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I[TOACHUTEJIbHA A 3AIIMCKA

[Tporpamma o6meo6pazoBaTenbHOM yueoHoM auciuummaa bJ1.06 MatemaTrka npenHa3HaueHa
Ul W3y4eHHs MaTeMaTHKH B MpodeccHoHambHBIX oOpa3oBarenbHblx opranmzanusx CIIO,
peanusyonmx o0pa3oBaTelbHYI0 MPOrpamMMy CpeaHero obmiero oOpa3oBaHHs Ha 0a3e OCHOBHOIO
o0miero oOpa3oBaHus NPU MOJATOTOBKE CIEIMAIUCTOB CPEIHEro 3BeHa mo cnernuanbHoctu 35.02.05
ArpoHomus.

[Tporpamma paszpadorana Ha ocHose TpeboBanuit @I'OC COO, npeabaBiIsieMbIX K CTPYKTYPE,
COJICPXKAHUIO U pe3yibTaTaM OCBOeHHUs yueOHou muctuiiuabel b/[.06 MaTtemaTka, B COOTBETCTBHH C
PexomeHmanusiMu 1Mo opraHu3aliui NOJY4YEeHHUsI CPeTHEro o0Iero oopa3oBaHus B Ipeaeax OCBOSHUS
00pa30BaTeNbHBIX IPOrPaMM CpeIHEro NpoheccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOILEro
o0pa3oBaHus C y4eTOM TpeOOBaHMH (eepallbHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB U
noJiyyaeMoil mpodeccuu WU CIeUUualbHOCTH CpeHEro npodeccHoHanbHOro oopa3oBaHus (IUCbMO
JlemapramMeHTa TOCYJapCTBEHHOM TONUTHKH B cdepe NoAroToBku pabounx kaapos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanne nporpammbl b/1.06 MaTtemaTrnkaHanpaBieHO Ha JOCTHXKEHHUE CICAYIOIIMXIeJIei:
obOecrieueHre CHOPMUPOBAHHOCTH MPEACTABICHUM O COIMANBHBIX, KYJIbTYPHBIX M HCTOPHUYECKHX
(akTopax CTaHOBJIECHUS MAaTEMaTHUKU;
obecrnieueHre chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATUYECKOTO MBIIIICHUS;
obecrnieueHrne cHOPMHUPOBAHHOCTH YMEHUN MTPUMEHSITH ITOJTYYCHHBIC 3HAHUS TP PEIICHUN Pa3TMYHBIX
3ajady;
obecrieyeHne CHOPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKe KaK YacTh OOIIeYeI0BEYEeCKOM
KYJIBTYpPbI, YHUBEPCATLHOM S3bIKE HAyKH, MMO3BOJISIONIEM OMUCHIBATH U M3y4aTh pealbHbIC MPOLIECCHI
U SIBJICHHSI.

B mporpammy BKIIIOUEHO coOAepaHHE, HampaBlieHHOe Ha (OpMHpOBaHHE Y CTYICHTOB
KOMIIETEHIIUM, HEOOXOAUMBIX JUIsl KAYECTBEHHOI'O OCBOEHHUS MPOrpaMMbl MOATOTOBKH CIIELIUAIMCTOB
cpennero 3BeHa (IIIICC3)mo cneumanpHOCcTH 35.02.05 ArpoHoMus Ha 0a3e OCHOBHOTO OOILIETrO
o0OpazoBaHus.

[IporpaMMa MOET HCMONB30BAThCS JPYTUMU TPO(GECCHOHATBLHBIMU 00pa30BaTENbHBIMU
OpraHU3aIMsIMHU, PEATU3YIOIIUMHA 00pa30BaTEeIbHYIO MPOTpaMMy CpeaHEero ooiiero oopa3oBaHUsl Ha
0a3e ocHOBHOro obmero obpazoBanus B npeaenax ocBoenus [ITICC3 mo cnemumansHoctn 35.02.05
ArpoHOMHSL.

B paznene nporpammel «Coaepikanrue yueOHON AMCHMILTAHBDY KYPCUBOM BBIZCNIEH MaTepual,
KOTOpBIM IPU U3YUYEHUH MAaT€MaTUKU Kak 0a30BOH, Tak W MNPOPMIbHON Yy4eOHOM IUCHMILIUHBI,
KOHTPOJIIO HE MOJIEKHT.

