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IHHOACHUTEJBbHAA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hadalla MaTeMaTHYECKOTO aHalin3a» SIBJISETCS OIHUM W3
HanOoJjiee 3HAUYUMMBIX B IPOrpaMMe CpeaHero oomero oOpa3oBaHMA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ECTIeUnBaeT HHCTPYMEHTANIbHYIO 0a3y AJis U3yUYEeHUS BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPyToil CTOPOHBI, (POPMHUPYET JOTUYECKOE M a0CTPAKTHOE MBIIIJICHHE 00YYaromuXcs
Ha YypOBHE, HEOOXOAMMOM [UIsi OCBOCHHUsS WH(POPMATHKH, OOIIECCTBO3HAHUS, HWCTOPHH,
CIIOBECHOCTH M JAPYTUX IUCIMIUIMH. B pamkax naHHOTO ydeOHOro Kypca oOydaromiuecs
OBJIaJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OopMyIupyeT CBOU
JOCTIKEHUS] B MaTEMaTH4YeCKOH Gopme.

VYueOHbIi Kypc anreOpbl M Hayajdl MaTeMaTHYECKOTO aHAJIN3a 3aKJIQJbIBACT OCHOBY JUIA
YCHEIIHOTO OBJa/IeHNs 3aKOHaMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HACHIIUN
pa3BUTHS SKOHOMHUKHM U OOIIECTBEHHOM XU3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BAaTh WX Ui JajbHeHIero
00pa3oBaHUs U B MIOBCEIHEBHOW KHU3HH. B TO ke BpeMs oBnajieHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLHUSMHU airedOpbl 1 MaTEMaTUYECKOTO aHaIN3a Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JI0Ka3bIBATh YTBEPKACHUS C TOMOIIBIO MHIAYKITUH
U paccyXJIaTh NeAyKTHBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3aIlNI0, abCTparupoBaHue u
aHaJoruio, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xome u3yuenus ydyeOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOTO aHAIN3a»
oOyuyaromuecs: MOJIy4aloT HOBBIM ONBIT peIIeHUs MNPUKIAJHBIX 3a]a4, CAMOCTOSTEIbHOIO
IIOCTPOECHUS MaTeMaTHYECKHX MOJENEH pealbHbIX CUTYyallUid, WHTEPIPETALUU MOJYyYEHHBIX
pEILICHNN, 3HAaKOMSTCS ¢ MPUMEPAMU MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MATEMATUUECKUMHU OTKPBITUSIMU U UX aBTOPaMH.



VYueOHBIE Kypc o00dagaeT 3HAYUTENBHBIM BOCHHUTATEIbHBIM IOTCHINAIOM, KOTOPBIH
peanmu3yercss Kak yepe3 ydeOHbIM MaTepualsl, CHOCOOCTBYIOUIMH (OPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUs, TakK W dYepe3 crnenupuky ydeOHOW  AesTeNbHOCTH, TpeOyromein
IPOJIOJDKUTEIBHON  KOHIIGHTPAlMM  BHMMAHUS, CaMOCTOSITENIbHOCTH, AKKypaTHOCTH U
OTBETCTBCHHOCTH 3a MOJIY4YEHHBIH pe3ybTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajaM MaTEeMAaTHYECKOIO aHAIM3a JIEKHT
JeSITeIbHOCTHBIN IPUHLIUI 00y4YeHUsI.

B cTpykType yueOHOTO Kypca « Anredpa ¥ Havyajla MaTeMaTHYeCKOTO aHaln3a» BBIICICHBI
CIEYIOIINE COJEPKATEIbHO-METOAUYECKNE JHHUMU: «Yucina u BeluucineHus», «DyHKIMM U
rpadukuy, «YpaBHEHUS U HEpaBEHCTBay», «Hadana MaremaTideckoro ananmsay», « MHOXKeCTBa U
J0oTHKay. Bce 0CHOBHBIE COIEpkKATENBHO-METOANYECKUE JIMHUY N3Y4YatOTCs HA IPOTSKEHUH BYX
JeT o0ydeHHus: Ha YPOBHE CpeHero o0miero oopa3oBaHusi, €CTECTBEHHO JOTIONHSS IPYT ApyTra U
MOCTENIEHHO HAChIIIasiCh HOBBIMU TeMaMu U pasjenamu. JlaHHbIA y4eOHBIM Kypc sBisieTcs
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe coaepikaHhe HECKOJBKUX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTHUYEeCKUM aHalIu3, TEOPUsSI MHOXKECTB,
MaTeMaThueckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIIaJeBalOT BCE Oolee
OIMPOKMM  MaTeMaTH4YeCKUM  almaparoM, Yy HHUX  [IOCIeNoBaTeabHO  (opMupyercs
Y COBEPILIECHCTBYETCS YMEHUE CTPOMTH MATEMAaTHYECKYIO MOJENIb pPEAJIbHOM CHUTYaLMH,
MPUMEHSTh 3HAHUS, TIOJyYEHHbIE IIPU U3YUEHUN YU4EOHOT 0 Kypca, ISl pelIeHHs] CaMOCTOSTEIbHO
c(hOopMyJIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenbpHO-MeTOAMYeCcKast THHUS «UKciIa 1 BBIYUCICHUSD 3aBepiiaeT (popMupoBaHue
HAaBBIKOB HMCIIOJIB30BaHUA HeﬁCTBHTCHBHBIX YUCCII, KOTOPOC 6]:1)10 HA4YaTO Ha YPOBHC OCHOBHOI'O
obmero obpaszoBanms. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE YIETSETCS
q)OpMI/IpOBaHI/IIO HaBBIKOB palMOHAJIbHBIX BBIqHCHeHHﬁ, BKJIFOYAKOIIIUX B CG6$I HUCITIOJIB30BaHUC
pa3nuuHBIX (OPM 3alMUCH YHWCIA, yYMEHUE JeNaTh NPUKUIKY, BBIIOIHATH NPUOIMKEHHBIC
BBIYUCJICHUSA, OLICHUBATL YHCJIOBBIC BBIPAKCHUS, paGOTaTB C MaTeMaTU4YCCKNUMU KOHCTAaHTAMHU.
3HaKOMbIE 00YYArOIINMCSI MHO)KECTBA HATypaAIIbHBIX, IIEJIBIX, PAIIMOHATBHBIX U IEHCTBUTEIBHBIX
HYUCCJI AOIIOJHAKTCA MHOXKECTBOM KOMIIJICKCHBIX YHCECII. B KaXXaI0M MH3 J3TUX MHOXECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIC €My CIEIM(HUSCKUE 3aaud W OIEpalliy: JeJIieHHe Harledo,
ONCpUPOBAHUC OCTATKAMH HA MHOKCCTBC LCJIbIX YUCCII, OCOGBIC CBOMCTBaA pallnOHAJIbHBIX H
UPpAIMOHATILHBIX YUCEN, apU(PMETHICCKHE OTIePAIlNH, a TAK)KE U3BJICUCHIE KOPHS HATypalbHOU
CTCIICHN HAa MHOXECTBC KOMIIJICKCHBIX YHUCEII. Bnaroz[ap;l MOoCJICA0OBATCIIBHOMY PACHIUPCHUIO
Kpyra HCIOJBb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHS Ui PEUICHUS
pa3MyHbIX 33124 (POPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKH U €€ pOJIH B
TIOCTPOCHHUH MOJIENICH peaTbHOTO MUPA, IMTUPOKO UCTIOIB3YIOTCSE 0000IIEHNE U KOHKPETH3AIHS.

