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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOEe U aOCTPAKTHOE MBIIUICHHE 00Yy4alolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUs U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C NMOMOILIBI0 MHAYKIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus ydyeOHOro kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEH pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  [OJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESATENbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICJICHBI CIEIYIOLIUE COJIepKATEeIbHO-MEeTouYecKre muHuu: «Hucna
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U BhIUHCICHUS», «DYyHKIIMU U Tpadukm», «YpaBHCHH M HEpaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHEBIC
COZIePKATEIIbHO-METOIMUECKUE JIMHUU U3YYAOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHHss Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMM TeMaMHU W paszzicinamu. JlaHHBINA
y4eOHBIM KypC SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBEIMHSICT B cede
collepkKaHNe HECKOJIbKMX MAaTEMaTHYeCKHX JTUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMATHYECKUA aHaU3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBIAJEBAarOT BcE Oosee
MIHPOKUM MAaTEMaTHYECKUM aIllapaToM, y HUX TOCISAOBATEIbEHO (OPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUECKYI MOJENb peaabHOM
CUTYalllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC NTPU U3YYCHUH YYEOHOTO Kypca, JUIs
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
UHTCPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHHS «UuclIa W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBaHus 0co0O€¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKITIOYAIOIIUX B CeOsS WCIOIB30BAHUE PAa3TMYHBIX
dopMm 3amucu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, padOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypPaIbHBIX, IIEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud M OIepalyu: JeJICHHE HaIeJo,
ONIEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
W3BJICUCHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCET.
brnarogapsi mocnenoBaTelbHOMY pACIIMPEHUIO Kpyra HCIOJNb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NJIsl PEUICHUs Pa3InYHBIX 3a7a4
dbopmMupyeTcsi pecTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U €€ poiid B
MOCTPOCHUU MOJIeNIE PEalIbHOTO0 MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpETH3aIHs.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaIM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oOmIero oOpa30oBaHUs, IMOCKOJBKY B KaXIOM
paznene IlporpaMMbl TPEeTyCMOTPEHO peIieHne COOTBETCTBYIOIMX 3ajad. B
pe3ynbrate OOydYalImuecs OBIAECBAIOT PA3TUYHBIMA METOJAaMHU  PEIICHUs
pPaIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUECKUX U
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TPUTOHOMETPUYECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajaady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIMPOKO HCIOJB3YIOTCS IpU
uccinenoBaHul (PYHKIUNA C TMOMOIIBIO MPOU3BOJHOM, IPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUH.
JlanHasi coqiepaTesbHas JTUHUS BKIIOUaeT B ceOs Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  ¢dopmynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemiaraet d(PQGEeKTUBHBIE HMHCTPYMEHTBI JJI PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas JuHusg «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHnue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIMOJIb30BaHHE (DYHKIMI ISl perieHus 3afad U3 APYrux y4eOHbBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGombiioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3TUYHBIMUA BEJTMYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTtepuas 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHaln3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYE€CKUX, TaK U MPUKIAJHBIX 3a/ad4,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduku  CIOXKHBIX (YHKIWWA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAYEHWS, BBIYUCIATH IUIOMAAU (Guryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
YCKOpeHus1 TIpoueccoB. JlaHHasg coaepxarelbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTYyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PENIECHWE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH MAaTEMATHYECKOTO
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aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMabHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuarommuecs: y3HarT O
BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKu, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpejjararoT Hanbojee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINI BCE pPa3/eibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbICe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU W HCMOJIb30BaTh €ro JUIsl BHIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT TPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS H3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl |
MAaTE€MAaTHYECKOTO aHaln3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs ISl PellleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETHU3UPOBATH  IPoOJIEeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumenenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTEIBHBIMHU  4YHCIaMu. Moayib
JIEUCTBUTEIILHOTO YHUCJa U ero cBoicTBa. [IpubnmxkEHHbIC BBIYKCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsIIed GopMbl 3aMUcH AECHCTBUTEIBHBIX YHUCEI JIJIsI PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YIeHbl OT OJHOW IE€PEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPKAIMUX CTETICHN 1 KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DOCTPOCHHOM MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
ypaBHEHH W HepaBeHCTB. [IpuMeHeHue ypaBHEHHH M HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe GyHKUMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH IS pEIICHUS] YpaBHEHUH.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBATEIILHOCTEH. MeTox
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
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IIPOIrpeCCUH. JIMHENHBIN U SKCIIOHEHIUAIBHBIN poCT. Yucio e. Popmyiia CIOXKHBIX
IIpOLEHTOB. Hcnonp30BaHWe MPOrpeccUM Uil PELICHUs peajbHbIX —3a1ad
IIPUKJIAAHOTO XapaKkTepa.

