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HOACHUTEJIBHASA 3AIIUCKA

Y4eOHbIlt Kypc «Anredpa v Hayansa MaTeMaTHYECKOTO aHau3ay SBISICTCS OTHUM
u3 HanOoliee 3HAUYMMBIX B MPOTpaMME CpeIHEro oOImero odpa3oBaHUs, MOCKOIBKY, C
OJTHOM CTOpPOHBI, OH OOCCIEUYMBACT HMHCTPYMCHTAJIBbHYIO 0a3zy IS H3ydeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (OPMHPYET JOTHYECKOE H
a0CTpaKTHOE MBIIUICHHE OOYYaloNUXCcsl Ha YpPOBHE, HEOOXOJAWMMOM JJIi OCBOCHUS
nH()OPMATHKHU, OOIIIECTBO3ZHAHUS, UICTOPHUH, CJIOBECHOCTH U JIPYTUX JUCITUIUIHH. B paMkax
JAHHOTO Y4eOHOro Kypca OOydaromipecs: OBJAJEBAIOT YHUBEPCATBHBIM  S3BIKOM
COBPEMCHHOW HayKd, KOTopas (OpMyJIUpyeT CBOW JOCTHIKEHUS B MaTeMaTHYECKOU
dbopwme.

Y4eOHbIi Kypc anreOpbl U Ha4adl MaTEeMAaTHUECKOTO aHallM3a 3aKiIaJbIBACT OCHOBY
JUTSL YCTICIITHOTO OBJIQZICHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTHUHU, TOHUMaHHSI OCHOBHBIX
TEHACHITMI Pa3BUTHUS YKOHOMHKH M OOIICCTBEHHOM MKHU3HHU, ITO3BOJISICT OPUCHTHPOBATHCS
B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HUCIIOIb30BATh MX
JUTSL JaJIbHEHIIEro o0pa3oBaHUs M B MOBCEIHCBHOW JXKWM3HHU. B TO ke BpeMs OBJIaJICHHC
aOCTPaKTHBIMU W JIOTUYECKHA CTPOTUMH KOHCTPYKIHSIMH alreOpbl U MaTEMaTHYECKOTO
aHajM3a pa3BUBAaCT YMCHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb,
JIOKa3bIBaTh YTBEPKACHHUS C TMOMOIIBIO WHAYKIMM U paccyxaaTb JIeAYKTUBHO,
UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3AIINI0, a0CTparupoBaHUE U aHAJIOTHIO, GOpPMUpPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xozxe uzydyenus: yueOHoro kypca «AnreOpa 1 Hadajla MaTeMaTUYECKOrO aHAIU3a
oOy4aromuecs MoJIy4aroT HOBBIHM OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHHSI MaTeMaTUYeCKUX MOJENell  pealbHbIX CHUTYyalllil, WHTepIpeTalnuu
MOJIYYEHHBIX PEIIEHU, 3HAKOMSATCS C IPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIC, HAYKE U MCKYCCTBE, C BBIJAIOIIUMUCA MATEMATUYECKUMH OTKPBITUSIMH M HX
aBTOPAMHU.

VY4eOnbIit Kypc 0071a1a€T 3HAUUTEIHLHBIM BOCITUTATEBHBIM MMOTEHIIUATIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 yueOHbII MaTepualt, CHOCOOCTBYIOMIHMN (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHUSI, TaK W 4epe3 CchenuPpuKky ydeOHOW JesTeabHOCTH, TpeOyromen
MPOJOJDKUTEIFHOM KOHIICHTPAIIMM BHUMAHHMS, CAMOCTOATEILHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHOBe MeToIMKH 00y4eHMs anredpe U HadasaM MaTeMaTHYeCKOTO aHaTN3a JISKUT
JeSTETHbHOCTHBIN TMPUHIIAIT 00yUYEHUSI.

B crpykType ydeOHOTO Kypca «AnrebOpa W Hadaiga MaTeMaTHYECKOTO aHAIA3a)
BBIJICJICHBI CIIEAYIONINE COMEPKATEIbHO-METOIMYECKHE THHNH: «HnCIa U BRIYMUCICHUSY,
«DyHkuuu u rpadukm», «YpaBHEeHUS M HepaBeHCTBa», «Hauama maremaTuyeckoro
aHanm3ay, «MHOXECTBA U JIOTHKa». Bce 0CHOBHBIE COIEpKATETLHO-METOINYECKHUE JIMHUH
M3YyYalOTCs Ha TMPOTSDKCHWH JBYX JIET OOyYeHHsS Ha YPOBHE CpPETHEro O0OIIero



o0pa3oBaHusA, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO HACHIIIAsICh HOBBIMHU
TeMaMu U pazjaenamu. J[aHHbIA y4eOHBIM Kypc SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cede coAep:KaHuE HECKOJIbKUX MAaTeMAaTUYECKUX IHUCLMIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMATUUYECKUI aHAIU3, TEOPHUsI MHOKECTB, MaTeMaTH4eCKas
noruka u npyrue. [lo mepe Toro kak oOydaromuecs OBIAJEBAIOT BCE 0oJiee MIHUPOKUM
MaTeMaTUYecKuM  amnmaparoM, |y HHUX  IOclefoBaTelibHO  QopMupyercs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb PEAJbHOM CHUTYalluH,
MPUMEHSITh 3HAHUS, TOJYYEHHBIE MPU U3YYEHHUU Y4eOHOro Kypca, IJis pEIICHHs
CaMOCTOATENbHO  C(OPMYIUMPOBAHHOM  MaTeMaTW4yecKodl  3amauud, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxartenbHo-MeTOIMYECKAass JUHUA «YUucna ¥ BBIYMCIEHHUS»  3aBEpLIACT
(opMHUpOBaHUE HABBIKOB UCIIOIb30BaHUS JEUCTBUTENbHBIX YUCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 0011ero oopazosanusi. Ha ypoBHe cpennero o6uiero oopa3oBaHus
0co0oe BHHMaHHUE YAeNuseTcs: (OPMUPOBAHUIO HABBIKOB PAIIMOHAJIBHBIX BBIYMCIICHUIA,
BKJTIOUAIOIIUX B CEOSl MCIOJIb30BAaHUE PA3IUYHBIX (OPM 3alUCU YKCIa, YMEHHE JellaTh
MPUKUJIKY, BBITIOTHATH TPUOIMKEHHBIC BBIYMCIICHUS, OIICHUBATh YHCIIOBBIC BBIPAKCHMUS,
paboTaTh ¢ MaTEeMaTHYECKMMM KOHCTAaHTaMH. 3HAaKOMbIE OOYYarOIIMMCS MHOKECTBa
HAaTypaJdbHbIX, 1EJbIX, PAIUOHAIBHBIX W JACHCTBUTEIBHBIX YHUCEJ JIOHOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCeNl. B KaXIOM W3 3THUX MHOXECTB PaccMaTpUBaIOTCS
CBOICTBEHHBIE €My clieli(pruecKre 3a1a4u 1 ONEepalvu: AeJICHUE HAIENI0, ONIEPUPOBAHUE
OCTaTKaMM Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOWCTBA pAllMOHAIBHBIX U
UppALMOHAIBHBIX YHUCEN, apu(MEeTHYeCKHue Olepalud, a TakKe H3BJICUEHUE KOPHSA
HAaTypaJIbHOW  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucesl.  bmarogaps
MOCJIEIOBATEIBHOMY PACIIMPEHUI0O Kpyra HCIHOJb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSMHM HX TPUMEHEHHUS HJis pEIICHUS pa3IudHbIX 3a7ad  (hopMHUpyeTCs
IpEACTaBICHUE O €MHCTBE MAaTEMAaTUKU KaK HAyKu U €€ pPoJid B MOCTPOCHUU MOJEIEH
pEeaNbHOT0 MHUPA, MIUPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHSL.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» PeaU3yeTCs Ha MPOTSHKEHUU BCEro 00yUeHUS
Ha YPOBHE CpeAHEro ob1iero oopazoBaHus, MOCKOJIBKY B KaKI0oM pasneie [Iporpammbl
NPEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anad. B pesynbrare oOyuarormmecs
OBJIAQJCBAIOT PA3JIMYHBIMU METOJAMH pELUICHUS PAlUOHAIBHBIX, WPPalUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTapU(PMUYECKUX U TPUTOHOMETPUUECKUX ypaBHEHUN, HEPABEHCTB U
CHUCTEM, a TaKXKe 3ajad, cojepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHUS IIHPOKO
MCIIOJIB3YIOTCS TIPU MCCIEOBAaHUN (DYHKIIMI ¢ TIOMOIIBIO MPOU3BOIHOM, TP PEIICHUN
MPUKJIAAHBIX 33/1ad M 33/1ad Ha HAXO0XJACHUE HAWOONBIINX W HAUMEHBIIUX 3HAYCHUU
bynkiuu. JlaHHas copepiKaTenbHAs JHHUS BKIIOYAeT B ce0s Takke (PopMHUpOBAHUE
YMEHUN BBITIONHATH pPAcuéThl 1O QopMmynaMm, TpeoOpa3oBaHUs PpaAlMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKKE BBIPAXKCHUH,
CoJIep KallluX cTeneHu u jorapudmsl. biarogapst uzydenuto aaredpanyeckoro Mmatepuania



MIPOUCXOJIUT JAalIbHEHIee pa3BUTHE AJTOPUTMUYECKOIO M aOCTPAKTHOI'O MBIIUICHUS
oOyyaromuxcs, GOPMUPYIOTCS HABBIKA JCAYKTHBHBIX PACCYXJEHHM, paboOThl C
CUMBOJIbHBIMH (pOpMaMu, NpPECTAaBICHUS 3aKOHOMEPHOCTEW W 3aBUCUMOCTEW B BHJIE
PaBEHCTB U HEpaBeHCTB. AireOpa npeanaraeT 3 PeKTUBHbIE HHCTPYMEHTHI JJ1s1 peLIeHUs
MPAKTUYECKUX M EeCTECTBEHHO-HAyUHbIX 3a/ad, HAariIsAHO JEMOHCTPUPYET CBOM
BO3MOXHOCTH KakK s13bIKa HAyKH.