Jluans «YpaBHEHUS U HEPABEHCTBA» pEAM3yeTCsi Ha MPOTSHKCHHH BCETO OOYYCHHUsS Ha
ypoOBHE cpemHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaXIoMm pasnaene [Iporpammbl
NPEIYyCMOTPEHO pEIIeHUEe COOTBETCTBYIONIMX 3a1ad. B pe3ynbTare oOydarommecs: OBIIaICBalOT
Pa3siInIHbIMU MCTOAaMU  PCIICHHA  pallMOHAJIbHBIX, HppannuOHaJIbHBIX, IIOKa3aTCJIIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUICCKUX YPaBHEHUH, HEPABCHCTB U CHCTEM, a TaKXe 3a/ad,
COACpIKAIIUX IMMapaMCTPhI. HOJ’Iy‘IeHHBIG YMCHUA IMHUPOKO HCHOJB3YKOTCA IIPU HCCICAOBAHUUA
(GYHKIHH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEIICHUH MTPUKJIAIHBIX 33]a9 U 33]]a4 Ha HaXOXKICHUE
HaI/I6OJ'H>H_II/IX 1 HaUMCHBIINX 3HAYCHUN q)yHKI_[I/II/I I[aHHaSI COACpIKaTCJ/IbHAas JIMHWA BKIIHOYACT B
cebs Takke (OPMHUPOBAHME YMEHUW BBITIONHATH Pacu€Thl MO GopmysaMm, MpeoOpa3oBaHUs
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKCHUM,
colepKammx creneHn u Jorapudmel. braromaps w3ydeHHro anreOpamyecKoro Martepuana
IMPOUCXOOUT ;[aaneI‘/'ILuee Pa3sBUTUC AJITOPUTMHUYCCKOT'O n a6CTpaKTHOI‘O MBIIJICHUA
oOyuaromuxcsi, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCyKICHUN, pabOThl ¢ CHMBOJIBHBIMA



(dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHBIC HHCTPYMEHTHI ISl pellIeHHs TPAaKTUYECKUX M €CTECTBEHHO-
HAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToandeckast JuHUSA «DyHKIMM U TpaduKM» TECHO MEeperuieTaercs c
JIPYTUMH JUHUASAMHU Y4€OHOTO Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIE10BaTEIbHOCTD
u3ydeHus Mmartepuana. V3ydeHwe CTEneHHOH, IMOKa3aTeNbHOM, JiorapuPMUYEecKol U
TPUTOHOMETPHUYECKUX (DYHKIHI, UX CBOMCTB M Ipa(pMKOB, NCIOIb30BaHNE QYHKIMN IS pEILICHHS
3a7ia4d U3 ApYrux y4eOHBIX IPEIMETOB U PEAIbHON J)KU3HU TECHO CBA3AHO KaK C MaTEMAaTHYECKUM
aHaJIM30M, TaK U C pEeLICHHEM ypaBHEHH 1 HepaBeHCTB. [1pu 3ToM 60s1bI10€ BHUMaHHE YACTISIeTCS
(OopMHPOBAHUIO YMEHMSI BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXK/Y pPa3IMUHbIMU BEITUUYNHAMH,
UCCIIEIOBAaTh MOJMy4YeHHbIe (DYHKIMH, CTPOUTh MX rpaduku. Marepuan 3ToH copepskaTebHON
JIMHWY HALlEJICH Ha Pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJISIIOIINX BBIPAKATh 3aBUCUMOCTH MEKIY
BEJIMYMHAMHU B Pa3IMYHON (opMe: aHATUTUUECKOH, rpadudeckoit u cnoBecHoi. Ero u3yuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0OOIIEHUIO |
KOHKPETH3alluH, UCIIOJIb30BAHNIO aHAJIOTUH.

CopnepxarenpHas nuHUs «Hadana mMareMaTHdecKoro aHajan3ay I03BOJISET CYIIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7ad, JOCTYMHbBIX 00y4aronumcs,
TaK KakK y HUX MOSIBISETCS BO3MOKHOCTh CTPOUTH TPAUKU CIOKHBIX (DYHKIUN, ONIPEASISITh UX
HauOOJbIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAA GUTyp U 0ObEMBI Tel, HAXOAUThH
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas coaepKaTelbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO>KHOCTH ITOCTPOEHHSI MAaTEMaTHUECKUX MOJIEIEH peallbHbIX CUTYaIUi, TO3BOJISIET HAXOAUTh
HaWIy4lllee pPEIICHUE B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHalM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(opMaIbHO-JIOTHYECKOTO ¥ KPEaTUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHUI pacroO3HABATh
IPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HcKyccTBe. OOydarommuecs y3HaIOT O
BBIJIAIONINXCSI Pe3yIbTaTax, MOTYYCHHBIX B XOJAE Pa3BUTHUS MaTeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CO,Z[ep)KaTeJII:HO-MGTO,Z[H‘-I@CKEUI JmHuA « MHOXKECTBA U JIOTUKA) BKIIOYAET B C€6$I DJIEMCHThI
TEOPUU MHOXXECTB M MaTeMaTU4YECKOW JIOrMKU. TeopeTHKo-MHOKECTBEHHBIE MPEICTaBICHUS
IPOHM3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH M IPeJIaraloT Hanbosee yHUBepCalbHBIN S3bIK,
OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH M €€ MPUIOKEHHH, OHM CBS3bIBAIOT pa3HbIC
MAaTCMAaTUYCCKUEC AOUCHUIUIMHBI WM HUX MPUIIOKCHUSA B CAUMHOC IICJIOC. HOE)TOMy Ba>XHO [O4aThb
BO3MOXXHOCTh OO0y4Yaromemycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOMU
MAaTCMAaTUKH U HUCIIOJIb30BATh CI'0 IJIsl BBIPAKCHUS CBOUX MBICJIEH. prFI/IM Ba’XHBIM IIPU3HAKOM
MaTeMaTUKH KaK HayKH CJEIyeT IPHU3HATh CBOWCTBEHHYIO €W CTpOrocTb OOOCHOBaHUW U
CJICAOBaAHUC OHpe,Zle.HéHHBIM ImpaBuJiaM IMOCTPOCHUA NOKA3aTCIILCTB. 3HAKOMCTBO C DJIEMEHTAMU
MaTeMaTUYeCKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OO0Yy4arouuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX MpaBuil, (GopMUpyeT HaBBIKU
KPUTHYECKOT'O MBIIIJICHHUS.