HenpepbiBHble (QyHKIMM W HX CBOMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB Qynkiui. CBoicTBa (QYHKUMU HENpPEephIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoOMeTpUIEeCKUil u
(du3znyUecKuii cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy GyHKIHU.

[IpousBoanble  sneMmeHTapHbIX  QyHkuui.  IlpomsBomHas ~ cyMMBbl,
POU3BEICHHMS], YACTHOTO U KOMIO3UIIUU (DYHKIIHH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. JluarpaMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOMXECTBEHHOTO —ammapara s
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELIEHUM 3a1ad U3 JAPYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
guces, HauOoupmmi oOmui nenurens (nanee — HOJl) m HammMensblee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIbIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUYecKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yucinamu. M3o00pakeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS pelieHus] (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl PpELICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
MPpaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUYECKUX YPABHEHU.

YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad W3 pa3luyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, THTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAaPUKHU

I'padpux xommoszunmu Gyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C MapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIUI AJi9 HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoybllero WM HAUMEHBIIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NOPOW3BOAHON I HAXOXKJICHUS HAWIY4YlIEro pEHICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuit CMBICJI WHTETpaJA. Brruucnenune
onpenenéHHoro uHTerpaa mo ¢gopmyine Hetorona-JleiOnua.

[IpumeHeHne uHTErpaja s HAXOXKIACHHS IUIOWAAECH IUIOCKUX (QUuryp u
00BEMOB T€OMETPUIECKUX TETI.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThudeckoe
MOJIETIMPOBaHUE peajbHBIX MPOIECCOB C TMOMOLIbI0  auddepeHInanbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaIaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMU 00YUaIOIIEerocs: Kak akKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOTro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESTENbHOCTH, CBA3AHHBIM  C
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MaTeMaTuKOM M €€ MNPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaT€éMaTHUYeCKOMYy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa NPOTSIKEHUU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

c(OPMHPOBAHHOCTh  SKOJIOTUYECKOM  KYJIbTYpbl, TOHUMAaHHE BIUSHUS
COLIMATIEHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOU
Cpelibl, OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTMYEeCKUX MPo0ieM, OpueHTalus
Ha TNPUMEHEHHE MaTEeMaTUYeCKMX 3HAHUW i1 pelleHus 3aaad B o01acTu
OKpYXalolel cpefpl, MIAaHUPOBAHUE IMOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEJICTBUM JJI OKPYKAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U OOIIECTBEHHOM  MpPAaKTHUKW, TMOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOBEYECKON IeATebHOCTH, JTAloB €&
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS LUBWIM3ALMU, OBJIAJCHHUE SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YEeCKOW KyJNbTYpOM Kak CpeICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISATH IPOEKTHYIO M HCCIEIO0BATEIbCKYIO JESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHIUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHUH IO aHAJIOTUH;
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MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHSI U BHIBOJIbI;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBaTh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh  Haubojee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3zoBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT IMO3HAHUSA,
dopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro 00ObEKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSATEILHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NpOBENEHHOTO  HAONIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIlEcca, a TaKKe BbBIABUTATH
NPEINOJIOAKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHPOPMAIHMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATb HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE YUeOHbIE 1eiCTBUSA

OOmenne:

BOCIIPUHUMATH U (DOPMYJHUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMH U
LEeJSIMUA  OOIIIEHMs, SICHO, TOYHO, T'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TIHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJauu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
MpoOJeMbl, peIIaeMo 3aJayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha ITOUCK
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pELLIEHUsA, COINOCTABIATh CBOU CYXKICHUSA C CYXICHHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3jiMuuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIMpOBaThH pa3HOIJIACUS, CBOU BO3PAKECHHUS;

