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INOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIii Kypc «Anredpa ¥ Hadajga MaTeMaTHYEeCKOrO aHAIM3a» SBISETCS OJHUM M3 Hamboee
3HAYMMBIX B IIPOTPaAMME CPeHEro o0IIero oopa3oBaHus, MOCKOIBKY, C OJHOW CTOPOHBI, OH 00eCreYnBacT
MHCTPYMEHTANbHYIO 0a3y JUIsl M3Y4YEHHsS BCEX €CTECTBEHHO-HAayYHBIX KypCOB, a C JPYrOil CTOPOHBI,
dbopMupyeT noruyeckoe M aOCTPAKTHOE MBIIIJICHHE OOYYaloIIMXCS Ha YPOBHE, HEOOXOAMMOM JUIs
OocBOeHUsI MH(OPMATHUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH M JAPYTrUX JUCHUIUIMH. B pamkax
JAHHOTO Y4eOHOTO Kypca OOydaroliuecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH,
KoTopasi GopMyIUpYyeT CBOU JOCTHKEHUS B MaTeMaTu4eckoii popme.

VYueOHblil Kypc aireOpbpl U Hayal MaTeMaTHYECKOrO aHajin3a 3aKJIaJbIBa€T OCHOBY JJIS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUS IKOHOMUKHU
U OOIIECTBEHHOH J>XU3HHU, TO3BOJSET OPHCHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh UX JI JabHEUIIero 00pa3oBaHus U B MOBCEAHEBHON KHU3HU. B TO
K€ BpeMs OBIaJeHuEe aOCTPaKTHBIMU U JIOTUYECKHM CTPOTUMU KOHCTPYKIUSMHU anredpel U
MaTEMaTUYECKOr0 aHaJIM3a Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTD,
JIOKA3bIBaTh YTBEPKICHUS C IMOMOIILI0 WHAYKIIMA U PACCYKIATh JCIYKTHBHO, UCIIOIB30BaTh 00O0IICHHE
U KOHKPETU3AIHI0, a0CTparupoBaHUE U aHAJIOTHIO, POPMUPYET KPEATUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone u3ydenus yueOHOro Kypca «AnreOpa ¥ Hadajga MaTeMaTHYeCKOro aHalin3a» O0ydaroluecs
MOJIYYarOT HOBBIM OMBIT PEUICHUS MPUKIAIHBIX 337a4, CAMOCTOSITEIIbBHOIO MOCTPOSCHUS MAaTeMaTUYECKHUX
MOJIeJIeld pealbHBIX CUTYyallud, WHTEPHPETALMHU TOJYyUYECHHBIX PEIIEHUN, 3HAKOMSTCA C MpUMepaMu
MaTEMaTUYECKNX 3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYeCKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIit Kypc 0071a71a€T 3HAYUTEIHFHBIM BOCTIMTATEIILHBIM MTOTEHITMATIOM, KOTOPBIN peain3yeTcst Kak
yepe3 y4eOHBI MaTepHall, CIOCOOCTBYIONIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U UYepe3
cnenupuKky ydyeOHONH JEeATENBHOCTH, TpeOyIomeil MNpOAOHKUTEIbHOW KOHIIEHTPAIlUd BHUMAHHUS,
CaMOCTOSTENIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYeHHBIH pe3yibTarT.

B ocHoBe Meromumku oOyueHus anrebpe W HayaJlaM MaTeMaTHYEeCKOTO aHaiu3a JISKHUT
JIeATeTbHOCTHBIN MPUHITUATT 00yUIEHUSI.

B crpykType ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHYEeCKOTO AaHalln3a» BbIACIEHBI
CIEIYIOIINE COJEPKATENbHO-METOAUYECKe JTUHUU: «Yucna W BeIYUCICHUS», «DyHKIMU U Tpadukmy,
«YpaBHEHMSI U HepaBeHCTBa», «Hawana Marematnueckoro ananmsa», «MHOXkecTBa W JoTWKa». Bce
OCHOBHBIE€ COJIEP)KATEITLHO-METOIMUECKHUE JIMHUM HM3YYalOTCs Ha TMPOTSHKCHWH JBYX JIET OOyYeHHsS Ha
YPOBHE CpeAHEro 00IIero o0pa3oBaHMsl, €CTECTBEHHO JOMOIHSA APYr APYra W MOCTEINIEHHO HACHIIMAsAChH
HOBBIMU TEMaMH | pazjenaMu. JlaHHbIN y4eOHBII Kypc SBISETCS HHTETPATUBHBIM, IOCKOJIBKY 00BETUHSIET
B cebe conepkaHUE HECKOJbKHMX MaTEeMaTHYeCKMX IUCHIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTEeMaTUYeCKH aHalIW3, TEOpUs MHOXKECTB, MaTeMaTHW4ecKas Jiormka u japyrue. [lo mepe Toro kak
oOyuJaroruecs: OBJIa/IeBalOT BCE OoJiee MIMPOKUM MATEMaTHYECKUM amnmapaTroM, Y HHUX IMOCIEI0BATEIbHO
dbopMUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyH) MOJeTh peallbHOM CHUTYaIluH,
OPUMEHSTh 3HAHUS, TONyYEHHBIE MPH M3YYCHHH Y4eOHOro Kypca, ISl PEIICHUs CaMOCTOSTEIBHO
chopMyTUpPOBAHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeToAUYeCcKast TUHUS «Hucna U BBIYHCIECHUS» 3aBepilaeT GopMupoBaHUEe HABBIKOB
UCTIONIb30BaHUsl JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBbLI0O HA4YaTO HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus. Ha ypoBHe cpeanero obuiero oopazoBaHus 0co00oe BHUMaHHUE yAeseTcs (pOpMUPOBAHUIO
HABBIKOB PAIlMOHAJILHBIX BBIYMCIICHUH, BKIIOYAIOMIUX B ceOs MCIOJB30BaHUE PA3IMYHBIX (OPM 3amucH
yHuclia, YMEHHUE JeNlaTh NPUKHUAKY, BBINONHATH NPUOIMKEHHbIE BBIYMCICHHS, OLICHUBATh YHCIIOBBIE
BBIpQXCHHS, padoTaTh C MAaTeMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMBbIE OOYJaroIIMMCS MHOXECTBA
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HaTypaJIBHBIX, OeabIX, paLII/IOHa.HLHBIX nu HCﬁCTBHTeHBHBIX YHUCCII JOITOJIHAKTCSA MHO>XCCTBOM
KOMIUICKCHBIX ~4HCed. B KakIOM H3 O3THX MHOXECTB pPacCMaTPUBAIOTCS CBONCTBEHHBIE €My
cnenndrUyecKre 3aJaun U ONepalnu: JAeJICHHE HAIENIO0, ONCPUPOBAHKE OCTATKAMH HA MHOXECTBE IEJIBIX
4rcesl, 0COObIe CBOWCTBA PAIMOHAIBHBIX U UPPAIIMOHATIBHBIX YUCEI, apUPMETUICCKHUE OTICpPAIINHU, a TAKKE
N3BJICHCHUC KOpHSI HaTypaHBHOﬁ CTCIICHHU Ha MHO>KCCTBC KOMIIJIICKCHBIX YHUCCII. BHaI‘OI[ap’I
[I0CJIEI0BATEILHOMY PACIIMPEHHUIO Kpyra HCIOJb3YEMbIX YHCEI W 3HAKOMCTBY C BO3MOKHOCTAMH HX
NPUMEHCHHS ISl PEIICHHUS Pa3InYHbIX 3a7a4 GOPMUPYETCS MPEACTaBICHHE O CAUHCTBE MATEMAaTHKU Kak
HAyKd U €€ pOJM B TMOCTPOCHHU MOJEJICH peallbHOTO MHpa, INMHPOKO HCIOIB3YIOTCS 0000IICHUE U
KOHKPETHU3AIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBAa» pEallM3yeTCs Ha MPOTSHKEHHH BCEro OOYYEeHHs Ha YpPOBHE
cpeaHero ooOmiero oopa3oBaHUs, MOCKOJIBKY B KaXIOM paszeic IIporpaMMbl MPeaIyCMOTPEHO pEIIEHHE
COOTBETCTBYIOIIMX 3a/ady. B pe3ynbraTe 00ydaroliuecs: OBJAJCBAIOT PAa3IMYHBIMH METOJaMHU PELICHHUS
paLII/IOHaJII)HI)IX, I/IppaHI/IOHaﬂbHBIX, IIOKa3aTCJIbHbIX, J'IOFapI/I(bMI/I‘ICCKI/IX n TpI/IFOHOMeTpI/IqGCKI/IX
ypaBHEHH, HEPABCHCTB W CHCTEM, a TaK)Ke 3ajady, COJepXalux mapaMeTpsl. I[lonydeHHbIE YMEHHs
IIMPOKO HWCIOJB3YIOTCS TMPH HCCIEAOBaHUN (YHKIUH C TOMOIIBIO MPOU3BOJHOM, MPH PEHICHUU
HpI/IKJIaIIHI)IX 3a1a49 W 3aJa4 HAa HAXO0XKICHHUC HaI/I6OJII)IHI/IX 1 HAUMCHBIIINX 3Ha'-IeHI/II71 (bYHKIII/II/I I[aHHa?I
coJep)KarenbHas JMHUS BKIOYaeT B ceOs Takke (OPMHUPOBAHHME YMEHHH BBITIOIHATH PACUYETHI I10
bopmynaaM, peodOpa3oBaHKs PAIMOHAIBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPHUYCCKUX BBIPAKCHHU, a
TAK)KE BBIPAKCHHIM, COMACPKAIIMX CTEICHH | JorapuMmbl. briarogaps H3y4eHHIO anreOpandecKoro
MaTepI/IaJIa HpOI/ICXOIII/IT I[aJII)HCfIIHee pa3BI/ITI/Ie aJIFOpI/ITMI/I‘-IeCKOFO n a6CTpaKTHOFO MBIIIJICHU A
oOyyaromuxcsi, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PAaCCyXJCHUH, pabOThl C CHMBOJIGHBIMU (hOpMaMH,
NPEJICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIC PABCHCTB M HEPaBEHCTB. AyreOpa mpejyiaraert
3¢ (GEeKTUBHBIE WHCTPYMEHTHI Il PEIICHHs TPAKTHYECKUX M ECTECTBCHHO-HAYUHBIX 3ajad, HArJIsTHO
I[eMOHCTpI/IpyeT CBOH BO3MOKXHOCTH KaK s3bIKa HaYKI/I.