B yueGHOM Kypce «Anrebpa v Hayajla MaTeMaTUYECKOT0 aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICTTUPOBaHUs, KOTOpBhIE MPHU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIETICH peallbHbIX CUTYaIUil, HCCIETOBAHMS ITUX MOJENEN C MOMOUIBIO
anmapara anreOpbl U MaTeMaTU4ecKOro aHallh3a, WHTEPIPETAlMd IOJTYYCHHBIX pPe3yIbTaToB.
Takue 3amaHusi BIUIETEHBI B KaXIBIH W3 pa3[esioB MPOrpPaMMbl, MOCKOJIBKY BECh MaTepHhall
y4e0HOro Kypca IIMPOKO HCIONB3YeTCs IS PEIICHUs TPUKIATHBIX 3amad. [Ipu pemieHun
peabHBIX MPAKTUYECKUX 3a7a4 00ydaroIrecs pa3BUBaOT HAOJI01aTEIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIH30BATh AaHAIOTHIO, 0000IaTh M KOHKPETU3UPOBAThH
npobiemy. JledarenpbHocTh MO (OPMHPOBAHMIO HABBIKOB pEIIEHUS MNPUKIAAHBIX 3a7ad



OpraHM3yeTcs B TMpollecce HU3YYEHHS BCeX TeM Y4YeOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOr0 aHATIN3ay.

Ha usydenne yueOHOTO Kypca «Anredpa u Hayalia MaTeMaTHYECKOTO aHAIH3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 4yaca B HEZIEIO).

COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BIYMCICHUSA

Parmonanbubie ynciaa. OOBIKHOBEHHBIE M JECSITUYHBIC TPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue apoou. Ilpumenenne apoGeil 1 MPOLIEHTOB JUIsl peIIeHUs IPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHbIE W MppalMOHANbHbIE YHcTa. ApupMeTHYecKue
onepaluu ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyiab IEMCTBUTENIHHOTO YHCIIA U €r0 CBOMCTBA.
[TpubGnmmxEHHbIE BBHIYMCICHUS, TPAaBWIIA OKPYIJICHHUSA, NPUKHIKA U OLEHKAa pe3yibTaTa

BBEIYHCJICHUH.

Crenens ¢ 1nenbiM nokazateneMm. bunom Herotona. Mcnonbs3oBanne moaxossiiei GopMbI
3allucu l[GfICTBHTG.HBHBIX HUCCIT IJIA peH_IeHI/IH HpaKTI/I‘IeCKI/IX 3a1a4 U HpGI[CTaBJIeHI/IH JAHHBIX.

Apudmerndeckuii KOpeHb HATYypaJbHOM CTETICHU M €T0 CBOMCTRBA.

CreneHb ¢ palMOHAIBHBIM IIOKAa3aTelieM W €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIbHBIM
[IOKa3aTeJIEM.

Jlorapudm uymncna. CoiicTBa jgorapudma. JlecaTHUHbIC U HATYypAIbHBIE JTOTapu(pMBbI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxnecTBa M TOXAECCTBEHHBIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUS-CleICTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTRA.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-PAllMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl OT OJTHOM ITepEMEHHOM. JleleHre MHOTOUYJIEeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
be3y. Muorounensl ¢ nensiMu kod¢pdurmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUN, COACPIKAIIMX CTEICHH U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METObI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTeIbHbIX YPaBHEHHUI.



[IpeoOpazoBanue BBIpaKEHUH, COIEPKAIIMX JOTaPUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIBl pEIIEHHs JIOrapU(PMHUUYECKUX
YPaBHEHUH.

OcHoBHBIE TpHroHOMeTpHueckue (opmynsl. [IpeobpazoBaHue TPUTOHOMETPHUECKUX
BbIpaXEHUM. Perenre TpuroHoMeTpuyecKux ypaBHEHHM.

Pewienne cucreM JMHEHHBIX ypaBHEHUH. Marpuina CHUCTEMbl JIMHEHWHBIX YpaBHEHHM.
Onpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKUH CMBICT W CBOMCTBA, BBIYUCICHHE
€ro 3Ha4YCHMs, MPUMEHEHUE OIpPEACIUTENs I PEUICHUsS CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Pemienne npukiIagHbIX 337ad C MOMOUIIBIO CHUCTEMBbI JIMHEHHBIX ypaBHeHUU. MccrmemoBanue
IIOCTPOEHHOM MOJIEIHU C TOMOLIBIO MAaTPULL U ONIPEAETUTENEN.

ITocTpoeHre MaTeMaTUYECKUX MOJCIIECH pEeaIbHOM CUTyallMd C IOMOIIBIO YPAaBHEHUM U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3aJa4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peasIbHON KHU3HH.

DOyHKUUM U rpapuku

OyHKIUS, cnocoObl 3amaHus ¢GyHKIUA. B3ammHo oOpaTtHbie ¢yHKImMu. Kommosunus
¢ynkuuit. I'paduk pyHkumuu. SnemeHTapHbIe IPeodpazoBaHus rpauKoOB QPyHKIUI.

