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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpOrpamMMe CpeaHero oliiero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpYET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYalolMXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIli Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUA U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKIMSIMH ajreOpbl M MaTeMaTUYeCKOTO aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C MOMOIIBI0 MHAYKLIHHU U pacCcyk’aaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOy4YaroIIMecs IMOMy4YaloT HOBBIA OMBIT PEIICHUS TPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaLH,
UHTEpOpEeTalMd  MOJYYECHHBIX  PEIIeHUH, 3HAKOMATCS C  IpUMeEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Yy4eOHbI MaTepual, CHOCOOCTBYIOIINI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOJOKUTENbHONM  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTH 33 IOJYyYECHHBIH
pe3yJbTar.

B ocnoBe Mmetonuku oOydeHusi anreOpe M HadallaM MaTeMaTH4YeCKOro
aHaJu3a JISKUT JEATeIIbHOCTHBIA MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEYIOLIUE COJIepkKATEeIbHO-MEeToquYecKue nuHuu: «Hucna
U BbluuCieHus», «OyHkuuu u rpadukuy, «YpaBHEHUs: U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxkecTBa U Joruka». Bce oOCHOBHbIE



COZlepKaTeIbHO-METOIMICCKUE JIMHUW W3YYalOTCS Ha TMPOTSHKCHWH JBYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTENIEHHO HACHIIAsCh HOBBIMH TEMaMH W pasnenamu. JlaHHBINA
y4eOHBIM Kypc SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBCAMHSICT B cebe
collepKaHNEe HECKOJIbKMX MAaTEeMaTHYeCKHX TUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMATHYECKUA aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u npyrue. Ilo mepe Toro kak oOydaromuecss OBJaAeBalOT BcE Oosee
IIMPOKAM MaTEMaTUYECKUM alllapaToM, Y HEX TOCIEI0BATEIBHO (POPMUPYETCS H
COBEPIIIEHCTBYETCS YMEHHE CTPOWTh MATEMATHUECKYI) MOJENb peaabHOM
CUTYaIllH, MPUMEHSATH 3HAHUS, MOJYYCHHBIC MTPU U3YYCHUH YYEOHOTO Kypca, JUIs
PEIICHUS CaMOCTOSITEIBHO CHOPMYIUPOBAHHOW MaTEMaTHICCKOHN 3a7a4m, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepikaTeIbHO-METOANYECKas JMHUS «YuCiia M BBIYKMCICHUS» 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB HMCIIOJB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopasoBanusi. Ha ypoBHe cpemHero oomero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIINX B CeOS MCIOIB30BAHUE Pa3TMUHBIX
dopMm 3amucu 4Ymcla, YMEHHE JelaTh NPUKUAKY, BBITOIHATH MPUOIKEHHBIC
BBIUUCIICHUS, OIEHUBATH YUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEIBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEeIU(UICCKUE 3aJayd ¥ OIEpalHd: JeJICHUe Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAINU, a TaAKKE
U3BIICYCHUE KOPHS HATypaJIbHOM CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHCEN.
brnaronmapsi mocnenoBaTeIbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YEeMbBIX YHCEN |
3HAKOMCTBY C BO3MOKHOCTSIMA WX MPUMEHEHUS NJIsl PEUICHUsS Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/ICTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MIOCTPOCHUHU MOJIETICH PEallbHOTO MHpa, HMIMPOKO HCIOJB3YIOTCS 0000IIeHUE U
KOHKPETHU3AIIHSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0y4eHUsT Ha YpPOBHE CpEIHEro oOmero o0pa30BaHUs, MOCKOJIBKY B KaXJIOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelieHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynbprate OOydYaroIIuecss OBIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
comepamux mapaMerpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCIe0BaHNH (DYHKIIMA C TIOMOIILI0 TTPOW3BOIHOM, TP PEIICHUH MPUKIIATHBIX



3a/1a4 M 3aJlady Ha HaXOXJACHUE HauOOJIbIINX U HAUMEHBIIUX 3HAaYCHUU (PYHKIUU.
JlaHHasi coqiepkaTeiabHas JTUHUS BKJIIOUaeT B ceOsl Takke popMHUpOBaHHE YMEHHI
BBIMIOJIHATH,  pacy€Tel 1o  dopmylaMm, mpeoOpa3oBaHus  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga TPOUCXOAUT  JajlbHEHIIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUST OoOydJaromuxcs, (GOPMUPYIOTCS HABBIKK JCTYKTHUBHBIX
paccyxaeHudi, paboTel C  CHMBOJBHBIMH  (opMamu,  TIpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet d(PQGEeKTUBHBIE MHCTPYMEHTBI Ui PEIICHUs] TPAKTUUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxatenbHo-MeTonuueckass JuHusA «DyHKIMM W rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCJIEI0BATEIHbHOCTh U3YUeHHs] MaTepuaia. M3ydueHue cTeneHHoi,
MOKa3aTeIbHOM, Jorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA Ul pelIeHHs 3aJad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaK U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)KaTh (OpPMyJaMu 3aBUCHUMOCTU MEXKIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEOBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IIO3BOJIIIOUIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATMTHYECKOU, Tpaduyeckoi u cioBecHoU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIeHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTUYECKHX, TaK U MPHUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHUsS, BBIYUCIATH IUIOMANU (Guryp m oOBEMBI TEJ, HAXOAWTH CKOPOCTH H
yCKOpeHusi TmpolieccoB. JlaHHasi cojepkaTenbHasi JIUHUS OTKPHIBAET HOBBIE
BO3MOKHOCTU IIOCTPOCHHUS MAaTEMaTHYECKUX MOJIeJIed pealbHbIX CUTYallUH,
MO3BOJISIET HAXOJWTh HAWJIy4lllee PEIIeHWE B MPUKIAIHBIX, B TOM YHCIE
COI[MATbHO-KOHOMUYECKHX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHUUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE M HCKyccTBe. OOyuaromuecsi y3HarT O