PabGouast mporpamMma y4eOHOW IUCHUIUIMHBI MOXET OBITh aganTUpPOBaHA [JIi OOYYECHHS
MHBaIKUI0B U u1 ¢ OB3.



MECTO YYEBHOU JIUCLIUIIIMHBLI B YYEEHOM ITJIAHE

B  y4eOHOM  maHemporpaMMmbl — MOJATOTOBKM  CHEIHAIMCTOB  CPEIHEr0  3BEHAIIO
crnenuanbHocTn35.02.05 Arponomus yueOnas aucuuruinHa bJ[.06 Maremartnka OTHOCHTCS K
npeaMeTHoi  obOmacth  «Marematnka W MHQOpPMAaTHKa», SBisSETCS 0a30BOW  JUCIUTLIMHON
0011100pa30BaTEILHOTO UK

PE3VJIbTATHI OCBOEHU S YUEBHO! JJUCLIUTIIMHbI

OcBoenne coaepxaHusd Y4eOHOHW JIUCUUIUIMHBI 00ECHEeYnBaeT JOCTH)KEHUE CTYACHTaMU
CIIEYIOIIUX PE3Y/bTATOB:
JUYHOCHIHBIX
c(OPMHPOBAHHOCTh TPEJACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAyKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUM U IIPOLECCOB, UACSIX U METOJaX MaTEMaTHKU;
NOHMMaHUE 3HAYMMOCTH MAaTEMaTHKU JUIS HAy4YHO-TEXHHYECKOTro Iporpecca, c(popMHUpPOBaHHOCTh
OTHOILEHMs K MaTeMaTHKe KaK K 4YacTU OOLIeUeI0BeUYeCKO KyJIbTyphl yepe3 3HaKOMCTBO C UCTOpHUEH
Pa3BUTHSI MaTEMaTHKH, BOJIIOLUEN MaTEMAaTUYECKUX UJIEH;
pa3sBUTHE JIOTUYECKOT0 MBILIEHHS], TPOCTPAHCTBEHHOI'O BOOOPAXKEHHUS, AITOPUTMUYECKON KYJIbTYpHI,
KPUTHUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAUMOM I Oy aymiei npodecCHoHabHON AesITeTbHOCTH,
JUISL IPOIOJKEHUsT 00pa30BaHus U caMOOOpa30BaHus;
OBJIaJICHUE MAaTEMaTUUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMHU B [TOBCEAHEBHOMN >KU3HM, AJIS
OCBOCHMSI CMEXKHBIX €CTECTBEHHOHAYYHbBIX JTUCLMIUIMH U JUCUUIUIMH NPO(PECCHOHANBHOTO IUKIIA, IS
MOJTy4eHHUs1 00pa30BaHMs B 00JacTsAX, HE TPEOYIOIUX YrITyOJIeHHON MaTeMaTHYeCKOH MMOATOTOBKHY;
TFOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSKEHUU BCei
JKU3HU; CO3HATEJIbHOE OTHOLIEHHE K HENPEPbIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIEHIHOU
npo¢ecCHOHATBLHON U 00IIECTBEHHOM €A TEIbHOCTH;
TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEIIbHOM TBOPUYECKOM U OTBETCTBEHHOM AESTEIbHOCTH;
TFOTOBHOCTh K KOJIJIEKTMBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHUKaAMH B 00pa30BaTEJIbHOM,
0OLIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATENbCKON, MPOSKTHON U APYTUX BUJIAX JIE€ATEIbHOCTH;
OTHOILIEHHE K MPOPEeCcCCUOHATBHON AEATENbHOCTH KaK BO3MOXHOCTH YYacTHSl B PEIIEHUH JIMYHBIX,
0OLIECTBEHHBIX, FOCYIaPCTBEHHBIX, 0OIIEHAIMOHATIBHBIX MPOOJIEM;
MemanpeomMemHbix:
YMEHHME CaMOCTOSITEIbHO OINpPEAENsATh LEIH AESITEIbHOCTH M COCTaBIATH IIJIaHbl JESTEIbHOCTH;
CaMOCTOSITEJIBHO OCYULIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD; HCIIOJIB30BaTh
BCE BO3MOXHBIE PECYpPChl Ul JIOCTHI)KEHHUS TIOCTaBJIEHHBIX Le€Jell MW peaau3alud IIJIaHOB
NesITeIbHOCTH; BEIOUPATH YCIEIIHbIE CTPATErHH B PA3JIMYHBIX CUTYaLHAX;
YMEHHME MPOIYKTUBHO OOIIATHCS M B3aUMOJECHCTBOBATH B IPOLIECCE COBMECTHOM JESTENbHOCTH,
YUUTBIBATh MO3UIUH JPYTUX YYACTHUKOB AEATEIBbHOCTH, 3 (HEKTUBHO pa3periaTs KOH(PIUKTHI;
BJIQ/ICHUE HaBbIKAMU I103HABATEIbHON, y4EOHO-MCCIIENOBATENbCKON U IPOEKTHOM JEeSTENIbHOCTH,
HaBBIKAMU pa3pelieHus npo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METO/I0B
pelleHus: MPaKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJIOB IMO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HH(OPMALMOHHO-TIO3HABATEIBHON JEATEIbHOCTH,
BKJIIOYAsi YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(DOpMALUU, KPUTUYECKU OLIEHUBATh
U UHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB;
BJIQJICHUE SI3bIKOBBIMU CpPEACTBAMM: YMEHME SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHUS,
MCIIOJIb30BAaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJICTBA;
BJIQJICHWE HaBbIKAMU TI03HABATEIbHOW pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JIEHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, TPAHULl CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MO3HABATENIbHBIX 33]1a4 U CPEJCTB AJISl UX JOCTHKEHHUS;
EJICYCTPEMIIEHHOCTD B IMOMCKaX W MPUHATHH PeIIeHU, COOOpa3UTENIbHOCTh U UHTYHUIIMS, Pa3BUTOCTD
MIPOCTPAHCTBEHHBIX MIPECTABICHUN; CTIOCOOHOCTh BOCTIPUHUMATh KPACOTY U TAPMOHHUIO MUPA;
npeomemmuuvix:
C(OPMHUPOBAHHOCTh TPEJACTABIECHUI O MaTeMAaTUKE KaK YacTH MHPOBOM KyJIbTYpbl U MeECTe
MaTeMaTHKHd B COBPEMEHHOM LMBWIIM3ALIMH, CIIOCOOAaX OIMMCAHMUSA SBICHUN peaJbHOro MHpa Ha
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MaTEMAaTHYECKOM SI3BIKE;