Ob6nacTp onpeneneHus U MHOKeCTBO 3HaueHud ¢pyHkimu. Hymmn ¢ynkmun. [TpomexyTku
3HaKomocTossHCTBA. YETHple M HeuéTHble QyHKuuu. [lepmonmueckune ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (yHKIIMHA. MaKkCUMyMbl 1 MUHUMYMBI QyHKunu. Hamboublee 1 HauMeHbIIee
3HauCHHS (QYHKIH Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTu4dHas U APOOHO-THMHEHHAS QYHKIIUUA. DIEMEHTAPHOE MCCIICIOBAHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas GyHKIMS C HATypaJIbHBIM W IIEJIBIM TIOKaszareneM. EE cBoicTBa W rpaduk.
CpoiicTBa 1 rpaduk KOpHS Nn-Oif CTENeHU Kak (PyHKIUH OOpaTHOM CTENEHU C HATypalbHbIM
MOKa3aTeJIeM.

[TokazaTenpHas u norapudmudeckas QpyHKIUU, UX CBOWCTBAa U rpaduku. Mcrnoap3oBanue
rpaduKoB QYHKUUH ISl pelICHUs yPaBHEHHA.

TpuroHomerpudeckas OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPHUYECKUX  (PYyHKITHIA
YHUCJIOBOIO apryMeHTa.

OyHKIMOHATbHbBIE 3aBUCIMOCTH B PEaJbHBIX Mpolieccax U sBileHUsIX. [ paduku peasbHbIX
3aBUCUMOCTEH.

HauyaJjia MaTeMaTH4YeCKOro aHAJIN3a
ITocenoBaTeNbHOCTH, CIIOCOOKI 3aaHus MOCIEA0BAaTEILHOCTEH. MeToq MaTeMaTHIECKOM
I/IHI[yKI_[I/II/I. MOHOTOHHBIC 158 OFpaHI/I‘-IeHHBIe IIOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHUKHOBCHUS

MaTeMaTUYECKOT0 aHaJIM3a KaK aHalln3a 0ECKOHCYHO MaJlbIX.

ApudmeTrndeckass M TeOMETpHYECKas  MpOrpeccuu. beckoHeuHo  yObIBaroImas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKONW MPOTPECCHH.



JIvHEeHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opmysia CIHOXKHBIX ITPOILIEHTOB.
Hcnonbp3oBanue nporpeccuu sl pelieHus pealbHbIX 3a/1ay MPUKIAJHOTO XapaKTepa.

HenpepoiBable GpyHKIIMYN 1 11X cBoiicTBa. Touku pa3peiBa. ACUMNOTOTHI IpaUKOB PYHKIUH.
CgoiicTBa (hyHKITMI HEMPEPHIBHBIX HAa OTpe3Ke. MeToa MHTEPBAJIOB VISl PEIICHHS] HEPABEHCTB.

[IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIMN TSl pEIICHHS 3a/1a4.

IlepBas u BrOpas nmpousBojaHble GpyHKIUU. OnpeneneHue, reoMeTpUIecKuii U pU3nIecKuii
CMBICJI IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy (QyHKIIUH.

[IpousBoaHbIe aneMeHTapHbIX GyHKIUN. [[por3BOIHAS CYyMMBI, TPOU3BEACHHUS, YACTHOTO U
KOMITO3HITNH (yHKITHH.

MHoxecTBa H JIOTHKA
MHOecTBO, Olepaly HaJl MHOXECTBaMU U UX cBoiicTBa. Jluarpammel Ditnepa—BenHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O anIiapata [Jisd OIMMCAHUA PCAJIbHBIX ITPOHCCCOB U

SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MATEMAaTUIECKOTO 00BEKTA, CIEICTBUE, TOKA3aTEIbCTRO,
PaBHOCUJIbHBIE YPABHECHHUS.

11 KJIACC

Yuciia 1 BIYMCICHUSA

Harypanbusle u nensle uucna. [lpumeHeHME NPU3HAKOB JEIMMOCTH LENBIX YHCEl,
HanOospmmi obmuid aenurens (nanee — HOJl) u naumensinee obmiee kpatHoe (naee — HOK),
OCTaTKOB I10 MOAYJIIO, alropuTMa EBKina s perenus 3ajad B LENbIX YUCIIax.

KommuiekcHple uymcna. AnreOpanudeckass W TpUTOHOMETpHUYecKas (OpPMBI  3aIlUCH
KOMIUIEKCHOTO uucia. ApudMeTHdyeckre onepanu ¢ KOMIUIEKCHBIMU 4nciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHne KOMIUJIEKCHBIX 4YHCEN JJs peumieHus (U3NYecKux u
FEOMETPUUECKUX 3ajau.

YpaBHeHUs M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHHI 1 HEpaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot0op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHHMH C MOMOIIBIO TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PelreHne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTENbHBIX U JIOrapu(pMUUECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PELLIEHUS] UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U COBOKYITHOCTEH PAllMOHANIbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHUII.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3aJad U
3aJa4 M3 Pa3IMYHBIX OOJNIacTel HAyKW W pPEaTbHON >KM3HM, WHTEpPHpETalus IOJy4YEeHHBIX
pe3yJIbTaToB.

DOyHKIUM U rpadpuku

I'padpux xommosuruu ¢yskmuii. ['eomeTpuueckue oOpas3pl ypaBHEHUN W HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpadUKH.

['padpraeckue MEeTOIBI peIIeHHs ypaBHEHU 1 HEpaBEHCTB. | paduueckre MeTOIbI peIIeHUs
3a/1a4u ¢ mapamMeTpamH.

Ucnonb3oBanue TpadmkoB (GYHKIUH UIsI UCCICIOBAHUS TPOIECCOB W 3aBUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana MaTeMaTH4eCKOr0 aHAJIN3a

[TpumeneHre Mpou3BOJHON K UCCIEIOBAaHUIO (DYHKIIMHA Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxosxaeHne HanOobIIero 1 HAMMEHBIIEr0 3HAYeHN I HENTPEPBIBHOM (DyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM ISl HAXOXKACHUS HAWIYUYIIero pPElIeHUs B IPUKIATHBIX
3amadax, A ONpPENENICHUS CKOPOCTH M YCKOPEHHUs Tpolecca, 3aJaHHOTO (GOopMyIsoil uim

rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO mepBOOOpa3HbIX. llepBooOpa3HbIe 3IeMEHTAPHBIX
¢bynkuwmii. [TpaBuia Hax0XIeHUS TEPBOOOPAZHBIX.

Nurterpan. ['eomerpruyueckuid CMbICH UHTErpaia. Beruuciaenue onpeneéHHOTO MHTErpaia
no ¢popmyne Hetorona-Jleitouuna.