BBIJJAIOIIUXCSL pE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ pPAa3BUTUS MATEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeTHKo-
MHO>KE€CTBEHHBIE TTPEJCTABIICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpejjaratoT Hanbojee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIONIUA BCE pa3ieiibl
MaTeMaTUKU M €€ TMPWIOKECHUN, OHU CBA3BIBAIOT pa3HbIE MAaTEMaTUYECKHUE
OUCHMUIUIMHBL W HMX MPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxHO nAaTh
BO3MOXKHOCTh OOy4YaromeMycss TOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMaTUKW W UCIOJb30BATh €0 ISl BBIPAXKEHUSI CBOUX MBICIEH.
Jlpyrum BaXHbIM TPU3HAKOM MATEMaTUKW KaK HayKd CIIeAyeT MNpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
IpaBWwaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS
00ydJaromuxcs, MO3BOJISET UM CTPOUTH CBOU PACCYKJIECHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTH4YE€CKOI0 MOJEIHPOBAHMS, KOTOpPbIE MPU3BaHbI
CIIocOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHSI MOJENEH peanbHbIX
CUTYyalluid, HWCCIEAOBAHMS HSTHUX MoOJeNied C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3feioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTIOJB3YETCsA IS PelleHUs MPUKIATHBIX 3amad. [lpu
pEIIeHUH  pEabHbIX  MPAaKTHYECKUX  3aJady  oOydJaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  MPOOJIEMYy.
JlesiTenbHOCTh TO (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce M3YUYEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3yuenume yueOHOro Kypca «Anredpa W Hadaga MaTEMaTHYECKOTO
aHanu3za» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEUCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoiicTBa. [IpubnamxkEHHbIE BHIUYKCICHUS, TTpaBUiia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmier GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTENILHBIM MOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHs U ypaBHEHUs-cienctBus. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPeMEHHOW. JleneHne MHOrouwieHa Ha
MHOT'OYJICH Cc OCTATKOM. Teopemabesy. MHoro4ieHbl Cc
nenpiMukod purmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI penieHus
Jaorapu(pMUYecKuX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucreM JIMHEHHBIX YypaBHEHHMU. Marpuiia CUCTEMBl JIMHEHHBIX
ypaBHeHUW. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKUH CMBICH U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHE OIPENCIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHrne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NIOMOIIBIO MATPUILL U ONIPEAECTUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIUA, crnocodbl 3agaHus QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTosiHCTBA. YETHbIe 1 HeuéTHBIe QyHKIMU. [leproanyeckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHs (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOEHUE X IPAPHUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEJNBIM TOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUHN 11 pEIICHUST YPaBHEHUM.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B peEajbHBIX IMpollecCax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTenpbHOCTH, CHOCOOBI 3aJaHMs IIOCICIOBATEIbLHOCTEH. MeTox
MaTeMaTH4eCKON WHYKIHH. MoHoTOHHBIE u OTpaHUYEHHbIE
MOCJIEA0BATEILHOCTU. VICTOpHUS BO3HMKHOBEHHS MAaTE€MaTUYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomerpuueckas nporpeccud. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoUEHTOB. lcnonp30BaHWe MNpPOrpeccHu i PEHIEHHs pealibHbIX —3aj]a4
IIPUKJIATHOTO XapaKkTepa.



HenpepriBubie (yHKIMM W uX cBoWcTBa. TOUkKM pa3phiBa. ACHMMOTOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(bu3nUecKuil CMBICT NPOU3BOIHOM. YpaBHEHHE KacaTelNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmmi oOmui nenurens (ganee — HOJl) m HammeHslnee ooOiee
kpatHoe (nanee — HOK), octaTkoB no moayinto, airoputMa EBkiuaa s pelieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmynaMyaBpa. KopHu  n-olicreneHUMM3KOMILIEKCHOrouuncia.lI[pumenenue
KOMIIJIEKCHBIX YHCEN JIJISl PeIIeHNs PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS CHUCTEM M COBOKYIHOCTEH pAaIlMOHAIBHBIX,
UppalMOHANBHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpuMmeHeHne  ypaBHEHMH, CUCTEM UM  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pa3fMyHbIX 00JacTeil HayKu M pealbHOU
KU3HU, HUHTEPIPETALUs TOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUHU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIN3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENpPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM M YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBrianaxoxneHusInepBooOpa3HbIX.

HNuterpan. I'eomerpuueckuiicMbICIUHTErpaIa. Beraucienue onpeaeaéHHoro
uHTerpana mmo gopmyne Hetotona-JIeiiOnuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEalbHbIX MPOLECCOB € MOMOUIbI0 U depeHInanTbHbIX
YPaBHEHHM.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUS VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3UIIMU 00YYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUICKMX MAaTEMATUKOB U POCCUHCKON MaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJCHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]1a4, PEIICHUI, PaCCyKI€HHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
MHTEpecax 3I0POBOTO U 0€30MacHOT0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHAs (U3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HUHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTb M  CIOCOOHOCTH K  MareMaTH4eCcKOMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEUW KU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUeHTAIUS
HA TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JI penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYIKOB U OIEHKA HUX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKd W  OOIIECTBEHHOW  MPaKTHUKW, IMOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak c¢epbl YeIOBEYECKOW NESITeIIBHOCTU, JTaroB €&
Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBISITh TPOEKTHYIO W HCCIEIOBATENIbCKYIO I€ATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHYKTUBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUCHHUI IO aHAJIOTUU;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4dyeOHOM 3ajauu  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIlICHUs, BbIOMpaTh  HauOosiee  MOAXOASIIMU € y4€TOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Ba3oBble uccienoBarebcKue AeCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs, HCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIpPOIlEcCa, a TaKKe BbBIABUTAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJy PEUICHMS 3aJadH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIE Ha ITOMCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh Pa3IMYUE W CXOJICTBO TO3UIIMHA, B KOPPEKTHOW (opme
bopMyIupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopMaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIIMU 1 OCOOCHHOCTEN ayIUTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusauus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BApUAHThI pEUICHUH ¢ YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTU4YEeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yjbTaTa LEIH U YCIOBUIM, OOBSCHITH IPUUUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAHIHONW W WHIWBHUAYaJbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJib COBMECTHOU
NeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbIE€ IITYpPMBI» W WHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPJMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATb
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjiaacceoOydaromiuiicss MOTYYUT CIEAYIOIINE
NPEIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM palodeill MporpamMMbl Y4eOHOTO
Kypca «Anredpa u Hayaia MaTEMaTUYECKOTO aHaIN3ay:

Ymncsia v BBIYHCTICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, TMPOLEHThl, HPPALUUOHATBHOE YHCJIO, MHOXECTBa
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEI, MOJYJIb IEUCTBUTEIBLHOTO YHCIA;

MPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEUICHUS MPUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaNIbHOU KU3HU,

MIPUMEHSITh NPUOTUAKEHHBIE BBIUUCIICHHUS, IPABUIa OKPYTJICHUS, IPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYUCIICHU;



CBOOOJHO ONEpPUPOBaTH TNOHIATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOMU
CTEIICHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypaiabHbIE JTOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPAaBHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIUEHTaMH, KOPHM MHOTOWIEHa, NPUMEHSITh
JI€JICHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
ISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, OMNPENENUTENb MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKUUA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIIMPOBATH PEABHBIE CUTYAllUH C MIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHU,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
VUHTEPIPETUPOBATH MTOIYyYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAXKECHHI;