[IPEICTABIATh PE3yJbTaThl PELICHUS 3aJa4M, DKCIIEPUMEHTA, UCCIIEI0BaHNUs,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMaT BBICTYIJIEHHUA C Y4ETOM 3aj]ad
IIPE3EHTALUN U 0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMH  IO3HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICHCTBHH M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTNPOBEPKH, CAaMOKOHTPOJIS TMpoIecca W pe3ysibTaTa pPEIICHUs
MaTEMaTUYCCKOM 3a1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEITHCTB, aHHBIX,
HalICHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBUE PE3y/IbTaTa LEIN U YCIOBUSAM, OOBSICHSATH TPHUNHBI
JTOCTY)KCHUS WM HEAOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTIbHOM
paboThl TIpU pelICHHW YYeOHBIX 3ajJady, MNPUHUMATH IIeJIb COBMECTHOMU
JCSTENLHOCTH, TUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B T'PYMIOBHIX PopMax paboTsl (0OCYXIeHUsS, OOMEH MHEHHA,
«MO3TOBbIE€ IITYPMB» W WHBIE), BBHINOJHATH CBOIO YacTh paboOTBHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KauyeCcTBO CBOETo BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YY9aCTHUKaMH B3aMMO/ICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI
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K xoniy ob0yuenus B 10 kjacce oOydyarOIIMiiCs TOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3ybTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciaa 1 BBIYUCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH: pAlMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoandecKas JApoOb, TMPOILEHThI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCTA;

OPUMEHATh JpoOM W MPOLEHTHl JJis pEHICHUs NPUKIAAHBIX 3a1ad u3
pPAa3JIMYHBIX OTPACIIEH 3HAHUM U PEATbHOU )KU3HU;

MPUMEHSATH NMPUOTMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTJICHUS], IPUKUAKY U
OIIEHKY p€3yJbTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATh TOHATHUEM: CTENEHb C IeJbIM IOKa3aTeeM,
UCIIOJIB30BATh MOAXOAILYI0 (OPMY 3alUCU ACHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPaKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHITHEM: apuPMeTUUECKU KOpEeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAJILHBIM MTOKa3aTelIeM;

CBOOOJIHO OINEPUPOBATh IMOHATHAMU: JiorapudM YHcia, JECATHUYHBIE U
HaTypalbHbIEC TOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUA-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUSA
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWICH C TIeNbIMH KO3 (UIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSThH
J€JICHHE MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a]a4;

CBOOOJHO OMEpHUPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MAaTpHLa, ONPENEIUTENIb MATpUUbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA OMpEAEHUTENss 2 X 2 1yl BBIYMCICHUS €r0 3HA4YEHUs,
MPUMEHATh ONPEACIUTENIA JUISI PELNICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJIEJIMPOBATH PEAJIbHBIC CUTYAllUd C TTOMOIIBIO CUCTEMbI JINHEWHBIX YPABHEHUN,
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MCCIIEIOBATh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeTIuTeNei,
UHTEPIPETUPOBATH MOTYYCHHBIN PE3yIbTarT;