[Ipumenenrne wHTErpaia JUIsi HAXOXKICHUS IUIOMAACH IUIOCKUX (Uryp U o0BEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii audhepeHInaNbHBIX ypaBHEHHH. MaTeMaTnueckoe MOJSINpOBaHHE
peanbHBIX MPOLECCOB C MOMOILBIO JU(PGepeHIINATbHBIX YPaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBIN YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JUYHOCTHBIE PE3YJIBTATDI
1) rpaxaaHCKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3UIMM  OOydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOMIECTBA, MPEACTABICHHWE O MaTEMaTHYECKHX OCHOBaX



(YHKLIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHMH, HpOLENyp TIpakJaHCKOro oOliecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHHE B3aMMOJCHUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMH B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAYECHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOIIOMY H
HACTOAILLIEMY POCCUKWCKON MAaTreMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCHUUCKUX
MaTeMaTUKOB W POCCHUUCKON MAaTeMaTHYECKOM IIKOJbI, MCIOJb30BAHUE ATUX JOCTHKEHUU B
JIpYTHUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE  JIyXOBHBIX  IIEHHOCTEH  POCCHHCKOro  Hapoaa, c(HOPMHPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, OTUICCKOTO MOBCACHUS, CBA3AHHOI'O C MPAKTUYCCKUM MPHUMCHCHUCM
JOCTHXKCHUI HAYKH M JCATCIBHOCTBIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJIAAa B MOCTPOCHUE
YCTOWYMBOTO OyIyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

JCTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHUH, pacCyKICHUH, BOCIPUUMYMBOCTD K MATEMaTHUYECKHM AacCIIeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3I0pPOBOTO
u Oe3omacHOro oOpasza XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEXUM 3aHITHIA U OTAbIXA, peryisipHas (pu3nveckas akTHUBHOCTb ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUAX CIOPTHBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOIIOOHS, HHTEPEC K PAa3IUYHbIM chepam
HpO(i)eCCI/IOHaJ'H:HOI\/’I ACATCIBbHOCTHU, CBA3aHHBIM C MaTeMaTUKON U eé MMPUITOKCHUAMHA, YMCHUC
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymieil npodeccnrt W peann30BBIBATH COOCTBEHHBIC
JKHU3HCHHBIC IIJIaHbI, TOTOBHOCTH H CHOCO6HOCTB K MAaTcMaTU4CCKOMY O6p&30BaHI/IIO n
camMo00pa30BaHUIO Ha MPOTHKCHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTEMAaTHUECKON HAPaBICHHOCTH;

7) IKOJOrHYeCKOr0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh DKOJIOTHYECKON KYJIbTYpbl, ITOHUMaHHUE BIHMSHHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
I00ATBHOTO XapaKTepa AIKOJIOTHISCKUX MPOOIIeM, OpHEHTAITUS Ha IPUMEHEHUE MaTeMaTUUECKIX
3HAHUH IS peleHus 3a7a4 B 00J1aCTH OKpY KaroIle Cpe/ibl, IIIaHHPOBAHUE TIOCTYIIKOB U OL[CHKH
MX BO3MOXKHBIX MMOCIIEICTBUM VISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH, MOHMMAaHHE MATeMaTUYeCKOM HayKH Kak cepsl



YEJIOBEYECKON JIEATENBHOCTH, 3TANOB €€ Pa3sBUTH M 3HAYMMOCTH IS PA3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA U MAaTEMAaTUYECKON KyJIbTYpOH KaK CPEACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTb OCYIIECTBIIATH IIPOECKTHYIO M UCCIIEN0BATENBCKYIO NEATEIbHOCTD UHAUBUAYAIBHO U
B IpyIIIIE.

METANPE/IMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3zoBble JJornueckue aeicTBu:

BBISBIIAITh U XapaKTEpU30BaTh CYIIECTBEHHbIC HPU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOWICHMHA MEXAy TMOHATUAMH, (OpPMYyIUpOBaTH ONpEACTCHUS  IOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMKM, OCHOBAaHMS JUIsl OOOOIIEHHS WU
CPaBHEHMUsI, KpUTEPUU ITPOBOANMOI0 aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIUpPOBATH M MPEOOpPa3OBBIBATh CYKJEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, eAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBIABIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M NPOTUBOpeuns: B (pakrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, IpeyiaraTb KPUTEpUU A BBIABICHMS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

ACJIaTb BBIBOJBI C HCIIOJIB30BAHHUCM 3daKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH TI0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENBHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKJACHUH (MPSMBIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH MPUMEPbl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpATh HanOOJIee MOIXOMAMINI ¢ YIETOM CaMOCTOSATENILHO BBIACTICHHBIX KPUTCPHUEB).

Ba3zoBrble ucciaenoBareLcKue NeiiCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKHI MHCTPYMEHT MO3HAHUs, (HOPMYyITUPOBAThH
BOINPOCH], (PUKCUPYIOLIME NPOTHBOpEYME, NpoOJIeMy, yCTaHABIMBATh HCKOMOE U JAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIN  AKCIIEPUMEHT, HUCCJIEAOBAHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOrOo OOBEKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIEHO (hOpMyJIMpOBaTH 00OOIEHHS M BBHIBOJBI MO pE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHNUs, UCCIICAOBAHHUS, OICHUBATh JOCTOBEPHOCTD MOYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IEeHHI;

IMPOrHO3MPOBATH BO3MOXKHOC PA3BUTUC MPOHECCA, a TAKIKC BbIIBUTATH IMPCAINIOIOXKCHUSA O
CT'0 Pa3BUTHUU B HOBBIX YCJIOBHUIX.