BBITIOJIHATD IPEOOPAa30BAHUS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKAa3aTEJIbHBIE H
Jorapu(pMuUYecKrue ypaBHEHUS, HAXOJUTh UX PELIECHUs C TOMOIIBI PAaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI sl IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHATh  HeoOXoaumble  (QOpPMYIBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (YHKIMH, KOMIO3UIMSA (QYHKIUH, Trpapuk (YHKIHH,
BBITIOJIHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMBbI (YHKIUHM, HauOosblllee W HaWMEHbIIee 3HAYeHWEe (QYHKIMHU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, IpauK CTENeHHON (YHKIUU C HAaTypaldbHBIM U LIEJIBIM
nokaszaTenieM, rpauk KOpHS N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMM: IOKa3aTeiabHas U Jorapupmudeckas
GbyHKIIMU, WX CBOMCTBAa U TrpadUKH, HCMONB30BaTh UX TpaduKu ISl pelieHUs
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIOUM A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpU PElICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUPOBAaTh MOHATUSAMU: apumeTndeckas U TeoMeTpUuecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPHUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOJIHO ONEPUPOBATH NOHIATHAMU: MOCIEIOBATENBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEpPhIBHBIE (PYHKIUU, TOUYKHU
paspsiBa rpaduka GyHKIUHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky (yHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (PYHKIIH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJHO  ONEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHUeE-
CJIeJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenuss B11 KjIacceoOydYarOIIMICA TMOJYYHUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajza MaTeMaTHYECKOTO aHAIIN3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOO/IHO OMNEpUPOBaTh MOHATHSAMH: HATypaJbHOE U ILEJI0€ YHUCIO,
MHOECTBAa HATYpPaJIbHBIX M LEJbIX YHUCEJN, UCIOJb30BaTh MPU3HAKUA AEIHUMOCTH
uensix yncen, HOJl u HOK HaTypanbHbIX 4Mceln ISl pelieHus 3a1a4, NPUMEHSITh
anroput™ EBKnna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HATypaJIbHbIEC YMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUIEKCHBbIE YHUCIa B ajareOpanyeckorl u
TPUTOHOMETPUYECKOH (QopMe, BBITONHIATh apU(PMETHUECKHE ONEpaluid C HUMU U
M300pakaTh HA KOOPJAMHATHOM IIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMNEpPUPOBaATh MOHSATUSMH: HpPpaAlUOHATBHBIC, TOKa3aTebHbIE U
Jorapu(MUYECKUe€ HEpPABEHCTBA, HAXOJUTh UX PEIIEHHS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (HOPMyNBl IS PEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa M COBOKYIMTHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM 1 HEPABEHCTB;

pelarthb palMroOHaIbHbIE, MppaluOHAIbHBIE, MoKa3aTelIbHbIC,
gorapuMudeckue W TPUTOHOMETPUYECKHE ypaBHEHHUS W  HEPaBEHCTBA,
coepKale MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe aireOpbl, COCTaBJISATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKHd KOMITIO3UIIMKM (YHKIIUHA C TIOMOIIBIO DSJIEMEHTAPHOIO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImit;

NPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pealbHBIX
MIPOILIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTPE3KE;

HCTIOJIB30BaTh MPOU3BOAHYIO IS HAXOXKJIACHUS HAWJIYYIIEro PEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OTNpeAeCHUs] CKOPOCTH U YCKOPEHHs TMpoliecca, 3aaaHHOTo GOopMynou uiu
rpaguKoMm;



CBOOOJHO  ONEpPUPOBaTh MOHATHSIMH: IEpBOOOpa3Has, ONpeneIEHHBIM
UHTErpaj, HaXOJAHWTh MEpBOOOpA3HbIE AIEMEHTApPHBIX (YHKUUNA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHbIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTposbHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHokecTBO I[el\/JICTBI/ITeJIBHI)IX
yuces. MHOTOYJICHBI.
PaI_[I/IOHaJ'II)HI)Ie YPaBHCHUA U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU

24 1

Oynkuuu u rpapuku. CreneHHas
(GyHKLUSA C LIETbIM IT0Ka3aTelleM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETICHH.
WppanmoHaisHbIeypaBHEHUS

15 1

[TokazarenpHasHyHKITHS.
[TokaszarenbHbIeypaBHEHUS

10 1

JlorapudmudaeckashyHKIIHS.
JlorapudmuueckueypaBHEHUS

18 1

TpI/IrO HOMCTPUYCCKUCBBIPAKCHHA
" YpaBHCHUS

22 1

[TocnenoBaTenbHOCTH U
pOTpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpEeHnue, 060061IeHNE,
CHUCTEMaTH3aAllMI3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10




11 KVIACC

N HanvenoBanmnepaseios u KounuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KouTtpoabubiepadorsl | IlpakTHuecKHepadoThI (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 HccnenoBanue q)yHKuHI:”I c 99 1
MTOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hasi U MHTET AT 12 1
I'paduKu TPUTOHOMETPHUUECKUX
3 ¢bynknuit. TpuroHoMeTpruecKue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MoKa3aTeabHble U 24 1
norapu(pMUIECKue HEPaBEeHCTBA
KommnekcHpieunca 10
HarypanbsHblie u niesieuncia 10
CucTeMbl palMoOHAIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(pMUYECKUX YPaBHCHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o6merIe, 16 5
cucTeMaTH3alusI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne KoiaunuyecTrBoyacos
JMarau3 DJleKTPpOHHBbIeNH(PPOBHIEOOPa30Ba
n | Temaypoka Be Kourpoububie | IIpakTHyecku y P p P
yeHus TeJIbHbIEPECYPChI
/ ero | padoThl epaldoThbl
n
MHokecTBO, oepamnuy Ha,
1 » OTICPaLIH Haa 1 04.09.202
MHOKECTBAMHU U UX CBOMCTBA 3
2 Juarpammeiditnepa-Benna 1 05.09.202
3
IIpumeHeHne TeOpEeTUKO-
3 MHO>XECTBEHHOTO arrapara Jjis 1 06.09.202
pelieHus 3aaa4 3
PanmonansHbIe YncIa.
OOBIKHOBEHHBIE U JECATUYHBIE
4 A 1 07.09.202
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE 3
MEPHOIUICCKHE IPOOH
PanmonansHble ynca.
OOBLIKHOBEHHEIE U JECITUYHEIE
5 A 1 11.09.202
IpoOu, MPOLIEHTHI, OECKOHEYHBIE 3
MePHOTUIECKHUE TPOOH
ITpumenenue npoOeii 1 IPOLIEHTOB
6 P P P 1 12.09.202
JUTSL PEIICHUS TIPUKIIaTHBIX 3a1a4 3




[Tpumenenue apoOeit 1 MPOIIEHTOB

7 13.09.202
JUTSL PEIICHUS TTPUKIIATHBIX 337124 3
JlelicTBUTEIbHBIE YHCIIA.

