


HHOACHUTEJIBHAA 3AIINCKA

VYueOHbIl Kype «AnreOpa W Haydajga MaTEMaTHYECKOTO aHaW3a» SBIBICTCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOTpaMMe CpEeAHEro oO0IIero oOpa3oBaHUs, MOCKOIBKY, C OIHOU
CTOPOHBI, OH O0€cleuYrBaeT HMHCTPYMEHTANbHYIO0 0a3zy [UIs H3yYeHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUpPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHE
oOydaromuxcsi Ha YpPOBHE, HEOOXOIMMOM JMJii OCBOCHHMS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUM, CIIOBECHOCTH U JpyrHX JUCHMIUIMH. B pamkax pmaHHoro ydeGHOro Kypca
oOyyarolmuecss OBJIQJCBAIOT YHUBEPCAJIbHBIM  S3BIKOM COBPEMEHHOM HayKu, KOTOpas
(hopMyHpyeT CBOM TOCTIIKEHUSI B MAaTEMAaTUYECKOU popme.

VY4eOHblil Kypc anreOpbsl U Hayajl MaTEMaTHMYECKOIrO aHalli3a 3aKja/bIBa€T OCHOBY JUIS
YCHENIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHH, OHUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKH M OOIIECTBEHHOH >KM3HHM, IMO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh UX IS
JanbHeWero o0pa3oBaHuMss M B IIOBCEJIHEBHOM JKM3HM. B TO 3Ke Bpems OBJajeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl 1 MaTeMaTHYeCKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb, JOKa3bIBaTh
YTBEPXKJICHHS C IOMOIIBI0 MHAYKIUH U PACCy’KAaTh ACTyKTHBHO, UCHOJIB30BaTh 0000IIEHNE U
KOHKPETHU3aIMi0, abCTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET KpPEaTHBHOE W KPUTHUYECKOE
MBIIUICHHE.

B xome um3ydenus yueOHOro Kypca «Anrebpa M Hauaga MaTEeMAaTHYECKOTO aHaJIH3a»
oOyyaromuecs: TMOJy4aloT HOBBIM ONBIT pEIIeHUs NPHUKIATHBIX 3a1ad4, CaMOCTOSTEIHLHOIO
IOCTPOEHUSI MaTEeMaTHUYECKUX MOJIENEeH pealIbHbIX CUTYyallud, MHTEPIpPETAlUU MOJYyUYEHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MpUMepaMi MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJE, HayKe U
UCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4ueOHblil Kypc 007amaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydeOHbIM MaTrepuan, CHOCOOCTBYIOUIMHA (HOPMHUPOBAHMIO HAYYHOTO
MHPOBO33pEHHUs, TakKk U dYepe3 crnenuduky ydeOHOH  AesITeNbHOCTH, TpeOyromein
OPOAODKUTETILHOW  KOHIEHTPAallMd  BHUMAaHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YECHHBIN pe3ysbTarT.

B ocHoBe meroauku o0ydeHMs] anreOpe M HadajgaM MaTeMaTHYECKOI'O aHalu3a JIEKUT
JeSITeTbHOCTHBIN MTPUHITUAT 00yYeHUSI.

B ctpykType yuebHOro Kypca «Anredpa U Hauyajga MaTeMaTHYECKOTO aHAIN3a) BbIJCIICHBI
CJIEAYIOUINE COAEPIKATEIbHO-METOMUECKUe JIUHUU: «YHucna W BbIYMCICHUS», «DYHKIUU U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hauyana MaTeMaTH4ecKoro aHann3a», « MHOKEeCTBa U
Joruka». Bce OCHOBHBIE coaepKAaTEIbHO-METONWYECKUE JIMHUM H3Yy4aroTcsl Ha MNPOTSHKEHUU
IBYX JIeT OOyueHHUsI Ha YpOBHE CpeJHero obiiero oOpa3oBaHUs, €CTECTBEHHO AOMOIHSAS APYT
Jpyra W TOCTENIEHHO HachIIlaschb HOBBIMH TeMaMH U pa3zaenaMmu. [laHHbIM y4eOHBIH Kypc
SABIISICTCSI WHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHAECT B cebe cojAepiKaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX JAUCLUUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTU4YEeCKUI aHau3,
TEOpUsi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaIeBalOT BcE Oojee MIMPOKUM MAaTEMaTHUECKUM ammaparoM, Yy HHUX IOCIeI0BaTEeIbHO
(dopMHUpyeTCss W COBEPIICHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJIENb pealbHOU
CUTYyalliH, TPUMEHATh 3HAHHS, TOJIYYCHHBIC TPU H3YYCHHH Y4eOHOro Kypca, Ui PEUICHHUs
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHOW MaTeMaTUYECKOM 3ajaud, a 3aTeéM HMHTEpPHpeTUPOBATH
CBOH OTBET.



CopepxarenpHOo-MeTONMYECKass  JHHUA  «Yucna W BBIUMCICHHSD  3aBEpIIacT
(hopMHpOBaHHE HABBIKOB HCIIOIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTO Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemnero obmiero odpa3oBaHUs 0c000€
BHUMaHHE yAenseTcsl (OpMUPOBAaHUIO HABBIKOB PAIIMOHAIBHBIX BBIYHCIICHHH, BKIIFOYAIOIINX B
ce0sl MCTIONB30BaHUE PA3MUYHBIX (OPM 3aMUCH YHUCIIA, YMEHUE JeNaTh MPUKHUIKY, BBITOIHATH
npUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0oTaTh C MAaTEMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaOIIUMCS MHOXKECTBA HATYPAIbHBIX, IENIBIX, PAIIMOHAIBHBIX U
JENCTBUTEIBHBIX YHCEN JOMOJHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B kKakaoM U3 3THX
MHO>KECTB PaCCMAaTPUBAIOTCS CBOWCTBEHHBIE €My crielin(pUuecKre 3a1a4u U OmNepaliuu: IeIeHrue
HAIeJIO, ONEPUPOBAHME OCTATKAMH Ha MHOXKECTBE IICNIbIX 4YHCeN, o0coOble CBOMCTBa
paIMOHATBHBIX M UPPAIMOHATBHBIX YHCEN, apu(PMETHUSCKHAE OIEpaIiy, a TAKKe H3BIICUCHHE
KOpHS  HAaTypaJIbHOM CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucesl.  braromaps
MOCNIEOBATEIbHOMY — PACIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEl H 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUSI IJIsl PEIICHUS PA3IMYHBIX 3371a4 (OPMUPYETCS TPEICTABICHUE
0 €IMHCTBE MAaTEMATHUKH KaK HAyKH M €€ POJIM B IIOCTPOSHUH MOJICIICH PealbHOTO MHPA, IIUPOKO
HCITIOJIB3YIOTCSI 0000IICHUE M KOHKPETU3AIIHS.