PatGora ¢ unopmanmeii:

BBISIBIIATH JMe(UIUTHI WHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HAa BONPOC U IS
peuieHus 3a1a4uu;

BBIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB  pA3jIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPIPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHJIOB U (GopMm
IIPEJICTaBICHHUS],

CTPYKTYpPHPOBaTh MH(POPMALINIO, TPEACTABIATH €€ B PA3TMUHBIX (OpMax, MITIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAE&KHOCTh HHGOPMAIMKM IO  CAMOCTOSTEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS
Oo0menne:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBUSMHU U IIEISIMH
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOYKY 3PEHMsI B YCTHBIX M IHCbMEHHBIX
TEKCTax, 1aBaTh [IOSICHEHUs 110 X0y PEILICHU 3a1a4i, KOMMEHTHUPOBATh IIOJIy4YCHHBIN PE3YJIbTAT;

B XO7€ 0OCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pemraeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAICJICHHBIE HA IOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHHUKOB AMANOra, OOHapyKUBaTh Pa3iU4yhe M CXOJCTBO
HIO3UII, B KOPPEKTHOU hopme POpMYIHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEACTABISTh PE3YJIbTAThl PELICHUS 3a7aud, SKCIEPUMEHTa, HCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BHIOMPATh (GOpMaT BBHICTYIIIICHUS ¢ YUETOM 3a/1a4 IPE3EHTALUU U 0OCOOEHHOCTEN
ayJIUTOPUH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA

Camoopranmn3anus:

COCTaBJIATh IUJIaH, aJTOPUTM pElIeHUs 3aJayd, BBIOMpaTh Croco0 pelieHus ¢ y4éTom
UMEIOIINXCS PEeCypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/VIEKT:

BJIa/IETh HAaBBIKAMH [T03HABATENBHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUIA U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJILTATOB, BJIIAZICTH CHOCO6aMI/I CaMOIIPOBCPKHU, CAMOKOHTPOJIA
mpolecca U pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auH;

npeaBuaCTb TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPpU PCHICHUU 3ada4dv, BHOCUTH

KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUSAM, OOBSCHATH IPUYNHBI JOCTHIKCHHSI
WM HCAOCTHMIXKCHUA PC3YyJIbTATOB  ACATCIIBHOCTHU, HAXOIAUTHh OH_II/I6Ky, AaBaTb  OLICHKY
pUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI JAeATECJIBbHOCTD:

MOHMMATh M WCIOJIb30BATh MPEHMYIIECTBA KOMAHIHOW M MHIUBUAYAILHOW PabOTHI MPH
pemieHnd y4eOHBIX 3a7ad, NPUHAMATh IeIb COBMECTHOW JCSITeNBbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpenessiTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YJIbTAT PA0OTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBLIX (Gopmax padoThl (0O0CYykIeHUs, OOMEH MHEHUH, «MO3TOBbIC
HITYPMBD» ¥ UHBIE), BBITIOIHSTH CBOIO 4aCTh PaOOTHI U KOOPUHUPOBATH CBOU JEHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSM,
c(hOpMYyJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.
MNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kiaacce oOydaromuiics MOMYyYUT CIEAYIONUIME IPEIMETHbIC
pe3ynbTaThl MO OTIENbHBIM TeMaM paboueil mporpaMmbl yueOHOro Kypca «Anredpa U Hauvana
MaTeMaTHYECKOT0 aHAIN3ay:

Yucia 1 BbIYUCICHUSA:

CBOOOJHO ONEpUPOBATH MOHATUSIMU: PallMOHAILHOE YUCIIO, OECKOHEUHAs MepuondecKas
NpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX

Yuceil, MOAYJIb I[CﬁCTBPITCJ'II)HOFO qucia,

IPUMEHSATH IPOOH U MPOLEHTHI U1 PELICHUs MPUKIAJHBIX 3a/1a4 U3 PA3JIMYHBIX OTpaciei
3HAHUU U PEAIbHOU KU3HY,

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHHS, MpaBHJIa OKPYTJEHUS, MPUKUAKY U OLEHKY
pe3yJbTaTa BEIYMCIICHUH;

CBOOOMHO OMEpPUPOBATh TOHSTHEM: CTEMEHb C IIEJIBIM I[IOKa3arejeM, HCIOIb30BaTh
MOAXOAAIIYI0O (OpMy 3allUCH JEHCTBUTEIBHBIX YHUCEN JJIS PEIICHUs MPAKTHYECKUX 3a7ad U
MIPEJICTABICHUS TaHHBIX;

CBOOOHO OTEpPUPOBAThH MOHATHEM: apu(PMETHUECKUN KOPEHb HATYPAIbHOUN CTETICHU;

CBO6OI[HO ONCpHUPOBATH NOHATUEM: CTCIICHD C pallMOHAJIBHBIM ITOKA3aTCIICM,

CBOOO/IHO ONEpPHPOBATh TMOHATUSAMM: JOrapu(M 4YNCIA, JECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOGOI[HO OIICpHUPOBATH IMOHATHAMU: CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC 4YHCJIOBOTI'O
apryMeHTa;

OIEpUPOBATh MOHATUSIMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YMCIOBOI0 apIyMEHTAa.

YpaBHeHUS M HEpaBEeHCTBA:



CBOOOHO OMEpPUPOBATH MOHITUSIMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U yPaBHEHUSI-CIIEJCTBUS, PABHOCUJIBHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJAbl PEIICHUS PALMOHATIBHBIX M JPOOHO-pALMOHATIBHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB [UIsl PELICHUs HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW TEepEeMEHHOW, MHOTOUYIEH C
neJIbIMN KOB(b(bI/II_[I/IeHTaMI/I, KOpHHU MHOT'OYJICHA, ITIPUMCHSATH ACJICHUC MHOT'OYJICHA HAa MHOTOYJICH
¢ octaTkoMm, Teopemy besy u teopemy Buera nys penienus 3aaay;

CBOOOJHO OMNEpUPOBAaTH MOHATUSMH: CHUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpula,
ONpeAeUTeNh MATpPUILBl 2 X2 W €ro TEOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
OMPCACIIUTCIIA 2x2 AJIL BBIYHUCJICHUS €TI0 3HAYCHUA, HPUMCHATL OIMPCACIIUTCIN JJIs1 PCIICHUA
CUCTEMbl JIMHEWHBIX YpaBHEHUN, MOJEIMPOBATh pealbHbIE CUTYallMd C MOMOIIbIO CHUCTEMbI
JMHEVHBIX YpPAaBHEHMM, HCCIEI0BATh IIOCTPOEHHBIE MOJEIH C MOMOIIBIO MAaTpULl U
orpeenuTeNel, THTepIPETUPOBATh MOIYYESHHBIN pe3ybTarT;

HCITOJIH30BaTh CBOMCTBA JIEHCTBHUI C KOPHIAMH JIJIsl TPEOOPa30BaHUs BBIPAKCHUH;

BBIMOJHATh MpeoOpa3oBaHUsl UYMCIOBBIX  BBIPAKEHUH, COAEpXKAIUX CTENEHU C
paIMOHATLHBIM MTOKA3aTENIeM;

WCIIONIb30BaTh  CBOWCTBA JIOTapu(PMOB I  MPeoOpa3oBaHUs  JIOTapU(DMHUECCKUX
BBIPAKECHMUI;

CBOOOMHO  ONEpUPOBATH  TOHATUSMHU:  HPPANHOHANBHBIC,  TIOKA3aTEIbHBIE U
jorapuMHUyUecKre ypaBHEHHsI, HAXOJUTh UX PELIECHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYECKHe  (OopMyJIbl  uid  MpPeoOpa3oBaHMA
TPUTOHOMETPUYECKHUX BBIPAKCHU;

CBOOOJHO ONEpPUPOBATh IMOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, MPUMEHSThH
HeoO0XxouMbIe (HOPMYJIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh pPEATbHbIC CHTyallUd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHCHUS, HCPABCHCTBA II0 YCJIOBHUIO 3aJa4d, HUCCICAOBATL IMOCTPOCHHBLIC MOACIU C
UCTIOJIb30BaHUEM aIapaTa ainreophl.