8 PanmonansHbic 1 14.09.202
MppanroHabHBIE YHCIIa 3

9 Apj/l(bMeTI/I‘-IeCKI/IC OTIEPALH C 18.09.202
JCHCTBUTEILHBIMU YUCIIAMH 3

10 Monynb 1eCTBUTENBLHOTO YUCHA U 19.09.202
ero CBOWCTBA 3
[TpuOamkEHHBIC BRIYUCIICHUS,

11 MpaBUJia OKPYTJICHHS, IPUKUIKA U 20.09.202
OIIEHKA Pe3yJIbTaTa BEIYUCICHUN 3
OCHOBHBIE METOJIbI PEIICHUS

12 LETBIX U APOOHO-paIMOHATBHBIX 21.09.202
ypaBHEHUH 1 HEPABEHCTB 3
OCHOBHBIE METOJIBI PEIICHUS

13 LETIBIX U APOOHO-pAIMOHATBHBIX 25.09.202
ypaBHEHUI U HEPABEHCTB 3
OCHOBHBIE METOJIbI PEIICHUS

14 LIETBIX U JPOOHO-paIMOHATBHBIX 26.09.202
ypaBHEHUI U HEPABEHCTB 3
MHOro4ieHsl 0T OJHOM

15 nepeMeHHou. Jlenenue 97.09.202
MHOTOYJICHA HA MHOTOYJIEH C 3
ocratkoM. Teopemabesy

16 MHOTO4JIEHBI ¢ HEIBIMA




koapuuuentamu. Teopema Buera

28.09.202
3

PemennecucreMamHeHBIXypaBHE

17 . 02.10.202

HUH
3

18 PelileHHeCHCTeMnHHeﬁmeypaBHe 03.10.202

HUM
3

Martpuiia CUCTeMBI JTMHEHHBIX
ypaBHeHU. OnpenennuTeib

19 | MaTPHis! 2X2, ero 04.10.202
TCOMETPHYCCKUAN CMBICT U 3
CBOMCTBA; BBIUMCICHUE €TO
3HAYCHHS
Onpenenurens MaTpUIBI 2X2, €ro

20 FCOBfeTqueCKHI\i CMBICIT U 05.10.202
CBOMCTBA; BBIUHCICHUE €TO 3
3HAYECHHS
[IpuMeHeHHe onpeaeITUTENS IS

21 pElIeHUsT CUCTEMBbI JIMHCHHBIX 09.10.202
ypaBHEHUI 3
Pemienue npukiaaHbIX 3a1a4 ¢

22 MOMOIIBIK CUCTEMEI IMHEWHBIX 10.10.202
YpaBHEHUN 3
Pemenne npukiaaHbIxX 3a1a4 ¢

23 MOMOIIBIK CUCTEMEI IMHEWHBIX 11.10.202
YpaBHEHUM 3

24 KonTponsHas pabora:




"PannoHanbHble YpaBHEHUS U
HEpPaBEHCTBA.
CucreMblUIMHEHHBIXYpaBHEHHH"

12.10.202
3

OyHKIMSA, CIIOCOOBI 3a1aHus

25 ¢dbyHaky. B3auMHo oOpaTHBIC 16.10.202
dbyakuun. KomnosunusadyHkimit 3
I'paduk pyHkmu. SnemeHTapHbie

26 | mnpeoOpazoBaHuUs IrpauKOB 17.10.202
byHKIHI 3
O6macth onpeneneHus u

o7 | MHOXKECTBO 3HaYCHUU (PYHKITHH. 18.10.202
Hynu ¢dynaxun. pomexyrku 3
3HAK MOCTOSIHCTBA
U&THbie 1 HEUETHBIC (PYHKITHH.

28 [Tepuoanueckue GyHKIINAN. 19.10.202
[TpoMexyTKMMOHOTOHHOCTU(YHKI] 3
uu
MakcuMyMbl U MUHUMYMBI

29 ¢dbyakuun. Hanbombiiee u 93.10.202
HauMeHbIIIee 3HaueHue PyHKINUN 3
Ha IPOMEXKYTKE

30 Jluneitnas, KBfII[paTI/I‘IHa}I u 94.10.202
IpoOHO-THHEWHasT QYHKIHH 3
DJeMeHTapHOe UCCIeIoBaHuEe U

31 | moctpoeHHe rpauKOB ITHX 25.10.202
byHKIHII 3

32 DNeMeHTapHOE UCCIIEIOBAaHUE U




MOCTPOEHHUE TPaPUKOB ITHX
byHKIII

26.10.202
3

CreneHsp ¢ LEebIM IT0Ka3aTeIeM.

33 bunom Herotona 27'11'202

34 CrteneHsb ¢ MenbIM IMOKa3aTeNIeM. 08.11.202
bunom HeroTona 3
CrenenHnas GyHKIUS C

35 HaTypaJIbHBIM I/I"IIeJ'IIzIM 09.11.202
moka3zareneM. E€cBoiicTBa 3
rpaduk

36 KOHTpOJ'II)HZ‘l.SI pa6vOTa: "CreneHHas 13.11.202
¢dbynaknus. E€ cBoiictBa u rpaduk" 3
ApudMeTnuecknii KOpeHb

37 HaTypaJIbHOW CTETICHU U €ro 14.11.202
CBOMCTBA 3
ApubMeTnuecknii KOpeHb

38 | HaTypanbHOI CTENEHHU U ero 15.11.202
CBOMCTBA 3
[IpeoOpazoBaHuUs YHCIOBBIX

39 BBIpAXKEHUH, COJIEPKAILLUX CTEIEHU 16.11.202
U KOpHH 3
[IpeoOpa3oBaHMs YUCIOBBIX

40 BBIpAXKEHUH, COJIEPKAILUX CTEIEHU 20.11.202
U KOpHH 3

41 [IpeoOpa3oBaHms YUCIOBBIX




BBIpAXKEHUH, COJEPKAIUX CTETICHU

1 KOpHU

21.11.202
3

HppaumnonaibHble ypaBHEHHUS.

