [IpeoGpazoBanue §
TPUTOHOMETPUYECKHUX BBIPAKCHUH

9 [IpeoGpazoBanue §
TPUTOHOMETPUYECKHUX BBIPAKCHUH

93 [IpeoGpazoBanue §
TPUTOHOMETPUYECKHUX BBIPAKCHUH

94 Perienne TpUroHOMeTpHUECKUX
ypaBHEHUI

95 Perienue TpUuroHOMeTpHUECKUX
YPaBHEHUHU

96 Pemenue TpuroHoMeTpruuecKux
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yYpaBHEHUU

Pemenne TpuroHoMeTpUIECKUX

97 o
ypaBHEHUM

08 Pemenne ”EpI/IFOHOMeTpI/I‘—IeCKI/IX
ypaBHEHUM

99 Pemenne ”EpI/IFOHOMeTpI/I‘—IeCKI/IX
ypaBHEHUM

100 Pemenne ”EpI/IFOHOMeTpI/I‘—IeCKI/IX
ypaBHEHUM
KonTponbHas padora:

101 "TpUrOHOMETPUYECKHUE BBIPAKECHUS U
TPUTOHOMETPUUECKUE YpaBHEHUS"
ITocaemoBaTeIbHOCTH, CIIOCOOBI

102 3aJIaHUs TT0CJIEN0BATEIHLHOCTEMN.
Meton MaTeMaTUYE€CKOW UHITYKIIUU
MOHOTOHHBIE Y OTPAHUYCHHBIE

103 rociienoBarebHOCTU. cTopust
aHaJan3a OCCKOHECYHO MaJIbIX

104 ApudmeTndeckas mporpeccus

105 ['eomerprueckas nporpeccus

106 beckoneuHo yObIBaromast
reoMeTpHUeCcKasi IPOTPeccus

107 Cymma 6€CKOH6:-IHO yObIBaroIIeH
FEOMETPUUECKOMN MPOrpeccuu
JInHEeNHBIN U YKCIIOHSHINAIbHBIN

108 poct. Yucno e. Dopmyia CIOKHBIX
MPOLICHTOB
JInHEeNHBIN U YKCIIOHECHINAIbHBIN

109 poct. Hucno e. Dopmyna clIoXKHBIX

IIPOLICHTOB
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Hcnonp3oBanue nporpeccun uist

110 pEILIeHUs peabHbIX 3a/1a4
NPUKIIATHOTO Xapakrepa

111 'I'<OHTp0J'IBHaH pabora:

[TocrienoBaTeIbHOCTH M MPOTrpeccun”

112 HenvpepLIBHLIe GyHKIIUU U UX
CBOICTBa

13 Touka pa3psiBa. ACUMIITOTHI
rpadukoB GyHKIUI

114 CaoiicTBa (pyHKIIMI HETIPEPHIBHBIX Ha
OTpE3KE

115 CaoiicTBa (pyHKIIMI HETIPEPHIBHBIX HA
OTpE3KE

116 Merton MHTEpBAIOB AJI pEUICHUS
HEPaBEHCTB

117 Merton MHTEpBAIOB AJI pEUICHUS
HEPaBEHCTB

118 Metoa UHTEpBAIOB AJI pEUICHUs
HEPaBEHCTB

119 [IprumeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIUH 1715 pelieHus 3a1a4y

120 [IprumeHeHne CBOMCTB HENPEPBIBHBIX
byHKIUHN 1715 pelieHus 3a1a4y

121 [TepBas u BTOpast NpOU3BOAHBIC
byHKIHHA

122 Omnpenenenue, l"eOMveTpI/I‘-IeCKI/Iﬁ
CMBICJI IPOU3BOIHOM

123 OnpeﬂeneHHve, (bU3HYECKHI CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHue KacaTenbHOU K TpaduKy
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byHKIIUN

VYpaBHEeHHE KacaTeNbHOU K rpauKy

125 — 1
126 HpOI/ISB?I[HBIe AJIEMEHTAPHBIX |
byHKIMMA
127 HpOI/ISB?I[HBIe AJIEMEHTAPHBIX |
byHKIMMA
198 [Tpon3BoIHAST CYMMBI, TPOU3BEICHHSI, |
YaCTHOTO U KOMITO3UIINN (HYHKIIUH
129 [Tpon3BoIHAST CYMMBI, TPOU3BEACHHSI, |
YaCTHOTO W KOMITO3UITNN (HYHKITAH
130 [Tpon3BoIHAST CYMMBI, TPOU3BEACHHSI, |
YaCTHOTO W KOMITO3UITNN (HYHKIIAH
131 Kontponbnas padora: "[IpousBognas” 1 1
[ToBTOpEeHME, 0000IICHNE,
132 cUCTeMaTu3alusa 3HaHUH: 1
"YpaBHeHus"
133 [ToBTOpeHue, 06001ICHNE, |
cucrematuzanus 3HaHu: "OyHkuun"
134 Hrorosas konTponbHas paboTa 1 1
135 HToroBast KOHTposIbHAs paboTa 1 1
136 IToBTOpEHMUE, 0606u1eH1:Ie, |
CHCTEMATH3ALIMS 3HAHUM
OBIIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOTPAMME
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11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO Yacos