c(OpPMHPOBAHHOCTD MPEACTABICHUN 0 MaTEMATUYECKUX MOHATUAX KaK BOKHEUIINX MaTeMaTHYECKUX
MOJENAX, IO3BOJSIIOIIMX ONMCBIBaTh W H3Yy4aTh pa3HbIE IPOLECCHl W SABJICHUS; ITOHMMAaHHE
BO3MOKHOCTH aKCHOMAaTUYECKOI'0 ITIOCTPOCHUs MATEMATUYECKUX TEOPUH;

BIAJICHAE METOJAMM [OKa3aTelbCTB M AJITOPUTMOB PEIICHUSA, YMEHHE UX IPUMEHATH, IIPOBOJUTH
JIOKa3aTeJIbHbIEC PACCYKIEHUS B XOJ€ PELICHUs 3a/1a4;

BJIAJICHAE CTaHAAPTHBIMH IPUEMaMU PEIICHUS PAlMOHAIbHBIX M UPPALUOHAJIbHBIX, IIOKA3ATEIIBHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN M HEPABEHCTB, MX CHCTEM; HCIOJIb30BAHUE I'OTOBBIX
KOMIIBIOTEPHBIX NPOTrpamMM, B TOM 4YHCIE U1 IOMCKA IYTH PEHICHUS U WIUIIOCTPALMUA PEIICHUS
YpaBHEHUI U HEPABEHCTB;

Cc(OPMHUPOBAHHOCTb IMPEACTABICHUNH 00 OCHOBHBIX IOHATUAX MAaTEMaTHYECKOrO aHalIW3a M HX
CBOWCTBAX, BJIAZICHUE YMEHHEM XapaKTePH30BaTh MOBEACHUE (DYHKIIMHA, UCIIOIB30BAaHIE TOTYYEHHBIX
3HAHUU JJI ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTEN;