JIluaust «YpaBHEHHSI U HEPABEHCTBA» pPEaU3yeTCs] Ha MPOTSHKEHUH BCEro OOyueHHUs Ha
ypOBHE cpemHero oO0mero oOpa3oBaHMs, IIOCKOJIBKY B KaxXIoMm pasnene [Iporpammbl
MPETYCMOTPEHO pelIeHrne COOTBETCTBYIONINX 3a/ad. B pe3ynbrare oOydaromuecs: OBIaJeBaIOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, I[TOKa3aTEeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPAaBEHCTB U CUCTEM, a TakKe 3ajad,
colepkanmx mnapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TMPHU HCCIEIOBAHUN
(YHKITUH ¢ TTOMOIIBIO TTPOU3BOTHOM, IMPU PEIICHUH NMPUKIIATHBIX 33a7a9 U 33/1a4 HA HAXO0XJICHUC
HanOOJIBIINX ¥ HAUMEHBINUX 3HAaYeHUN GyHKUMU. J[aHHAs copepskaTenbHas JTMHUS BKIIOYACT B
cebst Takke (opMUPOBAHHWE YMEHHUN BBINONHATH pacuéTel Mo (Gopmynam, mpeodpazoBaHUs
palMOHATBHBIX, UPPAIMOHATLHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKE BBIPAXKCHUIA,
COJIEpKalINX CTEIEeHW | JIorapudMbl. biaromaps H3y4eHHIO anreOpamyecKoro Marepuala
MPOUCXOJNT JaJbHEHIIEe pa3BUTHE aAJTOPUTMUYECKOTO M aOCTPaKTHOTO  MBINIJICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA JEIyKTUBHBIX PacCyKIeHUi, paboThl C CUMBOJIbHBIMU
(hopMamMu, TIpeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeyraraet 3 GEKTUBHBIC HHCTPYMEHTBI JUTSI PEIICHUS TPAKTUICCKUX U €CTECTBEHHO-
HayYHBIX 33]1a4, HATJISTHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConeprkarenbHO-MeTOoIuUecKas JUHUS «DYHKIIMA W TpadHuKW» TECHO TEPETuIeTaeTcs C
OPYTMMH  JIMHHSIMH ~ y4e0HOTrO  Kypca, TIIOCKOIBKY B KaKOM-TO  CMBICTe  3adaéT
MOCJEAOBATEIbHOCTh ~ M3y4YEeHUs Marepuana. F3yueHne  CTENEeHHOHM, IOKa3aTelbHOM,
Jorapu(pMHIECKON W TPUTOHOMETPUIECCKUX (DYHKITUH, UX CBOMCTB U rpa)MKOB, UCIIOJIb30BAHNE
GyHKOMA Uil pemieHus 3ajad M3 JAPYTUX YYEOHBIX MPEIMETOB M PEATbHOW JKM3HU TECHO
CBSI3aHO KaK C MaTeMaTHYE€CKHM aHaU30M, TaK U C pPelIeHHEM ypaBHEHUH M HepaBeHCTB. [lpu
9TOM OOJIBIIIOC BHHMAaHHUE yAeNseTcs (OPMUPOBAHHUIO YMEHHUS BBIpaXaTh (OpMyJIaMu
3aBUCHMOCTH MEXK]y Pa3IMIHBIMU BEJIMYMHAMH, UCCIICOBATh MMOJIYYCHHBIC (YHKITUH, CTPOUTH
ux Trpaduku. Matepuanm 3TOH COJAEpKATEIbHONW JIMHUM HAIeJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BBIPAYKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B PA3NUYHON (opMme:
aHATUTHYECKOW, Trpaduueckoil U cioBecHOM. Ero wusyueHwe crmocoOCTBYeT pa3BHTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHMI0O ¥  KOHKPETH3AIIWH,
HCITOJIb30BaHUIO aHAJIOTHIA.



CopepxarenpHasi nuHusl «Hayana mMaTeMaTHyecKoro aHajan3ay IMO3BOJISIET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MaTEeMAaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYITHBIX 00YYaroIIiMCs,
TaK KaK y HHUX IOSBJSETCS BO3MOKHOCTh CTPOUTH TPA(PHUKHU CIOKHBIX (DYHKINH, OTPECIIATh UX
HauOOJIbIINE ¥ HAUMEHBIIINE 3HAUCHUS, BBIYUCIATh TUIOMAAn GUryp u oOBEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpeHHs TmporieccoB. JlaHHas coaep)kaTelbHas JMHUAS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTEeMaTHYeCKHX MOJENeH peanbHBIX CHUTyalldd, IO03BOJISET
HaxXxOJUTh HAWIy4lllee pPEINICHUEe B MPHKIAIHBIX, B TOM YHUCJIEC COIHAILHO-I)KOHOMHYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO aHalW3a CIIOCOOCTBYET DPa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U UCKyccTBe. OOyUaronuecs
Y3HAIOT O BBIJAIONINXCS Pe3yiIbTaTax, MOJyYCHHBIX B XOJIC PA3BUTHS MAaTEeMATHKH KaK HAyKH, U
00 X aBTOpAX.

CopepxartenpHO-MeTONUYECKAss JMHUA «MHOXKECTBa U JIOTHKAa» BKIIOYaeT B cels
DJIEMEHTHI TEOPHH MHOXXECTB W MAaTEMaTHYEeCKOW JIOTUKH. TeopeTHKO-MHOKECTBECHHBIC
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHONH MaTEeMaTHKU W Ipejiaralor Hawmboliee
YHHUBEPCAIIbHBIN SI3bIK, OOBCIMHSIONIMN BCE pa3ieibl MAaTEeMAaTUKU M €€ TMPHIOKEHHH, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHUs B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTh OOyYaloleMycss IMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKA W HWCIIOJB30BaTh €ro JUIS BBIPAKEHUS CBOMX MbICHeH. Jlpyrum
BRXHBIM MPU3HAKOM MaTEMAaTUKH KaK HAyKW CIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJICIOBAaHWE OMNPEACICHHBIM TMpaBWJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBIIUICHAST 00YYaIONIUXCsI, MO3BOJISIET UM CTPOHUTH CBOM PACCYXKIACHHS HA OCHOBE JIOTHUCCKHX
npaBui, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIICHHS.