CopepxarenbHo-MeToAnYeckass  JuHUA  «DyHKUMM U rpadUKU»  TECHO
neperieTaeTcs ¢ APYrMMH JIMHUSAMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1aéT  TOCJIEOBAaTENbHOCTh  M3y4eHUs  Marepuana.  M3yueHue  CTENEHHOM,
NOKa3aTeabHOM, JorapupMUUECKOW M TPUTOHOMETPUUYECKUX (PYHKUUN, UX CBOWCTB U
rpaduKoB, UCTIOIB30BaHUE (DYHKIIMI JIJIs pelieHus 3a/1a4 U3 APYTUX yu4eOHBIX PEIMETOB
U peaIbHOM JKU3HHU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHeHH M HepaBeHCTB. [Ipu 3TOM OOJbIIOE BHUMaHHUE yaeNseTcs (pOpMUPOBAHUIO
YMEHHsS BbIpaXkaThb (OpMyllaMH 3aBUCUMOCTH MEXAY Pa3IMYHbBIMU BEJIIMYMHAMU,
UCCJIeIOBAaTh TMOJIy4eHHble (YHKIHMH, CTpOoUTh uX Trpaduxku. Marepuan d>Tou
collepKaTesIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHHMA W HABBIKOB, MO3BOJISIONINX
BBIp@XKaTh 3aBUCHUMOCTH MEXKIY BEIMUYMHAMH B Pa3IMYHON (QopMe: aHATUTHUUYECKOM,
rpaduueckoi u cnoBecHO. Ero u3yuenue cnocoOCTByeT pa3BUTHUIO aITOPUTMUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3ALMH, HCIIOJIb30BaHNIO aHATOTU .

CopepxarenpHass JuHusA «Havama MaTreMaTH4ecKoro aHaiu3a»  I03BOJISET
CYLIECTBEHHO pACIIMPUTh Kpyr KakK MaTeMaTHUYECKUX, TaK W IPUKIAJHBIX 3a7ad,
JTOCTYMHBIX 00y4YaroIUMCs, TaK KaK y HUX IMOSBISETCS BO3MOXHOCTh CTPOUTH Ipadpuku
CJIOKHBIX (QYHKIUH, ONPEeNATh UX HauOOJIbIINE U HAUMEHbIINE 3HAUYEHUS], BBIYUCIISATh
wiomaau Guryp u o0bEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOpEHHs mporieccoB. [laHHas
coJiep KaTesIbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHHUSI MAaTEMAaTUYECKHUX
MOJIeJIEN pealbHbIX CUTyalli, I03BOJISIET HAXOAUTh HAaWIy4lllee PEIICHHE B IPUKIIaAHbIX,
B TOM 4YHUCIE COLMAIBHO-D)KOHOMHYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOTO aHalh3a CIIOCOOCTBYET pAa3BUTHIO a0CTPaKTHOTO, (OpMaIbHO-
JIOTUYECKOTO0 M KPEaTHUBHOIO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE U UCKyccTBEe. O0yyaronyecs y3HaoT
O BBIJIAIOLINXCS Pe3yIbTaTaX, MOJYYEHHBIX B X0/I€ Pa3BUTHSI MAaTEMAaTUKH KaK HAyKH, U 00
UX aBTOpax.

CopeprxarenbHO-MeToANYECKasT JTUHUS «MHOXECTBA M JIOTHKa» BKIKOYAET B CEOs
AJIEMEHTBl TEOPUU MHOYKECTB M MATEMATHYECKOH JIOTMKHU. TeopeTHKO-MHOXKECTBEHHBIE
IIPEICTABIICHNS IPOHM3BIBAIOT BECh KYypC IIKOJBbHOM MAaT€MAaTHKUd W MPEeIararoT
Hanbosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONIMI BCE pa3[eibl MaTeMaTHKU U e
IIPWIOKEHU I, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHYECKHUE TUCLUMIUIMHBI U UX MPUIOKEHUS
B eauHoe 1enoe. [loaToMy BaXHO JAaThb BO3MOMKHOCTh OOydaroumieMycst MOHHUMATh
TEOPETUKO-MHOXECTBEHHBII S3bIK COBPEMEHHOW MAaTEMaTUKH U UCIOJIB30BaTh €ro s



BBIpaKEHUSI CBOMX MbICTIEH. J[pyruM Ba>KHBIM IPU3HAKOM MATEeMATUKH KaK HAYKH CJIETyeT
MPU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUM U CJIEIOBAHUE OMNPEICIEHHBIM
MpaBUjiaM TOCTPOCHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C D3JIEMEHTaAMU MaTEeMaTHYeCKOM
JIOTUKHU CIOCOOCTBYET PAa3BUTHUIO JJOTUUECKOTO MBIIUICHUSI 00yUYaronIuXcs, MO3BOJIAET UM
CTPOUTH CBOM PACCYXICHUS HAa OCHOBE JIOTMUECKUX TMpaBuyi, (POPMHUPYET HaABBIKU
KPUTUYECKOTO MBITIUICHUS.

B yue6HOM Kypce «AnreOpa M Hauajga MaTeMaTHYECKOr'0 aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MAaTHYECKOIO0 MOJCIMPOBAHUS, KOTOpPbIE TMPHU3BAHBI CIIOCOOCTBOBATH
(bopMUPOBaHUIO HABBIKOB IMTOCTPOCHUS MOJIEJICH peaIbHBIX CUTYAIIUM, UCCIEAOBAHUS ITHUX
MOJICJIE C TOMOIIBIO amnmapara aareopbl U1 MaTeMaTUYECKOr0 aHajIu3a, UHTEPIpETaIiuu
MOJIYYEHHBIX PE3yIbTaToB. Takue 3aaHus BIUIETEHBI B KQXKAbIA U3 Pa3/iesIOB IPOTrPaMMBI,
MOCKOJIBKY BECh MaTepuan Y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCS IS PEIICHHS
NpUKIAIHBIX 3ada4d. [lpu pemeHun peasbHBIX MPAKTHYECKUX 3ajlad OOydaroIluecs
pa3BUBAIOT HAOJIIOAATEILHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCITIOJIH30BaTh aHAJIOTHI0, 0000IaTh U KOHKPETHU3UPOBATh Mpodiemy. JesaTenpHOCTh 0
(bopMUPOBAHUIO HABBIKOB pEIICHUS TMPHUKIAJHBIX 3ajad OpraHu3yeTcs B IIpoliecce
U3YUYEHHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHUYEeCKOTO aHaTi3ay.

Ha uzyuenue yueonozo Kypca «Anzedpa u nauaia mamemamuiuecko20 aHAIU3q»
omeooumcsa 272 uaca: ¢ 10 knacce — 136 uacoe (4 uaca 6 neoenro), 6 11 xknacce — 136
uacoe (4 uaca 6 neoeni).

COIAEPKXAHUE OBYUEHUASA
10 KJIACC
Yucaa v BIYMCICHUSA

Pannonanbubie yncia. OOBIKHOBEHHBIE U IECITUUHBIE TIPOOU, TTPOLICHTHI,
OeckoHeuHble iepuoandeckue apoou. [Ipumenenre npobeit 1 MpoIeHTOB JIJIs PEIICHUs
MPUKJIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEATIbHOMN KU3HMU.

JlelicTBUTENBbHBIE YKCia. PalinoHanbHble M UPpPaLOHAIIBHBIE YUCIIA.
Apudmernyeckre onepainu ¢ 1eHCTBUTEILHBIMY YncIaMu. MoTylib 1eHCTBUTEILHOTO
quclia U ero cBocta. [IpubnmkEHHbIe BRIUMCICHUS, TIPABIIIa OKPYTIICHUS, TPUKUIKA U
OLICHKA pPe3yJIbTaTa BHIYUCICHUMU.

CreneHsb ¢ 11eabIM noka3areiieM. bunoMm Herotona. VMcrnonb3oBaHue noaxoasen
(dbopMBI 3anucu JeHCTBUTEIBHBIX YHCEIT JUIS PEIICHUs MPAKTUYECKUX 33724 U
MPEICTABIECHUS JaHHBIX.

Apudmerndyecknii KOpeHb HATYPATHHOUM CTETICHH U €T0 CBOWCTBA.