Bcero

KonTpoabHbIe
padoThbI

IIpakTH4eckue
padoThI

Jara
U3y4YeHMsI

JIEKTPOHHbIE
uu@ppoBbIe

oOpa3oBaTe/ibHbIE

pecypchbl

IIpuMeHeHne Npon3BOAHON K
UCCIIeZIOBaHUIO (QYHKIIMM Ha
MOHOTOHHOCTb U OKCTPEMYMBI

[IprMeHeHrne TPOU3BOIHOMN K
UCCIIeIOBAaHUIO (DYHKIIUI Ha
MOHOTOHHOCTb B 3KCTPEMYMBI

[IprMeHeHne TPOU3BOIHOMN K
UCCeA0BaHuI0 PYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne NpON3BOAHON K
UCCIIeIOBAaHUIO (DYHKIIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHnenne npou3BOJHON K
UCCIIeIOBAaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpumeHenne npou3BOJHOM K
ucce0BaHuI0 PYHKIIUN Ha
MOHOTOHHOCTb B 3KCTPEMYMBI

Haxoxnenne HanOoIbIIErO U
HAaUMEHBIIIETO 3HAUECHUS
HENPEePHIBHOW (DYHKIIMH HA OTPE3Ke
Haxoxnenne HanOoJIbIIEro U

HAaUMEHBUIETO 3HAYEHUS
HEeTpepbIBHONW (DYHKITUU HA OTPE3KE
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Haxoxneane HauOOoJIBIIETO U
HAaWMEHBIIETO 3HAUCHUS
HENPEePHIBHOW (DYHKIIMH HA OTPE3Ke

10

11

12

Haxoxxnenne HanOOJIBIIETO U
HAaWMCHBIIIETO 3HAYCHUS
HENPEepPhIBHOM (PYHKIIMM HA OTPE3KE
Haxoxxnenne HanOoJIBIIETO U
HAaWMCHBIIIETO 3HAUYCHUS
HETMPEPBHIBHOM (PYHKIIUH HA OTPE3KE
Haxoxxnenne HanOoIbIIEro 1
HAUMEHBIIIETO 3HAUCHUS
HENPEPBHIBHOM PYHKIIUH HA OTPE3Ke

13

IIpuMeneHnne mpou3BOAHOM IS
HaXO0XJICHUSI HAUJTYYIIIeTO PEIICHUS B
MPUKJIAJHBIX 33Ja4ax

14

15

IIpumeneHnue pou3BOAHOM IS
HaXO0XJICHUS HAWJIYYIIErO PEUICHUS B
MPUKIAJIHBIX 3a7a4ax

[IpruMmeneHnne npou3BOHON I
OTpeieNIeHUs CKOPOCTH U YCKOPEHUS
npoliecca, 3aaHHoro Gopmynoi umu
rpaduxom

16

17

[Ipumenenne npon3BOAHOMN HJIst
OIIPENIEIICHUsL CKOPOCTU U YCKOPEHUS
npolecca, 3aaHHoro Gpopmysoi uimum
rpadukom

Kommo3zurus pyHkImi

18
19

Komnosunus ¢pyHximii
Komno3zunus pyHkunii

20

['eomerpuueckre oOpa3bpl ypaBHECHHMA

[N GRS [ VG ) S
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Ha KOOPJIMHATHOM IIJIOCKOCTH

21

22

["'eomeTpuueckne oOpas3bl ypaBHEHUI

Ha KOOPJIMHATHOM TIJIOCKOCTH
KonTponbHas padora:
"UccnenoBanue QPyHKIUN C
MOMOUIBIO TPOU3BOAHON"