B yueOHOM Kypce «AnreOpa ¥ Hayajia MaTEeMaTHYEeCKOTO aHAU3a» IMPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJCITUPOBaHHUS, KOTOpbIE  TPU3BaHBl  CHOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB ITOCTPOCHHUS MOJICICH PEANbHBIX CUTYyallWid, WCCICIOBAHUS ITHX
MOJIeNIell C TOMONIBIO ammapara anreOpbl M MaTeMaTH4eCKOTO aHajlu3a, WHTePIpeTaIuu
NOJYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETECHBI B KaXJbI M3 Pa3eliOB IPOTPAMMBI,
MOCKOJIbKY BECh MaTepual yuyeOHOro Kypca IUPOKO MCHOIB3YETCS ISl PEIICHUS MPHUKIATHBIX
3amad. llpm pemeHwm peambHBIX MPAKTUYECKUX 337ad  OOydYarommecs pPa3BUBAIOT
HaO0JII0IaTeIPHOCTh, YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh ¥ KOHKPETH3MPOBATh MpoOsieMy. JleaTenbHOCTh MO (OPMHPOBAHUIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33]]a4 OPTraHU3yeTCs B MPOIIECCe M3yUeHUsI BCEX TeM yueOHOro
Kypca «Anredpa ¥ Hayaia MaTeMaTHYECKOTO aHAIIA3ay.

Ha m3yuenne yueOHOTO Kypca «Anredpa M Hayajia MaTeMaTHYECKOTO aHAITN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 uaca B Hememo), B 11 kmacce — 136 gacoB (4 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
11 KJIACC

Yuciia ¥ BbIYUCICHUA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAETUMOCTH IEJBIX YHCEN,
HaubOonbImi obomumii genutens (nainee — HOJl) u naumensiuee obmiee kpatHoe (ganee — HOK),
OCTaTKOB IO MOAYJIIO, alropuT™Ma EBKiIMAa 171s penieHus 3a1a4 B LENIbIX YUCIIaX.

Kommniekchple uncna. AnreOpavyeckass M TpUTOHOMETpHUYEecKass (OpPMBI  3amlHCcH
KOMILIEKCHOTO YHcia. Apru(MeTHYecKUe Orepanun ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM miockocTh. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uyucia. IIpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn Ul pelleHus (U3HYECKUX U
FEOMETPUUYECKHX 3a7ad.

YpaBHeHus 1 HepaBeHCTBA

CucremMa u COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUIOHOMETPUYECKHX YpPAaBHEHHH C IMOMOIIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. PelieHne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOrapu(pMUYECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEM  pallOHaJbHBIX,
UPPaLMOHATIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHH.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABCHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3ajad U
3aJa4 M3 Ppa3IMuYHBIX OOJIacTel HayKd W pealbHOM >KHU3HM, HHTEpHpeTalus IOJy4YeHHbIX
pe3yJIbTaToB.

DyHKIUH U TpaGuKH

I'padux xommoszummu QyHkiui. ['eomerpudeckue oOpas3pl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(UKH.

I'paduueckne MeTOABl pEUICHHS YpaBHEHUH U HepaBeHCTB. ['paduyeckne MeTOJbI
pelIeHus 3a/1a4 ¢ napaMmeTpamu.

Hcnonb3oBanue rpa@ukoB (YHKUMH IJI HCCIEAOBAaHUS NPOLIECCOB M 3aBUCHUMOCTEM,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PEATbHOMN KU3HH.

Havyana maTteMaTH4ecKoro aHajmsa

[Ipumenenne nNpou3BOAHOM K MCCIEAOBAHUIO QYHKIIUI HA MOHOTOHHOCTh U SKCTPEMYMBI.
HaxoxxaeHure HanOoJIbIIero 1 HAMMEHbBIIET0 3HAYCHUH HeNPePhIBHON (YHKILMU HA OTpE3KeE.

[IpumeHeHne NpPOU3BOAHOM I HAXOXKIACHHWS HAWIY4YIIEro pPEIIEHUS B NPUKIAIHBIX
3agadax, JJIs OINpPENCNICHUS] CKOPOCTH W YCKOPEHHUS Tpolecca, 3aJaHHOTO (GOpMyINoil WiH
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpasHble 37I€MEHTapHBIX
¢bynkuuid. [IpaBuiia HaX0XA€HUS IEPBOOOPA3HBIX.

Nurerpain. ['eomeTpryeckuil CMbICII HHTErpasia. BelunciaeHue onpenenéHHoro HHTerpaia
no popmyne Horotona-JleitOnua.

[IpumeHeHne wuHTErpana Juid HaXOXKJIEHHs IUIomagedl MmIockux ¢uryp u o0bEMOB
FE€OMETPUYECKHX TEll.



[Tpumeps! pemennit quddepeHraIbHbIX ypaBHEHHH. MaTeMaTuueckoe MOJCTUPOBaHHUE
peasbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHMA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpakaIaHCKOro BOCIIMTAHUS:

Cc(hOPMUPOBAHHOCTh  TPAKIAAHCKOM  TO3WIMHM  OOydarImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUKCKOTO OOIIECTBA, MPEJICTaBICHHE O MAaTeMaTHYEeCKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHN, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCH U JPYroe), yMEHHE B3aUMOJCHCTBOBATH C COILMATBLHBIMH HWHCTUTYTAMH B
COOTBETCTBHUU C MX (PYHKIUSAMHU U HA3HAYCHHEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS

c(OPMHPOBAHHOCTh POCCUHCKOW TPa)KTAHCKOW HIEHTHYHOCTH, YBAXCHHS K IMPOILIOMY H
HACTOAIIEMY POCCHUWCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUCKHX
MaTeMaTHUKOB U POCCUUCKON MaTEeMaTUYECKOMN IIKOJIbI, UCIIOJIb30BaHUE ATUX TIOCTHXKEHHUH B IPYyTHUX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTr0 Hapoja, ChOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, STUYECKOT0 MOBEJAEHHUSI, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKH
U IeATEIHbHOCTHIO0 YUEHOTO, OCO3HAHHUE TUYHOTO BKJIaJa B IOCTPOSHHE YCTOWYMBOTO Oy IyIIETo;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ad, PEIICHUW, PACCYXKICHUH, BOCIPUUMYMBOCTh K MAaTEMAaTHUYECKHUM AacIeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEMaTUYECKHE 3HAHUSI B MHTEpECcaxX 3/I0pOBOTO U
Oe3omacHOTO 00pa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3710pOBOE MHUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, PEryJsipHas pu3ndecKkas akTUBHOCTH), (pusndeckoe
COBEPILICHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEILHOM JESITEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOMs, MHTEpPEC K pazlIuyHbIM chepam
npoeCCHOHANIBHON JIeATETLHOCTH, CBS3aHHBIM C MaTeMaTHKOH M €€ TPWIOKEHUSMH, YMCHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC
IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTUYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO HA
MPOTSHDKCHUM BCEU JKM3HHM, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHHH MPAKTHYECKUX 3a7ad
MaTeMaTU4YeCKO HAINPaBJIEHHOCTH;