CreneHs ¢ pallMOHaIBHBIM MTOKa3aTeNEM U €€ CBOMCTBA, CTENEHb C IECTBUTEIbHBIM
MOKa3aTeNeM.

Jlorapudwm uncna. CoiictBa jorapudma. JlecaiTHdaHbIe U HATYpaTbHBIC JOTAPU(PMEI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOI'O apryMeHTa. ApKCHUHYC,
APKKOCUHYC M aPKTaHT€HC YMCIOBOI0 apryMEHTA.

YIJaBHeHHH H HEPABCHCTBA



ToxzaecTBa U TOXAECTBEHHbIE NMPEeOOpa3oBaHUs. YpaBHEHHUE, KOPEHb YpPaBHEHHS.
PaBHOCWIIBHBIE  ypaBHEHMsT W ypaBHEHMS-CIEACTBUA. HepaBeHCTBO, penieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl pEUICHUS LEIbIX U APOOHO-pAllMOHAIBHBIX YPaBHEHUU H
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM IIEPEMEHHOM. Jle1eHre MHOTO4YJIEHa Ha MHOTOYJIEH C
octatkoM. TeopeMa be3y. MHorounenst ¢ ueiasiMu koddppunuentamu. Teopema Buera.

[IpeoGpa3zoBaHusl YUCIOBBIX BBIPAXKEHUH, COAEPKALINUX CTETIEHH U KOPHHU.

HNppanmonaneHeie ypaBHeHHs. OCHOBHBIE METOJBI PELIEHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHHs. (OCHOBHBIE METOJbl PELICHUS IOKa3aTEIbHbBIX
YPaBHECHUM.

[IpeoGpa3zoBaHue BhIpAXKEHUM, COAEPKALTUX JTOTAPUPMBI.

Jlorapudgmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEIICHMS JIOrapu(pMUUecKux
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopmyIIbL. [Ipeo6pazoBanme
TPUTOHOMETPUYECKUX BBIPAKEHUI. PelieHne TpuroHoOMEeTpUIECKUX YPaBHEHU .

Pemienue cucrem NMHENHBIX YpaBHEHUM. MaTpuiia CUCTEMBI JIMHEMHBIX YPABHEHUM.
OnpenenuTens MaTpuLbl 2X2, ero TEOMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCICHUE €TI0
3HAYECHUS, IPUMEHEHUE OMPEAECIUTENS ISl PEUICHUS CUCTEMBbI JIMHEHHBIX yYpaBHEHHU.
Pemnrenrie npukiiagHbIX 3a/1a4 ¢ IOMOILBIO CUCTEMBI JINHEMHBIX ypaBHEHUH. VcciienoBanue
NOCTPOEHHOW MOJIENU C MTIOMOIIBIO MATPHUIL U OTIPEETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIEN PeaIbHOM CUTYallMH C IOMOLIBIO YPaBHEHU I
U HepaBeHCTB. [IpuMeHeHne ypaBHEHHM M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U TPaPUKH

dyHKIUs, ciocoObl 3a1anus GyHKIuU. B3anmuo o6paTHbie GpyHKImU. KoMmo3uust
bynkiuit. ['paduk pyHKimu. DnemeHTapHbie Mpeodpa3oBaHus rpadUuKoB QyHKITUH.

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWd Qyskmuu. Hymu dyskmmm.
[IpoMexxyTku 3HaKOMmOCTOSHCTBA. U&THhie W Heu€THble (yHkmu. [lepuomnyeckue
¢ynkiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITMH. MaKCHUMyMbl 1 MUHUMYMBI (DyHKITUU.
Haunbonbiiee 1 HauMeHbl1ee 3HaUeHNS QYHKIUU HAa TPOMEKYTKE.

JluneitHasi, KBagpaTU4Has © JOpOOHO-IMHEHHas (QYHKIUUA. DIEMEHTapHOE
UCCIIEIOBAaHNE U TIOCTPOEHUE UX TPaduKOB.

CremnenHas (GyHKIHS ¢ HATYPAIBHBIM U IIETBIM MoKa3aTesneM. E€ cBolicTBa u rpaduk.
CaoticTBa 1 TpaduK KOpHS N-0ii CTETIeHN KaK (YHKIIUYA OOPaTHON CTETICHU C HATYPaTbHBIM
ITOKA3aTEeJIEM.

[lokazatenpHass w Jjorapupmuueckas (QYHKIIMHM, WX CBOWCTBA U TpaduKH.
Ucnonw3oBanue rpadukoB GyHKIUN 111 peIICHUS] YpaBHEHUH.



Tpuronomerpuueckas OKpPY>KHOCTb, ONpPEAEIICHUE TPUTOHOMETPUUYECKUX (PYHKUUN
YHUCIJIOBOI'O apryMEHTAa.

OyYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX Ipoleccax U sgBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

IlocnemoBaTeIpbHOCTH,  CIOCOOBI  3aJaHus  HOCJedoBaTeJIbHOCTEH.  MeTton
MAaTeMaTU4YeCKOW HWHIAYKUMHA. MOHOTOHHBIE M OrpPaHUYECHHBIC IIOCJIEAOBATEIbHOCTH.
HcToprs BO3SHUKHOBEHHS MAaTEMAaTHYECKOr0 aHaJIn3a Kak aHain3a 0ECKOHEYHO MaJlbIX.

Apudmernyeckas M reomMeTpuyeckas mporpeccuu. beckoHeuHo YyObIBaroas
reomerpuueckass mnporpeccusa. Cymma OeckOHEYHO YObIBaroleld TreoMeTpruYecKon
nporpeccur. JIMHEWHBIM W J3KCHOHEHUMANBHBIM pocT. Yucio e. dopmyiia CIIOXKHBIX
IIPOLEHTOB. VCIIonb30BaHuE MPOTPECCUU IS PELICHUS PEaJbHbIX 3a1ad MPUKIAJHOIO
Xapaxkrepa.

HenpepoiBuble ¢yHKIMU U UX cBoicTBa. Touku pa3pbiBa. ACUMNTOTHI rpaduKoOB
¢ynkiui. CpolicTBa (QYHKIIMH HENpPEpHIBHBIX HA OTpe3ke. MeToa HMHTEepBajoB i
perieHusi HepaBeHCTB. lIpuMeHeHHe CBOMCTB HENMPEPHIBHBIX (YHKIMA AJIA pElIeHus
3a/1au.

[lepBass u BrOpas npousBojHble (yHKIUU. OrmnpeneneHue, Te€OMETPUUYECKUN U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOMN K TpaduKy (PyHKIHH.

[IpousBoansle sneMeHTapHbIX (yHKUMH. Ilpom3BoaHass CyMMbI, NpOU3BENCHMUS,
YaCTHOTO M KOMITO3ULIUU (YHKIIUIL.

MHoxecTBa U JIOTHKA

MHOk€ecTBO, Olepalld HaJ MHOKECTBAMHU M MX CBOWcTBa. Jlmarpammel Oiliepa—
Benna. IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOI'O alapara JJisi ONUCAaHUsS PEalbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIIEHUH 3314 U3 IPYTHX YUYEOHBIX IIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JOKa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucia v BBIYMCICHUS

Harypanenbie u nenbie yucina. [IpuMeHeHne NpU3HAKOB JAEIUMOCTH LEJIBIX YUCEIL,
HanOonbIMi o0muit nenurensd (mamee — HOJI) u HanMensIee obIee KpaTHoe (Hanee —
HOK), octatkoB o moayJto, anroputma EBKina i peiieHus 3a/1a4 B IEIbIX YHClax.

KomrmutekcHble umciia. AnreOpandeckas W TPUTOHOMETpHYEeCKas (OpMBI 3ammucu
KOMIUIGKCHOTO 4YHnciia. ApudMeTHdeckue orepanud ¢ KOMIDISKCHBIMH  YHCJIaMHU.
N300paxeHne KOMILJIEKCHBIX YMCENl Ha KOOpJAMHATHOW miiockoctu. @opmyna Myaspa.
KopHu n-oi creneHn U3 KOMIUIEKCHOTO 4Hucia. [[puMeHeHne KOMIUIEKCHBIX YMCEeN s
peleHus: PU3NIECKUX U TEOMETPUUYSCKUX 3a7ay.

YpaBHeHUs1 1 HEPABEHCTBA



Cuctema M COBOKYITHOCTh YPaBHEHHUW M HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHUI C TOMOLIBIO TPUTOHOMETPUUYECKON
OKPYKHOCTH. Pemienne TpuroHoMeTpuyecKux HEpaBEHCTB.

OcHOBHBIE METO/BI PEIICHHS TOKA3aTENbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYNHOCTEM palMOHAJIbHBIX,
MppaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUYECKUX YPAaBHEHUI.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMM.

IIpuMeHeHnE ypaBHEHN, CUCTEM U HEPABEHCTB K PEIIEHUIO MAaTEMATUYECKUX 3374
M 3371a4 U3 pa3IMYHbIX 00JIacTell HAyKU U peajJbHOM KU3HU, UHTEPIPETALUS MOTYYEeHHbIX
PE3YIABTATOB.