CopepxarenpbHo-MeTouYecKass JUHUSA «DYHKIMM U IpadUKW» TECHO MeEperieTaercs ¢ APYTUMH
JWHUSMHU y4eOHOTO Kypca, IMOCKOJBbKY B KAaKOM-TO CMBICIE 3a7aéT IOCIEI0BATeIbHOCTh H3YYCHUS
Mmarepuaia. M3yueHne cTerneHHoM, MoKa3aTeIbHOM, JTOrapu(MHUUECKON U TPUTOHOMETPUYCCKUX (DYHKITHIA,
UX CBOMCTB M rpauKoB, UCTIONb30BaHUE QYHKIUH Ui peleHusl 3a1a4 U3 IpYruxX y4eOHBIX NMPEAMETOB U
peaHI)HOI\/’I KHN3HU TECHO CBA3aHO KaK C MAaTEMAaTHYCCKHMM aHaJIM30M, TaK U C pCHICHI/IeM ypaBHeHI/Iﬁ nu
HepaBeHCTB. [Ipu 3TOM O0JIbIlIOE BHUMaHUE yaensercss (GOpMUPOBAHHIO YMEHHUS BBIpaXaTb (opMyIaMu
3aBHCUMOCTH MEXJy pPa3IMYHBIMH BEJIMYUHAMHU, HCCIICOBATh TONYYCHHBbIC (QYHKIUU, CTPOMTH WX
rpadukn. Marepuan 5TOH CcoOAEpKATEIbHOW JIMHWM HAIEJIeH Ha pPa3BUTHE YMEHHA W HABBIKOB,
MO3BOJIAIOIIMX BbIpaXaThb 3aBUCHUMOCTH MEXIY BEIMYMHAMU B pa3iuuHOM (dopMe: aHATUTHYECKOH,
rpaduveckoii U cioBecHOW. Ero m3ydeHue crocoOCTBYET Pa3BUTHIO aJTOPUTMHUECKOTO MBIILUICHHS,
CIIOCOOHOCTH K 000OIIEHHUIO M KOHKPETU3AIIUH, UCIIOIH30BAaHUIO AaHATIOTHH.

ConepskatensHast U «Hayama MaTeMaTH4ecKoro aHajln3ay MO3BOJISET CYIIECTBEHHO PACIIHPUTh
prr KaK MaTeMaTHYCCKHUX, TaK H HpI/IKJ'Ia)IHBIX 3aj1a4, )IOCTYHHBIX O6y‘-IaI-OIIII/IMC$I, TaK KakK Y HHX
TOSIBJISIETCS.  BO3MOXKHOCTh CTPOUTH TPapUKU CIOXKHBIX (DYHKIUH, OMpenessiTh WX HauOONIbIINE U
HAMMEHBIIIME 3HAYCHUS, BBIUYUCIATH IUIONIATU (GUTYp U OOBEMBI TENl, HAXOIUTh CKOPOCTU M YCKOPCHUS
nporieccoB. JlaHHas ~ copep)kaTelbHAs ~JIMHUS ~ OTKPHIBAET HOBBIE BO3MOXKHOCTH  TOCTPOCHHS
MATCMATHYCCKUX MO}ICJ’ICﬁ peaJ'II)HBIX CHTyaHI/Iﬁ, IIO3BOJISICT HaAXOAUTH HaI/IJ'Iy‘-II_Hee pemeHI/Ie B
NPUKIAJHBIX, B TOM YHCIC COIMAIbHO-DKOHOMHYECCKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHUECKOTO0 aHajliHu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOrOo, (OPMaTbHO-JTOTHUECKOTO U
KPEaTUBHOTO MBIIIICHNUSA, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh NMPOSBICHHUS 3aKOHOB MAaTEMAaTUKH B
HayKe, TEXHUKE M HcKyccTBe. OOydaroImecs: y3HaloT O BBIAAIOIIUXCSA Pe3ysIbTaTax, MOJYyYCHHBIX B XOJ€
pa3BUTHS MaTEMAaTHKK KaK HaAyKd, ¥ 00 UX aBTOpax.



CopneprxaTenpHO-MeTOANYeCKast JIMHUS «MHOXECTBa M JIOTHKa» BKIIIOYAET B CE0S AJIEMEHTHI TEOPHH
MHO’KECTB M MaTeMaTHUeCKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE MPEJICTaBICHUS MTPOHU3BIBAIOT BECh
Kypc ILIKOJIBHOM MaTeMaTHKU M Npe[uiaraloT Haubosee yHUBEpCaIbHBIA fA3BIK, OOBEIUHSIOUINI BCE
paszenbl MaTeMAaTUKU U €€ MPUIIOKEHUH, OHU CBS3bIBAIOT Pa3HbIE MaTEMATUYECKUE JAMCLMUILUIMHBI U HX
IPWIOKEHUS B euHOE 1ienoe. [103ToMy BaXKHO 1aTh BO3MOXKHOCTh 00Yy4aroIIEMyCsl HOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHKU M UCIOJIB30BaTh €ro JJISi BBIPAXKEHUS CBOUX MBICIEH.
JpyruM BaKHBIM NPU3HAKOM MAaT€MAaTUKH KaK HAayKd CJelyeT MpU3HATh CBOWCTBEHHYIO €l CTPOroCTh
00OCHOBaHMH M CJEIOBAaHUE ONPEIACIEHHBIM IIpaBUJIaM IIOCTPOEHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C
3JIEMEHTaMH MaTeMaTHYECKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIUICHUST 00yYaroMmInuXCs,
MO3BOJIIET UM CTPOUTh CBOM PACCYXKJIEHHS Ha OCHOBE JIOTMUECKUX IpaBUi, (OPMUPYET HABBIKH
KPUTHYECKOT'O MBIIITICHHUS.

B yueOHOM Kkypce «Aurebpa M Hadajga MaTeMaTUYECKOIO AaHAIU3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJCIMPOBAHMS, KOTOpPhIE TPU3BAHBI CIIOCOOCTBOBATh (HOPMUPOBAHHIO HABBIKOB
MOCTPOCHHUS MOJIeTIeH peabHbIX CUTYallMil, UCCIEOBAaHMS 3TUX MOJIETIE ¢ MOMOIIBIO anmapaTa aareopbl
U MaTeMaTH4eCKOr0 aHalli3a, MHTEPIpPETAlMU TOJYYCHHBIX Pe3yiabTaToB. Takue 3a/laHus BIUIETEHBI B
KQKIBIA U3 pa3/iesoB IPOrpaMMbl, TIOCKOJIbKY BECh MaTepuall y4eOHOTo Kypca IHUPOKO UCIIONb3YeTCs IS
pelieHrs TpUKIaJHbIX 3a1ad. [Ipu peleHun peabHbIX NPAKTHUUECKUX 3a]ad 00ydarolluecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh AHAJIOTHIO,
00001aTh ¥ KOHKPETH3UpPOBaTh MpodiieMy. JlesTenbHOCTh TO (OPMHPOBAHUIO HABBIKOB pELICHHS
NPUKIIAJHBIX 33724 OpraHU3yeTcs B MPOIEcCce M3YYEHHUsS BCEX TeM y4eOHOro Kypca «Ainredpa m Hayaia
MaTeMaTUYECKOT0 aHAIIN3a».

Ha usy4yenue yueOHoro kypca «Anredpa u Hauana MaTeMaTHYECKOTO aHaJIM3a» OTBOAUTCS 272 yaca:
B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEZEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Panmonaneupie  unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOM, TMPOLEHTHl, OECKOHEYHBIE
nepuonnueckue napobu. I[lpumenenue npoOeld W TPOILEHTOB [IJIsl PEIICHUS MNPUKIAIHBIX 3a7ad W3
Ppa3IMYHBIX OTpaciel 3HAaHWW U peaTbHOM JKU3HU.

JeiicTButensHbie yncna. ParmoHansHble U UppalioHaIbHbIE Ynciaa. ApudMETHIECKHE ONepalluu ¢
NEHUCTBUTENBHBIME YHUCIaMU. MoOAynbh JEHCTBUTENBHOTO YMCIa W ero cBoicTBa. [IpuOnmkEHHBIC
BBIYMCIICHHUS, TPaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nensiM mokazareneM. buaom Herorona. VMcnonb3oBanue moaxomsmiei GopMbl 3amucu
JIEWCTBUTEIIbHBIX YUCEI JJISI PELICHUS TPAKTUYECKHUX 3a1a4 U IPEACTABICHHS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYpaJbHOM CTENEHH U €r0 CBOMCTBA.

CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA, CTENEHD C JIEMCTBUTEIIBHBIM MTOKA3aTEIEM.

Jlorapudm uucna. CoiictBa norapudma. JlecIiTHIHBIC U HATYPATbHBIE JIOTAPUPMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YUCJIOBOr0 apryMeHTa. APKCHUHYC, apKKOCUHYC U apKTaHT'€HC
YUCIIOBOI'O APTyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIC MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC
yYpaBHEHUsI U ypaBHEHHUs-clieACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. OCHOBHBIE METO/AbI PEIICHUS
HEeNbIX W JIpOOHO-pallMOHAJBHBIX YPAaBHEHUH W HEPaBEHCTB. MHOTOWIEHbI OT OJHOM NEepEeMEHHOI.
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Jenenne MHOroujgeHa Ha MHOIOWIEH C oOcTaTKkoM. Teopema be3dy. MHOrounaeHsl ¢ UEIbIMH
koaddurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

WppanumonanbHble ypaBHeHUs. OCHOBHbBIE METO/BI PELIEHUS UPPALlMOHATIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/IbI pEILIEHUs JJOrapu(pMUUECKUX YPAaBHEHHH.

OcHoBHBIE TpHUTrOHOMeTpHueckue (opmynsl. [IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUI.
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienue cucrem JIMHEHHBIX ypaBHEHUU. MaTpuiia CUCTEMbl JUHEUHBIX ypaBHeHUH. Onpenenurens
MaTpuLbl 2X2, €ro reOMETPUYECKMH CMBICI M CBOWCTBA, BBIYHACICHHE €r0 3HAYCHMS, NPHUMEHEHHUE
OINpPEACIUTENS ISl PELLIEHUSI CUCTEMBI JIMHEMHBIX YpaBHEHUM. PelieHne npukiagHelxX 3a1a4 ¢ MOMOILBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHUW. lcciaenoBaHue IOCTPOCHHOW MOJEINM C IIOMOILIBIO MATpULl M
OIpEICIINTENEH.

[TocTpoeHne MaTeMaTH4eCKUX MOJENEH pealbHON CUTyallM C IOMOUIbIO YPABHEHUM U HEPABEHCTB.
[IpumeneHune ypaBHEHM M HEpPABEHCTB K PELICHUIO MAaTeMAaTUYECKUX 3aJad U 3aJad U3 pasIUyHBIX
oOyacTell HayKu U peaJibHOM KU3HHU.