23

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO

epPBOOOPA3HBIX

24

[TepBooOpa3HbIe 2IEMEHTAPHBIX
dbyakumid. [IpaBrna HaxoXACHUS
NEePBOOOPA3HBIX

25

26

27

28

[TepBOOOpa3HBIEC FITEMEHTAPHBIX
dbynkuit. [IpaBuna HaxoxAeHUS
NepPBOOOPA3HBIX

Hurerpan. ['eomeTpruueckuii CMbICIT

UHTErpajia

Brruuciienue onpeaenéHHOro
uHTerpana no gpopmyie Hprorona-
JleiiOuuIa

Brruncienue onpeaenéHHOro
uHTerpana o ¢opmyie Herotona-
JleiiOuuIa

29

[Ipumenenue unaTerpana s
HAaXO0XJIEHUs TUIOLIAIEN TUIOCKUX

buryp

30

31

[IpuMeHeHne nHTErpana s
HaXO0XACHUS] 00bEMOB
F€OMETPUUECKUX TEll

IIpumepsl pereHuin
b depeHIMaNbHbIX YpaBHEHU N
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32

[Ipumeps! pemeHnit
nuddepeHITuaTbHbIX YpaBHCHHUH

33

Marematnueckoe MOJICIIMPOBAHUE
pealIbHBIX MPOLIECCOB C TOMOUIBIO
TG depeHMaNIbHBIX YPaBHEHU N

34

KontponbHas pabora:
"[lepBooOpa3zHas u uHTErpan”

35

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U rpaduKu

36

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U rpaduKu

37

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U rpaduKu

38

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U rpaduKu

39

TpuronoMmerpudeckue QyHKIHH, UX
CBOICTBA U rpaduKu

40

41

42

OT060p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUICCKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpPaBHEHUU C MOMOIIBIO
TPUTOHOMETPUYIECKON OKPYKHOCTH
OT160p KOpHEW TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPAaBHEHHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

44

Pemenne TpuroHOMeTpUYECKUX
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HEPABEHCTB

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Pemenne TpuroHoOMeTpUYECKUX
HEPaBEHCTB

Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB

KonTponsHas pabora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKIIHIA.

TpuronoMmerpuueckue HepaBeHCTBA"

OCHOBHBIE METO/IBI PELLICHUS
[I0Ka3aTEJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELLICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELLICHHUS
II0Ka3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHHUS
Jorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHHUS
Jorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHHUS
Jorapu(pMUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIBHBIX HEPABEHCTB
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59

OcCHOBHBIE MCTObI PCHICHUA
HppaluOHAJIbHBIX HCPABCHCTB

60

OCHOBHEBIE MCTObI pCHICHUA
HppaliOHAJIbHBIX HCPABCHCTB

61

['padpuueckre MeTOBI pelieHUs
UPPALMOHAIIBHBIX YPaBHEHUN

62

['padpuueckue MeTOIBI pelIeHUs
UPPALMOHAJIBHBIX YPaBHEHUN

63

64

65

66

67

68

['padpuueckre MeTOIBI pelIeHUs
[I0KA3aTeJIbHbIX YPaBHEHUMN

['padpuueckre MeTOIBI pelieHUs
[I0KA3aTeJIbHBIX HEPABEHCTB

['padpuueckre MeTOIBI pelieHUs
Jorapu()MUIECKUX YpaBHEHUI

['padpuueckre MeTOIBI pelieHUs
JorapuMUUECKIX HEPABEHCTB

['padpuueckre MeTOIBI pelIeHUs
JorapuMUYIECKIX HEPABEHCTB

['padpuueckre MeTOIBI pelieHUs

MOKA3aTeIbHBIX U JIOTApU(DMUUECKUX

yYpaBHEHUN

69

70

71

I'paduueckue MmeToap! pemieHus

MOKAa3aTeIbHBIX U JIOTaApU(HMUUECKUX

ypaBHEHUN
I'paduueckue MmeToap! pemieHus

IIOKa3aTCJIbHbBIX U J'IOFapI/I(i)MI/I‘IeCKI/IX

HEPABEHCTB
['padpuaeckre MeTOIBI pelieHUs

MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX

HEPaBEHCTB
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72

KoHnTponpHas pabora:
"HppanyoHanbHble, T0OKa3aTebHbIE U
JorapupMuUUecKrue HepaBeHcTBa"

73

74

KommiekcHbie ymcia.
Anrebpanueckas u
TPUTOHOMETpUYECKask (HOPMBI 3aIUCH
KOMILIEKCHOTO YHUCIIa

KoMmmiiekcHbIe uncina.
Anrebpandeckas u
TPUTOHOMETpHYecKass (POPMBI 3aITUCH
KOMIIJIEKCHOT'O YMCJIa