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl NpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATDH MIPEOOPa30BAHMS YHUCIOBBIX BEIPAKEHHUH, COACPKAIINX CTEIICHH C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOO/IHO OMEepUPOBATh MOHSATUSMHU: HPpPANMOHAIBHBIC, TOKa3aTeNbHBIC |
norapuMuUECKre ypaBHEHUS, HAXOJAUTh UX PEUICHHsI C TIOMOIIBIO PAaBHOCHIBLHBIX
NIePeX0I0B MU OCYIIECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIC TPUTOHOMETpUYECKHE QOpMYJIBI AJisi peoOpa3oBaHUsA
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NPUMEHATh  HEoOXoauMble  (QOpPMyYIBl  JUIS  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHBbIE CHTYallMM Ha S3BIKE aireOpbl, COCTaBISITH
BBIDQKCHUS, YPaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJadd, WCCIEIOBAThH
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATUSAMH: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIIUK, KOMIO3UIUA (YyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHS T AJIEMEHTApHbIE MPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN QYHKIUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuogudeckue QyHKIMH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI H
MUHUMYMbl (YHKIUM, HauOojdblllee M HaUMEHblIee 3HayeHHe QYHKIUH Ha
MIPOMEXKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LENbIM [OKa3aTesneM, rpa@uK CTENeHHOW (QYHKUMU C HATypajJbHBIM M II€JIBIM
nokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (YHKIUU OOpaTHOW CTENEeHH C
HATypaJIbHBIM IMOKA3aTEIIEeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEHHas, KBaJpaTH4Has U JIpOOHO-TMHEWHas
(GYHKIMH, BBIMOTHATH 3JIEMEHTAPHOE UCCIIeI0BaHIE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OMNEpUPOBATh MOHATHSAMHM: IOKa3aTeldbHas MU JorapupmMudeckas
(GyHKIMM, WX CBOWCTBA MU TpadUKH, HCIOIB30BATh UX TpapuKd IS pPELICHUS
YpPaBHEHU;

15



CBOOOJHO OMNEpUPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OIpeJieNIeHHe TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMEHTa;

UCIMONb30BaTh rpaduku (YHKIUNA [JIsI  KCCIENOBAHUS TMPOLIECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]ad U3 APYIHX YYeOHBIX MPEAMETOB U peabHOU
KU3HH, BRIpAXKATh (OPMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUNHAMU;

Hauayia MaTeMaTH4eCKOro aHajan3a:

CBOOOJHO OMNEpUpOBaTh MOHATUSIMH: apumeTHuecKass U TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaloIlas reOMEeTpUYECcKas Mporpeccusi, JMHEHHbIN U
AKCIIOHEHIIUATBHBIN POCT, (POpMya CIOKHBIX MPOLIEHTOB, UMETh NPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PEHIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHITUSIMU: MTOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHMSI
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEA0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaiu3a KaK aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: HEIPEPBIBHbIC (QYHKIUU, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaduka GyHKINM;

CBOOOJTHO OIEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATh TOHSATUSMU: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduky GyHKINY;

BBIUUCTSTH TIPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCITOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHOM IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHIATHSIMHU: MHOXECTBO, OIEpaluy  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT JJisi OMUCAHUS PeaIbHbBIX
MIPOLIECCOB U SIBJIICHUI, PH PELICHUH 33724 U3 IPYTUX YYEOHBIX TPEAMETOB;

CcBOOO/IHO OIEpUpPOBaTh TMOHATHUSAMHU: OIpEAeNieHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHIECKOTO O0BEKTA, I0KA3aTEIIbCTBO, PABHOCUIIBLHBIC
ypaBHEHUS U HEPABCHCTBRA.

K koniy oOyuenus B 11 kjacce 0O0ydyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTHIECKOTO aHATTN3ay:

Yucaa v BBIYUCIEHUS

16



CBOOOJHO ONEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOXECTBA HATyPAJIBHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH JEIUMOCTH
nensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IpUMEHATh
anroput™ EBkinna;

CBOOOJHO OMNEpPUpPOBaTH MOHSATUEM OCTaTKa MO MOAYJIO, 3alHMChIBATh
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHIATh apu(PMETUUECKHUE ONepalud C HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: HUPpPAIMOHAIbHBIE, IMOKa3aTelIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX pELIEHUS C  IOMOIIbIO
PAaBHOCHUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl Il PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PalMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VppallOHAIBHBIE, IIOKA3aTeJIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kale MOIYJIU U IMapameTphl;

NPUMEHSTH rpaduyecKre METOIbI ISl PEeUICHUsI YPaBHEHUN U HEPaBEHCTB, a
TAKKE 3a7a4 C IapamMeTpamus;