42 OCHOBHBIE METO/IbI PEIICHUS 22.11.202
MppaIMOHAEHBIX YPaBHECHUN 3
HppaumonaibHble ypaBHEHHUS.

43 OCHOBHBIE METO/IbI PEIICHUS 23.11.202
MppaIMOHALHBIX YPaBHEHUN 3
HppaumonaibHble ypaBHEHHUS. 97 11.202

44 OCHOBHBIE METO/IbI PEIIECHUS 3
MppaIMOHAIEHBIX YPaBHEHHN
PaBHOCHIIBHBIE TTEPEXOIBHI B

45 pelIeHnr UPPAMOHATLHBIX 28.11.202
ypaBHEHUU 3
PaBHOCHIIBHBIE TIEpEXO/IbI B

46 pelIeHuH UPPAMOHATILHBIX 29.11.202
ypaBHEHUH 3
PaBHOCHIIbHBIE TIEpEXO/IbI B

47 pelIeHNuN UPPAMOHATILHBIX 30.11.202
ypaBHEHUI 3
PaBHOCHIIbHBIE TIEpEXO/IbI B

48 pelIeHUH UPPALMOHATILHBIX 04.12.202
YpaBHEHUN 3
CoiicTBa u rpaduk KopHs N-oif

49 CTEINEeHH KaK (PYHKIIUK 0OpaTHOM 05.12.202
CTEIEHH C HAaTypaJbHbIM 3
noKa3zaTesieM

50 CoiicTBa u rpaduk KopHs N-oif




CTETIEeHH KaK (PYHKIIMH 0OpaTHOU
CTETICHH C HATYpaJIbHBIM
HoKa3areseM

06.12.202
3

KonTtponsHas padota: "CBolicTBa 1

ol rpaduk KOpHS N-0¥ CTEICHHU. 07.12.202
WppanmonansHeieypaBHeHUS " 3

59 Crermess ¢ pauHo"HaJILIiILIM 11.12.202
MoKa3aTelieM U e€ CBOMCTBa 3

53 Crenens C paunonHanijM 12.12.202
MoKa3aTelieM U e€ CBOWCTBa 3

54 Creneln ¢ paunonHaﬂbilmM 13.12.202
MoKa3aTelieM U e€ CBOMCTBa 3

55 H01<“a3aTenLHa;1 byHKIM, €€ 14.12.202
CBO¥CTBA ¥ rpaduk 3

56 Hcnonws3oBanue rpaduka GyHKIIIH 18.12.202
JUIsL pEIICHUs] YPaBHEHU I 3

57 Hcnons3oBanue Fpaq)I/IKil byHKIMH 10.12.202
JUIsl pEIICHUsT YPaBHEHU I 3
[TokazarenbHbIE ypaBHEHUSI.

58 OCHOBHBIE METO/IbI PEIICHUS 20.12.202
MOKa3aTeJIbHbIX YpaBHEHUN 3

59 [Toka3zarenbHbIC ypaBHEHUSI.
OCHOBHBIE METO/IbI PELLIEHUS 21.12.202




II0KA3aTeIbHbIX YPAaBHEHUM

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METOJIBI PEIICHUS 25.12.202
II0KA3aTEeIbHBIX YPAaBHEHHUI 3
KoHnTpomapHas padora:

61 "ITokazarenpHast GyHKITHS. 26.12.202
[TokazarensHbIC ypaBHEHUS" 3

g2 | ‘lorapupnmcra 27.12.202
CgoiicTBanorapudma 3

63 | JlorapmpmCIa. 28.12.202
CgoiicTBanorapudma 3

64 Horzipmqucha. 09.01.202
CaoiicTBanorapudma 4

65 Hecaruunbie 1 10.01.202
HaTypaJlbHbIEJIOTapu (MBI 4

66 Jecsatuunbie u 11.01.202
HaTypaJlbHbIEIIOTapu (MBI 4

67 [IpeoOpa3oBaHHEBBIPAKEHUH, 15.01.202
coJIepKaIUXI0rapruPMbl 4

68 [IpeoOpazoBaHUEBBIPAKEHUH, 16.01.202

CoJIepKAIUXIOraprUPMBbI

4




[IpeoOpa3oBaHUEBBIPAKECHUH,

69 17.01.202
COJZIePKAIUXITIOTAPHUPMBI 4

70 Horflpnq)MquCKaa bynkus, eé 18.01.202
CBOMCTBaA U rpaduk 4

71 .HOl"flpI/I(bMI/I‘-IeCKaSI byHKIM, €€ 99 01.202
CBOMCTBaA U rpaduk 4

79 Hcnons3oBanue rpa(bm(fl byHKIMH 93.01.202
JUTSL pEIICHNsT ypaBHEHU I 4

73 Hcnons3oBanue rpaq)m(ft byHKIIUN 94.01.202
JUIS pellieHUs ypaBHEHUN 4
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METOJIBI PEIICHUS 25.01.202
Jorapu(PMUYECKUX YpaBHEHUN 4
Jlorapudmuueckre ypaBHEHHUSI.

75 OCHOBHBIE METO/Ibl PEILICHUS 29.01.202
Jorapu(pMUUECKUX ypaBHEHHIA 4
Jlorapudmuueckre ypaBHEHHUSI.

76 OCHOBHBIE METO/IbI PEIICHUS 30.01.202
norapu(pMUUECKUX ypaBHEHUN 4
PaBHOCHIIBHBIE TTEPEXO/IBI B

77 | peleHuH JorapuPpMUUECKIX 31.01.202
ypaBHEHUH 4

78 PaBHOCHIIBHBIE TTEPEXO/IBI B




peleHnn JorapuMUIecKux
YpaBHEHUH

01.02.202
4

KonTtponsHast padoTa:

79 "Jlorapudmudeckast QyHKITHS. 05.02.202
Jlorapudmuueckue ypaBHeHus" 4

80 CuHyc, KOCUHYC, TAHT€HC U 06.02.202
KOTaHT€HC YHCIIOBOTO apryMeHTa 4

81 CuHyc, KOCHHYC, TAHTE€HC U 07.02.202
KOTaHT€HC YHCIIOBOTO apryMeHTa 4
A

82 PKCUHYC, apKKOCHHYC U 08.02.202
apKTaHTEHC YMCIIOBOTO apryMEeHTa 4

83 ApKCUHYC, apKKOCUHYC U 12.02.202
apKTaHTEHC YMCIIOBOTO apryMEeHTa 4
Tpuronomerpuveckas

gq | OKPYKHOCTD, OMpeneneHue ) 13.02.202
TPUTOHOMETPUYECCKHUX (PYHKITHIA 4
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas

g5 | OKPYKHOCTD, OmpenieneHue ) 14.02.202
TPUTOHOMETPHUUECKUX (PYHKIIUN 4
YHCIOBOTO apryMeHTa

86 OcHOBHBIETpUTOHOMETpHUYECKHEDHO 15.02.202
PMYITBI 4

87 OcHOBHBIETpUTOHOMETpUYECKHE(DHO




PMYJIBI

19.02.202
4

OCHOBHBICTPHUTOHOMETPHUYECKUE(DO

38 20.02.202
pMyJIBL
4
89 OcHOBHBIETPUTOHOMETpHUUECKHEO 21.02.202
pMYyJIBI
4
90 Hpe06paaOBaHerTpI/IFOHOMeTpI/Iqec 22.02.202
KMXBBIPaXKCHUN 4
01 Hpe06pa3OBaHerTpI/IFOHOMeTpI/Iqec 26.02.202
KUXBBIpA)KECHUH 4
92 Hpe06pa3OBaHerTpI/IFOHOMeTpI/Iqec 27.02.202
KUXBBIpA)KECHUU 4
93 Hpeo6pa3OBaHI/IeTpHFOHOMeTquec 28.02.202
KHUXBBIpaXKECHUU 4
94 Pemennerpuronomerpuyeckuxypa 29.02.202
BHEHUH 4
95 PeH_IeHj/IeTpI/IFOHOMeTpI/I‘{eCKI/Ixypa 04.03.202
BHEHUH
4
96 Pemennerpuronomerpuueckuxypa 05.03.202