75

ApubmMerndeckue orneparuu C
KOMILJIEKCHBIMU YHCIIAMHU

76

Apubmerndeckue orneparuu C
KOMILJIEKCHBIMU YHCIIAMHU

77

N3o0paxkeHrne KOMIUIEKCHBIX YHCEeT
Ha KOOPJIMHATHOM TJIOCKOCTH

78

N3o0pakeHrne KOMIUIEKCHBIX YUCeT
Ha KOOPJIMHATHOM TIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii
CTEIIEHU U3 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii
CTEIIEHU U3 KOMIUJIEKCHOTO YHCIIa

81

82
83

[IprumeHeHre KOMIUIEKCHBIX YHUCEeT
JUTSL pelieHus] PU3NUECKuX U
TEOMETPUUECKUX 3a7a4

KonTponbHas pabdora: "KomruiekcHbie
yucna"

HarypanbHbie u nensie yucia

84

HarypanbHebie u nensie yucna
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85

[IprMeHeHne NpU3HaKOB AEIIUMOCTH
LIEJIBIX YUCEII

86

[IpuMeHeHne PU3HAKOB IEIMMOCTH
LIEJIBIX YUCEl

87

[IpuMeHeHne MpU3HAKOB JIETUMOCTH
nensix yncen: HOJ u HOK

88

[IpuMeHeHne MpU3HAKOB JIETUMOCTH
nensix yncen: HOJ u HOK

89

90

91

[IpuMeHeHne IPU3HAKOB IEIMMOCTH
L[EJIBIX YUCEJI: OCTATKHU 110 MOJYJIIO
[IpuMeHeHne IPU3HAKOB IETMMOCTH
L[EJIBIX YUCEJI: OCTATKHU 110 MOJYJIIO
[IpuMeHeHne IPU3HAKOB IEITMMOCTH
LIEJIBIX YUCEII: AIrOpUTM EBKInaa miis
peleHus 3a4a4 B LEJIbIX YACIaX

92

KonTtponwsnas padota: "Teopus
enpix uncen"

93

94

95

Cucrema U COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE CHCTEMBI
Y CUCTEMBI-CIEIACTBUS

Cucrema U COBOKYITHOCTh
ypaBHEHU. PaBHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIEICTBUS

OCHOBHBIE METO/Ibl PEIIEHUS] CUCTEM

Y COBOKYITHOCTEH pallMOHAIBHBIX
YPaBHEHUHU

96

OCHOBHBIE METO/Ibl PEIIEHUSI CUCTEM
Y COBOKYITHOCTEW UPPaLlMOHATBHBIX
ypaBHEHUN

97

OcCHOBHBIE MCTOAbI pCHICHUS CUCTCM
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Y COBOKYITHOCTEW IMOKa3aTEIbHBIX
YpaBHECHUU

98

OCHOBHBIE METOIbI PELICHUS CUCTEM
Y COBOKYITHOCTEH MOKa3aTEeIbHBIX
ypaBHEHUU

99

100

101

102

103

OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM
Y COBOKYITHOCTEH JIOTapu(pMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM
Y COBOKYITHOCTEH JIOrapu(pMUUYECKUX
YpaBHECHUU

[IpuMeHeHNE CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3aJay U 3aJa4 U3
pa3IUYHBIX 00J1aCTel HAyKH U
peanbHON JKU3HU, HUHTEpIIPETALUs
IIOJIYYEHHBIX PE3YJIbTAaTOB

[IpuMeHeHNE CUCTEM K PELIEHUIO
MaTEeMaTHUYECKUX 3a]a4 U 337134 U3
pa3NUYHBIX 00JaCTel HAyKH U
peanbHOM JKU3HU, UHTEpIIpETaLs
IIOJIYYEHHBIX PE3YyJIbTaTOB

[IpuMeHeHre HEPABEHCTB K PEIICHUI0
MAaTeMaTUYECKUX 3a7ad U 3a]1a4 U3
pa3IMYHBIX 00JIacTel HAYKH U
peanbHOM )KU3HU, UHTEpIIpEeTaus
MOJIYYEHHBIX PE3yIbTaTOB

104

105

Kontponphnas pabota: "Cucremsl
palMoHAIBHBIX, HPPAIMOHATEHBIX
MOKa3aTeNbHBIX U JOrapu()MUIECKUX
ypaBHEHM"

PanmonanbHbIE ypaBHEHUS C
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napaMeTpamMu

106

107

108

109

110

111

112

113

114

115

116

117

Panmonaneabie HEPABEHCTBA C
rapaMmeTpamu

PannonanbHble cUCTEMBI €
napaMeTpamMu

HppanunoHaibHbIe YpABHEHHS,
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