7) 3K0JIOrM4eCcKOr0 BOCIIHTAHUS:

c()OPMUPOBAHHOCTh ~ JKOJIOTHUECKOH  KYJIbTYpBI, TIIOHUMAHHE BIUSHUS  COIHAIBLHO-
SKOHOMHUYECKHX TPOIECCOB HAa COCTOSHHE MPUPOJHONM W COLMAIBHOW Cpeabl, OCO3HAHHE
I00ATBHOTO XapaKTepa dKOJIOTMYECKUX MPOOIeM, OpUEHTAlUs Ha MMPUMEHEHUE MAaTeMaTHYECKUX
3HAHWUN JJIS pelIeHusl 3a/1a4 B 00JaCTH OKPYXKAIOIICH Cpe/ibl, TUIAHUPOBAHKUE TIOCTYNKOB U OLIEHKH
MX BO3MOKHBIX IMOCIEACTBUI JJIsI OKPYKAIOLLEH CPEJIbL;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOU MPAaKTUKH, TOHUMAHUE MaTeMAaTUYECKON HAyKu Kak cepbl 4eToBeUeCcKon



JeATEIbHOCTH, 3TANOB €€ pa3sBUTUS U 3HAUMMOCTH JUIS PA3BUTHS LUBUIIN3ALMH, OBJIAJICHUE A3BIKOM
MaT€MaTHKH W MaTeMAaTHUYEeCKOM KyJNbTYpOM KakK CpEeACTBOM IIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIIATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITENBHOCTh HHIMBUYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBepPcaJIbHbIe YUeOHbIe AelicCTBUS

Ba3oBble Jjornueckue neiicTByA:

BBIABIISITh M XapakTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MATEeMaTHYECKUX OOBEKTOB,
HOHSATHH, OTHOIIEHUH MEXIy MOHATUSAMH, (POPMYIUPOBATH ONPEEICHUS IOHATHH, YCTaHABINBATh
CYILLIECTBEHHBIH MPU3HAK KIAacCU(UKALKU, OCHOBAHMS AJii OOOOIIEHMS U CpaBHEHUS, KpUTEpUU
IPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MNPEOOpPa30OBBIBATH CYKICHUS: YTBEPIAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W HPOTHUBOpEUMs B (akrax,
JIAHHBIX, HAOIIOIEHUSX U YTBEPKACHUSAX, ITpe/ylaraTb KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHNI;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX M WHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATENBHO J10Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (MIPSMBIE U OT
OPOTUBHOTO), BBICTPaWBaTh APTyMEHTAIMIO, MPHUBOAUTH TPUMEpPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI;

BbIOMpaTh coco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMS,
BbIOMpATh HanOoJIee NOAXOAALINM C Y4ETOM CaMOCTOSITENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMNPOCH KAaK HCCIIEAOBATENLCKUN HMHCTPYMEHT IMO3HAHMA, (OPMYyIHPOBATH
BOIMPOCH, (PUKCUPYIOIIKME TPOTUBOpPEYHE, MpOOJIeMy, YCTaHABIMBaTh HCKOMOE W JaHHOE,
(opMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3ULIMIO, MHEHHE;

IPOBOJUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,  HCCIIEJOBAaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SBJICHUS, MpPOIEcca, BBIIBICHUIO
3aBHCUMOCTEN MEXly 00BEKTaMH, SBJICHUSMH, TPOLIECCAMHU;

CaMOCTOSITENIbHO (OPMYJIUPOBaTh OOOOIIEHHUSI U BBIBOJBI 1O pe3yibTaTaM IPOBEAEHHOIO
HaOJI0/IeHUs, UCCIIEI0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJbTATOB, BBIBOJOB U
000011IeHMIT;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUIATh MIPEAIIOIOKEHHS O €r0
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBIIATH E(UIMTH UH(OPMAIMM, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETa Ha BONPOC U TS
pelIeHns 3a1a4H;

BbIOMpaTh  WMH(OPMALIMIO U3  UCTOYHMKOB  pA3IUYHbIX  THUIOB, AaHAJIU3UPOBATD,
CHUCTEMaTH3UpOBaThb U  HMHTEPHPETHPOBATh HHGOPMALMIO  pa3lIU4YHBIX BHJIOB U (opMm
IIPEJICTaBIICHMUS,

CTPYKTYPHUPOBATh MHPOPMALIUIO, IPEACTABIATh €€ B pa3IMYHbIX (popMax, UILTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh UH(OPMALMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMyHnKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (DOPMYyJIHpPOBATH CYXICHHS B COOTBETCTBHU C YCJIOBHSIMHU U TEISAMU
oOlIeHusl, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IMHUChMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHUS 110 X0y pEUICHUs 33a/1a4yi, KOMMEHTHPOBATh MOJYYEHHBIA PE3yIbTaT;

B XO0J¢ OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBbI, TPOOJIEMBI,
pemiaeMoil 3amadd, BBICKA3bIBATh HICH, HAIlEJICHHBIE HA TOWCK PEIICHHs, COTOCTaBIISATh CBOU
CYXKICHHSI C CYXIEHUSIMU JAPYTUX YYaCTHUKOB JHaliora, OOHApyXHBaTh pa3iIUdhe U CXOJACTBO
MO3UIINH, B KOPPEKTHOH opMe GOopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEACTABISTh PE3yJbTaThl PEIICHUs 3aJaud, HKCIEPUMEHTA, HUCCIEAOBAHUS, MPOEKTa,
CaMOCTOSITEIIbHO BBIOMpaTh (hOopMaT BHICTYIUICHUS C YYETOM 3a7ad MPEe3eHTAUd U OCOOCHHOCTEH
ayJIMTOPUH.

PeryasiTUBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranu3anusi:

COCTaBJIATh IUIaH, AIFOPUTM pEIIEHUs 3aJaud, BbIOMpaTh CHOCOO peleHus ¢ Y4EToM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaThb U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

BJIaJIeTh HAaBbIKAMM M1O3HABATEIbHOM pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh CIIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3yJbTara peleHusl MaTeMaTUYecKon 3a1a4H;

NpeIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TIPH pPEIICHWH 337a4yd, BHOCUTh
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIGHUBATh COOTBETCTBHE PE3yJIbTaTa LETH M YCIOBUSAM, OOBSICHATH NMPUUYUHBI JOCTHXKEHUS
WIA HENOCTHKCHUS  PE3yJlbTaTOB  JESATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHUMATh W WCIOJIb30BaTh NMPEUMYIIECTBA KOMaHIAHON M WHAMBHUIYalIbHOH paboThl MpHU
pemieHNH y4eOHBIX 3a/1a4, TNPUHUMATH IEJb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOW palOThI, paclpeAeiiiaTh BUIbI PabOT, JOTOBApUBATHCS, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpPYyNINOBBIX (opMax paboTel (0OCYkIeHHs, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBID» ¥ UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH CBOM JICHCTBHS C IPYTHMHU
YIIeHAaMH KOMAaHJIbl, OIIEHWBATh KAaueCTBO CBOEr0 BKJaJa B OOMIUI MPOIYKT MO KPUTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOydenuss B 11 kuacce oOydYaromuiics TIOJIYYUT CIAEAYIOIIHE MPEIMETHBIC
pe3ynbTaThl MO OTIEIBHBIM TemMaMm pabodeil mporpaMMbl y4eOHOTro Kypca «AnrebOpa M Hayana
MaTEMaTHYECKOTO aHAIIA3ay:

Yucia ¥ BLIYUCTEHHSA:



CBOOOJIHO ONEpUPOBATh MOHATHIMU: HaTypaJIbHOE U 11€JI0€ YHCII0, MHOYKECTBA HATypaJIbHBIX
U LEJBIX YUCEJl, UCNOIb30BaTh NMpU3Haku aenumoctd nenbix yncen, HOJ nu HOK nHarypanbHbIX
YHcesl AJIs peleHus 3a7a4, IpUMEeHATh alroput™ EBknnna;

CBOOOJIHO ONEPHPOBATH MOHATUEM OCTATKa IO MOJYJIIO, 3allUChIBATh HATYpaJIbHbIE YKCIa B
Pa3IUYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO ONEpPUPOBATh IMOHATUAMHU: KOMIUIEKCHOE YHCIO M MHOMKECTBO KOMIUIEKCHBIX
yHcell, MPEeJCTaBIATh KOMIUIEKCHbIE YKclia B airedpandyeckoidl W TpUTOHOMETpUUeckoil (opme,
BBINOJIHATH ApU(PMETHUECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: UPPAMOHATFHBIE, TIOKA3aTEIbHbIC U JOTapu(pMUUECKUE
HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCUIIBHBIX MIEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO  ONEpPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATh
HEeoOXouMbIe (POPMYITBI ISl pEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI U CHUCTEMBbI-CIICJCTBHUS, HAXOIUTh PEUICHUS CUCTEMbl U COBOKYITHOCTEU
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTEIBbHBIX U JOrapuPMUUECKUX YPaBHEHUN 1 HEPABEHCTB;

pemaTh  palnMOHaJbHBIE, HUppalMOHAIbHBIC, IOKa3aTeNbHBbIE, JIOTApUPMHUECKUE U
TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, COJEpIKaIINe MOYJIH U TapaMeTpPhl;

IPUMEHATh IpaduuecKrue METOJIbl JJIs PelIeHUs] YPaBHEHUI U HEpaBEHCTB, a TAaKXkKe 3aJad C
napaMeTpamy;

MOJIEIUPOBATh PeAlbHbIE CUTYallMU Ha S3bIKE alreOphbl, COCTABIATh BHIPAXKEHUS, YPaBHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMbI [0 YCIOBUIO 3aJaud, MCCIEA0BAaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM alnapaTa ajareopsl, MHTEPIPETUPOBATh TOJyYEHHBIN pe3yJIbTaT.

DOYyHKUUH U TPaPUKH:

CTpOUTH TIpaUKd KOMIO3MLIMU (YHKIHHA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX (DYHKIIHI;

CTPOUTB T€OMETpUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAWHATHOH MJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: T'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHSATH QYHKIMU U1 MOJCTUPOBAHMS U UCCIIeIOBaHUS PEaTbHbIX IPOIIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJImu3a:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCIIe10BaHus (YHKIIMU HA MOHOTOHHOCTB M 3KCTPEMYMBI;

HaXOJUTh HauOOoJIblIIee U HAUMEHbIlIee 3HauUeHHs! (PyHKIIMM HENPEPhIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO /ISl HAXOKIEHUS HAWIY4IIEro PEeIIEHUs B IPUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-3KOHOMMUECKHX, 3aiadax, /Il ONpeAesieHUus] CKOPOCTH M YCKOpPEHHs Ipolecca,
3aIaHHOTO (POPMYIION WU TpadUKOM;

CBOOOJTHO ONEpUpOBaTh MOHATHSAMHU: NEepBOOOpa3Hasi, ONpeAeIEHHbIM MHTerpajl, HaXOAUTh
epBOOOpa3Hble 3JEMEHTapHBIX (YHKIMA M BBYUCIATH HHTErpain mno ¢opmyne HproroHa-
Jlettbuuma;

HaXOAMTH IJIOLAAN MIIOCKUX QUTYp U 0OBEMBI TEJ C MOMOLILIO0 UHTETpaa;

UMETh TPEJCTABICHUE O MAaTeMaTH4eCKOM MOJEIMPOBAHUU Ha IIPUMEPE COCTaBJICHHUS
Qg QepeHaIbHbIX ypaBHEHUH;

pemaTh NPHUKIAIHBIE 33/Ja4d, B TOM YHCJIE COLMATBHO-3KOHOMHYECKOTO M (hHU3UYECKOTO
Xapakrepa, CpeICTBAMU MaTEMaTHYECKOIr0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
o . KommuecTBo DJIEeKTPOHHbBIE
° aUMeHOBaHMe PASAEN0B | o oon poaro | Kour pOIBHbIe (undposbie)
n/m | W TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE
padoThbI
pecypcbl
1 Hccnenosanue GyHKIUI ¢ 29 1 1. OtkpeiThIii GaHK
MMOMOIIBIO ITPOM3BOJIHOM 3a/IaHuil 110
1 MaTeMaTHKe
2 [TepBooOpasHast 1 UHTETPAT 12 www.fipi.ru
2. ®denepanbHblii
I'papuxn 1 LEHTP
TPUTOHOMETPHUUECKHUX TECTHPOBAHHSL
3 yHKIMiA. 14 WWW.rustest.ru
TpuronomeTrpuyeckue 3. BubmHoTeKa
HCpPaBCHCTBA HOK
WppanmonansHeie, 1
4 MOKA3aTeIbHBIC U 24
norapudmuueckue
HEPABCHCTBA
1
5 KomruiekcHbie uncia 10
6 HarypanbHbie u 1ienbie 10 1
qrcna
CucreMsbl palioHaIbHbBIX, 1
UPPaIMOHATTEHBIX
7 MOKa3aTeIbHbIX U 12
JorapuMUIECKIX
YpaBHEHUM
1
8 3amauu ¢ mapameTpamMu 16
2
9 [ToBTOpenue, 06061IeHNE, 16
cHucTemMaTu3alus 3HaHUKU
OBLIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME 136 10