MOJICIMPOBAaTh pEajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIDA)XKCHUS, YPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIIPETUPOBATD ITOTY4YECHHBIN PE3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpaduKU KOMMIO3MIMKA (QYHKIUH C TOMOILIBIO 3JIEMEHTAPHOIO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh TE€OMETPUYECKHE O00pa3bl YypaBHEHUH U  HEPABEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;
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CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TPaQUKA TPUTOHOMETPUUYECKHUX
byHKIMI;

NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIHM3A:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJbllIee U HaUMEHbIlIee 3HaueHus1 (YHKUUHU HEPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO U1 HAXOXKJICHUS HAWIy4dllero pEeleHus B
OPUKIAOHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKMX, 3aJadax, i
OINIpENIENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJTHO  OMEpUpOBaTh MOHATUAMH: TEepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HaXOJIWUThb IEPBOOOpa3HbIE DJIEMEHTAPHBIX (YHKIMI U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HAXOAUTh TUIOMIA/I MJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAaHUM HA MpUMEpE
cocraBieHus quddHepeHINaTbHBIX YpaBHEHUI;

pelmars NPUKIAJHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero KO;TP OJLHBIE HpﬁaKanecmle o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecype
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
YpaBHEHUU
2 Oynkuuu u rpaduku. CrenenHas GyHKIUS C 12 1
1[eJIbIM NTOKa3aTeJIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
Jlorapudmudeckas GyHKITHS.
5 18 1
JlorapudmMudeckune ypaBHSHHsI
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pynkimu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 5 2
3HAHUU
OBUHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KVIACC

KosuuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero KonTponnasic | IlpaxTrieckHe o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
1 HCCJ‘IGI[OBaHEIe (GYHKIHI ¢ TOMOTIIBIO 99 1
MIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpaI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKITHI. 14 1
Tpuronomerprudeckre HepaBEHCTBA
4 WppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
sorapuMuvecKue HepaBeHCTBA
o) KommnekcHele yncna 10 1
6 HarypanbHbie u 11e1s1e uncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPGHHC, o0o011eHue, cucreMaTH3anus 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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Mopyasb aaredpsl

Ka.]IeH)IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

Ne IlinanoBas | PakTHYeCcKas
Tema ypoka
ypoka aaTa aara
IloBTOpenue marepuasa 7 -9kiacca (34)
1 IToBTOpenue marepuaia 7-9 KIaccos. 5.09
2 IToBTOpenue marepuaia 7-9 KIaccos. 6.09
3 [ToBTOpeHue marepuaia 7-9 KIaccos. 7.09
Yucaosbie pynkuun (10 4)
4 OmnpeneneHne YUCIOBOM (PYHKITUU U CIIOCOOBI €€ 3aJaHus 7.09
5 Omnpenenenre YUCIOBOM PYHKIIMH M CIIOCOOBI €€ 3a/IaHus 12.09
6 CaoiicTBa hyHKIMH 13.09
7 CpoiicTBa (hyHKIMH 14.09
8 CpoiicTBa (pyHKIMIH 14.09
9 Ilepuonyeckue GyHKINU 19.09
10 OO6patHast GyHKITHS 20.09
11 O6paTHas pyHKIHS 21.09
12 Pemenne 3amau 21.09
13 Konmponvnasa paooma no meme «Hucnoswvie pynkuyuuy 26.09
Tpuronomerpudeckne pyHkuuu (24 4)
14 UucnoBasi OKpY>KHOCTh 27.09
15 UncnoBasi OKpY>KHOCTh 3.10
16 UucnoBas OKPY)KHOCTh Ha KOOPAMHATHOM IJIOCKOCTH. 4.10
17 BxonHasi KOHTpoJIbHAs padoTa 28.09
18 BxomHasi KOHTpoJIbHAs1 pa6oTa 28.09
19 UwucnoBas OKpY>KHOCTh Ha KOOPAMHATHOM IJIOCKOCTH 5.10
20 Cunyc 1 KocuHyC. TaHT€HC U KOTaHTE€HC 5.10
21 Cunyc u kocuHyc. TaHT€HC U KOTaHT'€HC 10.10
22 Cunyc u kocuHyc. TaHTeHC U KOTaHT'€HC 11.10
23 Tpuronomerpudeckue GyHKIIUHA YUCIOBOTO apryMEHTa 12.10
24 Tpuronomerpudeckure GyHKIIUHA YUCIOBOTO apryMEHTa 12.10
25 Tpuronomerpudeckue GyHKIIUUA YTIOBOTO apryMeHTa 17.10
26 OyuKIME y = SiNX, Y = COSX , KX CBOICTBA U rpaduKu 18.10
27 OYHKINHU Y = SinX, Y = cosX, UX CBONCTBA U rpadpuxu 19.10
28 DYHKIMUY=SiNX, y=COSX,UX CBOWCTBA U rpaduKu 19.10
29 Konmponsnas paboma no meme «Tpuzonomempuueckue | 24.10
dynkyuu)
30 [Toctpoenue rpaduxa GyHkuuny= m f(x) 25.10
31 [Toctpoenue rpaduka QyHKIHH Y = M f(x) 26.10
32 [Toctpoenue rpaduka ¢pynkuuuy = f (kx). 26.10
33 [Toctpoenue rpaduka ¢pyrkuuu y= f (kx).
34 I'padix rapMOHHYECKOT0 KOJIeOaHHsI
35 Oynkumny= tg X, y= Ctg Xux cBoiicTBa 1 rpaduku 8.11
36 Oynkuny= tg X, y= Ctg Xux cBoiicTBa u rpaduku 8.11
37 OOpatHble TPUTOHOMETpUYECKHE (PYHKIIUU 9.11
38 OOpatHble TPUTOHOMETPUYECKHE (DYHKIINU. 10.11
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39 OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUU 15.11
Tpuronomerpuueckue ypasaenus (104)

