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INOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y is
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaloOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KoTopas (OpMYIUpYyeT CBOHU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOILIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX VISl JalbHEHMIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSMHU aiareOpbl M MaTEMaTHUYECKOTO aHalih3a pPa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIECHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4EeCKOro
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIpPETAlUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJECBAIOT PAa3IMYHBIMU METOAAMU  PELICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TMTPOU3BOAHON, TPHU PEIICHUH TMPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4 U3 APYruxX yuyeOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:KaTeiabHasl JMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOpPHIE MPHU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMmeHeHue npoOeit U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYNMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHONW K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HhOPMYJIOH WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€HAa  POCCHUHCKOro  oOmiecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHH, pacCyXI€HHU, BOCPUUMUYNUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOoEeCCUOHANIBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH JUJISI PA3BUTUS LMUBUIM3AIMHM, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUI:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, MPeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHWSA, BHIOMpAaTh HauWOoJiee TMOAXOMSIMUA € y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOIl TEMB,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedJeKkcun KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEUICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pabOThI, pacrpeneiiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLEHHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO ONEPHUPOBATH TMOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, aPKKOCHHYC M apKTaHIE€HC YKCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSAMH JJsi NpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PYHKIUH OOpaTHOM CTENEHu C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYrHMX y4EeOHBIX MPEIMETOB U pEalbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEeI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh IMOHATUSMHU: HATypalbHOE U 1LIEJO0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA |
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKHX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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