DOyHKIUH U rpauKu

OyHKIMsA, crnocoObl 3ananus ¢GyHkuuu. B3zaumHo oOpaTHbie QyHkumu. Kommosunus ¢GyHKIHA.
I'padux dpynkumu. DnementapHbie mpeodpa3oBanus rpaguKoB (HyHKIHHA.

OO6nactp ompeneneHus: W MHOXECTBO 3HaueHuil ¢yHkumu. Hymu Qynxmun. Tlpomexytkn
3HaKonocTosHcTBa. Y&rHele M HeuéTHble ¢QyHkuuu. Ilepmonmueckue Qynkuuun. Ilpomexytku
MOHOTOHHOCTH (YHKLIMH. MakcuMyMbl 1 MUHUMYMBI GyHKInU. HanOomnbiiee 1 HauMeHbIlIee 3HAUEHUS
(GYHKIIMHM Ha IPOMEXKYTKE.

Jluneiinas, KBajgpaTHUdHas | JAPOOHO-TMHENHAas (YHKIMU. DJIEeMEHTApHOE WCCIEI0BaHUE U
HOCTPOEHHE UX TPaPHKOB.

CrenenHas (QyHKIMs C HaTypaJbHBIM U LIeJbIM MoKazatesneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u
rpaduk KopHs N-0i1 cTeneHu Kak pyHKIUN OOpaTHOM CTENEHHU C HaTypalbHbIM ITOKA3aTEJIEM.

[ToxazarenbHas U norapupmuueckas QyHKINH, UX cBoOWcTBa U rpaduxu. Mcnonp3oBanue rpagukon
(GYHKUUH 1715 pelieHHs] ypaBHECHHH.

TpuroHomerpuyeckas OKpYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUYECKUX (PYHKLUUH YHUCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBHCUMOCTH B pealibHBIX IIpolieccax M sBICHUSX. ['paduku peanbHbIX
3aBUCHMOCTEHN.

Havana mareMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNnbHOCTH, CHOCOOBI 3aJaHMs IOCICAOBATEILHOCTEH. MeTon MaTreMaTH4yecKon
UHAYKIUU. MOHOTOHHBIE UM  OTpaHUYEHHBbIE IOCJIEN0BaTeNbHOCTH. VIcTopusi  BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIM3a Kak aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpuyeckas Mporpeccuu. beckoHedyHo yObIBarolias TreoMeTpuyecKast
nporpeccusi. Cymma OeCKOHEUHO YOBIBAaIOIIEW TreoMeTpUYeckod mporpeccud. JIMHEWHBI U
SKCMOHEHIMANBHBIM pocT. Yucno e. dopMyna CIOXKHBIX HPOIEHTOB. Vcronb30BaHHE MPOTPECCHM IS
pEIICHNs PEANIbHBIX 3aJa4 IIPUKIAIHOTO XapaKTepa.

HenpepoiBable (yHKIMM W ux cBoiictBa. Touku paspbiBa. ACHUMNTOTHI T'padUKOB (QYHKIHUIL.
CpoiicTBa (yHKIMI HENpepbIBHBIX Ha OTpe3ke. MeTol HWHTEpPBAJIOB sl PEIICHUS HEpPaBEHCTB.
[IpumMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIM JIJIs1 PEeIICHUs 3a1a4.

[TepBas u BTOpast mpousBoaHbIe GyHKIMU. OnpeneneHrne, TEOMETPUICCKUNA U (PU3UUYECKUN CMBICI
POM3BOIHON. YpaBHEHUE KacaTeNIbHOM K rpaduky (QyHKIUH.
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[TpousBogHbie dieMeHTApHBIX (GyHKIUA. [Ipom3BogHass CyMMBI, MPOW3BEICHHS, YaCTHOTO H
KOMITO3HUIINH (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, ONepalry HaJ MHOXECTBaMM U uX cBoictBa. Jluarpammbl Ditnepa—Benna.
[IpumeneHne TeOpETUKO-MHOKECTBEHHOIO anmapara JJjisl OIMCaHUs PEATIbHBIX IPOLIECCOB U ABJIEHUU, IIPU
pelleHnu 3a]a4 U3 IPYTuX y4eOHbIX MMPEIMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MAaTeMaTUYeCKOro OObBEKTa, CJEACTBHUE, J0Ka3aTeNbCTBO,
PaBHOCUJIbHBIEC YPABHEHHUS.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

Hatypansable u nensle uncna. [IpuMeHeHHe TPU3HAKOB ACTUMOCTH IIETBIX YHCEN, HauOOJbIIHA
obmuii nenurens (nanee — HOJl) u naumensinee ooOiiee kpatHoe (nanee — HOK), octaTkoB mo momysto,
anroputma EBkinaa i peneHus 3a/1a4 B UENbIX YUCIIax.

KommuiekcHble uncna. AnreOpanueckas W TpUTOHOMETpUYeckas (OpPMBbI 3alHCH KOMILJIEKCHOTO
yrcna. ApupMeTHYecKre ONeparnui ¢ KOMIUIEKCHBIMU YHciIaMH. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KoOopauHAaTHOM 1uiockoctu. @Dopmyna Myaspa. KopHu N-0il CTENEHM M3 KOMIUIEKCHOIO YHCIIA.
[TprMeHeHrne KOMIUIEKCHBIX YMCEIN JUIS pelieHus (U3MUeCcKUX U TeOMETPHUECKUX 3a7au.

YpaBHeHUs] M HEPABEHCTBA

CucreMa U COBOKYNHOCTb YypaBHEHUH U HEpaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CHCTEMBI-
cnenctBus. PaBHocuibHBIE HepaBeHCTBA.OTOOp KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHUH C MOMOUIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHrie TpUroHoMeTpUYeCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI peLIEHUs T0Ka3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METObI PELIEHUSI UpPaALOHAIbHBIX HepaBeHCTB.OCHOBHbBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaNbHbBIX, HPPALMOHAIIBHBIX, I0KA3aTE€IbHBIX U JJOTapU(PMHUUECKUX YPABHEHUI.

YpaBHEHMS], HEpPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHHMH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHMX 3a1ad M 3ajad U3
pa3IUYHbBIX 00J1aCTeH HayKU U peaibHOM KU3HU, HHTEPIPETAIHsl TOTYYEHHbBIX PE3yJIbTaTOB.

DyHKIUHN U TpadUKH

I'padux komnozunmu ¢QyHkiuid. ['eomeTpuueckne o0pa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOpAMHATHOMH mockocTu. Tpuronomerpuueckre GyHKIUHN, UX CBOMCTBA U rpauKH.

['padmyeckue MeTobl pelieHusl ypaBHEHU U HepaBeHCTB. [ paduueckue MeTobl pemieHus 3a1ad ¢
napametpamu. Mcmons3oBanue rpadukoB (GYHKIUNA JUIsl MCCIEIOBAHUS TPOIECCOB U 3aBUCHMOCTEM,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[IpumeHeHre TMPOU3BOMHOM K HCCIeNOBaHUIO (YHKIMNH Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxxnenne HanOoNbIIIero 1 HAMMEHBIIIETO 3HAUYEHUH HEMTPEPHIBHON (DYHKITMHM Ha OTPE3KeE.

[IpuMeHeHre POM3BOJHON AJI HaXOXKIEHUS HAWIydlIero pelleHHs B NMPHUKIAIHBIX 3ajadax, IS
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO (popMyIoi nin rpadukoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mNepBooOpasHbIX. [lepBooOpa3Hble 3MEMEHTapHBIX (HYHKIUI.
[IpaBuna HaxoxneHuss nepBooOpasHbiX.MHTEerpan. ['eomeTpudueckuii CMBICT HWHTErpanga. Beraucienue
ornpenenéHHoro uHTerpaia no ¢popmyne Hetorona-Jleitoauna.

[TpumeHeHne MHTETpaia Ui HaXO0XKIEHHs IUIOManel IIOCKUX (GUryp u o0bEMOB TeOMETPHUECKUX
Tedl.

[Tpumeps! pemenuit guddepeHmaIbHbIX ypaBHEHUH. MaTeMaTHdeckoe MOICTIMPOBAHUE PEATbHBIX
MIPOIIECCOB € MOMOIIBIO ArddHepeHIInaTbHBIX YPaBHEHUH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 11 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMU 00YYAIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oO0ImecTBa, MPEACTaBICHHE O MATEMaTHYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIEHMH, MNpoueayp TIpaxAaHCKoro ooOmecTBa (BbIOOpPHI, OINpOCHl M JIPYroe), yMEHue
B3aMMOJICHCTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (YHKIUSMU U Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)TaHCKOW MJIEHTUYHOCTH, YBaXXEHUS K MPOLUIOMY H
HACTOAIIEMY POCCUHMCKOM MaTEMaTHKH, UEHHOCTHOE OTHOUIEHHWE K JOCTHKEHHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCHICKONH MaTeMaTHYECKOM IIKOJIbI, WCIOJb30BAHUE ATUX JOCTHXKEHHH B JIPYrux
HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHME JIyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa, c(pOpMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHHUsI, STUYECKOTO MOBEACHUS, CBSA3aHHOIO C IMPAKTUYECKUM MPUMEHEHHEM [IOCTUKEHUN HayKu U
JEeSTENIbHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yIIEero;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas JCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33Ja4, PELIeHUH, pacCykACHUH, BOCIPUUMYMBOCTh K MaTEMAaTUYECKUM aCHEKTaM pPa3IUYHBIX
BHJIOB HCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUSI MPHUMEHITh MaTeMaTH4YeCKHe 3HAHUS B HMHTEpecax 3J0pOBOTO M
6e3omacHoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE IHTaHHE,
cOalaHCUpPOBaHHBIN pPEXHUM 3aHATUH M OTAbIXA, pPErynspHas (Qu3MUecKas aKkTHUBHOCTh), (uznyeckoe
COBEpUIECHCTBOBAHNE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBLHON €S TEIbHOCTHIO;

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTh K TPYHAy, OCO3HAaHUE IIEHHOCTH TPYJOJIIO0Ms, HHTEpeC K pa3InyHbIM cdepam
npodeCcCHOHATILHON IesTeIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U e€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI, TOTOBHOCTH
U CHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHMIO HA MPOTSHKEHUH BCEW KU3HHU,
TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B PEIICHUN IPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) 3KOI0TNYeCKOr0 BOCIIMTAHUSA