BHEHUN

4




Pemenunerpuronomerpuyeckuxypa

97 N 06.03.202
BHEHUI
4
08 PGHIeHj/IeTpI/IFOHOMeTpI/ILIeCKI/Ixypa 07.03.202
BHEHUI
4
99 PGHIeHj/IeTpI/IFOHOMeTpI/IlleCKI/Ixypa 11.03.202
BHEHUI
4
10 PeIHeHj/IeTpI/IFOHOMeTpI/I‘-IeCKI/Ixypa 12.03.202
0 BHEHUI
4
KonTtponbHas padoTa:
10 Tpuronomerpuueckune 13.03.202
1 BBIpAKEHUS U 4
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnenoBaTenLHOCTH, CIIOCOOBI
10 3aaHusI HOCJ‘ICI[OB&TCJ‘II?’HOCTCI/I. 14.03.202
2 Mertoa MaTeMaTHYECKON 4
WHIYKIIUH
10 MOHOTOHHBIE U OTPaHUYCHHBIC
3 rocjeaoBarebHOCTH. MicTopus 18.03.202
a"aan3a OECKOHEYHO MaJIbIX 4
10
4 Apudpmernueckasnporpeccus 19.03.202
4
10 I'eomeTpuueckasmpor us
5 eoMeTpHuuec porpecc 90.03.202




10 BeckoHeuHOYOBIBAOIASTCOMETPH 91.03.202

6 YEeCKasIPOTrpeccust 4

10 Cymma 6GCKOH€jIHO yOBIBarOMICH 01.04.202

7 r€OMETPUYECKON MPOTrPECCU 4

10 JInHEeNWHBIN 1 SKCITOHEHIIMATbHBIHA

3 poct. Hucno e. ®opmyna CIOKHBIX 02.04.202
MPOIIEHTOB 4

10 JInHEeWHBIN 1 SKCITOHEHIINATbLHBINA

9 poct. Hucno e. ®opmyna CIOKHBIX 03.04.202
MIPOIICHTORB 4
Hcnonb3oBanue mporpeccuu st

11

0 pelieHus peabHBIX 3a71a4 04.04.202
MIPUKJIATHOTO XapaKTepa 4

1 KounTponsHas pabora:

1 "[TocnenoBaTebHOCTH U 08.04.202
nporpeccun" 4

11 Hel‘[})epLIBHLIe GYHKIUH U UX 09.04.202

2 CBOMCTBa

4

11 Touka pa3spsiBa. A(iI/IMHTOTBI 10.04.202

3 rpaduKoB QYHKIHHA 4

11 i i
CpoiicTBa (hyHKIIHIT HETIPEPHIBHBIX 11.04.202

4 Ha OTpE3Ke

4




11 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX 15.04.202
5 Ha OTPE3KE
4

11 Meto1 HHTEPBAJIOB ISl PELLICHUS 16.04.202

6 HEPaBEHCTB A

11 Meto1 UHTEPBAJIOB YISl PELICHUS 17.04.202

7 HEPABEHCTB 4

11 Meroa MHTEpBAJIOB [UIsl pELIECHUS 18.04.202

8 HEPaBEHCTB A

1 [Ipumenenne cBOMCTB

9 HETIPEPBIBHBIX (YHKITUHN IS 22.04.202
pereHus 3aaa4 4

12 [Ipumenenue cBOMCTB

0 HEeTPEPBIBHBIX (YHKITUHN IS 23.04.202
pelieHus 3aaa4 4

12 [TepBas u BTOpas MpoOU3BOIHBIC 94.04.202

1 GbyHKIIII 4

12 Onpenenenue,

5 F€OMETPUUYECKUICMBICITIPOU3BOIH 25.04.202
on 4

12 OnpenenerIe, ) 97 04.202

3 (U3MUECKUHCMBICITIPON3BOTHON 4

12 VYpaBHeHUE KacaTeIbHOU K




4 rpaduKy GyHKIHHA 02.05.202
4
12 | VYpaBHeHHe KacaTeIbHOU K 04.05.202
5 rpaduky GyHKIIUU 4
12 Hpi)HSBOI[HI)IGBJ'IGMGHTapHBIX(l)yHK 06.05.202
6 195071
4
12 Hpi)PISBOJIHI)IeC)J'IeMeHTapHI)IX(l)yHK 07.05.202
7 105071
4
12 [IpounsBoHas CyMMBI,
8 MIPOU3BEICHUSI, YACTHOTO U 08.05.202
KOMMO3UITUU (DYHKITUH 4
12 [IpousBoHAS CyMMBI,
9 MIPOM3BEICHUSI, YACTHOTO U 13.05.202
KOMIO3HUITUU (DYHKITUH 4
13 [IpousBoiHAS CyMMBI,
0 MIPOM3BEICHUSI, YACTHOTO U 15.05.202
KOMITO3UIIUU (DYHKIUN 4
13 KonTtponbHaspaboTa: 16.05.202
1 "[IponsBoanas" 4
13 [ToBTOpeHnue, 06061IeHNE,
5 CUCTEMATHU3AIUA 3HAHWM: 18.05.202
"YpaBHeHus" 4
13 [ToBTOpenue, 060061IeHNE,
3 CUCTEMATU3AIUI 3HAHUNI: 20.05.202




"CDYHKI_[I/H/I” 4

13

4 HToroBaskoHTpoJIbHAsIpabOTa 1 1 21.05.202
4

13

5 NroroBasikoHTpoibHasipaboTa 1 1 22.05.202
4

13 [ToBTOpEHwUe, 0606111er16, 1 93.05.202

6 crcTeMaTH3aIHs3HAHU I 4

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne KosnuyecrBouacos
JMaraun3zy DJleKTpoHHbIenu(poBbICOOpPa3oBa
n Temaypoka Bce Kontpoabusie | IIpakruyeckue
YyeHHu s TeJIbHbIepecypChl

/ ero | paGoThI paboThbI
n

[IpuMeHeHne npon3BOIHOMN K

UCCIe0BaHUIO (YHKIMN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K

UCCIe0BaHUIO (YHKIMN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIMI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

[IpuMeHeHne npon3BOIHOM K

UccleoBaHuI0 (QYHKINI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

IIpuMeHeHne nNpon3BOIHON K

UCCIIeIOBaHUIO QYHKIMH Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxosxnenne HanOoJIbIIero u

HAaUMEHBIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIIUU Ha




OTpe3Ke

Haxosxnenne HanOOJIbIIEro u
HAaMMEHBIIETO 3HAYCHHUS
HENpPEephIBHON (QYHKIUU HA
OTpe3Ke

Haxoxnaenune HaubosbIiero u
HauMEHBIIIETo 3HaUEHUs
HenpepbIBHON (DYHKIIMHM HA
OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HauMEHBIIIEro 3HaUYEHUs
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaMMEHBIIIETO 3HAYEHUS
HENPEepPhIBHOM (DYHKITUH HA
OTpe3Ke