DYyHKIUHA U TPaPUKHU

I'padux xommnozunuu Gyukimii. 'eomerpuueckue o6pa3bl ypaBHEHHN U HEPABEHCTB
Ha KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

['paduueckne Meroabl penieHUs ypaBHEeHUM U HepaBeHCTB. ['paduueckue MeToabl
peuieHns 3aa4 ¢ napaMeTpamu.

Hcnonb3oBanue rpagukoB GyHKIUN I KCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPHU PEHICHUH 3a/ad U3 APYTHX YYEOHBIX MPEIMETOB M pealbHOU
KU3ZHU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne NPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH W
dKCTpeMyMbl. HaxoxneHue HaumOOJIBIIETO W HAWMEHBIIIETO 3HAYCHUH HETPEPBIBHOM
GbyHKIIMM Ha OTpE3Ke.

[IpuMeHeHne MPOU3BOIHON ISl HAXOKICHUSI HAUTYUIIEro PEMIEHUsI B IPUKIIATHBIX
3a/iauax, JJisl ONpeIesIeHrs CKOPOCTH U YCKOPEHHMsI TIpoliecca, 3aaHHOro (OpMyIIon Wil
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE  CBOMCTBO  mepBooOpasHbix.  [lepBooOpas3HbIe
aneMeHTapHbIX QyHkuil. [IpaBuna Hax0KaeHUS TEPBOOOPA3HBIX.

HNuterpan. I'eomeTpudeckuil CMBICI HHTErpana. BelunciieHue OInpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleitoauna.

[Ipumenenne wHTETpaNa JUIsl HAXOXKICHUS TUIOMAAeH MIOCKUX Guryp m o0BEMOB
r€OMETPUYECKUX TEII.

[Tpumepst  pemenndt  auddepeHManbHBIX  ypaBHEHH.  MaTtemaTudeckoe
MOJIETMPOBAHUE PEATbHBIX MPOIECCOB C MOMOUIBI0 TU(P(HEepEeHIINATBHBIX YPABHEHUM.



HJumupyeMble I’lp€0MBIMHbl€ pée3yibmantbl 0C60€HUA

npumepHoil padoueil npozpammul (no 200am oodyyenus).
OcBoenue yueObHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOrO aHAIN3a»
Ha YpOBHE cpe/iHero oOiiero o0pa3oBaHus JTOKHOOOECTIEYMBATh
JOCTUXKEHUE CIEAYIOLIUX MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:
10 kaace

Yuciia 1 BBIYUCTCHUSA:

CBOOOTHO ONEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE YHCIIO,
OecKkOoHeuHas epuoanyecKas 1poOb, MPOLIEHTHI, UPPALIMOHAIBHOE YHCIIO,
MHOECTBA PAllMOHAIILHBIX U JCHCTBUTEIbHBIX YUCEN, MOTYJIb
JICUCTBUTEJILHOI'O YHCJIA;

MPUMEHSATH IPOOU U IPOLICHTHI JJIsl PEIICHUs MPUKIIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

MPUMEHSATh MPUOJMKEHHBIC BHIYUCIICHUS, TIPABUIIA OKPYTJICHUS,
PUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHU;

CBOOOJTHO OMEPUPOBATH MOHATHEM: CTEIIEHB C IIEJIBIM MTOKa3aTeleM,
MCIOJIb30BaTh MOAXOAUTYI0 (OPMY 3aIMHUCH IEUCTBUTEIbHBIX YUCEN JIJIS
pelieHus MPaKTUHISCKUX 3a7a4 ¥ PEJICTaBICHUS JTaHHBIX;

CBOOOJIHO ONIEPUPOBAThH MOHATHEM: apU(PMETHUECCKUN KOPEHb
HATypaJbHOW CTETEHU;

CBOOOJTHO OMIEPUPOBATH MOHATHEM: CTENEHB C PAIIMOHATBHBIM
MoKa3aTeseMm;

CBOOOTHO OTMIEPUPOBATH MOHATUSAMU: JTOTapu(dM YUCIa, TECATUYHBIEC U
HaTypajabHbIE JTOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC,
KOTaHT€HC YUCJIOBOTO apryMEHTa;

OTIepUPOBATH MOHATUAMHU: APKCUHYC, aPKKOCUHYC M apKTaHTE€HC
YHCIIOBOTO apryMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUSMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPABHEHHS U YPABHEHUS -CIICACTBUS, PABHOCUJIbHBIE HEPABCHCTBA;

MIPUMEHSATH PA3JIMYHBIE METOAbI PEIICHUS PAITMOHATIBHBIX U JPOOHO -PaAllMOHATBHBIX
YpaBHECHUW, NPUMEHATH METOJ, UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATHUSMH: MHOTOWIEH OT OJHOW TEePEeMEHHOMH,
MHOTOYJIEH C IEIbIMH KOd(PHUIIMEHTaMU, KOPHH MHOTOWICHa, NMPUMCHSITH JICICHUE
MHOIOWI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nia pemenus
3ajad;

CBOOOJIHO ONEPUPOBATh MOHATHUSAMH: CHUCTEMa JIMHCHHBIX YpaBHCHHWH, MaTpHIIA,
ONPENICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJb30BaTh CBOMCTBA
onpeneuTens 2 X 2 JJig BBIYUCICHUS €ro 3HAYEHHS, MPUMEHSATh ONPEACIIUTENN IS
pEILICHUs] CHCTEMbl JIMHEHMHBIX YPAaBHEHHM, MOJEIUPOBATH pEAJIbHBIC CUTYAllUH C
MIOMOIIBK) CUCTEMBbl JIMHEWHBIX YPAaBHEHWW, HWCCIIEIOBaTh MOCTPOCHHBIE MOJEIHU C
MOMOIIbI0 MaTPHIL U ONIPEJICIIUTENCH, HHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT;



HCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHAMU JJi MPeoOpa30BaHUs BbIPAKCHHUI;

BBITMIOJTHATH MPEOOPa30BaHUs YHCIOBBIX BBIPAKECHUU, COJEPXKAIIMX CTETEHU C
palMoOHAIBHBIM TIOKa3aTeNeM;

WCIIONB30BaTh CBOMCTBa JorapumoB ans mpeoOpa3zoBaHHs JOrapuGMHUUECKUX
BBIPAKCHU U,

CBOOOJIHO OMNEpHpPOBaTh TMOHSATUSMHU: HUpPpAIMOHATBHBIE, TIOKa3aTelbHbIE W
JorapuMHUUYECKUE ypaBHEHUs, HAXOJUTh WX PEHICHHS C MOMOIIBIO PABHOCHIBHBIX
MIEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHEIA;

NPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIBl Al MpeoOpa3oBaHuUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOO/IHO OTMEPHUPOBATH MOHITHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, TPUMEHSATH
HeoOXoauMble (OPMYIBI ISl PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM;

MO/JICTHPOBATh pealbHbIC CUTYaIlMHd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJla4yM, WCCIENOBATh IMMOCTPOCHHBIE MOJEIH C
MCTIOIH30BAHKUEM aIllapara aareophl.

DyHKIUH U TPaPUKH:

CBOOOJIHO ONEPHPOBATH MOHATHSAMH: (QYHKIHS, CIIOCOOBI 3alaHusi (yHKIIHH,
B3aMMHO OOpaTHBIC (YHKIIMH, KOMIIO3UIUA (YyHKIMH, Tpaduk (QyHKIIMH, BBITIOJHSITH
aJIeMEeHTapHbIe Mpeodpa3oBaHus rpad@uKoB GYyHKIINMT;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMU: 00JIACTh OMNpEeNEIeHUST U MHOXKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJHO  OINEpPUPOBATH TMOHATHSAMHU: UYETHBIE ©  HEUETHbIE  (DYHKIMH,
nepuoguveckue (GYHKIUUA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMBbI U
MUHUMYMBI (DYHKIIHH, HAanOOJIbIIIee U HAUMEHbIIIee 3HaUeHUE (PYHKITUU Ha TPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: CTETICHHAS (PYHKIIMS C HATYPAIbHBIM U LIEITBIM
nokasaresyieM, rpapuk CTENeHHOW (YHKIMHU C HATypajdbHBIM U IIENIBIM IOKa3aTelieM,
rpaduK KOpHA N-0f cTemeHW Kak (YHKIUM OOpAaTHOM CTEMeHH C HaTypalbHBIM
MOKa3aTeNIeM;

ONEepUpPOBaTh MOHATHAMH: JIMHEWHas, KBaJpaTU4yHas U JIpOOHO-TUHEIHas
(YHKIMH, BBIMOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJIHO ONEpUpOBaTh MOHATUAMM: TOKa3aTelbHas W Jorapudmuueckas
(GyHKIMH, MX CBONCTBA U TpaduKHU, UCTIOIB30BaTh UX IPa(QUKH ISl pelICHUS] YpaBHEHUH;

CBOOOIHO  OMEpPUPOBaTH MOHATUSMHU: TPUTOHOMETPHUYECKas  OKPYKHOCTb,
orpeseseHIue TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCIOJIb30BaTh Ipa@uKu PYHKIMNA AJI UCCIETOBAHUS MPOLECCOB U 3aBUCUMOCTEN
IpU PElIeHUH 33Jad U3 APYTruX y4eOHBIX MPEIMETOB M PEaJbHOW XU3HU, BBIPAXKaTb
(GopmMynamMu 3aBUCUMOCTH MEXKy BEIMIMHAMU;