@OyHkuuM U rpapukm:

CBOOOJTHO ONEpUPOBATh MOHATHAMM: (YHKLHUS, CIOCOOBI 3amaHus (YHKIMH, B3aUMHO
obpaTHble (QYHKIIMH, KOMIO3ULMUS (PYHKIUH, TpaduK (QYHKINU, BBHITOIHATH ASJIEMEHTapHBIC
npeoOpa3oBanust rpauKoB QyHKIIMIA;

CBOOOMHO OMEPUPOBATh MOHSTUSIMH: OONACTh OMPENEICHHs W MHOXKECTBO 3HAUCHUN
byHKIMN, HyIM QYHKUINH, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJTHO ONEpPHPOBATH MOHATUSMHU: UYETHBIE M HEUETHbIC (YHKIMHU, MEPHOIHYECKUE
GyHKIUM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHHMMYMBbI (yHKLUH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYeHNEe (PYHKIIUN Ha TPOMEKYTKE;



CBOOO/IHO OIEpHUPOBATh MOHATHUAMH: CTETEHHAs (QYHKIHUS C HATYpaJbHBIM M LEJIBIM
nokasaresueM, rpaduk CTENEHHON (YHKIMM C HaTypalbHBIM M LIEJBIM IOKa3aTejeM, rpaduk
KOPHSI N-01 CTENeHN KaK (QyHKIMH 0OpaTHOW CTENEHU C HAaTypaJIbHBIM ITOKA3aTeleM;

ONepUpPOBaTh TOHATUSIMHU: JIMHEWHAas, KBaJpaTU4Has M APOOHO-TMHEHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPA(PUKOB;

CBOOOJHO OMEpPUPOBATh MOHATHUAMU: TMOKa3aTeldbHAs U Jorapupmuueckas (QyHKIMH, UX
CBOMCTBA U rpadUKH, UCIOJIb30BaTh UX I'paUKNU 7S peIIeHUs] ypaBHEHUI];

CBOOOJTHO OIEPUPOBATH TMOHATUAMU: TPUTOHOMETPHUECKAST OKPYKHOCTb, OIpEeIICHUE
TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOIO apryMeHTa;

UCIONIb30BaTh Ipaduku (QYHKUUH Ui MCCIENOBaHMS IPOLIECCOB M 3aBHUCHUMOCTEH IpH
pelIeHUH 3a/a4 U3 JPYTUX y4eOHBIX NMPEIMETOB M PEANbHOM JKU3HH, BBIpaXaTh (HopMylamu
3aBUCHUMOCTH MEXKIY BEJIUYHHAMU;

Havajia MmaTeMaTH4YeCKOI0 aHAJIHM3a:

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: apUPMeTHUYecKas U TeOMETpHUYECKas MpPOrpeccus,
0eckoHeuHO yObIBarOIasi FeOMETpUYECcKasi MPOrpeccHsl, TMHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
(dopMyIIa CI0XKHBIX MPOLIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPUPOBATH  TMOHATHSAMHU:  IIOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUs
IIOCIIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYECHHBIE [TOCIIEN0BATEIbHOCTH, TOHUMATh OCHOBBI

3apOXKACHUSA MATCMATHYCCKOI'O0 aHalin3a KaK aHaJIn3a OCCKOHEUHO MaJIbIX,

CBOOOIHO ONEpPHPOBATh MOHATHUSAMH: HETMPEpPBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMU, aCUMOTOTHI Tpaduka GyHKIUY;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM: (YHKIMS, HEMpepbIBHAas Ha OTpe3Ke, HMPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH JUIs peLLIeHHs 3aa4;

CBOOOZHO ONEpPHPOBATH TOHATUSIMH: TIepBas W BTOpas MPOM3BOAHBIC (YHKINH,
KacaTenbHast K rpaduky QyHKINY;

BBIUHCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUHU IBYX (DYHKIIUH,
3HATh MIPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKHUI U (PU3UUECKUIN CMBICT IPOU3BOTHOM JIJIsl pEILICHHs 3a/1a4.
MHuoxecTBa H JIOTHKA:
CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JAJIs ONMCAHUS PEATIbHBIX MPOLIECCOB U
ABJIEHHUH, TPU PELIEHUH 3a]a4 U3 APYTUX Y4EOHBIX IIPEIMETOB;



CBOOOJHO OINEpPUPOBaTH MOHATUSMU: OIpEAeNeHUEe, TeopeMa, YpaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, JJOKa3aTeNbCTBO, PAaBHOCWIBHBIC YypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOydenmss B 11 KJjacce oOydarOmMCsS TOJYYUT CIEAYIONUE MPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paloueil mporpamMMbl yueOHOro Kypca «Anredpa W Havasia
MaTEeMaTHYECKOTO aHAIN3a):

Yuciaa 1 BHIYUCTIEHHAS:
CBOGOI[HO OHepI/IpOBaTI: IIOHATUAMMUN . HaTypaJII:HOG n 1nejiIo0€ 4Yucio, MHO>KECTBA
HaTypaJbHbIX U LEJbIX YUCEN, UCIOJIb30BaTh MpU3HAKU AeauMOocTH 1enbix yncen, HOJ n HOK

HaTypaJIbHBIX YKCEN I PEIICHMS 3a]a4, IPUMEHATh AIrOpUTM EBKINAA;

CBOGOI[HO OIICpHUPOBATH NOHATUCM OCTAaTKa 10 MOAYJITO, 3alIUCbIBATh HATYPAJIbHBIC YN CJIAa B
PA3JIMYHBIX MMO3UIUMOHHBIX CUCTEMAX CUHUCICHUS,

CBOOOJHO OMNEPUPOBATh MOHATHSAMHU: KOMILIEKCHOE YHCIO U MHOKECTBO KOMIIIEKCHBIX
YHCcell, PEICTAaBIATh KOMIUICKCHBIC YHCIIa B aireOpanveckodl U TPUTOHOMETpPUIECKor Qopme,
BBIMOJIHATH apu(MeTHYeCKre ONepaluy ¢ HUIMH U U300pakaTh Ha KOOPIUHATHON MIIOCKOCTH.