12

Haxoxpaenue HaubombIero u
HauMEHBIIET0 3HAUYEHUs
HEeNpepbhIBHON (DYHKIMHN HA
OTpe3Ke

13

[IpuMeHeHre MPOU3BOIHOM /ISt
HaX0XICHUS HAaUTY4IlIero
pelIeHNs B MIPUKIAIHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM JUIs
HAXOXKJAEHUS HAUITYy4YlIEro
pELIEHMS B PUKIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM 1T




OTIPEICTICHUSI CKOPOCTH U
YCKOPEHHS TpoLiecca, 3aJaHHOTO
dbopmyroi wim rpadukoM

[IpuMeHeHne npou3BOIHON IS
OIIpENICNIEHUsI CKOPOCTH U

16 YCKOpEHHs Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnozunusadynkimii

18 | KomnosunusadyHKui

19 | KomnosunusadyHKui
I'eomerpuueckue oOpa3bl

20 ypaBHEHU Ha KOOPAUHATHOU
MJI0CKOCTH
I'eomeTpuueckue 06passl

21 ypaBHEHU Ha KOOPAUHATHON
IJI0CKOCTH
KounTponsHas pabora:

22 "UccnenoBanne GyHKIHMA C
MOMOIIbIO TPOU3BOTHOMN"
[TepBooOpasnas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
IlepBooOpa3HbIe 31€eMEHTAPHBIX

24 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX
IlepBooOpa3HbIe 31€MEHTapHBIX

25 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA

nepBOOOPa3HBIX




26

Hurerpai.
['eomeTprueckuiicMbICIMHTErpAIA

27

Brruncienue onpenenéHHoro
uHTerpana mo gopmyine Herotona-
JleiiOHu1a

28

Brrurciienue onpenenéHHoro
uHTerpana mno gopmyne Herorona-
JleitOHuna

29

[Ipumenenne uHTErpasa s
HaX0 KICHU IUIOIIAIEN INIOCKUX

(uryp

30

[Ipumenenne uHTErpasa s
HaX0XIECHNUA 00BEMOB
TEOMETPUYECKHUX T

31

[Tpumepsipemenuiinudepenma
JIbHBIXYPABHEHH I

32

[Tpumepsipemenuiiguddepenmna
JIbHBIXYPABHEHH I

33

MareMaTHuecKoe MOJICIIUPOBAHUE
peabHBIX MPOIECCOB C MMOMOIIIBIO
muddepeHnnanbHbIX ypaBHEHUI

34

KontponbHas pabora:
"IlepBooOpa3nas u uaterpan”

35

Tpuronomerpuyeckue GyHKINH,
uX CBOicTBa U rpaduku

36

Tpuronomerpudeckue GyHKINH,
uX CBOiicTBa U rpaduku

37

Tpuronomerpudeckue GyHKIUH,




UX CBOICTBA U TpauKH

38

Tpuronomerpudeckne QyHKINH,
UX CBOICTBa U rpaduku

39

Tpuronomerpudeckne QyHKINH,
UX CBOICTBa U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHHUU
C IIOMOIIBIO TpHFOHOMCTpH'—ICCKOfI
OKPYKHOCTH

41

OT160p KOpHE
TPUTOHOMETPUYECKUX YPaBHEHUU
C IIOMOIIIBIO TpHFOHOM@TpH‘ICCKOﬁ
OKPY>KHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YpaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY)KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY)KHOCTH

44

PCH_ICHI/ICTpHFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

45

PCH_IeHI/IeTpI/IFOHOMCTpI/I‘-IeCKI/IXHe
PaBCHCTB

46

PCH_IeHI/IeTpI/IFOHOMCTpI/I‘-IeCKI/IXHe
PaBCHCTB

47

PeHleHI/IeTpI/IFOHOMCTpI/I‘-ICCKI/IXHC




pPaBCHCTB

KonTtposnesnas padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIUH.

48 TpuroHoMeTpruiecKueHEepaBEHCTB
a"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUIECKIX HEPaBEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pEILIECHHS
Jorapu()MUYECKIX HEPaBEHCTB

57 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI peIlIEHHS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
UppaloOHaAIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/IBI PEILIEHUS




HppALMOHAIBHBIX HEPABEHCTB

I'padmyeckue MeTOIBI pemeHUs

61 HPPaIMOHAIILHBIX YPABHCHHM
62 I'padmyeckue MeTOBI pemeHUs
HPPalMOHAILHBIX YPABHCHHM
63 I'padmyaeckue MeTOIBI pemeHUs
ITOKA3aTEIbHBIX YPAaBHEHHUU
64 I'padmyaeckre MeTOIBI pemeHUs
MOKa3aTeIbHBIX HEPAaBESHCTB
65 I'padmyeckre METOIBI peleHUs
Jorapu(PMUIECKUX ypaBHEHUN
66 I'paduaeckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB
67 I'paduaeckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB
I'paduaeckue MeToabl pemIeHUst
68 MOKa3aTelIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN
I'paduaeckue MeToabI peIICHUS
69 MOKa3aTelbHBIX U
JIorapu(pMUUECKUX ypaBHEHHIMA
I'paduaeckue MeToabl pelICHUS
70 MOKa3aTeNbHBIX U
norapu(MUUEeCKUX HEPABEHCTB
I'padmyeckue MeToab! peneHus
71 NOKa3aTeJIbHBIX U
norapu(MUIECKUX HEPABEHCTB
72 KonTtponeHas padoTa:




"UppaunoHanbHble,
MoKa3aTeNbHbIC U
norapupMUIecKrue HepaBeHcTBa"

73

KowmiurekcHeie yncia.
AnreOpandeckas 1
TPUTOHOMETpUYECKask (POPMBI
3aIMCU KOMILIEKCHOT'O YHClia

74

KowmriexcHpie yncia.
AnreOpandeckas u
TPUTOHOMETPUYECKast (DOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YU CJIaMU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CIIaAMHU

77

N300pakeHne KOMIIEKCHBIX
Yycelsl Ha KOOPAUHATHOM
IJI0CKOCTH

78

N300pakeHne KOMIIEKCHBIX
Yycesl Ha KOOPAUHATHOM
MJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHCiia

80

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YUCCII IJid pCUICHUA (I)I/I?)I/ILIGCKI/IX
U rCOMCTPUUCCKUX 3aaav




KontponsHaspaboTa:

82 " "
KomruiekcHbpieuncna

83 | HarypanbHble U HenbIeUnCIIa

84 | HarypanbHble U eIBICUNCIIA

85 [IpuMeHeHne npu3HaKkoB
JETMMOCTH LIEJIBIX YUCEe

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIE€JIBIX YUCe
[IpuMeHeHne npu3HaKoB