Hauyana maTeMaTH4ecKOro aHajau3a:

CBOOOIHO OMNEpPUpPOBaTh TOHATUSAMHU: apUPMETHUECKas U TeOMeTpHUYecKas
nporpeccusi, OSCKOHEYHO YOBIBaroImas TeoMETpUYecKas Mporpeccus, JTUHEHHBIA U



AKCIIOHEHIMANIBHBIM pOCT, (opMylia CIOXKHBIX MPOLEHTOB, UMETh NPEJICTABICHUE O
KOHCTaHTE;

MCII0JIB30BaTh IPOTPECCUH ISl PEILICHUS peabHbIX 3a/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJHO ONEPHUPOBATh MOHATHSAMU: IOCIEAOBATEIBHOCTh, CIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTENH, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATENIbHOCTH, IOHUMATh
OCHOBBI 3apPO’KJIECHUSI MAaTEMAaTUYECKOI0 aHallM3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OMNEpUpPOBATh TMOHATHUAMH: HENPEPHIBHbIE (PYHKIMU, TOYKU pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpUpoOBaTh MOHATHEM: (YHKLHMS, HENpepblBHAs Ha OTpe3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKITUHN ISl pEeIICHUs 3a/1a4;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMU: NEpBasi U BTOpas MPOU3BOJHbIE (DYHKIIMH,
KacarejabHas K rpa@uky QyHKIUU;

BBIYHCJISITH POU3BOIHBIC CYMMBI, TPOU3BEACHUS, YACTHOT'O U KOMIIO3UIIUU JABYX
GbyHKIMHI, 3HaTh MPOU3BOIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh T'E€OMETPUYECKUA W (PU3UYECKUM CMBICI TPOU3BOJHON ISt
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOXKECTBO, ONEpPAIlMU HaJ MHOKECTBAMU;

UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisi ONHUCAHUS pPeallbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 IPYTUX yUeOHBIX MIPEIMETOB;

CBOOOJHO OMEpUpOBaTH TMOHATUSIMU: OIpEIEICHHEe, TeopeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, OKA3aTeNbCTBO, PAaBHOCUJIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy oOydenuss B 11 KkJjacce o0OydYarOIIMICAd TONYYUT CICAYIOIIUE
IPEIMETHBIE PE3yJIbTAThI IO OTJAEIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BBIYUCJICHUSA:

CcBOOO/IHO ONEPHUPOBATh MOHATHSAMHU: HATYpPaJbHOE U IEJIO€ YUCIIO, MHOXECTBA
HaTypaJIbHBIX U LIEJIBIX YUCEN, HCII0JIb30BaTh MIPU3HAKHU AEIUMOCTH Lenbix yncen, HOJI
1 HOK HatypasibHBIX Yncen ISl pelIeHUs 3a/1a4d, IPUMEHITh alrOpuT™M EBKIINA;

CBOOOJIHO OMNEpUpPOBATh MOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO OMEpUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHCEJ, TPEACTABIATh KOMIUICKCHBIE 4YHCIa B alreOpandeckon u
TPUTOHOMETPUYECKON (OpMe, BBIMONHATH ApPUPMETHUYECCKUE OMEpalud C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!

CBOOOJIHO OIEpUPOBATHh MOHATUSMH: HppalUMOHAIBHBIE, IOKa3aTeJIbHbIE U
norapuMuYecKre HepaBEeHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIBHBIX
IIEPEXO0/I0B;

OCYILIECTBJISITh OTOOpP KOPHEHN NPH PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHS,



CBOOOJTHO  OMEpHUPOBATH TMOHATHEM TPUTOHOMETPUYECKOEC HEPABEHCTBO,
MPUMEHSATh  HEoOXomuMble  (GOpMYJIBI  JUIsl  pPENICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPHUPOBATh TMOHATHSIMH: CHCTEMa M COBOKYIMHOCTH YpaBHCHHH WU
HEPABEHCTB, PaBHOCWIBHBIC CHCTEMBl W CHCTEMBI-CJICJICTBUS, HAXOIWUTh PEIICHUS
CUCTEMBbI M COBOKYITHOCTEH paIlMOHAIBHBIX, HPPAIMOHATIBHBIX, ITOKAa3aTCIbHBIX M
norapuMHUYECKUX YPAaBHCHHUI U HEPABCHCTB;

peniaTh paoHaIbHbIC, HPPAIMOHABHBIE, TOKAa3aTEeIIbHBIC, TOTAPUPMUUIECKUAC U
TPUTOHOMETPUYCCKHUE YPAaBHEHUS U HEPABCHCTBA, COJICPIKAIINE MOYJIU U TTapaMEeTpPhl;

NPUMCHATh TpaQUUIECKUe METOMABI IS PEIICHHS YPAaBHCHHA M HEPABEHCTB, a
TaKXkKe 3a/1a4 C mapamMeTpamu;

MOJICITUPOBATh peabHbIC CUTYAITUU Ha S3bIKE aareOphl, COCTABIISITH BRIPAKCHUS,
YpaBHCHHS, HEPABCHCTBA M HMX CHCTEMBI II0 YCJIOBHIO 3aJlayd, MCCIICIOBATh
IOCTPOCHHBIC MOJICIM C HCIIOJB30BAaHHEM ammapara aiareOpbl, MHTEPIPETUPOBATH
TIOJTYYCHHBIN pPe3yJIbTar.

DyHKIUM U TPaPUKU:

CTpOUTh TpadHWKU KOMIO3UIMK (QYHKIMA C TOMOIIBI0 3JIEMEHTApPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3MIIMH JIBYX (DYHKITUI;

CTPOUTH F€OMETpUYECKHE 00pa3bl ypaBHEHHM M HEPABEHCTB HAa KOOPAMHATHOU
IUIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITUH;

OPUMEHATh (QYHKIUU U1 MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IPOIIECCOB.

Havaysia MmaTeMaTH4eCcKOro aHajamn3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl HCCIIeIOBaHUs (DYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOAUTh HaAWOOJbIIee M HAaUMEHBIIEe 3HaYeHUs (PYHKIMH HEMpPEephIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh TPOU3BOJHYIO [IJIi HAXOXKICHUS HAWIy4dlIero penieHus B
MPUKIAJIHBIX, B TOM YHUCJE COLMAIbHO-DPKOHOMHYECKHUX, 3a/Jauax, JJIs ONpeneleHus
CKOPOCTH ¥ YCKOPEHHUS MpoIiecca, 3aJaHHOTO (GOpMyIon Wi rpaduKkoM;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMU: TIEPBOOOpA3HAs, ONMPENEIEHHBIN WHTETpa,
HAaXOJUTh TEPBOOOPA3HBIC DSIEMEHTAPHBIX (YHKIHMA W BBIYUCIATH HHTETPAT IO
dbopmyne Hprorona-JleliOnuma;

HAXOAUTh TUIOMIA/IH TTIOCKUX GUTYP ¥ O0BEMBI TEJ C TIOMOIIBIO0 HHTETPAIA;

UMETh TIPEJICTABICHHE O MaTEeMaTUYeCKOM MOJCIUPOBAHUU Ha TPHUMEpE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemarh MPUKIAIHBIC 3aJa4d, B TOM YHCIE COIUAIBbHO-YKOHOMUYECKOTO U
du3rIecKoro xapakTepa, CpeACTBAMU MAaTEMAaTHISCKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE, 10 KJIACC

KoaunuyectBo 4yacos
Ne IIpakTHyec
o/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Beero KonTpoJsbHbie Ko
padorer padoThI
1 MHO0%€eCTBO AEUCTBUTENBHBIX YKcesl. MHOrowieHsl. Panmonaibubie 24 1
ypaBHEHHUS U HepaBeHCTBAa. CHCTEMBbI JINHEHHBIX YpaBHEHUI

2 Oynkuuu u rpaduku. CreneHHas QyHKIMS C LEIbIM OKa3aTelneM 12 1
3 Apudmernueckuit KopeHb N-oii cteneHu. ppanunoHanbHble ypaBHEHUS 15 1
4 [TokazarenpHas ¢pynkuus. [lokazarenpHble ypaBHEHUS 10 1
5 Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypaBHEHUS 18 1
6 TpuronomeTprdeckre BEIPAKCHUS U YPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie pynkmuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AIIS 3HAHUN 5 2

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
No | Tema ypoka KonmuectBo yacoB Hara DJIEKTPOHHBIE
n/m U3y4eHHUs |[HUPpPOBBIC