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbI, IOHUMAHHE BIUSHUS COLUAIBbHO-3KOHOMHUYECKHUX
MPOLECCOB HAa COCTOSHUE NPHUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAHHWE TIJI00AJIbHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIeM, OpHEHTAIMsI Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUM IS peleHHs 3ajay B
00J1acTH OKpyXarollei cpeibl, MIaHUPOBAHUE TMOCTYNKOB M OLEHKHM MX BO3MOXKHBIX IOCIEACTBUM IS
OKpYKaloIlel Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUE MAaTEMAaTUYECKON HAyKH KakK c(epbl YeTOBEYECKON AEATEIbHOCTH,
3TaloB €€ pa3BUTUS M 3HAYUMOCTH JJI1 Pa3BUTUSA LIMBWIM3ALWW, OBIAJACHUE S3BIKOM MAaTEMaTUKH M
MaTE€MaTUYeCKON KYJIbTYpOM KAaK CPEICTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUAYAIbHO U B TPYIIIIE.
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METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHSATHH,
OTHOUIICHUN MEXAY HMOHATUSIMH, (POPMYIHpPOBATH ONpEAETICHUS MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN
pU3HAK KJIaCCU(PUKAIUU, OCHOBAHUS JIJIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0O aHAIIN3a;

BOCIIPUHUMATh,  (HOpPMYyIUpPOBaTH ¥  NPEeOOpPa3OBBIBATh  CYXKACHHS:  yTBEPAWTEIbHBICE |
OTpUIATEIIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpeuHs B (haKTax, JaHHBIX,
HAOMIOJIEHUSIX M YTBEPXKIEHUSAX, MpeuiaraTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JenaTh BBIBOJBI C  HUCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W  HWHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMUTH CaMOCTOSITEIBHO JOKa3aTelbCTBA MAaTeMAaTUYECKUX YTBEpXKIEHUH (mpsMble U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAILIUIO, MPUBOAUTH MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXICHHS U BBIBOJIbI;

BbIOMpaTh CHOCOO pemieHust y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHMUS,
BbIOMpaTh HanboJee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUN MHCTPYMEHT MO3HAHUS, (hOPMYIUPOBATH BOMPOCHI,
dbukcupyrone npoTUBOpedne, MpodiemMy, ycTaHaBIUBaTh UCKOMOE M JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEJILHO CIUTAHHUPOBAHHBIA SKCIEPUMEHT, HCCIECIOBAHHWE M0 YCTAaHOBJICHHIO
OCOOEHHOCTEH MAaTeMaTH4YeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSITENNbHO  (OpMYJIHpPOBaThH OOOOIIEHWST W BBIBOJABI IO pe3yabTaTaM MPOBEIEHHOTO
HAOJIOZICHUSI, WCCIEAOBaHUS, OIEHWBATH JOCTOBEPHOCTh TOJIYYEHHBIX pPE3yJIbTaTOB, BHIBOJIOB U
0000111eHHI];

MIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTHE MPOLECCA, a TAKXKE BBIJBUTaTh MPEAMNOJI0XKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBIIATH JehUIuThl HHDOpMAIMY, JaHHBIX, HEOOXOIUMBIX /I OTBETa HA BOTPOC U IS PEIICHUS
3a/1a4u;

BBIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB PA3TMYHBIX THIOB, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETHPOBATh HH(POPMAITHIO PA3IMYHBIX BHIOB U (hOPM MPEICTABICHNUS,

CTPYKTYpUpOBaTh HWH(OpMAIMIO, TPEACTaBIATh €€ B pasaudHBIX (popmax, WLIIOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HAJEKHOCTH MHPOPMAIIHH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPUHUMATL U (I)OpMyJIPIpOBaTb CYXKACHUA B COOTBCTCTBHU C YCJIOBUSIMU U LCIAMU 06H_[€HI/I$I,
SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOKO TOYKY 3pCHUSA B YCTHBIX W INHCbMCHHBIX TCKCTaXx, daBaTb
MOSICHEHHUSI 110 XO/1y PEIIeHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJyUYEHHBIH pe3yabTaT;



B X0Jle 00CYX/IEeHHUS 3a/aBaTh BOIMPOCH MO CYIIECTBY 0OCYXKIaeMOil TeMbl, IpOOIEMbI, perraeMoi
3a7a4M, BBICKA3bIBATh WJCH, HAILCJICHHBIE HA IIOMCK pEIICHUS, CONOCTABIATh CBOM CYXICHHS C
CY)XJICHUSAMH JIPYTUX YYaCTHUKOB JUAIIOTa, OOHAPYKHUBATh PA3IMUNE U CXOACTBO MO3HUIHUI, B KOPPEKTHOM
dbopme hopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHS;

OpPEACTAaBIATh  pe3yAbTaThl  PEUICHHs  3aJaud, OKCIEpUMEHTa, HCCIEeIOBaHMSA, IPOEKTa,
CaMOCTOATENIFHO BBIOMpPATh (OPMAT BBHICTYIUIEHUSI C y4ETOM 3a/1ad IPE3CHTAllMd W OCOOEHHOCTEH
ayZIUTOPHU.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHBbIE IeiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHsI 3a/a4d, BBIOMPATh CIOCOO PEIICHHUS ¢ y4ETOM HMEIOIIUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh HaBBIKAMHU TI03HABATEIbHON pedIECKCHM KaK OCO3HAaHMsI COBEPIINACMBIX JICHCTBHH U
MBICTTUTEIIEHBIX TPOIECCOB, WX PE3ylIbTaTOB, BIAACTh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mporecca U pe3yJibTaTa pericHsl MaTeMaTHIeCKON 3a/1a4H;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIIEHUU 33/1a4d, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BHIABICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa IEIH W YCIOBHSIM, OOBSCHATH NMPUYUHBI JOCTYIKCHHS WIIH
HEJOCTH)KCHUS PE3YJbTATOB JIEATEIBHOCTH, HAXOUTh OIMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUAYAIBHONW paOOTHI MPHU PELICHUH
yueOHBIX 3aJa4, MPUHUMAThH 1€Jh COBMECTHOW NEATEIbHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacHpeneniarTb BUAbl pabOT, JI0rOBapUBaThCs, OOCYXAAaTh MpOIECC M pe3yibTar padoThl,
00001aTh MHEHHST HECKOJIBLKUX TIOAEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboTsl (00CYKIeHHS, 0OMEH MHEHUH, «MO3TOBbIE IITYPMBbI» U
WHBIE), BHIMOIHATH CBOIO YacTh PabOThl U KOOPIAUHUPOBATH CBOU JEHCTBUS C APYTUMU YIEHAMHU KOMaH/bI,
OIICHUBATh KA4€CTBO CBOCTO BKJIAJa B OOIIHMI MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM y4aC THUKAMU
B3aUMOJICUCTBUSL.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHny obydenus B 10 kjacce o0yyaromuiics Moxy4uT CIEIyIOIIME MPEIMETHbIE PE3YJIbTaThl MO
OTJIeIbHBIM TeMaM paboueil mporpaMMbl y4eOHOT0 Kypca «Anredpa v Hauajla MaTeMaTHYeCKOTO aHaIn3an:

Yucia v BbIYUCTICHUA:

CBOOOJTHO OIEPUPOBATH MOHITUSMHU: pallMOHAIBLHOE YHUCII0, OeCKOHEYHas Nepuoaudeckas JpoOb,
MPOLEHTHI, UPPALMOHATIBHOE YHCIIO, MHOXECTBA PALMOHAIBHBIX U JCWCTBUTEIBHBIX YHCEN, MOAYJb
JNEWCTBUTEIILHOTO YHCIIA;

MPUMEHSTH IPOOHU U MPOLEHTHI ISl PEIICHUs MPUKIAJHBIX 331a4 U3 PA3IMYHBIX OTpacieil 3HaHUM U
peabHOU KU3HU;

MPUMEHSTh NMPUOIMKEHHBIE BBIUMCICHUS, MpPaBUa OKPYTJIEHUS, MPUKHUIKY U OLEHKY pe3yjbTaTa
BBIUMCIICHHI,

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IIENBIM IOKa3aTesieM, HCIIOJIb30BaTh MOIXOASALIYIO
dbopMy 3amucu JeHCTBUTENBHBIX YHCET TS PEIICHHS IPAKTUUECKUX 3a/1a4 U MPEACTABIICHUS TaHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;
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CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: JOTapu(M UKcia, JeCATUIHbIE U HATypaJbHbIC JTOrapu(pMbl;
CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIIOBOIO apryMEeHTa;
OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHusI H HePaBEeHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHHUS U ypaBHEHUA-CIICICTBHS, PABHOCUIIbHBIC HEPABCHCTBA,

IPUMEHATh Pa3jIM4YHble METO/bl PEIICHUS PAlUOHAIBHBIX M JPOOHO-PAaLMOHANbHBIX ypaBHEHUH,
IPUMEHSTHh METOJl UHTEPBAJIOB JUIsl PEIIEHNsI HEPaBEHCTB;

CBOOOJTHO OIEPHPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW MEPEMEHHOH, MHOTOWIEH C LEIBIMH
K03(ppuLMeHTaMU, KOPHM MHOIrOWIeHa, NPUMEHSTh JAEJCHHEe MHOIOYJIEHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buera i pemenus 3anad;

CBOOOJTHO ONEpPUPOBATh IMOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIa, OIpPEIeTUTENb
MaTpullbl 2 X 2 W €ro reoMeTpUYecKUi CMBICH, HCIIOJIBb30BaTh CBOWCTBA OHpelNenuTens 2 X 2 s
BBIUMCJICHHSI €r0 3HAYEHUs, NPUMEHATh ONPEINCIIUTENN IJI1 PEUICHUs] CUCTEMbl JIMHEHHBIX YPaBHEHHH,
MOJIEJIMPOBaTh pEAJIbHBIE CUTYyallUH C IIOMOLIbI0 CHCTEMBI JIMHEMHBIX YpPAaBHEHUM, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEIIU C IIOMOILBIO MATPHI] U ONPEAEIIUTENEH, UHTEPIIPETUPOBATh ITOYYEHHBII pe3yJbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa30oBaHUsl BbIPaXKEHUI;

BBINOJIHATh IPE0Opa30BaHUsl UHUCIOBBIX BBIPRKEHUH, COJEpKALIMX CTENEHW C pPalUOHAIbHBIM
IIOKa3aTeseM;

UCII0JIb30BaTh CBOMCTBA Jorapu(pmMoB /i peoOpa3oBaHUsl JOTapUPMUUECKUX BbIPAKECHUI;

CBOOOJTHO OIIEPHPOBATH TOHATHAMH: HWPPAIMOHATIBHBIC, IOKA3aTeIbHBIE M JIOTapH(pMHUYECKHE
YPaBHEHHUs, HaXOIUTh UX PELICHUS C NOMOLIbIO PAaBHOCHUIIBHBIX NEPEXOI0B MM OCYILECTBIISAS MPOBEPKY
KOpHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUECKHE (POpMYIbI i MpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX
BBIPAKECHHI;