40 [IpocTenmme TPUrOHOMETPUYECKUE YPABHEHUS U 15.11
HEPaBEHCTBA

a1 [IpocTenmme TpPUrOHOMETPUYECKUE YPAaBHEHUS U 16.11
HEPaBEHCTBA

42 [IpocTenmme TpPUrOHOMETPUYECKUE YPABHEHUS U 17.11
HEPaBEHCTBA

43 [Ipocreiinye TPUroHOMETPUUECKUE YPaBHEHUS U 22.11
HEPaBEHCTBA

44 MeTo1bl penieHns TPUrOHOMETPUYECKUX YPaBHEHUN U 22.11
HEPaBEHCTB

45 MeTo bl penieHns TPUrOHOMETPUYECKUX YPaBHEHUN U 23.11
HEPaBEHCTB

16 Mertoas! pemeHns: TPUrOHOMETPUYECKUX YPAaBHEHUHN U 24.11
HEPaBEHCTB

47 MeTo bl perieHns TPUrOHOMETPUYECKUX YPaBHEHUN U 29.11
HEPaBEHCTB.

48 Pemenue ypaBHeHUH. 29.11

49 Koumponvnas paboma no meme « Tpuzonomempuuecxkue | 30.11
YpasHeHus»
IIpeoOpa3oBaHre TPUTOHOMETPUYECKHUX BbIPAKEHU I
(219)

50 CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apr'yMEHTOB 112

51 CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH apTyMEHTOB 6.12

52 CHHYC M KOCUHYC CYMMBI M Pa3HOCTH apryMEHTOB 6.12

53 TaHreHc CyMMBI U Pa3HOCTH apTyMEHTOB 7.12

54 TaHreHC CyMMBI U Pa3HOCTH apTyMEHTOB 8.12

55-56 KonTpoabHas padora 3a 1 moayroaue (24) 13.12

57 DopMyITbl IPUBEIICHUS 14.12

58 DopMyITbl IPUBEICHUS 15.12

59 ®dopmyitbl ABOHHOTO aprymeHTa. @opMyITbl TOHWKESHHS 20.12
CTEIIEHH.

60 ®dopmyibl JBOHHOTO aprymeHTa. @opMysibl TOHKEHHS 20.12
CTEIICHH.