Bcero|Kontponensle |[Ipaktuueckue 00pa3zoBarebHbIE
paboThI paboThI pecypchl

1 | MHoecTBO, onepaiy Hajl MHOXECTBaMHU M UX CBOMCTBA 1
2 | duarpammel Diinepa-Benna 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
3 |[[IpuMeHEHHE TEOPETUKO-MHOKECTBECHHOTO armapara Juist 1
perieHus 3aaa4
4 Panmonaneubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC Ipo0H, ||1
MIPOIICHTHI, OECKOHEYHBIE MTEPUOUUECKHE TpOoOU
5 Panmonaneubie uncna. OOBIKHOBEHHBIC U IECATUYHBIE ApooH, ||1
MIPOIICHTHI, OECKOHEYHBIC TTEPHOIUUECKHIE TPOoOH
6 |[Ipumenenue apoOeii U MPOIICHTOB JIJIsl PEIICHUSI MPUKIIATHBIX [|1
3aau
7 |lIpumenenue apoOeii U MPOIICHTOB JIJIsl PEIICHUSI MPUKIIATHBIX [|1
3a/a4
8 ||HdeiictBurenbHble uncna. PannonanbHble U uppaunoHansabie |1
qucna
9 ||Apudmernyeckue onepamuu ¢ AeMCTBUTEILHBIMUA YHCIAMU 1
10 (Monaynb IeHCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA 1
11 ||[IpuGnuxEHHbIE BHIYUCICHUS, TPaBUIIa OKPYTIICHHUS, 1

MPpUKHUIKA U OLICHKA pE3yJIbTaTa BBIYHCIICHUI




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
12 ||OcHOBHBIE METOIBI PEHICHUS LETBIX U APOOHO-PAMOHANBHBIX ||1
YpaBHEHUI U HEPABEHCTB
13 ||OcHOBHBIE METOIBI PEHICHUS ETBIX U APOOHO-PAMOHANBHBIX ||1
YpaBHEHUHN U HEPABEHCTB
14 ||OcHOBHBIC METO/IBI PEIICHUS IETBIX U IPOOHO-pAIMOHATBHBIX ||1
YpaBHEHUHN U HEPABEHCTB
15 |MHorousieHbl OT OJTHOM nmepeMeHHOU. Jlenenne MHOToUIeHa Ha |1
MHOTO4IEH ¢ ocTaTkoM. Teopema beszy
16 |MuorouseHsl ¢ nenasiMu Kodpdunmentamu. Teopema Buera  ||1
17 |Pemenue cuctem JUHEHWHBIX YpaBHEHUIN 1
18 |Pemenue cuctem JUHEHWHBIX YpaBHEHUI 1
19 |Marpuia cucteMsl JIMHEHHBIX ypaBHeHU. Ompenenurenb 1
MaTpULbl 2X2, ero FreOMETPUUYECKHUI CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS
20 ||Onpenenurtens MATPUIlBl 2X2, ero reoMmeTpudeckuii cmpiciu |1

CBOI’ICTB&; BBIYHCIICHHUEC €T'0 3HAYCHUA




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
21 |[[IpumeHeHUEe OTPEACITUTEINS ISl PEIICHHUS CUCTEMBI JIMHEHHBIX || 1
YpaBHEHUU
22 |[PereHue MPUKIIATHBIX 33724 C TIOMOIIBIO CHCTEMBI TUHEHHBIX ||1
YpaBHEHUU
23 |[PerneHue MPHUKITATHBIX 33724 C TIOMOIIBIO CHCTEMBI THHEHHBIX ||1
ypaBHEHUU
24 |[KonTpoJabHasi padoTa Nel "PanuonajbHbie ypaBHenusi u |1 1
HepaBeHcTBA. CHCTEMBbI JIMHEHHBIX YPaBHeHH "
25 | Dyakums, cnocoOb! 3amanus GyHKIUU. B3aumMHo oOpaTHbIe 1
¢dbyakuun. Komnosunus GyHkmmii
26 |['paduk pynkmuu. InementapHbie npeodpazoBanus rpaduxos |1
byHKIIUN
27 ||Ob6nacTh onpeaeneHus © MHOKECTBO 3HaYeHHN (DyHKIUU. 1
Hynu dysakium. [IpoMexyTku 3HaK MOCTOSIHCTBA
28 |Yérnblie u HeuéTHbIe (pyHKUMU. [leproauueckue GyHKINU. 1

HpOMe)KyTKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
29 |Makcumymbl 1 MUHUMYMBI QyHKIMHA. Hanboubiiee u 1
HaMMEHbIIIee 3HaYeHNEe (PYHKIIMH Ha TPOMEKYTKE
30 |Jluneiinas, KBajpaTU4IHAS U IPOOHO-IMHEHHAS QYHKINN 1
31 |DmemeHTapHOE HCCIEIOBAHUE M TOCTPOEHHE TpaduKoB ATHX (|1
byHKINNA
32 |DmemeHTapHOE HCCIEIOBAHUE U TOCTPOEHHE TpaduKoB ATHX (|1
byHKINN
33 ||Crenens c nensiM nokasarenem. bunom Heiotona 1
34 ||Crenens c nensiM nmokasareiem. bunom Heiotona 1
35 |Crenennas QpyHKIMS C HATYpaJIbHBIM M IIEJIBIM MOKa3aTenem. |1
Eg cBoiicTBa 1 rpaduk
36 |KouTpoabHas pa6oTa Ne2 "Crenennas pynknus. Eé 1 1
cBoiicTBa M rpaguk"
37 ||Apudmernyeckuii KOpeHb HaTypaJIbHON CTEIIEHU U €T0 1

CBOMCTBA




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
38 |Apudmernueckuii KOpeHb HATYPAILHOW CTETICHHU U €T0 1
CBOMCTBA
39 |IIpeoOpa3zoBaHMsI YHCIOBBIX BBIPAKEHUH, COEPKAITIX 1
CTETIeHU W KOPHU
40 |IIpeoOpa3oBaHUS YHCIOBBIX BRIPAKEHUH, COIEPKAITIX 1
CTETIeH! W KOPHU
41 |IIpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUM, COACPIKAIITNX 1
CTETEeHU U KOPHU
42 ||UppanuonansHbie ypaBHeHUsA. OCHOBHBIC METOIBI pemieHus |1
HppalMOHANILHBIX YPaBHEHHM
43 |Uppaunonanbuble ypaBHeHus. OCHOBHBIE METOIbI pemieHust |1
UppalMOHANILHBIX YPaBHEHHM
44 | UppaunoHanbHble ypaBHeHUs. OCHOBHBIE METOIbI pemieHust |1
UppalMOHANILHBIX YPAaBHEHHM
45 ||PaBHOCWIJIbHBIE TIEPEXO0/Ibl B PELICHUH UPPaAlMOHATIBHBIX 1

YpaBHEHUI




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
46 ||PaBHOCWIJIbHBIC TIEPEXO/IbI B PEIICHUH UPPAIIMOHATIBHBIX 1
YpaBHEHUU
47 |PaBHOCMIIbHBIE IEPEXO/IbI B PEILICHUU UPPALIUOHATIBHBIX 1
YpaBHEHUU
48 ||PaBHOCWIIbHBIC TIEPEXO/IbI B PEIICHUH UPPAIIHOHAIIHLHBIX 1
ypaBHEHUU
49 |CroiictBa 1 rpaduK KOpHS N-0¥ CTETICHHU KakK (DYHKIIMH 1
00paTHOM CTENEeHHU ¢ HaTypalbHBIM MTOKa3aTeIeM
50 |CroiicTBa 1 rpaduk KOpHs N-0i CTENEeHU KaK (HYHKIIUH 1
00paTHOM CTENEHU ¢ HAaTypalIbHBIM MTOKa3aTeIeM
51 |[KonTpoJabHasi padoTa Ne3 "CBolicTBa u rpadpuk kopHs n- |1 1
oii crenenu. UppaunonajibHbie ypaBHeHus '
52 ||CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U €€ CBOMCTBa 1
53 ||CreneHs C panMoHaIbHBIM MTOKA3aTeNeM U e€ CBOMCTBA 1
54 | Cremnenb ¢ pallMOHAJIBHBIM ITOKa3aTeNIeM U €€ CBOMCTBA 1
55 |IlokazarenbHas QyHKIMS, €€ CBONCTBA U rpaduk 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
56 |Hcnonb3oBanue rpaduka QyHKIUH Ui pelieHus ypaBHeHu# |1
57 |[Ucnonb3oBanue rpaduka GyHKIUH 171 peuieHus ypaBHeHuid |1
58 |llokazarenbHbie ypaBHEeHUsI. OCHOBHBIEC METOIBI PEIICHUS 1
MTOKA3aTENbHBIX YPAaBHEHHUU
59 |[llokazarenbHbie ypaBHEHUsI. OCHOBHBIC METOIBI PEIICHUS 1
MTOKA3aTENbHBIX YPAaBHEHHUU
60 |Iloka3arenpHble ypaBHeHUs. OCHOBHBIC METO/IbI PEIICHUS 1
[I0Ka3aTeJbHbIX YPaBHEHUN
61 |[KonTpoabHasi padora Ned "TlokasareabHasi PyHKIIHA. 1 1
Ioka3zaTenbHble ypaBHeHus'
62 |Jlorapudm uncna. CorictBa morapudma 1
63 |[JIorapudm uncna. CBoiicTBa norapudma 1
64 |[Jlorapudm uncna. CBoiicTBa norapudma 1
65 |/ecsaTuunble U HaTypaJbHbIE JOrapuMbl 1
66 |/lecsaTuuHble U HATypaJbHbIE JOrapu(MbI 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
67 |IIpeoOpa3zoBaHue BEIpaXKEHUH, COAEPKAIUX JOTApU(DMBI 1
68 |IIpeoOpazoBaHue BBIpaXKEHUH, COMEPKAMUX JTOTapH(PMbI 1
69 |IIpeoOpazoBaHue BEIpaXKEHUH, COMEPKAMIUX JTOTapr(PMbI 1
70 |Jlorapupmudeckas GpyHKIHUS, €€ CBOCTBA U rpaduK 1
71 |Jlorapupmuueckas ¢pyHkuus, e€ cBoiicTBa U rpaduk 1
72 |Ucnonb3oBanue rpaduka GyHKIIUU Ul pelieHus ypaBHeHu |1
73 |Ucnonb3oBanue rpaduka GyHKIIUU Ul penieHus ypaBHeHu |1
74 | Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI perieHus |1
Jorapu(pMUUECKUX ypaBHEHHMA
75 | Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI perneHus |1
Jorapu(MUUECKUX ypaBHEHHMA
76 |[Jlorapudmuueckue ypaHeHus. OCHOBHbIE METO/IbI pemienus |1
Jorapu(MUUECKUX ypaBHEHHIMA
77 |PaBHOCHJIbHBIE TIEPEXO/Ibl B PELICHUH JOTaApUPMHUUECKUX 1