87 nemuMocTH 1ensix ncern: HOJ u
HOK
[IpumeHeHne npu3HaKkoB

88 neauMocTH Henbix gucena: HOJl u
HOK
[IpumeHeHne npu3HaKkoB

89 JIETMMOCTH LIEJIBIX YUCEI: OCTATKU
10 MOJYJIIO
[IpumeHeHue Npu3HaAKOB

90 JEIMMOCTH LIETIBIX YHCEN: OCTAaTKU
10 MOJYJIIO
[IpumeHeHne NprU3HAKOB

o1 JIEIMMOCTH LIETbIX YHCEN:
anroput™m EBknmaa as pemieHus
3a/1a4 B IIETBIX YHCIaX

92 KonTtponpHast padota: "Teopust
nensix yucen"

93 Cucrema ¥ COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIBHBIE




CHUCTEMBI U CUCTCMBbI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

95

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
APPALMOHAIIBHBIX YPABHEHUI

97

OCHOBHBIE METO/IbI PELIECHUS
CUCTEM U COBOKYITHOCTEU
II0Ka3aTeIbHBIX YPAaBHCHUN

98

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

99

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUUECKUX ypaBHEHHMA

10

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
JIorapu(pMUYECKUX ypaBHEHHIMA

10

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4
U3 pa3JIMIHbIX obnacreit HAayKU U
peanLHoﬁ JKU3HH, HHTCPIIPETAIHA
MOJIYYCHHBIX pPC3YJIbTATOB

10

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO




MaTeMaTHYECKUX 3a7a4 U 3a7a4
U3 pa3Iu4HbIX 00JacTel HAayKU U
peaJIbHOM JKU3HU, UHTEPIIPETALIUS
MIOJIyYEHHBIX PE3yJIbTaTOB

[IpuMeHeHnEe HEPAaBEHCTB K
PELIEHUI0 MAaTEMaTUYECKUX 3a1a4

10 Y 3a/1a4 U3 Pa3IMYHBIX o0IacTei

3 HAyK{ U peallbHON )KU3HH,
WHTEPIIPETAIHS ITOTYICHHBIX
pe3yabTaToOB
KonTtponbras padota: "Cuctemsr

10 | panMOHAIBHBIX, UPPAITHOHATHHBIX

4 MOKa3aTeIbHbIX U
norapupMuUIecKux ypaBHEeHUN"

10 PanmionansHbIeypaBHEHHUSI C

5 rnapameTpamu

10 PanrionansHBIEHEPABEHCTBA C

6 rapameTpamu

10 PanmoHanbHBIECUCTEMEI C

7 rnapameTpamu

10 WppanmonaibHble ypaBHEHUS,

8 HEPaBEHCTBA C TTapaMeTpaMHu

10 HppanmoHalbHBIECUCTEMBI C

9 napaMeTpamu

11 Iloka3zarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpaMu

11 [TokazaTenbHBIECUCTEMBI C

1 napaMeTpamu




11 Jlorapudmuueckue ypaBHEHUS,

2 HEpaBEHCTBA C TapaMeTpaMHu

11 JlorapupmMuIeCKNECUCTEMBI C

3 napameTpamMu

11 TpuroHomeTpudecKrueypaBHEHHUS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 napaMeTpamMu
[TocTpoenue u ucciaegoBaHue

11 MaTeMaTHYECKUX MoJieaei

7 peabHBIX CUTYALMH C TIOMOLIBIO
YpaBHEHUH C MapameTpaMu
[TocTpoenue u uccnenoBanmne

11 | MATEMATHYECKHX Mojienei

3 peanbHBIX CUTYALMH C IOMOLIBIO
CHUCTEM ypaBHEHUH C
napameTpamMu
ITocTpoenue u uccaeroBaHue

11 | MATEMATHYEcKHX Moienei

9 peabHBIX CUTYALMH C TOMOLIbIO
CHCTEM YpaBHEHHII ¢
napameTpamMu

12 KonTtponeHas pabdoTa: "3anaun ¢

0 napaMmerpamu’

12 [ToBTOpenue, 060061IeHNE,

1 cucTeMaTH3alys 3HaHUHA:




"VYpaBHeHus"

[ToBTOpEenue, 06001ICHNE,

;2 CHCTeMaTH3aIus 3HaHUMN:
"VYpaBHeHus"
[ToBTOpEenue, 06001ICHNE,

12 CHCTEMAaTU3alMs 3HAHWIA:

3 "VpaBHEHHS.
CucremblypaBHEeHUN"

12 [ToBTOpeHnue, o6o0IICHNE,

4 CHCTEeMAaTH3aI1s 3HAHUI:
"Hepasencrsa"

12 [ToBTOpeHnue, o6o0IICHNE,

5 cUCTEMAaTU3als 3SHaHUH
"Hepasencrna"

12 [ToBTOpeHue, o6o0IICHNE,

5 CHUCTeMaTH3aIlysl 3HAHMI:
"HepaBenctna"

12 [ToBTOpEeHuEe, 0600IICHNE,

7 CHUCTeMaTH3allysl 3HAHMI:
"IIpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 0000IICHNE,

3 CHUCTeMaTH3allnsl 3HAHMIA:
"[IpousBonHas u e€ npumeHeHue"

12 [ToBTOpEeHue, 06061IeHNE,

9 CHUCTeMaTH3allys 3HAHUI:
"[IpousBosnHas u e€ npumeHeHue"

13 [ToBTOpenue, 060061IeHNE,

0 CHUCTEeMaTH3allysl 3HAHMIA:




"NHTerpan u ero npumeHeHue"
13 [ToBTOpEenue, 06001ICHNE,
1 CHCTeMaTH3aIus 3HaHUMN: 1
"Oyakuun"
13 [ToBTOpEenue, 06001ICHNE,
5 cHCTeMaTH3aIus 3HaHUH: 1
"OyHakuun"
13 [ToBTOpeHnue, o6o0IICHNE,
3 CHCTeMaTH3aIus 3HaHUH: 1
"®yakuun"
13
4 NrorosasikonTpoibHaspaboTa 1 1
13
5 HroroBasikoHTpoJIbHasipaboTa 1 1
13 [ToBTOpEeHue, 0600IICHNE, 1
6 CHUCTeMaTH3allusI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa 1 Hauajna MateMaTH4eckoro ananusa, 11 kiacc/ Hukonbckuit C.M.,
[Totanos M.K., PemernuxoB H.H. u npyrue, AkunonepHoe o6111ecTBo

«M3parenscTBO «IIpocBenieHne

METOJNYECKHUE MATEPHAJIbBI IJIAA YUYUTEJISA
Mertoaudeckoe nocooue st yuurens / [JI. O. Pocnosa, E. E. Anekceena, E. B.
byuxko]; mox pen. JI. O. Pocnosoii. — M.: ®I'BHY «MHCTUTYT cTpareruu

pa3BuTHs o0pazoBaHus», 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POII
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