YpaBHeHUsS M HEpaBEeHCTBA:

CBOOOMHO  ONEpUPOBATH  TIOHATUSMHU:  HPPANHOHANBHBIC,  TIOKA3aTEIbHBIE U
jorapuMuyuecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO0 PABHOCUIIBHBIX I1EPEXO0/I0B;

OCYHIECTBIISATH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OINEpPHPOBATH TIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTDH
Heo0XouMbIe (POPMYJIBI IJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUI U HEPAaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEH
pallMOHATIbHBIX, HWPPALMOHATBHBIX, IOKA3aTeNIbHBIX M JIOrapu(PMUUECKUX YpaBHEHUU H
HEPaBEHCTB;

pemaTh palnuoOHAaJbHBIC, HMPPALMOHANbHbBIC, II0KA3aTeNbHbIEC, JIOTApU(PMHUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOYJIN U ITapaMeTpBhL;

IPUMEHSTH rpaUuecKrue METO Il JJIsl pEIIeHUs] YpaBHEHUI U HEPaBEHCTB, a TAKXKe 3a1a4 ¢
napaMeTpamu;

MOJIEJIMPOBaTh peallbHble CUTyallUd Ha f3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIEIOBATh TOCTPOECHHBIE MOIEIH
C MCIIOJIb30BAaHUEM allllapara ajaredpbl, UHTEPIPETUPOBAThH MOJyUYEHHBINH Pe3yIbTaT.

@OyHKkuuM U rpapukm:

CTpOUTH TpaduKU KOMITO3UIIUU (YHKIMI C MOMOIIBI0 AJIEMEHTAPHOIO HCCICIOBAHUS U
CBOMCTB KOMIIO3UIIUH ABYX (DYHKITHIA;

CTPOUTH T€OMETpUYECcKre 00pa3bl ypaBHEHHI 1 HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;



CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA;
NPUMEHATHh QYHKIUH T MOJICTUPOBAHMS U MICCIICIOBAHUS PEATBHBIX TPOIIECCOB.
Hauvana MaTeMaTH4eCKOro aHAJIN3a:

UCTIONIb30BaTh TPOM3BOJHYIO Il HCCIEAOBaHUS (QYHKIMHM Ha MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HAMMEHBIIIee 3HaUYCHUS (DYHKIIUH HENPEPHIBHOW Ha OTPE3KE;

UCTIOJIF30BaTh MPOM3BOIHYIO JIJISl HAXOXKACHHU S HAWTYUIIeTO PEIICHHS B TPUKIIAIHBIX, B TOM
YHCIIe COIUATBHO-DKOHOMUYECKHX, 3a1a4ax, AJIsl OMPEIeICHUsI CKOPOCTH U YCKOPEHHUS TIpoIiecca,
3a1aHHOTO (POPMYIION M TpadUKOM;

CBOOOJHO OMEPHUPOBATH MOHITUSIMHU: TIepBOOOpa3Hasi, ONPEACIEHHbBIN HHTETpall, HAXOIUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH WHTErpain mo Qopmyne HproToHa-
Jleiibunma;

HAXOJWTh IJIOMAAH MIIOCKUX (GUTYP B 0OBEMBI TEJ C TOMOIIBIO0 HHTETPAJIA;

HUMCTb IMPCACTABJIICHUC O MATCMATUYCCKOM MOJCIUPOBAHHU Ha HOPUMEPC COCTABJICHUSA
nuddepeHIMaTbHBIX YPaBHCHHU;

plliaTh MPUKIAAHBIC 3a/la4yd, B TOM YHCJIC COLUAIbBHO-3KOHOMHNYCCKOIO U (1)I/I3I/I‘IGCKOI‘O
XapaxkTepa, CpeaACTBAMH MaTEMaTUYCCKOTI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
Ne HaumeHnoBanue pa3iesioB U TeEM IPOrpaMMBbl KonunuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
n/m Bcero KonTposbHbie u [IpakTnueckue 00pazoBaTeNbHBIE PECYPCHI
MIPOBEPOUYHBIE PAOOTHI paboThI
1 MHO0keCTBO AeHCTBUTEIBHEIX Yucell. MHOTO4ICHBI. 24 2
PanmonansHble ypaBHEHUS U HEpaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHECHUMN
2 Oynknuu v rpaduku. CrenerHas GyHKIHS C ETbIM 12 1
MOKa3aTeleM
3 Apudmerndeckuii KOpeHb n-0it creneHu. MppannonanbHbie 15 1
YpaBHECHHUSI
4 [TokazatenpHas ¢pyuknus. [lokazareapHble YpaBHEHHS 10 1
5 Jlorapudpmuueckas Gpynkuus. Jlorapupmuaeckue 18 1
YpaBHEHHUSI
6 TpuroHomMeTpUueCKUe BEIPAKEHUS U YPABHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIMsl 3HAHUI 5 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KIIACC
No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMBI KomnuecTBo yacos DOnekTpoHHBIC (IU(PPOBLIE)
/11 Bceero Kountposnbusie u [IpakTrueckue o0pa3oBaTenbHbIE PECYPCHI
MIPOBEPOYHBIC PAOOTHI paboThI
1 WccnepoBanue GhyHKIMA ¢ TOMOIIBIO TPOU3BOTHOM 22 2
2 ITepBooOpazHas M UHTETPa 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKITAMN. 14 1
TpuronomeTpruecke HEPABEHCTBA




4 HppaunoHanbHble, TOKA3aTEIbHbBIE U 24 1
jorapuMuUecKre HepaBeHCTBa

5 KommiekcHbie uncia 10 1

6 HartypasibHble U 11enble yucia 10 1

7 CucreMbl pallMOHAIbHBIX, UPPALMOHATBHBIX 12 1
MOKA3aTeIbHBIX U JOTapU(PMUUECKUX YpaBHEHUI

8 3agayu ¢ mapaMeTpamu 16 1

9 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUI 16 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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