CBOOOJTHO ONEpUPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, NPUMEHSTh HEOOXOUMBbIe
(opMyIIbI TSl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh pEAlbHbIE CUTYallUH Ha S3bIKE airedpbl, COCTaBIATh BBIPAKEHHUS, ypaBHEHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3aJauM, MCCIEA0BaTh IOCTPOCHHBbIE MOJEIN C MCIOIb30BaHHEM amrmapara
anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJIHO OTEpUPOBATh MOHATHAMHU: (DYHKIHS, CIIOCOOBI 3amaHusi (YHKIMH, B3aUMHO OOpaTHBIC
GyHKIMKM, KOMIO3UIUs (QYHKIUN, rpaduk QYHKIMH, BBINOJIHATH 3JEMEHTAapHbIE MPeoOpa3oBaHUs
rpaduKoB QyHKIH;

CBOOOJTHO ONepUPOBATh MOHATHIMU: 00JACTh ONPEAETICHUS 1 MHOXKECTBO 3HAUCHUH (PYHKUIUU, HYJIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATHUAMHU: UYETHBIE U HEUETHBIE (DPYHKIMH, Nepuoaudeckue (yHKIUH,
POMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbl U MUHUMYMBI (DYHKIIMH, HAHOOJIbIIee M HAMMEHbIIIee
3HaYeHue (PyHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHATUSMH: CTeTeHHass (PYHKIMS C HATYpaJIbHBIM M IIETIBIM ITOKa3aTelleM,
rpaduk creneHHOW (YHKIMHM C HAaTypalbHBIM M LEJNbIM IOKa3aTenaeM, rpaduk KOpHsS N-0i CTENEeHU Kak
GbyHKIIMM 0OpaTHOM CTEMEHU ¢ HATypaJbHBIM MOKa3aTeJieM;

ONEpHPOBATH TMOHATUSAMH: JIMHEHHAs, KBaJpaTU4YHAas M JAPOOHO-IMHEHHAas (YHKUUHU, BBITOIHATDH
3JIEMEHTApPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaPHKOB;

CcBOOOJIHO ONEPHPOBATh MOHATHAMM: MOKa3aTeabHasd U Jiorapudmuyeckas (QyHKIMH, UX CBOWCTBA U
rpaduKu, UCIOIB30BaTh UX I'padUKH JUIsl pEILICHHs ypaBHEHUIA;

10



CBOOOIHO  ONMEpPUPOBATH  TOHATHUSMU: TPUTOHOMETPHUYECKAs  OKPY)XHOCTh,  OIpeAelieHUE
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh Trpa@uKu (QYHKUIMNA AN MCCIENOBaHUS MPOLIECCOB M 3aBHUCUMOCTEH MpH pPELICHUH
3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB M PEaTbHOW JKU3HH, BBIPAXKATH (GOPMYJIaMU 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU;

Hauyana maremaTn4yeckoro aHajamsa:

CBOOOJHO OMEpUPOBATH MOHIATUIAMU: apupMETHUYECKasi U TeOMETpPHUEcKasi Mporpeccusi, 6ECKOHEUHO
yOBIBaroIas TeOMETPHUYECKasl MPOTPECCHs, JTUHEHHBIM W 3KCIOHEHIIMAIBHBIA POCT, (JOpMYylia CIOKHBIX
MPOLEHTOB, UMETH IIPEJACTABICHUE O KOHCTAHTE;

HCII0JIB30BAaTh MPOTPECCUU AJI PEUICHUS PEANIbHBIX 3aa4 IPUKIIAJHOTO XapaKTepa;

cBOOOHO ONEepUpPOBaAThH HNOHATUSAMU: MIOCJIEIOBATEIBHOCTb, CHoco0bI 3a/1aHUs
MOCJIEA0BATEIbHOCTEM, MOHOTOHHBIE W OrPAaHUYEHHBIC IOCJIEI0BATEIIBHOCTH, ITOHUMAaTh OCHOBBI
3apOXKACHUS MATEMATHYECKOTO aHAIN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OIEpPUPOBATH MOHATUSAMU: HEMpPEpBIBHbIE (PYHKIIMU, TOYKU pa3pbiBa rpaduka ¢(yHKINH,
aCUMNTOTHI rpaduka yHKINH;

CBOOOJHO OINEPUPOBATH TOHATHEM: (YHKIUS, HEMPEphIBHAS Ha OTpPE3Ke, NMPUMEHSThH CBOMCTBA
HEMPEPHIBHBIX QYHKIUN JUTsl pEIICHU 3a/1a4;

CBOOOZHO OMEepUpoOBaTh MOHATUSMHU: TIepBas M BTOpas MPOU3BOJAHBIC (DYHKIMHU, KacaTelbHas K
rpaduxy GyHKINU;

BBIYHCIIATH NMPOU3BOJHBIE CYMMBI, ITPOU3BEICHUS, YACTHOTO U KOMITO3UIIMKM JIBYX (DYHKIIHH, 3HATh
MIPOU3BOTHBIC DIIEMEHTAPHBIX (DYHKIIH;

HCIIOJIb30BAaTh TEOMETPUUYECKUHN M PU3NIECKUI CMBICI TPOU3BOIHOM JIJIsl pEIICHUS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: MHOXECTBO, OTI€paIliy HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN aImapar JJisd ONMUCAaHUs PEAIbHBIX MPOLECCOB U SIBJICHUM,
IIPU PEIICHUH 337249 U3 IPYTUX yYEOHBIX MPEIMETOB;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: ONpEIEICHUEe, TeopeMa, YpaBHEHHE-CIE/ICTBUE, CBOWCTBO
MaTeMaTU4YeCKOro 0ObEKTa, JOKa3aTeIhCTBO, PABHOCUIILHBIE YPABHEHHS 1 HEPABEHCTRBA.

K koHny o0ydenus B 11 kjacce o0yyaromuiics Moxy4uT CIEIYIOIIME MIPEIMETHBIE PE3YJIbTaThl 1O
OTJIeTbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Havalla MaTeMaTHYeCKOTO aHaIN3ay:

Yucsia v BbIYUCTICHUA:

CBOOOJIHO ONEPHPOBATH TOHITHAMHU: HATYPATbHOE M IIEJIO€ YHUCIIO, MHOXECTBA HATYPAJIbHBIX W
LEJbIX YHCEJ, UCIO0JIb30BaTh NMpU3HaKku nenuMoctd nenbix yucen, HOJ[ n HOK natypanbHbIX uncen s
pelIeHus 3aay, NpUMEHsITh alroput™ EBkinaa;

CBOOOMHO OINEpUPOBaTh TOHATHEM OCTaTKa MO MOMAYNIO, 3alKChiBaTh HATypallbHbIE YHUCIAa B
Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS;

CBOOOJIHO OTIEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCJIO W MHOXECTBO KOMIUIEKCHBIX YHCEII,
NPEJICTaBISITh KOMIUIEKCHBIE YHCIIa B aireOpandeckoil M TPUTOHOMETPUYECKOW (opMe, BBITOTHATH
apudmeTHUecKre onepali ¢ HUMU U H300pakaTh Ha KOOPANHATHON TIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO OTEPHUPOBATh TMOHATUSIMH: HUPpPANMOHAIBHBIC, TOKa3aTeIbHbIE M JOrapu(MUUYECKHE
HEPaBEHCTBA, HAXOIUTh UX PELICHHUS C TIOMOIIbIO0 PABHOCWIBHBIX IIEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOJHO ONEPUPOBATH MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSATH HEOOXOIUMBIE
(bopMyIIbI sl pEIIeHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKHX HEPABEHCTB;
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CBOOOJHO OMNEpUPOBATh TMOHATHSAMM: CHCTEMAa M COBOKYITHOCTh YpaBHEHHH U HEpPaBEHCTB,
PaBHOCWJIbHBIE CHCTEMBbl M CHCTEMBI-CIEACTBUS, HAXOJUTh PELIEHHUS CHCTEMbl M COBOKYITHOCTEH
paLMOHATIBHBIX, UPPALMOHAIBHBIX, IOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh panuoHaJbHbIE, uppanroHaIbHbIE, MoKa3aTesbHbIE, JorapupMuyecKue U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOAYIIH U TTapaMeTphl;

OPUMEHATh Ipaduyeckue METOAbl Ul PELIeHHs ypaBHEHHWH M HEPAaBEHCTB, a TaKXkKe 3agayd C
napamMeTpamu;

MOJICIUPOBATh pEaJbHBIC CHUTYyallUd Ha S3bIKE alreOpbl, COCTABIIATH BBIPAXKECHUS, YpaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4l, UCCIIEAOBATH [TIOCTPOCHHBIE MOJEIN C MCIIOIb30BaHUEM
anmnapara ajireOpbl, HHTEPIPETUPOBATH [TOJyYEHHBIH pe3yibTar.

DOyHKIUM U rpapukm:

CTpOUTH TpaUKU KOMIO3HIMU (PYHKIHUI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS U CBOWCTB
KOMITO3UIIUH IBYX (PYHKIIUH;

CTPOUTH FeoMeTpHUecKue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPUUECKUX (DYHKIIMA;

NPUMEHATHh QYHKIMH 111 MOACTUPOBAHHS U CCIEIOBAHNUS PEATBHBIX IPOLIECCOB.