http://www.fipi.ru/
http://www.rustest.ru/

ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
N KosnuecTBo Jara usyyeHns
[1]
) Tema ypoka 4acoB
BCEro
ILnan dakTt
[TpumeHeHre TpPON3BOTHON K UCCIIETOBAaHHIO
1 . 1
(GyHKIIUMH HA MOHOTOHHOCTB U 3KCTPEMYMBI 03.09.2024
9 IIpuMeHeHre IPOU3BOIHOM K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M AKCTPEMYMBI 03.09.2024
[IpumeHeHue Mpor3BOIHOM K UCCIIEI0BAHUIO
3 . 1
(GyHKIIUH Ha MOHOTOHHOCTB U 39KCTPEMYMBI 04.09.2024
[TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO
4 . 1
(yHKIIMH HA MOHOTOHHOCTB U 3KCTPEMYMBbI 04.09.2024
5 [IpumMeHeHre TpOM3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI 10.09.2024
[IpumeneHne nporu3BOHON K UCCIIEI0BAHUIO
6 . 1
(yHKIHMH HAa MOHOTOHHOCTD U KCTPEMYMBbI 10.09.2024
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
7 . 1
3HAYCHHS HEMPEPHIBHON (QYHKIIMMA HA OTPE3KE 11.09.2024
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
8 . 1
3HA4YCHHUs HETIPEPHIBHON (PYHKIIMU HA OTPE3KE 11.09.2024
Haxoxzaenne HaubobI11ero 1 HAUMEHbBILIETO
9 . 1
3HAYCHMS HEMPEPHIBHON (YHKIIMHA HAa OTPE3KE 17.09.2024
10 Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO 1
3HAYEHMS HEMPEPHIBHON (QYHKIIMMU HA OTPE3KE 17.09.2024
11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO 1
3HA4YeHHUs HeTPEPHIBHON (PYHKIIMU HA OTPE3Ke 18.09.2024
Haxoxzaenue HaubobI111ero 1 HAUMEHbBILIETO
12 . 1
3HAYCHHMS HEMPEPHIBHON (QYHKIIMHA HAa OTPE3KE 18.09.2024
13 [IpumeneHne npou3BOIHOM 11l HAXO0XKACHUS 1
HaWJTy4Ilero perieHus B MPUKIAAHBIX 3aa4ax 24.09.2024
14 [IpumeHeHne MPOU3BOTHOM IS HAXOXKACHUS 1
HaWIy4ILEero peleHus B IPUKIAIHbIX 3a1a4ax 24.09.2024
[IpuMeHeHne MPON3BOIHOM IS OIPEETICHUS
15 CKOPOCTH M YCKOPEHM MpolLiecca, 3aJaHHOI0 1
POETH 1 YCKOPEIIA TP 25.09.2024
dhopmymoit wim rpagukomM
[IpumeneHne npou3BOIHOM ISl ONIPEACIICHUS
16 CKOPOCTH U YCKOPEHHMS Mpoliecca, 3a4aHHOr0 1
P YCROPEIA TP 25.09.2024

dhopmymoit wim rpagukomM




17

Komnoszunus ¢pyHkuit

01.10.2024

18 Kommosurust pyHKIui 01.10.2024
19 Kommnosunus ¢yHkuit 02.10.2024
20 ['eomeTrpuueckue oOpa3bl ypaBHEHUN Ha

KOOPJMHATHOMN TIJIOCKOCTH 02.10.2024
21 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha

KOOPJMHATHOMN MJIOCKOCTH 08.10.2024
99 KOHTpo.HuLHaﬂ padora Nel: "HccneszBaHne

(yHKuMii ¢ TOMOIIbIO MPOU3BOIHOI " 08.10.2024
93 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO

epBOOOPaA3HBIX 09.10.2024
24 [TepBoOOpa3HbIe NIeMEHTAPHBIX (HYHKITUH.

[IpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX 09.10.2024
o5 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITUH.

[TpaBuia HaXOXKIEHUS MTEPBOOOPA3HBIX 15.10.2024
26 Wurerpan. ['eomerpuueckuii cMbICT UHTErpaja 15.10.2024
97 Brruncnenue onpeneaéHHOro HHTErpaa mno

¢dopmyne Hetotona-Jleitbania 16.10.2024
28 Brruncnenue onpenenéHHOro HHTErpaa mno

dhopmyne HeroTona-JleiioHuIa 16.10.2024
29 [TpuMmeHeHre nHTETpaa ISk HAXOXKICHHS

IIOMIAICH TUTOCKHUX (QUTYP 22.10.2024
30 [IpuMmeHeHne nHTEerpana Ui HaXOXKACHUS

00BEMOB Tr€OMETPUIECKHIX TEI 22.10.2024
31 [Ipumepsr permenuit auddepeHaTbHbIX

ypaBHEHUH 23.11.2024
32 [Tpumeps! pemenuit qudpepeHaIbLHbIX

ypaBHEHUH 23.11.2024

MaremaTrueckoe MOJEIUPOBAHHE PEATbHBIX
33 npoueccmi ¢ moMoIbio nuddepeHmanbHbIX 05.11.2024