61 ®opmysbl JBOITHOTO apryMenTa. @opMysbl MOHKEHUS 21.12
CTENEeHU

62 [IpeoOpa3oBanre cyMMbl TPUTOHOMETpUYEeCKUX (pyHKUUN B | 22.12
IIPOU3BEJICHHE

63 [IpeoOpa3oBanre cyMMbI TPUTOHOMETpUYECKUX QYyHKIUN B | 27.12
IIPOU3BEJICHHE

64 IIpeobpazoBanue CyMMbl TpUroHOMeTpUUecKuX GyHkmii B | 27.12
IIPOU3BEJICHHE

65 IIpeobpazoBaHue NpoU3BeICHHUSI TPUTOHOMETPHUECKUX 28.12
(GyHKIUH B CyMMY

66 IIpeobpazoBaHue NpoU3BeICHUSI TPUTOHOMETPHUECKUX 29.12
(GyHKIUH B CyMMY

67 [IpeoOpazoBanue BbIpakeHHs Buaa pemenus ASinx +Bcosx | 10.01

K BUyCsin(x+t)
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68 MeTo1bl penieHns TPUrOHOMETPUYECKUX YPABHEHUH. 10.01
69 MeTo1bl pelieHns TPUrOHOMETPUYECKUX YPABHEHHUH. 11.01
70 MerTo bl perieHns TPUrOHOMETPUUECKUX YPaBHEHUM 12.01
71 Pemenue ypaBHeHUI. 17.01

72 Koumponvnaa paboma no meme «I{peoépaweauue 17.01

MPU2OHOMEMPUYECKUX BbIPANCEHUIL)
IIpousBoanasn (294)

73 YucnoBbie MOCiIe10BaTEILHOCTH 18.01

74 YucnoBbie MOCIE10BATEILHOCTH 19.01

75 I[Ipenen YKCI0BOM MOCIEN0BATENBHOCTH 24.01

76 [Ipenen yncnoBoi Nocae10BaTENILHOCTH 24.01

77 [Ipenen pynkunun 25.01

78 [penen dynkuum 26.01

79 Onpezenenye Npou3BOIHOM 31.01

80 OnpeseneHne MPou3BOIHON 31.01

81 Boluncnienye npou3BoaHBIX 1.02

82 Brruncnenue npou3BoaHbBIX 2.02

83 Brranciienue mpon3BoHBIX 7.02

84 HuddepenurpoBanue CiI0xKHONU (QYHKIUH. 7.02

JnddepenunpoBanne 06paTHONU QyHKITMN
85 JudbdepenuiupoBanne CI0KHON QYHKITUH. 8.02
JludbdepennmpoBanne oopaTHol HYyHKITUN

86 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH 9.02

87 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 14.02

88 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH 14.02

89 Konumponvnas paboma no meme 15.02

«lIpouzeoonasn. Boiuucnenue npouze00noiiy
90 VpaBHEeHHE KacaTeabHOM K rpaduKy QyHKIHU 16.02
91 [IpuMeHeHre mMpon3BOIHOM /IJIs UCCAeAOBaHMS (YHKIIUNA 21.02
92 [IpuMeHeHre mpon3BOIHOM /IJIs1 UCCAeAOBaHUS (YHKIIUNA 21.02
93 [IpuMeHeHre mpon3BOIHOM /IJIs UCCaeAOBaHUS (YHKIIUHA 22.02
94 [Tocrpoenue rpaduKoB GyHKIMHA 28.02
95 [Toctpoenue rpaduKoB GyHKIMHI 28.02
96 [IpumeHeHue HpOI/IBBOI[}-IOfI UL OThICKaHUA HauOompux - | 7.03
HAMMCHBIINX 3HAYCHHN BEJIMYUH

97 [IpumeHeHue HpOI/I3BOI[I;IOI71 UL OThICKaHusd HauOompmux u | 7.03
HAMMCHBINNX 3HAYCHUU BEIUYHMH

98 [Ipumenenue np0H3BOI[}vIOI71 Ut oThIcKaHus HanOonpmux 1 | 9.03
HAaUMEHBIINX 3HAYCHUHN BEIUYUH

99 [Ipumenenue np0H3BOI[}vIOI71 Ut oThICKaHus HanOonpmux 1 | 14.03
HAaUMEHBIINX 3HAYCHUHN BEIUYUH