Hayana MmaTeMaTH4€CKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoIblIee U HAUMEHbIlee 3HaUeHHs! (PYHKIIMY HENPEPbIBHON Ha OTPE3KE;

UCTIOJIB30BaTh TPOU3BOJHYIO JJISl HAXOXKACHUS HAWIYYIIETrO PEIIeHUS B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-3KOHOMMYECKUX, 3aJadax, JUIsl ONPEJENIEHUs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJlaHHOTO
bopmynoit unm rpadpukom;

CBOOOJTHO ONEpHpPOBAaTh MOHATUSAMH: IepBoOOpasHas, ONpPENeNEHHBIH HWHTErpan, HaXoIUTh
epBO0OOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUM U BBIYUCIATH UHTErpai no popmyine Hetorona-Jlelonua;

HAXOJUTh IJIOIAAN MIIOCKUX (GUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaIa;

UMETh TNpEeACTAaBICHHE O MaTeMaTUYeCKOM MOJEIMPOBAHUM Ha IPUMEpPE  COCTABICHMS
TuddepeHMaIbHbIX YpaBHEHUH;

pelaTh NpUKIaJHbIe 33]]a4l, B TOM YUCIIE COLMAIbHO-3KOHOMHYECKOI0 M (PU3UYECKOro Xapakrepa,
CpeICTBAaMHU MaTeMAaTUYECKOT0 aHAIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
o/ HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl Beero KoHTpoJbHbIe 0BpazOBATEILHbIE
padoThI pecypenr

MHOK€eCTBO IEMCTBUTENBHBIX YACEl. MHOTOWICHBI.
1 Paunonansubie ypaBHeHUs 1 HepaBeHCTBA. CHUCTEMBbI 24 1

JIMHEWHBIX YPABHEHUHN
) Oyukuuu u rpaduku. CreneHHas GyHKIHS C LEIbIM 12 1

MOKa3aTeiemM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 1

WppatnmonansHble ypaBHEHUS
4 [okazarenpHas pynkuus. [loka3arenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckne 18 1

YpaBHCHHUS
6 TpuroHomeTpuuecKre BIPaKEHUS U YPABHEHUS 22 1
7 [TocnenoBareabHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 2
10 Peseps
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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IMOYPOUHOE NIIAHUPOBAHHUE 10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara Hara uudposeie
Tema ypoka KoHnTpoJbHbIe
n/n Bceero p U3ydeHust U3y4eHus: o0pa3oBaTejibHbIE
pavoTh! 10 A kaace 10 b kaacce pecypchl
MHOkecTBO, ONepaliy HaJl MHOKECTBAMHU U
1 https://urok.1c.ru/
HX CBOHCTBA 01.09.2023  01.09.2023 D
2 Huarpammel Ditniepa-Benna 06.09.2023 01.09.2023 https://www.imumk.ru/
3 [TprMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
ammapara IS pelIeHHs 3a1a4 07.09.2023 05.09.2023
Panuonaneaeie uncina. OOBIKHOBEHHBIE U
4 JCCATUYHBIC POOHU, IPOLICHTHI, 07.09.2023 07.09.2023 https://educont.ru/
0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
ParnmonansHele urcia. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 08.09.2023 08.09.2023
OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
[Tpumenenue apobeli U MPOIECHTOB IS
6 https: b-edu.
pelIeHs TPUKIAJHbIX 3a7a4 13.09.2023 8.09.2023 ps://mob-edu.com/
; [Tpumenenue apobeli U NPOIEHTOB Jis
pelIeHns MPUKIaJHbIX 3a1a4 14.09.2023 12.09.2023
JlelicTBUTeNNbHBIE YHCIIa. PallioHalbHbBIE U
8 https://ed t.
MpPAIHOHATHHBIE YHCTA 14.09.2023 14.09.2023 ps://educont.ru/
9 ApudmeTndeckue oneparuu C
JNEUCTBUTEILHBIMU YHCIaMHU 15.09.2023 15.09.2023
10 Mopnynb 1eCTBUTEIBHOTO YACIIA U €TO
CBOIiCTBa 20.09.2023 15.09.2023
11 [TpubnmkEHHBIE BRIYUCICHUS, TIPaBUIIA https://urok.1c.ru/
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https://urok.1c.ru/
https://www.imumk.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://urok.1c.ru/

12

OKpYTJIEHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

OcCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

21.09.2023

21.09.2023

19.09.2023

21.09.2023

https://www.imumk.ru/

13

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

22.09.2023

22.09.2023

14

15

16

OCHOBHBIE METOIbI PEIICHUS IENTBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoOro4jieHsl OT OAHON NEPEMEHHOM.

Jlenenne MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoMm. Teopema besy

MHorouseHsl ¢ HeabIMi KO3 GULILeHTaMH.
Teopema Buera

27.09.2023

28.09.2023

28.09.2023

22.09.2023

26.09.2023

28.09.2023

https://mob-edu.com/

https://foxford.ru/

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

29.09.2023

29.09.2023

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuna CUCTEMBI IMHEUHBIX YPABHEHUN.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpupl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

04.10.2023

05.10.2023

05.10.2023

29.09.2023

03.10.2023

05.10.2023

https://urok.1c.ru/

21

[IpuMeHeHne onpenenuTens s PEIeHHs
CHUCTEMBI JINHEWHBIX YPABHEHHI

15

06.10.2023

06.10.2023

https://foxford.ru/



https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://urok.1c.ru/
https://foxford.ru/

22

23

Pemenne nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemmenuie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

12.10.2023

12.10.2023

06.10.2023

10.10.2023

https://educont.ru/

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

13.10.2023

12.10.2023

25

26

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aunmnuo obparnbie pynkiun. Kommosumms
byHKUIMMA

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

18.10.2023

19.10.2023

13.10.2023

13.10.2023

https://www.imumk.ru/

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHui Gpynkuuu. Hynm pynkumu.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

19.10.2023

17.10.2023

https://mob-edu.com/

28

YérHbie 1 HeUETHBIC (DYHKIINU.
[lepnoauueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (pYHKIIMH

20.10.2023

19.10.2023

29

30

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM HAa IPOMEXKYTKE

Jluneitnas, kBagpaTHuHas U IPoOHO-
nuHeHas GyHKIuN

25.10.2023

26.10.2023

20.10.2023

20.10.2023

https://foxford.ru/

31

DJIeMEeHTapHOE HCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

26.10.2023

24.10.2023

https://urok.1c.ru/

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHue rpauKoB ITUX QYHKIUN
Crenens ¢ 1enpIM 1okasareiaeM. bunom
Hsrorona

16

27.10.2023

08.11.2023

26.10.2023

27.10.2023



https://educont.ru/
https://www.imumk.ru/
https://mob-edu.com/
https://foxford.ru/
https://urok.1c.ru/

CreneHn ¢ LIETIBLIM ITIOKa3aTeneM. buaom

** Huotona 00112023  27.102023  Mttpsi//foxford.ru/

35 CrenenHast GyHKIUS C HATYPAIbHBIM H
1eJIbIM Moka3ateseM. E€ cBoiicTBa u rpaduk 09.11.2023 07.11.2023

36 Kontponbnas padora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux" 10.11.2023 9.11.2023
Apudmerndeckuii KOpeHb HATypaIbHOMN )

3" | crenemm u ero coficTsa 15112023 10112023  psi/educontru/

38 ApudmeTnieckuii KOpeHb HaATYpaJbHOM
CTETeHH U ero CBOMCTBA 16.11.2023 10.11.2023

39 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIA,

COJIEpXKAIINX CTETIEHU U KOPHU 16.11.2023 14.11.2023
40 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKCHUH,
COJIEpXKaIlMX CTCTICHH U KOPHU 17.11.2023 16.11.2023
[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIH, )

41 https: . k.
COJIEpXKaIINX CTCTICHH U KOPHU 22.11.2023 17.11.2023 ps://www.imumk.ru/
Wpparmonansubie ypaBHeHUss. OCHOBHBIE

42 METO/TBI piHIeHI/ISI UPPAITUOHATIEHBIX 93.11.2023 17.11.2023
ypaBHEHU
UpparnmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/TBI pimeHm UPPAIIOHATTEHBIX 93.11.2023 91.11.2023 https://mob-edu.com/
ypaBHEHU
UpparnmonansHbie ypaBHeHUs. OCHOBHBIE

44 METO/TBI pEjI_LIeHI/IH UppaoOHATEHBIX 94.11.2023 93.11.2023
ypaBHEHUU
PaBHOCWIIBHBIC TIEPEXOIBI B PEIICHHH .

45 https://ibls.
VPPaLMOHATILHBIX YPABHEHUM 29.11.2023 24.11.2023 ps://ibls.one/

46 PaBHOCWIIbHBIE TTEPEXO/IBI B PEIICHUH
UPpaLMOHATIbHBIX YPaBHEHHM 30.11.2023 24.11.2023
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PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

47 UppALMOHAILHLIX YPABHEHUM 30.11.2023 28.11.2023 https://urok-1c.ru/
48 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
HUPPALMOHATLHBIX YPaBHEHUT 01.12.2023 30.11.2023
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
49 Kak (yHKIIMH 0OpaTHOMW CTENEHH C 06.12.2023 01.12.2023
HATYpaJIbHBIM ITOKa3aTelIeM
CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU
50 KaK QyHKIIMH OOpaTHOW CTETICHH C 07.12.2023 01.12.2023 https://www.imumk.ru/
HATYpaJIbHBIM ITOKA3aTeIIeM
Kontponbnas pabora: "CsoiicTBa u rpaduk
51 KOPHS n-017IHCTeneHI/1. WppatnmonansHbie 07.12.2023 05.12.2023
ypaBHEHUS
59 CrerneHsb ¢ palMOHAIbHBIM MTOKA3aTEIeM U
e€ cBolicTBa 08.12.2023 07.12.2023
>3 geT oo 13122023 08.12.2023  psi//educontru/
54 CreneHb ¢ pallMOHAILHBIM IIOKa3aTeIeM U
e€ cBoiicTBa 14.12.2023 08.12.2023
55 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U
rpaduk 14.12.2023 12.12.2023
56 Ucnonb3oBanue rpaduka GyHKIUN A5
penieHus: ypaBHEHHI 15.12.2023 14.12.2023
Hcnonb3oBanue rpaduka KIMH JIST
> peCmZHI/IjIpraBIjeHIi/H:'Ib o 20122023 15122023  |tpsi//educontru/
[TokazarenbHble ypaBHeHHsI. OCHOBHBIC
58 METO/IbI pev:meHI/m MOKAa3aTeNbHBIX 91.12.2023 15.12.2023
ypaBHEHUU
59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
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METO/Ibl PEIICHMSI TOKA3aTeIbHBIX 21.12.2023 19.12.2023
ypaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHBIC
60 METO/IbI p(imeHH}I [MOKa3aTeJIbHbIX 99 12 2023 91.12.2023 https://mob-edu.com/
ypaBHEHUI
61 KontponpHas padora: "[lokazaTensHas
¢yuknus. [TokasarensHbie ypaBHeHUS" 27.12.2023 22.12.2023
62 Jlorapudwm yucna. CBoiicTBa orapudma 98.12 2023 99 12 2023
63 Jlorapudm uucna. CoiicTBa jgorapudpma 98.12.2023 96.12.2023 https://foxford.ru/
64 Jlorapudwm gucia. CBoiicTBa lorapugma 10.01.2024 98,12 2023
65 JlecATUYHBIC U HATYpaJIbHBIC JIOTapH (MBI 11.01.2024 9.01.2024 https://urok.1c.ru/
66 JlecaTuuHble U HaTypaJibHbIE JTOTapH(PMbI 11.01.2024 11.01.2024
67 [IpeoOpa3oBanue BEIpAKEHUH, COACPKAIINX
norapudMbl 12.01.2024 12.01.2024
[TpeoOpa3oBaHue BRIpAKCHUMN, COICPIKAIINX )
68 https://ibls.
norapHbMer 17.01.2024 12.01.2024 ps://ibls.one/
69 [TpeoOpa3oBaHue BRIpaKECHUMN, COIEPIKAIINX
norapudmbl 18.01.2024 16.01.2024
Jlorapudmudeckas hpyHKIMS, €€ CBOWCTBA U
7 : - .
O pagux 18.01.2024 18012024  "ttpsi//mob-edu.com/
71 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U
rpaduk 19.01.2024 19.01.2024
Hcnonb3oBanue rpaduka QyHKIMH Is ]
72 https://ibls.
pelleHust YpaBHeHHuii 24.01.2024 19.01.2024 ps://ibls.one/
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Hcnonb3oBanue rpaduka GyHKIIUN 115