ypaBHEHUN
34 KonTpoabHnas padora Ne2: "IlepBooOpa3Has

U uHTerpan" 05.11.2024
35 Tpuronomerpudeckue QyHKIIH, UX CBOWCTBA U

rpaduku 06.11.2024
36 Tpuronomerpudeckue QyHKIMH, UX CBOWCTBA U

rpaduxu 06.11.2024




Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U

37
rpadguku 12.11.2024
38 TpuronomeTrpudeckue QyHKINH, UX CBOWCTBA U
rpaduxu 12.11.2024
39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpaduxu 13.11.2024
OT60p KOpHEH TPUTOHOMETPUUECKHUX
4 . .
0 YpaBHEHHH ¢ TIOMOIIHI0 TPUTOHOMETPHUYIECKOM 13.11.2024
OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPHUIECKHIX
41 YPAaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKON 19.11.2024
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C TOMOILBIO TPUTOHOMETPUUYECKON 10.11.2024
OKpYKHOCTH
OT160p KOpHEH TPUTOHOMETPHUUECKHUX
43 ypaBHEHUH C OMOIIBIO TPUTOHOMETPHUUECKON 90.11.2024
OKPY>KHOCTH
44 P
eIIeHIE TPUTOHOMETPHIECKIX HEPABCHCTB 20.11.2024
4 P
5 eIlIeHNE TPUTOHOMETPUYECKIX HEPABCHCTB 26.11.2024
46 Pemennie TpuroHoMeTprueCcKUX HEPABEHCTB 96.11.2024
47 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 97 11.2024
KonTtpoubnas pabora Ne3: "I'padpuxn
48 TPUTOHOMETPHYECKUX (PyHKIMIA. 97 11.2024
Tpuronomerpnueckne HepapeHcTBa"
49 OcHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX
HEPABEHCTB 03.12.2024
50 OCHOBHBIE METO/IBI PEIICHHSI TOKA3aTeIbHBIX
HEPaBEHCTB 03.12.2024
51 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTeIbHBIX
HEPABEHCTB 04.12.2024
59 OcCHOBHBIE METO/IbI PEIIEHUS TTOKa3aTEIbHbIX
HEPaBEHCTB 04.12.2024
53 OCHOBHBIE METO/IBI PEILICHHSI
JorapuMUIECKHX HEPABCHCTB 10.12.2024
54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMHUIECKUX HEPABEHCTB 10.12.2024




OcHOBHBIE MCTOABI pCHICHUSA

> Jorapu(pMUUECKUX HEPABEHCTB 11.12.2024
56 OCHOBHBIE METO/IbI PEILICHHS

norapu(pMHUUECKUX HEPABEHCTB 11.12.2024
57 OCHOBHBIE METOIbI PELICHUS] UPPAIIIOHATBHBIX

HEPaBEHCTB 17.12.2024
58 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATEHBIX

HEPaBEHCTB 17.12.2024
59 OCHOBHBIE METO/IbI PEILICHHS HPPALIIOHAIBHBIX

HEPaBEHCTB 18.12.2024
60 OcCHOBHBIE METOIbI PELICHUS] UPPAIIIOHATBHBIX

HEPaBEHCTB 18.12.2024
61 I'paduueckue MeTo b1 pGHICI;II/IH

UppalMOHATIbHBIX YpaBHEHUN 24.12.2024
62 I'padpuueckue MeToab! peI_IleI:II/ISI

UppalMOHATIbHBIX YpPaBHEHUI 24.12.2024
63 ['padmyeckue MeTOAbI pelIeHUS

MOKa3aTeIbHBIX YPaBHEHHUI 25.12.2024
64 I'paduueckue METOIBI peHICHHUS

MOKa3aTeIbHBIX HEPABEHCTB 25.12.2024
65 I'paduueckue MeTO bl peLIeHUs

JOrapupMUUECKUX YpaBHEHUI 14.01.2025
66 I'padmueckue MeToab! pemeHus

Jorapu(PMUIECKUX HEPABCHCTB 14.01.2025
67 I'paduueckue MeTOIBI pelIeHHUs

norapu(pMUIECKIX HEPABEHCTB 15.01.2025

I'paduueckue MeTo bl peLIeHUs
68 HOKaSaTeﬂf’HHX U JIorapu(pMUIECKUX 15.01.2025

ypaBHEHHI

['padmyeckue MeToAbl pereHUs
69 HOKa3aTenvLHLIX 1 Jorapu(pMUYECKUX 91.01.2025

ypaBHEHUH

I'paduueckue METOIBI penICHHUs
70 MOKa3aTEeIbHBIX U JIOTAPU(PMUYECKUX 91.01.2025

HEPaBEHCTB

I'padmyeckue MeToabl pemieHUs
71 [IOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 99 01.2025

HEPaBEHCTB

Koutpoabnas padora Ne4:
72 "HUppaunoHaiabHble, NOKa3aTeJlbHbIe H 99 01.2025

JorapudmMmnyeckue HepaBeHcTBa'"




KommekcHbie uncna. AnreOpanueckas u

73 TPUTOHOMETpHUYECKask (HOPMBI 3aITUCH 98.01.2025

KOMILIEKCHOTO YHCIIa

KommekcHsle uncna. AnreOpanueckas u
74 TpUTOHOMETpUYECKast (POPMBI 3aITUCH 98.01.2025

KOMIUIEKCHOTO YHCIIa
75 ApudmeTrueckue onepanuu ¢ KOMITIEKCHBIMU

YUCIIaMHU 29.01.2025
76 Apudmerndeckne onepanum ¢ KOMILTICKCHBIMU

YHClIaMu 29.01.2025
77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha

KOOPJMHATHOMN TIJIOCKOCTH 04.02.2025
78 N3006pakeHne KOMIUIEKCHBIX YHCEN Ha

KOOPJAMHATHOM MJIOCKOCTH 04.02.2025
79 ®opmynna Myaspa. KopHu n-oii ctenenu u3

KOMIIJIEKCHOTO YHUCIIa 05.02.2025
80 ®opmyna Myaspa. KopHu n-oit cTenieHu us

KOMIUIEKCHOTO YHCIIa 05.02.2025

[IpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS
81 pereHust pU3NYECKUX U reOMETPUIECKUX 11.02.2025

3a1a4
82 KonTpoabnas padora NeS: "KomniiekcHbie

yucaa' 11.02.2025
83 HatypanbHble U mebie Jrcia 12.02.2025
84 HatypanbHble 1 nensle yncia 12.02.2025
85 [TpuMeHeHre TPU3HAKOB ICTUMOCTH IEITBIX

qucel 18.02.2025
86 [TpumMeHeHre TPU3HAKOB AETUMOCTH HENBIX

quUCen 18.02.2025
87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIBIX

yucen: HOJ u HOK 19.02.2025
88 [IpumMeHeHre TPU3HAKOB JICTMMOCTH EITBIX

gucen: HOJl u HOK 19.02.2025
89 [IpumMeHeHre NPU3HAKOB AETUMOCTH HEJIBIX

YUCEN: OCTATKH 110 MOIYJIIO 25.02.2025
90 [TpuMeHeHre TPU3HAKOB JACTUMOCTH EJTBIX

YHUCEN: OCTATKH 110 MOAYJIIO 25.02.2025
o1 [TpumMeHeHre TPU3HAKOB ICTMMOCTH IEITBIX

yucen: anroput™ EBkiuaa s pemenus 3a1a4q 26.02.2025




B IICJIBIX YHCJIaX

92

KonTtpouabnasi padora Ne6: "Teopus meabix
yucea"