YpaBHEHUH




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
78 |PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUN JIOTAPU(PMUIECKUX 1
YpaBHEHUU
79 | KontpoabHasi pagora Ne5 "Jlorapudmuueckas pynkuus. |1 1
Jlorapudmunueckmne ypapHenus"
80 |Cunyc, KOCHHYC, TAaHT€HC W KOTAaHT€HC YMCIIOBOTO aprymenTa |1
81 |CuHyc, KOCHHYC, TAHT€HC W KOTAaHT€HC YMCIIOBOTO aprymenTa |1
82 ||ApkcuHycC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO aprymenTta |1
83 ||ApkcuHycC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO aprymenTta |1
84 | TpuroHoMerpudeckas OKpy>KHOCTb, OTIPEICTICHUE 1
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMeHTa
85 ||[Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHHE 1
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
86 ||OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
87 |OcHoBHbBIE TPUTOHOMETPHUECKUE (POPMYJIBI 1
88 | OcHOBHBIEC TPUTOHOMETPHUECKUE (POPMYJIBI 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
/i W3YYCHUS |[UPPOBBIC
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl

89 | OcHoOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI 1

90 |[ITpeoOpazoBaHME TPUTOHOMETPUUICCKUX BBIPAKECHUI 1

91 |[[TpeoOpazoBaHME TPUTOHOMETPUUICCKUX BBIPAKECHUI 1

92 |[[TpeoOpazoBaHMEe TPUTOHOMETPUYCCKUX BHIPAKECHUI 1

93 |[[IpeoOpazoBaHMEe TPUTOHOMETPUUICCKUX BBIPAKECHUI 1

94 | Pemenne TPUTOHOMETPUUIECKUX YPaBHEHUM 1

95 |Pemenne TPUTOHOMETPUUIECKUX YPaBHEHUM 1

96 |Pemenuie TPUTOHOMETPUUYECKUX YPaBHEHUM 1

97 |Pemenuie TPUTOHOMETPUUYECKUX YPaBHECHUM 1

98 |[Pemenue TpUrOHOMETPUUECKUX YPaBHEHUN 1

99 |[Pemienue TPUrOHOMETPUUYECKUX YPaBHEHUN 1

100 ||Perrenne TpUrOHOMETPUUECKUX YpaBHEHUN 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
101 |[KonTpoabsHas pa6ora Ne6 "Tpuronomerpnyeckue 1 1
BbIPa:KeHHs 1 TPUTOHOMETPUYECKUE YpaBHeHUs"
102 |ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHNs 1
MOCJIeI0BATENIbHOCTEN. MeTo 4 MaTeMaTHYeCKOM MHTYKIIHT
103 || MOHOTOHHBIE B OTPaHUYECHHBIE TIOCIIEOBATEILHOCTH. 1
Hcropus ananmza 6€CKOHEYHO MAJTbIX
104 || ApudmeTrnueckast Iporpeccust 1
105 |['eomeTpuueckas mporpeccust 1
106 ||beckoneyHO yOBIBaroOIIas TeOMETPUUYECKAs MPOTPECCHUs 1
107 ||Cymma OecKOHEUHO yOBIBAIOIICH IreOMETPHICCKON 1
MIPOrpeccuu
108 |JIuneiinblii ¥ SKCOHEHLIUATBHBIN pocT. Yucno e. Dopmyrna 1
CJIOHBIX MPOLIEHTOB
109 |JIunelinblii ¥ SKCOHEHLIUATBHBIN pocT. Yucno e. Dopmyra 1

CJIOJKHBIX TPOUCHTOB




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
110 |Ucnonp30BaHKe MPOTPECCUH VISl PELUICHHUS PEATBbHBIX 3a/1a4 1
MPUKIIQJHOTO XapaKTepa
111 |[KonTpoabHas padora Ne7 "Iloc/ie1oBaTeibHOCTH H 1 1
nporpeccun"
112 ||HenpepbIBHBIC (GYHKITUN U UX CBOMCTBA 1
113 | Touka pa3psiBa. ACHMOTOTHI TPAPUKOB (PYHKITHIA 1
114 ||CgoiicTBa (DyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 ||CgoiicTBa (hyHKIIMI HEPEPHIBHBIX HA OTPE3KE 1
116 ||MeToa WHTEpBAJIOB sl pELICHUS HEPABEHCTB 1
117 ||MeTtoa uHTEpBAJIOB sl pELICHUS HEPABEHCTB 1
118 |MeToa MHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1
119 |IIpumeHeHue CBOWMCTB HENMPEPHIBHBIX (PYHKIUH As pemeHus |1
3a/a4
120 |[IpumeHeHMe CBOMCTB HENPEePHIBHBIX (GYHKIUH 1t pemeHus |1

3agaq




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bcero||[Koutponsnbie  |[[IpakTrueckue 00pa3oBarebHbIE
paboThHI paboThHI pecypchl
121 |[IepBas u BTOpas MpoN3BOAHBIEC (HYHKIIUU 1
122 | Onpenenenne, TeOMETPHUYECKUI CMBICT TPON3BOTHOM 1
123 |Onpenenenne, GU3NIECKUN CMBICI TIPOU3BOJHOM 1
124 || YpaBHeHUe KacaTelbHOW K TpaduKy QyHKIINA 1
125 | YpaBHeHUe KacaTelbHOW K TpaduKy QyHKIIUA 1
126 | [IponsBoHBIE 2JIEMEHTAPHBIX (HYHKIIHMA 1
127 | [IpousBoIHBIE 2JIEMEHTAPHBIX (HYHKIIHMA 1
128 |[IpousBoHAas CyMMBI, TPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKLIUN
129 |[IpousBoHas CyMMBI, TPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKIUN
130 |IIpousBoaHasi cymMMbl, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKIUN
131 |[KonTpoasHnas padora Ne§ "IlpousBognas" 1 1




Ne | Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE
n/n u3yueHus |[uQpoBbIe
Bceero|Konrponensie  ||[Ipaktudeckue 00pa3oBareibHbIC
paboThHI paboThHI pecypchl
132 |IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 3HAHHIA: 1
"VYpaBHeHus"
133 ||IToBTOpeHME, 0000IICHNE, CHCTEMATH3AIHS 3HAHWIA: 1
"(DYHKIII/II/I"
134 |[MToroBasi KOHTpOJIbHasi padoTa Ne9 1 1
135 |[MToroBasi KoOHTpoOJIbHasi padoTa Nel( 1 1
136 |[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 |10 0
TEMATHYECKOE INVNTAHUPOBAHMUE, 11 KJIACC
KoanuecTBo yacos
Ne i/ HanmeHoBaHUe pa3gesioB M TeM MPOTrPaAMMBbI B Kontpoubnbie | IlpakTHueckue
cero padoThI padoThI
HccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOAHOM 22
IlepBooOpa3Has U UHTETpa 12
I'paduku TpuroHoMerpudeckux GyHkiuii. TpUroHoMeTpuyecKkue HepaBeHCTBA 14




WppanmonansHbie, MOKa3aTeNbHbIE U JOrapu(MHUUECKUEe HEPABEHCTBA 24
S) KommnekcHele uncna 10
6 HarypanbsHbie u 1iesnbie uyncia 10
7 CucTeMBbl parMoHaIbHBIX, HPPANMOHAIBHBIX TTOKA3aTEIbHBIX U 12 1
JorapupMUIECKUX YPaBHCHHMA
3ajauu ¢ mapamerpamu 16
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIIS 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
IMOYPOYHOE IIVIAHUPOBAHME, 11 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
n/m Tema ypoxa Kontposbnbie | IpakTudeckue Aara wppoBLIe
Bcero u3yueHusi = o0pa3oBaTeibHbIe
padoThI padoThI pecypes:
[Ipumenenre mpou3BOIHON K
1 HCCIeA0BaHUIO0 (PYHKIIMHN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K
2 UccleoBaHuI0 (QYHKINI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K
3 HCCIIeIOBaHUIO PYHKIIMHA Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
4 UCCIIeIOBAaHUIO (PYHKIIMHA Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI




IIpuMeHeHne npou3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(YHKIMK Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBHIBHON
(GYHKIMM Ha OTPE3Ke

11

Haxoxnenne HauOOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIIPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

12

Haxoxaenue HaubompIiero u
HaUMEHBIIIETO 3HAUEHUS HEeMPepbIBHOMN
(GyHKIMH Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJIEHUS HAUJIy4lIEro PeIIeHus B
MPUKJIAJHBIX 3a1a4ax




[IpuMeHeHne npou3BOIHON IS

14 HAaxO0’KJICHUs HAWJIY4YIIEro peuieHus B
MPUKIIATHBIX 3a/1a4ax
[IpuMeHeHne npou3BOIHON IS

15 OTIpE/IeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIIOH HITH
rpaduxkom
[TpumeneHne nporu3BOTHOM JIst

16 OTIPENIETICHUSI CKOPOCTH U YCKOPECHHUS
nporecca, 3a1aHHOT0 GopMYIIOH UITH
rpaduxkom

17 Kommnozumus hyHkimii

18 Kommnozunust pyHKIHi

19 Komnosunus yskmmii

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJIMHATHOU TJIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(YHKIIHHA C TTOMOIIIBIO TPOU3BOAHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIE NIEMEHTAPHBIX

24 ¢dbyukuuii. [IpaBua HaXOXKACHUS
epBOOOPa3HBIX
[TepBoOOpa3HbIE 2NTEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA

epBOOOPA3HBIX




Nurerpai. I eoMmeTpuyecKkuii CMbICI

26
UHTErpaia

27 Brruncnenue onpenenéHHoro MHTerpaia
o popmyne Hetorona-JleiiGHuia

28 Brruncnenue onpenenéHHoro MHTerpaia
o popmysne Herorona-JleiiOHuia

29 [Ipumenenue nHTETpana s
HAXOKJICHHS TUIOIAACH TUTIOCKUX (HUTYD
[Ipumenenne uHTErpasia s

30 HAXOXJICHHUS 00BEMOB T€OMETPHUYECKIX
TeN

31 [Ipumeps! permennii AU pepeHnanbHbIX
YpaBHEHUU

39 [Tpumepsr permenuit auddepeHInaTbHbIX
ypaBHEHUU
Marematuueckoe MOJEINPOBAHHE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO
muddepeHInanTbHBIX YpaBHCHUM

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMcTBA U IrpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX

CBOMCTBA U IrpauKu




39

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U IrpaduKu

40

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUYCCKOU OKPYKHOCTH

41

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOM OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY)KHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

44

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

45

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

46

Pemenne TPUTOHOMETPUUCCKUX
HCpPaBCHCTB

47

Pemenue TPUT'OHOMCETPUICCKUX
HCPABCHCTB

48

Kontponbras padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH.
TpuronomeTpuyeckue HepaBeHCTBA'

49

OcHoBHBIC MCTOAbI pCIICHUS
NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

50 MOKa3aTeIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
52 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIIECHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUEecKUX HEPAaBEHCTB
57 OcCHOBHBIE METO/IbI PEILICHUS
MppalMOHAIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHANIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHANIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'pacdmyeckue MeTobl peneHus
HppallMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeToab! peneHus
HppaLMOHANIBHBIX YPABHEHUN
63 I'padmyeckue MeToabI peneHus

IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ




64

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

65

I'padmyaeckue MeTOIBI pemeHUs
JorapuMUIECKUX YPaBHCHHMA

66

I'padmyeckue MeTOIBI peleHUs
Jorapu(MUIECKUX HEPABEHCTB

67

['paduueckue MeToabI pelIeHMs
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JorapupMUIecKux
YpaBHEHUU

69

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JOrapupMUIecKux
ypaBHEHU U

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KonTponsHas pabora:
"UppaunoHanbHble, MoKazaTeabHble U
norapudmudeckue HepaBeHCTBA"

73

KomnuiekcHele uncna. Anredpandeckas u
TpUTOHOMETpUYEcKas (POPMBI 3aMUCH
KOMIIJIEKCHOTO YHUCIIa




Kommuiekcheie uncna. Anredpandeckas u

74 TpPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMILJIEKCHOTO YHUCIIa

75 ApupmeTrueckue oneparum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 ApupmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 penieHust GU3NIECKUX U TEOMETPUIECKUX
3a/a4

82 KontponbHas padota: "KomruiekcHbie
yucna"

83 HatypanbHble u nensie yncna

84 HatypanbHble u nensie yncna

85 [IpumeHeHne NpU3HAKOB ACTUMOCTH
LEJBIX YUCell

86 [IpumeHeHne NPU3HAKOB AETUMOCTH
LETBIX YUCel

87 [IpumeHeHne MPU3HAKOB ACTUMOCTH

nenbix yncen: HOJ[ u HOK




88

[IpuMeHeHnne npu3HaKoB ACIUMOCTH
uensix yucesn: HOJl u HOK

89

[IpuMeHeHne pU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

91

[IpumeHeHre NpU3HAKOB JETUMOCTH
LIEeJIBIX YHCell: anroput™ EBknuaa st
pEILIeHMS 3a/1a4 B LENBIX YUCTAX

92

KonTtponbHas padota: "Teopus menbrx
yucen"

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHaIbHbBIX
ypaBHEHUH

97

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
YpaBHEHUH




98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
YpaBHEHUU

100

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUU

101

[IpuMeHeHne cuCTeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKW3HHU, HHTEPIIPETALUs MTOJTYYCHHBIX
pe3yJIbTaToOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, HTHTEPIIPETALUs MOTyYCHHBIX
pe3yNIbTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHBIX 00JaCTe HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToOB

104

Kontponsnas pabora: "Cucrembl
palMoOHANBbHBIX, UPPALUOHATBHBIX
MOKa3aTeJIbHBIX U Jorapu(PMUIECKUX
ypaBHeHuUi"




PanmonanbsHble ypaBHEHHUS C

105
napaMmeTpamu

106 PanmonanbHbie HEpaBEHCTBA C
napaMeTpamu

107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu

108 HppaumnonaibHble ypaBHEHMS,
HEpaBEHCTBa C MapaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

111 [Toka3aTenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢
rapameTpamu

114 TpuroHomeTpuueckre ypaBHEHUs €
rnapameTpamu

115 TpuroHomeTpuueckre HEPABEHCTBA C
rnapameTpamu

116 TpuroHomeTpuuecKre CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccnegoBaHue

117 MAaTeMaTHYECKUX MOJIENEH peabHbIX
CUTYallUi C IOMOILBIO YPABHEHUH C
rnapameTpamu

118 [TocTpoenue u nccnenroBaHue

MaTeMaTUYECKUX MoJeleit PCAIbHBIX




CUTYalli C IOMOILBIO CUCTEM
YPaBHEHUH C ITapameTpamu

[TocTpoenue u ucciaeaoBaHue
MaTEMaTHYCCKHUX MOI[GJIGI;'I PCAIbHBIX

119
CUTYaIIMH C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapameTpamu

120 KountponsHas pabora: "3amgauu c
napamerpamu”

121 [ToBTOpeHnue, o6o0IICHNE,
cucTeMaTru3anus 3HaHui: "YpaBHeHH"

122 [ToBTOpenue, o6obIICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHS"
[ToBTOpEeHnue, 06o0IICHNE,

123 cucTeMaTu3aIus 3HaHui: "Y paBHECHHSL.
CucrteMbl ypaBHEHHIT"

124 [ToBTOpEeHue, o600mIECHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

125 [ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

126 [ToBTOpEeHUE, 0600IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencTpa"
[ToBTOpEHUE, 0000IICHNE,

127 cucteMaruzanus 3HaHui: "[IpousBogHas
u e€ npuMeHeHue"
[ToBTOpEeHnue, 06061IeHNE,

128 cucteMarusanus 3HaHuii: "[IponsBoaHas

u e€ npumeHeHue"




[ToBTOpEenue, 060061ICHNE,

129 cucreMmarusanus 3Hauui: "IIponsBoanast 1
u e€ npumeHeHue"
[ToBTOpEnue, 060061ICHNE,

130 cucreMaTHn3anus 3HaHuit: "MHaTerpan u 1
ero npuMeHexue"

131 [ToBTOpeHnue, o6o0IICHNE, 1
cucreMaru3aius 3Hanuii: "OyHxun"

132 [ToBTOpenue, o6ooIICHKE, 1
cucreMarusanus 3HaHui: "OyHknun"

133 [ToBTOpenue, o6obIICHNE, 1
cucreMarusanus 3HaHui: "OyHknun"

134 Wrorosas koHTposbHas paboTa

135 Hrorosas koHTpoJbHAs paboTa 1 1

136 [ToBTOpEHwUE, o6o6meﬂ%e, 1
cucTeMaTH3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30BATEJLHOIO
MPOLIECCA

1.Mopakosuu A.I'. u ap. AnreOpa u Hadana MmaTemaTuueckoro ananusa. 10 -11
kjacchl. B 2 4. YueOHuUK U 3a1a4HuK 1715 ydaiuxcs o0uieo0pa3oBaTeabHbIX
yupexaeHui (mpo@uiibHbI ypoBeHb) - M.: MHemMo3uHa
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