3 pElICHUsT ypaBHEHUI 25.01.2024 23.01.2024
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC
74 METO/IbI PEIICHUS JIOrapu(HMHUUCCKUX https://www.imumk.ru/
. 25.01.2024 25.01.2024
ypaBHEHHIA
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
75 METO/IbI pEjH_IeHI/ISI J0rapupMHUUECKUX 96.01.2024 96.01.2024
ypaBHEHHIA
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
76 METO/TBI piIHeHI/Iﬂ JorapuGMUIECKHX 31.01.2024 26.01.2024 https://urok.1c.ru/
ypaBHEHHIA
77 PaBHOCHIIBHBIC TTEPEXOIbI B PEIICHUH
jorapu(pMUUECKUX ypaBHEHHMA 01.02.2024 30.01.2024
78 PaBHOCHIIBHBIC TTEPEXObI B PEIICHUH
jorapu(pMUUECKUX ypaBHEHHMA 01.02.2024 01.02.2024
79 Konrponbnas padora: "Jlorapudmmuueckast
¢yukus. Jlorapupmuueckue ypaBHeHus" 02.02.2024 02.02.2024
CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
80 rcnosore apl?,yI:/IeHTa 07.022024  02.022024 "tpsi//mob-edu.com/
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCJIOBOTO apryMeHTa 08.02.2024 06.02.2024
82 APKCHHYC, apKKOCUHYC U apKTaHTEHC
YHUCJIIOBOTO apryMEHTa 08.02.2024 08.02.2024
ApKCHHYC, apKKOCHHYC U apKTaHTEHC
8 penosoro aﬁryMeHT: ’ 00.022024  09.022024  "psi//foxford.ru/
TpuronomeTpudeckass OKpyKHOCTb,
84 i TIEHUE TPUTOHOMETPUIECKHIX
;)yII){iIL[z/I; quJlEBo;)O ZpreyﬁeH:: 14.02.2024 09.02.2024
85 TpuronoMmeTpudeckasi OKpyKHOCTb, https://urok.1c.ru/
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ompeieJIeHuEe TPUTOHOMETPUUECKHUX 15.02.2024 13.02.2024

(GYHKIMH YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 15.02.2024 15.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 16.02.2024 16.02.2024
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 91.02.2024 16.02.2024
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 99 02.2024 90.02.2024 https://www.imumk.ru/
90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIpAXEHUI 22.02.2024 22.02.2024

[IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX L
N pipaenuii 28022024 27022024 "ttpsi//ibls.one/
92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIPOKCHHI 29.02.2024 29.02.2024

[IpeobpazoBanne TPUTOHOMETPUUECKUX _
B paennit 20022024 01032024  "psi//educontru/
94 Penrenue TpUroHOMETPHUECKUX ypaBHEHUN 01.03.2024 01.03.2024
95 Penrenue TpUroHOMETPHUECKUX YpaBHEHUN 06.03.2024 05.03.2024
96 PerieHne TPUTOHOMETPUUECKUX YPABHEHHIA 07.03.2024 07.03.2024 https://foxford.ru/
97 PerieHne TPUTOHOMETPUUECKUX YPABHEHHIA 07.03.2024 12.03.2024
98 Penrenne TpUroHOMETPHUECKUX ypaBHEHUN 13.03.2024 14.03.2024
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99

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH

https://mob-edu.com/

14.03.2024 15.03.2024
100  Pemenue TpUrOHOMETPUYECKUX YPABHEHHI 14.03.2024 15.03.2024
KonrpomnsHas padora:
101 Tpuronomerpudeckue Bblpancemf;{ u 15.03.2024 19.03.2024
TPUTOHOMETPUUYECKUE YPABHEHHS
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
102 HOCJIGI[OBaTeJIBHUOCTeI/I. Merton 90.03.2024 91.03.2024
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIEC U OTPaHUYCHHbBIC
103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanu3a 91.03.2024 99 03.2024 https://urok.1c.ru/
OECKOHEUHO MaJIbIX
104  Apudmerndeckas nmporpeccus 91.03.2024 99 03.2024
105  T'eomerpuueckast mporpeccus 99 03.2024 02.04.2024
beckoneuHo yObIBaroIias reoMeTpruuecKas .
106 https://ibls.
nporpeccus 03.04.2024 04.04.2024 ps://ibls.one/
107 CyMMa OecKkOHEUHO yOBIBaroIen
T€OMETPUUYECKON MTPOTrPECCUU 04.04.2024 05.04.2024
108 JIMHENHBIN U SKCIOHEHIUAIIBHBIN POCT.
Uucno e. Dopmyia CI0KHBIX MPOIEHTOB 04.04.2024 05.04.2024
JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT. .
109 https: . k.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB 05.04.2024 09.04.2024 ps:/fwww.imumk.ru/
110 Vcrionp30BaHue IPOTPECCHH ISl PEIICHUS
pEeaNIbHBIX 33]1a4 IPUKJIAJIHOTO XapaKTepa 11.04.2024 11.04.2024
111 Kontponbnas paboTa:
"ITocnenoBarenbHOCTH U porpeccun” 11.04.2024 12.04.2024
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112

HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOWCTBA

https://educont.ru/

12.04.2024 12.04.2024

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB

GbyHKLIUI 17.04.2024 16.04.2024
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

OTpEe3Ke 18.04.2024 18.04.2024

CgoiicTBa (GYHKIIMIA HETIPEPBHIBHBIX Ha )
115 | orpeske 18042024 19042024  "psi//foxford.ru/
116 Meton UHTEpPBAJIOB JUIsl pELLICHUS

HEPaBEHCTB 19.04.2024 19.04.2024

MeTtoa HHTEepBAIOB /ISl pEIICHUS _
17| sepasencrs 24042024 23042024  |psi//mob-edu.com/
118 Meton UHTEpBAJIOB JUIsl pELLICHUS

HEPaBEHCTB 25.04.2024 25.04.2024

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX .

https://ibls.

119 GbyHKIMH 115 perenust 3a1a4 25.04.2024 26.04.2024 ttps://ibls.one/
120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX

GyHKIMH 15 pereHust 3a1a4 26.04.2024 26.04.2024
121  Ilepsas u BTOpas Npou3BOAHbIE HYHKIUU 02.05.2024 02.05.2024

Onpenenenne, reOMETPUYECKHIA CMBICIT .

https: . k.

122 pomssomHoii 02.052024  03.05.2024 ttps://www.imumk.ru/
123 Ornpenenenne, GU3NIECKUN CMBICIT

MIPOU3BOTHOM 03.05.2024 03.05.2024
124 YpaBHeHUe KacaTelbHOU K TpaduKy

byHKIIH 08.05.2024 07.05.2024

VYpaBHeHHe KacaTeabHOU K rpaduky
12 : dc.

> pymcun 10052024 10052024  Miesi//urok-deru/
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126

[Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

15.05.2024 10.05.2024

127  IlpousBojaHBIC DJIEMEHTAPHBIX (PYHKITUH 1 16.05.2024 14.05.2024
128 [IpousBoiHAS CyMMBI, POU3BEICHNS, 1

YaCTHOT'O M KOMIIO3UIUU (YHKIUH 16.05.2024 16.05.2024
129  KontpoasHas padora: [IponsBoaHas 1 1 17.05.2024 17.05.2024

[ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS _
10 o ! 20052024 17052024  ttpsi/educontru/
131  UroroBas KOHTpOJbHAS paboTa 1 1 93.05.2024 91.05.2024
132  Hroromas KOHTpOJIbHAs paboTa 1 1 93.05.2024 93.05.2024

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS _ )
18 | camai ! 24052024 24052024  Metps//www.imumk.ru/
134 Pescps 1 24.05.2024
135  Pesepn 1
136  Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* MaremaTtuka: anrebpa 1 Hayaia MaTeMaTHUYECKOro aHallu3a, reoMeTpus. Airedpa u Hadana
MareMaThdeckoro ananusa (B 2 yactsax), 11 kmace/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; YacTb

2: Mopakosuu A.I'. u apyrue; nox peaakuuein Mopakosuda A.I'., O01ecTBoO ¢ orpaHUYCHHOM

otBeTcTBeHHOCTHIO « IO MHEMO3MHA »

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

CaMocTosTenbHbIE M KOHTPOJIbHBIE pab0Thl K yueOHUKY MopakoBuya A.I°

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://urok.1c.ru/

https://educont.ru/

https://mob-edu.com/

https://www.imumk.ru/

https://foxford.ru/

https://www.yaklass.ru/

https://ibls.one/

https://www.ismart.org/

http://stratum.ac.ru/ru/education/

https://uchi.ru/
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11 KUIIACC

KoauyecTBo yacos DJIeKTPOHHbBIE
N HaumeHoBaHue pa3iesioB U TeM Konrpo (uudgposbie)
n/m  mporpamMmbi Bcero  abHbIE Tparriy o0pa3oBaTe/ibHbIE
ecKkue padoTbl
padoThI pecypcbl
1 I/Iccne):u[OBaHHe (GYHKIUH C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpa 12 1
I'pacduku TpUrOHOMETPHUUECKUX 14 1
¢byskuii. TpuroHoMeTprueckre HepaBeHCTBA
4 WpparnmonaibHbIe, TOKA3aTEIBHBIE H 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1iesnbie uncna 10 1
Cucrembl parmoOHaIbHBIX,
7 MppalMOHATIBHBIX MOKAa3aTEeIbHbIX U 12 1
norapu(MUUECKUX ypaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16 1
[ToBTOpEHuUE, 060?1HCHI/IC, 16 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOTPAMME
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11 KJIACC

n/n

N

Tema ypoka

[IpuMeHeHne Npon3BOJHON K
HCCIIeIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb U
9KCTPEMYMBI

ro

KoanuecTBo 4acoB

Bce

KonTpo
JIbHbIE
padoThI

Hdart

IpakTuu a

ecKkue padoTbl

U3y4eHust

DJIEeKTPOHH
ble HH(ppoBLIE
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD U
JKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO ()YHKIIMI HA MOHOTOHHOCTH H
3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeOBaHMI0 (YHKITMIT HA MOHOTOHHOCTh U
3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIe0BaHHI0 (PYHKIIMI Ha MOHOTOHHOCTH H
IKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
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(GhyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

Haxoxnenne HanOOJIbIIErO U
HAaWMEHBIIETO 3HAYCHUSI HENMPEPBIBHON
(GyHKINU Ha OTpe3Ke