26.02.2025

93

CucreMa 1 COBOKYITHOCTh YPaBHEHUI.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

04.03.2025

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-CIIC/ICTBHS

04.03.2025

95

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEY pallMOHAJIbHBIX YPABHECHUN

05.03.2025

96

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW MPPALlMOHANLHBIX YpaBHEHUN

05.03.2025

97

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUI

11.03.2025

98

OcHOBHBIC MCTOAbI pCIICHUS CUCTEM U
COBOKYHHOCTCI‘;I IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

11.03.2025

99

OcHOBHEBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YPAaBHCHHM

12.03.2025

100

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHHM

12.03.2025

101

[TpumeHeHHEe CHCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IuYHbIX
o0acTeil HayKH U peanbHOM KU3HH,
MHTEpIpeTays NOJYyYCHHBIX Pe3yIbTaTOB

18.03.2025

102

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTUYECKHX 3a7a4d U 3a7ja4 U3 pa3IMuHbIX
o0acTeil HayKH U peanbHOM KU3HHU,
HMHTEpIPETALMS II0JyYCHHBIX PE3YyJIbTaTOB

18.03.2025

103

[IpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7ja4d U 3a7a4 U3 Pa3IMuHbIX
o0yacTeil HAyKu U pealbHOM KU3HH,
HMHTEpIPETALMs II0JyYEHHBIX PE3YyJIbTaTOB

19.03.2025

104

Kountpoabsnas padora Ne7: "Cucremsbl
PALMOHAJIBHBIX, MPPALHOHAIBHBIX
NM0KAa3aTeJbHBIX U JJorapupmMuiecKux
ypaBHeHuit"

19.03.2025

105

PanyonaneHbIE ypaBHEHHS € TapaMeTpaMu

01.04.2025

106

ParonanbHble HEPaBEHCTBA € TapaMeTpaMu

01.04.2025

107

PaHI/IOHaJ'IBHBIC CUCTCMBLI C ITapaMCTpaMH

02.04.2025




HppanmoHanbHble ypaBHEHUS, HEPABEHCTBA C

108 napameTpamMmu 02.04.2025
109 HppatnmonanbHbie CUCTEMBI C TTapaMeTPaMHU 08.04.2025
110 [TokazaTenpHBIC YpaBHEHHS, HEPABEHCTBA C

napameTpamMu 08.04.2025
111 [TokazaTenbHbIE CUCTEMBI C MTAPAMETPAMU 09.04.2025
112 Jlorapudmuueckue ypaBHEHUS, HEPABEHCTBA C

rnapameTpamu 09.04.2025
113 JlorapudpMuyeckre CUCTEMBI ¢ TTapaMeTpamMu 15.04.2025
114 TpuroHomMeTprUdIecKUe YpaBHEHUS C

napameTpamMu 15.04.2025
115 TpuronomeTpruyeckrue HepaBEHCTBA C

napameTpamu 16.04.2025
116 TpuroHomeTpuuecKre CUCTEMBI C TTapaMeTpamMu 16.04.2025

[TocTpoeHme 1 UCCIICIOBAaHHE MaTEMATHICCKIX
117 MoJelIen pveam)me CUTYyalllil C MOMOILBIO 99 04.2025

ypaBHECHUH C TTapaMeTpaMH

[TocTpoenue u ucciieOBaHNE MaTEMATHUYECKHIX
118 Mojeen peaHLHBIj( CUTYAIINI C TOMOIIbIO 99 04.2025

CUCTEM YPaBHCHHI C TTapaMeTpaMHu

[TocTpoeHue u nccaea0BaHUE MATEMATHIECKUX
119 MoJenen peaJ‘ILHHj{ CUTYAIHI C TOMOIIbIO 93.04.2025

CUCTEM YPaBHEHHIA C TapaMeTpaMu
120 KonTposabHas padora Ne§: "3agaum ¢

napamerpamu’"' 23.04.2025
121 [ToBTOpEeHME, 06001IIEHNE, CHCTEMATH3aITUS

3HaHui: "YpaBHeHus" 29.04.2025
122 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs

3HaHui: "YpaBHeHus" 29.04.2025
123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

3HaHui: "YpaBHeHUs. CUCTEMbl YpaBHCHH'" 30.04.2025
124 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

3nanuii: "HepaBencrsa" 30.04.2025
125 [ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aIUs

3Hanuil: "HepaBencrna" 06.05.2025
126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

3Hanuii: "HepaBencTra" 06.05.2025




[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATU3AIIHS

127 1
3Hanuit: "[IponsBonnas u e€ npumeHnenue" 07.05.2025
[ToBTOpeHue, 06001IEeHNE, CHCTEMAaTH3aIUS
128 . . 1
3HaHui: "[IponsBoaHas u e€ npuMeHeHue" 07.05.2025
[ToBTOpenue, 00600IICHNE, CUCTEMATH3AITUS
129 . . 1
3nanuii: "[IponsBoanas u e€ npumeHeHue" 13.05.2025
[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS
130 - 1
3HaHui: "VIHTErpan u ero npumMeHeHue" 13.05.2025
131 [ToBTOpeHue, 06001IeHNE, CCTEeMAaTH3aIUS 1
3HaHui: "OyHkun" 14.05.2025
132 [ToBTOpenue, 0600ICHNE, CUCTEMATU3AITUS 1
3HaHui: "Oyukuun" 14.05.2025
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATU3ALIHS 1
3HaHui: "OyHkmn" 20.05.2025
134 nu 1
TOroBasi KOHTPOJIbHAsA padoTa 90.05.2025
135 HToroBasi KOHTpPoOJILHasI padoTa 1 91.05.2025
136 [ToBTrOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HAHUI 21.05.2025
OBILEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Maremaruka. Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kmacc/ Mepansik AT,
Homuposckuii JI.A., I[Tonsko B.M.; nox penakuueii [lononsckoro B.E., O6mecTBo ¢
OrpaHMuYEHHON OTBETCTBEHHOCThIO M3natenbekuii nentp « BEHTAHA-I'PA®»; AknimonepHoe

obmmectBo «M3narenbcTBo «lIpocBenieHne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. OTKpbITHI OaHK 3a1aHui IO MaTemMaTike WWW.Tipi.ru
2. ®enepanbHbIA HEHTP TECTHPOBaHUS WWW.rustest.ru

3. bubnmoreka [IOK