100 [Ipumenenue npOI/BBozuv{oﬁ JUI oThIcKaHus HauOonpmux 1 | 14.03
HAaUMEHBIINX 3HAYCHUHN BEIUYUH

101 Konmponvnasa paboma no meme «llpumenenue 15.03

npPOU3800HOI»
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Iloxka3zatenbHas pyHkuus (7 4)

102 [Toxa3zatenpHast pyHKuMsA, €€ cBOICTBA U rpaduk 16.03

103 HCHOHBBO?&HHG rpaduka GyHKIUH IS peIIeHUs 21.03
ypaBHEHUH

104 I/Icnonbso?aﬂne rpaduKa QYHKIUH U PEIICHHS 21.03
ypaBHEHUI

105 [loka3arenbpHble YpaBHEHUA. OcnoBHbIe MeToibI petenns | 22.03
MOKa3aTeNbHBIX YPaBHECHUI

106 [lokazarenpHble YPaBHEHH. OcnoBHbIe MeToibI petennst | 23.03
MOKa3aTeIbHBIX YPaBHEHUN

107 [Toxa3zaTtenpHble ypaBHeHUs. OcHOBHBIE MeTObI pemeHust | 16.03
ITOKA3aTEIbHBIX YPAaBHEHHU

108 Kontponbnas padota: "[lokazarensHas GyHKIHS. 17.03
[Toka3zarenbHble ypaBHEHUS"

Jlorapugm uucaa(124)

109 Jlorapudm uucna. CoiicTa norapugpma 22.03

110 Jlorapugm uucna. Colicta jorapugma 23.03

111 Jlorapudm uucna. CoiicTBa orapupma 23.03

112 JlecsiTuuHbIe ¥ HATYpaJIbHbIE JOTapU(PMbI 4.04

113 JlecsiTuuHble ¥ HATYpaJbHBIE JOTapUPMbI 4.04

114 [IpeoOpa3oBaHue BbIpaKEHUH, CoAepKaIIUX JJOTapu(pMbl 5.04

115 [IpeoOpazoBaHue BhIpAKEHUN, CONEPIKAIINX JOTAPHPMBbI 6.04

116 ITpeoOpazoBaHue BRIpAKEHUHN, COIEPIKAIINX JOTApHPMBbI 11.04

117 Jlorapudmuueckas GhyHKIMsA, €€ CBOKWCTBA U TpaduK 11.04

118 Jlorapudmuueckas GpyHKIHs, € CBOHCTBA U rpaduk 12.04

119 I/Icnonb3013aHHe rpaduka QyHKIUHT I PEIICHUS 13.04
ypaBHEHUH

120 I/Icnonwo?aHHe rpaduka GyHKIUH 17151 PEIICHHS 18.04
ypaBHEHUH

191 Jlorapudmudaeckue ypaBHeHusl. OCHOBHBIE METOIbI 18.04
perieHus JorapupMHUUECKUX YPaBHEHUH

199 Jlorapudmudeckue ypaBHeHusl. OCHOBHBIE METOIbI 19.04
pereHus JJorapuhMUIECKUX YPaBHEHUH

123 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI 20.04
perieHus JorapuhMHUUECKUX YpaBHEHUH

124 PaBHoanII:HLIe MEePEXO0Ibl B PEIICHUH JIOTapU(PMUIECKUX 25.04
ypaBHCHUI

195 PaBHoanII:HLIe MEePEXO0/Ibl B PEIICHUH JIOTapU(PMUIECKUX 25.04
ypaBHCHUI

126 Konrpoabnas padora: "Jlorapudmuyeckas pynkuus. | 26.04
Jlorapudgmuyeckne ypapuenus"

127 IloBTOpEHNE 27.04

128 IloBTOpEHNE 2.05

129 IloBTOpEHNE 2.05

130 [ToBTOpEHME 3.05

131 [ToBTOpEHME 4.05

132 [ToBTOpEHME 10.05
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133 [ToBTOpEeHue 11.05
134 [ToBTOpEHUE 16.05
135-136 | KourpoJabHas padora 3a roa (24) 22.04
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