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINU Ha OTpEe3Ke

Haxoxpaenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUSI HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJACHUS HAWITYYILEro PeleHus B
MPUKIIATHBIX 3a/1a4ax

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

[IpuMeHeHne Mpou3BOHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyIon Ui
rpaduxom

[Ipumenenne nponu3BOIHOM IS
ONPEACIICHUSI CKOPOCTH B YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus yHkiuit
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Kommnosumus hyHkmmii

Kommnosumus hyHkmmii

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH

Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

[TepBoOOpa3HbIE 37IEMEHTAPHBIX
¢bynknwmii. [IpaBuna HaxoxIeHHUS
1epBOOOPA3HBIX

[TepBooOpazHbIe 3IEMEHTAPHBIX

¢bynkuuit. [IpaBuia HaxoxAEHUSA
NepBOOOPA3HBIX

NHuterpai. I'eoMeTpu4eCKnid CMBICI
MHTErpajia

Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JIeliOnuna

Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOuura

[Ipumenenne nHTErpaia s
HaXO0XJACHUS IJIOLIaIeH TUIOCKUX QUTYp

HpI/IMCHCHI/IC HUHTCrpaia I
HaXO0XJICHUA 00BEMOB TCOMETPHUICCKUX TCJI
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[Tpumepsl pemiennit
mudepeHIaTbHBIX YPaBHCHUH

[Ipumepsl perennit
mudepeHIaTbHBIX YPaBHCHUH

MaremaTruueckoe MOAECITUPOBAHUE
peabHBIX MPOIECCOB C TOMOIIBIO
Qg QepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpaznas
u uHTerpan"

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GYHKINH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKH

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH € TOMOIIBI TPUTOHOMETPHUYECKON
OKPYKHOCTH

OT60p KOpHEI TPUTOHOMETPHUECKUX
ypaBHEHUH C TTOMOIIBbIO TPUTOHOMETPHUYECKOMH
OKPYXKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX
ypaBHEHUH C TOMOIIBIO TPUTOHOMETPHUYECKOMH
OKPYXKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
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YPaBHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX
HCpPaBCHCTB

PemreHne TpuroHOMETpU4ECKUX
HEPABEHCTB

Pemenne TpuroHoMeTpu4eCcKux
HEPaBEHCTB

Pemenue TPUTOHOMCETPHYCCKHUX
HCPABCHCTB

Kontponsnas pabdora: "['paduku
TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHEBIE MCTO/bI PCUHICHHA
IMOKa3aTCJIbHBIX HEPABCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
MOKa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHbBIC METOJbI PCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHBIE METOJbI pCHICHUSA
J'IOFapI/I(l)MI/I‘leCKI/IX HCPaAaBCHCTB

OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
norapuMUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(I)MI/I‘-ICCKI/IX HCPABCHCTB




OcHOBHEBIE MCTOJbI pCHICHUSA
HppairOHAJIbHBIX HCPABECHCTB

OcCHOBHEBIE MCTOJbI pCHICHUSA
HppairOHAJIbHBIX HCPABECHCTB

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIILHBIX HEPABEHCTB

OcHOBHBIE METOABI PEIIEHUS
UPPALMOHAIIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
UppallMOHATIBHBIX YPaBHEHUI

I'paduueckue METOIbI pELICHUS
HppalMOHAIIbHBIX YPaBHEHUM

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPAaBHEHUI

I'paduueckue METOIbI pELICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

I'paduueckue MeToabI pEIICHUS
Jorapu(PMUYECKUX YpaBHEHUM

I'padmyeckue MeToAbl perieHus
norapuMUYECKUX HEPABEHCTB

I'paduueckue MeToabI peIICHUS
norapuMUYECKUX HEPABEHCTB

I'paduueckue MeToabI pelICHMs
MOKa3aTeIbHBIX U Jorapu(pMUUEcKux
YpaBHEHUI

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JorapuPMUIEcCKux
YpaBHEHUI
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I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

Konrponsnas pabora:

"UppauroHaibHbIe, MOKa3aTEIbHbIC U
norapudMudeckue HepaBeHcTBa"

KommiekcHbie uncna. Anredpandeckas
Y TPUTOHOMETpPHUYECKasi (POPMBI 3aIHCH
KOMILIEKCHOTO YHCIIa

KommekcHble uncna. Anredpandeckas
Y TPUTOHOMETpHUYECKasi (POPMBI 3aITUCH
KOMIIJIEKCHOTO YHUCIIa

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIAMU

Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha
KOOPJMHATHOM IIOCKOCTH

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIJIOCKOCTH

®opmysia Myaspa. Kopuu N-oii crenenun
13 KOMIUIEKCHOTO YKClia

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YHCCII OJId
peuicHu-d q)HSI/II-ICCKI/IX H TCOMCTPHUYCCKUX
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3a1a4

Konrtponsnas padora: "KomriuiekcHbie
yycna"

HarypanbHsle u niensie yucia

HaTypaJ'IBHI)IC " 1eJIbIC Yuciia

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YHCell

[IpuMeHeHne NpU3HAKOB AECIUMOCTH
LIEJIBIX YUCEII

[IpuMeHeHue MPU3HAKOB ACITUMOCTH
mensix uncen: HOJ u HOK

[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AECIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB JCINMOCTHU
LEJIBbIX YUCLJI: OCTATKH 110 MOAYIIIO

[IpumeneHnne npu3HAKOB AETUMOCTH
LEJIBIX YKCeN: anroput™ EBknuaa mis
peLIeHMs 3a/1a4 B LIEJIBIX YUCIax

Kontponbnas pabota: "Teopust 1menbix
gucen"

CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
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CIIEICTBUS

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UPPALMOHAIIBHBIX YPaBHEHUN

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IIOKa3aTeJIbHBIX YPaBHEHUN

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U
COBOKynHOCTGﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

00

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHHHA

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUYECKUX YPaBHEHHIA

01

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3ajlay U 3ajad U3 pa3iIMyHbIX
o0ractell HAyKH U peallbHOM JKU3HH,
MHTEPIIPETALMS TIOJTYYEHHBIX PE3YJIbTAaTOB

02

[IpuMeHeHne cuCTEM K pPELIECHUIO
MaTeMaTHUYECKUX 3ajad U 3ajjad U3 pa3iIMuHbIX
oOyacTell HayKH U peallbHOM JKU3HH,
MHTEPIIpETALMS IOTYYEHHBIX PE3YJIbTaTOB

03

[IprMeHeHrne HEpAaBEHCTB K PEIICHUIO
MAaTEMAaTUUYCCKHUX 3a/lad U 3aaa4 U3 pa3JIMIHbIX
oOyacTell HayKH U peaJlbHOM JKU3HH,
MHTEpHpeTalys NOJyYeHHBIX Pe3yJIbTaToB

04

Kontponbras pabora: "Cuctemsr
palrOHAJIBHBIX, UppallUOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEeHUN"
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PanmonansHble ypaBHEHUS C

05 rnapameTpamMu
PanmonanbHbIe HEpaBEHCTBA C
06 napameTpamMmu
07 ParonanbHbie CHCTEMBI C TapaMeTpaMu
WppanuoHansHbie ypaBHEHUS,
08 HEpPaBEHCTBA C MapaMeTpamMu
WppanroHaibHbIe CHCTEMBI C
09 rapameTpamMmu
[TokazarenbHble ypaBHEHUS,
10 HEPaBEHCTBA C TapaMeTpaMu
[Toka3zaTenbHbIE CUCTEMBI C
11 rnapameTpamMmu
Jlorapudmudeckue ypaBHEHUS,
12 HEpPaBEHCTBA C MapaMeTpamMu
Jlorapudmudeckue CUCTEMBI ¢
13 napamMeTpamu
Tpuronomerpuueckrue ypaBHEHUS C
14 napameTpamu
Tpuronomerpuveckrne HepaBeHCTBA C
15 napameTpamu
TpuroHoMeTpuveckne CHCTEMBI C
16 napameTpamu
ITocTpoenue u uccie0BaHNE
MaTeMaTHYECKUX MOJIEeN peanbHbIX
17 CUTYalMH C IOMOILBIO YPaBHEHUH C

napameTpamu
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18

19

20

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYAallUi C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYallUi C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

Kontponbnas padota: "3agauu ¢
napameTrpamu"

21

[ToBTOpenHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHenus"

22

23

[ToBTOpeHME, 0000MIICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"
[ToBTOpeHME, 0000MIIECHNE,

cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

24

[ToBTOpenue, o6o0IIEHNE,
cucremarnsanus 3Hanui: "HepaseHncraa"

25

26

[ToBTOpenue, o6o0IIEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,
cucremarnsanus 3Hanui: "Hepasencraa"

27

[ToBTOpenue, o6o0IIEHNE,
cucreMarusanus 3HaHui: "[IponsBoanas u eé
npuMeHeHue"

28

[ToBTOpenue, o6o0mEH e,
cuctematuzanus 3Hanuii: "[IponsBogHas u e€
IpuMeHeHue"
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[ToBTOpeHue, o600mIEHNE,
29 cucrtematusanus 3Hanuil: "IIpousBoanas u eé 1
npuMeHeHue"
[ToBTOpeHue, o600IIEeH e,
30 cucrtemaTtusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"
[ToBTOpeHme, 06001EHNE, 1
31 cucTeMaTu3anys 3HaHui: "OyHKIun"
[ToBTOpeHme, 06001EHNE, 1
32 cucremaru3anws 3HaHui: "OyHKImn"
[ToBTOpeHME, 0000MIIECHNE, 1
33 cucteMmaru3anus 3HaHui: "OyHkuun"
34 HToroBast KOHTpOJIbHAS paboTa 1 1
35 HToroBast KOHTpOJIbHAS paboTa 1 1
[ToBTOpenue, 06001IeHNE, 1
36 CUCTEMATH3aIH 3HAaHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anredpa 1 Hayajla MaTeMaTHYEeCKOTr0 aHajIn3a, reoMeTpus. Anredpa u Havana
MaTeMaTH4eCcKoro ananu3a (B 2 gactsx), 11 kimacc/ Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Yacts 2:

Mopaxosud A.I'. u npyrue; noja penakiueit Mopakosuua A.I'., O611ecTBO ¢ OrpaHUYEHHOMN

otBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

CamocrosTenpHbIe U KOHTPOJIbHBIE paboThl K yueOHuKY MopakoBuya A.T°

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://urok.1c.ru/

https://educont.ru/

https://mob-edu.com/

https://www.imumk.ru/

https://foxford.ru/

https://www.yaklass.ru/

https://ibls.one/

https://www.ismart.org/

http://stratum.ac.ru/ru/education/

https://uchi.ru/
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