BJIaJICHHE OCHOBHBIMH IMOHATHUAMHU O IUIOCKHX M MPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX (QHUTypax, HX
OCHOBHBIX CBOWCTBaX; C(OPMHUPOBAHHOCTb YMEHMs PACHO3HABATH TIE€OMETpUYECKHE (GUIyphl Ha
yeprexax, MOJIEIAX U B peaIbHOM MUPE; IPUMEHEHUE N3YYEHHBIX CBOWCTB T'€OMETPUUYECKUX QUTYD U
dbopMyI Ui pelIeHns TeOMETPUUECKUX 3a]1ad U 3a/1au C IPaAKTUUECKUM COAEpIKaHUEM;
c(OpMUPOBAHHOCTh MPEACTABIEHUIN O MpoLEeccax U SABJICHUSIX, UMEIOUIMX BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MHUPE, OCHOBHBIX IOHATHAX 3JIEMEHTapHON TEOpHUH
BEPOSTHOCTEW; YMEHUH HAaXOAWTh W OIICHUBATH BEPOSITHOCTU HACTYIUICHHUS COOBITHI B MPOCTEUIIMX
IIPAKTUYECKUX CUTYalUsX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4aliHbIX BEJIUYMH;

BJIQJICHUE HABBIKAMH HMCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIPU PEIICHUM 3a1a4.



COJEPXXAHUE YUYEBHOM JUCLMUITIVHBI

BBenenue
Maremaruka B HayKe, TEXHHUKE, JKOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKOM
nearenbHoCTH. Llenu v 3a1aun n3ydeHuss MaTeMaTuky npu ocBoeHuu crienuansHoctei CIIO.

AJITEBPA
Pazeumue nonamus o yucne
Lensie u panroHaJIbHbIE qucia. JencTBuTENIBHBIC qucia. [TpubmmxeHHbIC

BbIYMCIIeHNS. KOMIUIEKCHBIE YnCTa.
Kopnu, cmenenu u nozapugdmoi

Kopuu wun cremenu. KopHu HarTypanbHOW CTemeHM W3 uuclia M MX cBoicTBa.CreneHu
CpallMOHAJIIBHBIMUA IIOKAa3aTelsIMM, UX cBoWcTBa. CTeneHUu ¢ JACHCTBUTEIBHBIMHM IOKA3aTEISIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesnem.

Jlorapudm. Jlorapudpm uymcaa. OcHoBHOe sorapupMUUYECKOe TOXKAECTBO./lecaTnunbien
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.
IIpeoOpa3oBanue ajredpanyecKux BbIPAKEeHUI. [IpeobpazoBanue
palMOHABHBIX, APPAIIIOHAIEHBIX CTEIICHHBIX, IOKA3aTEbHBIX U JIOTApH(PMUIECKUX BBIPAKCHHM.

Ilpakmuueckue 3anamus

Apudmernueckue ASUCTBUS HAJl YUCIAMH, HAXOXKICHHE MPUOIMKEHHBIX 3HAYCHUN BEITMYUH H
MOTPEIIHOCTEN BHIYUCICHHH (a0COTIOTHON U OTHOCUTEIBHOM), CPABHEHHE YHCIIOBBIX BBIPAKEHUH.

Beruncnenue u cpaBHeHUE KOpHEW. BbINOIHEHNE pacyeToB C paJuKaIaMH.

Pewenue nppanmoHanbHeIX ypaBHeHUN. Haxox1eHne 3Ha4€HUI CTENeHel ¢ pauuOHaIbHbIMU
nokazarensimu. CpaBHeHue creneHeil. [IpeoOpa3oBanus BeIpakeHUH, coepkaux creneHu. Pemenune
MOKa3aTeJIbHbIX YPAaBHEHU.

Pemrenne npukiagHeix 3amay.

Haxoxnaenue 3HaueHuidd norapudma 1Mo MpoU3BOILHOMY OCHOBaHMIO. llepexon oT omHOro
OCHOBaHUS K JpyroMy. Beruncnenne u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
NOTEHLIUPOBAHNUE BBIPAKECHUM.

[IpuOnu:xeHHblEe BBIUMCICHUS] U pEIlIeHUs NMPUKIAJHBIX 3adady. Pemenue snorapupmMuyeckux
YpaBHEHUM.

OCHOBbBI TPUTTOHOMETPHUU
OcHosHble nonamus
Panuannas mepa yria. BpamarensHoe npukenue. CUHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIa.
OcHosHble mpuzoHoMempuyecKue modcoecmaea
®opmyinsl npuseneHus. Popmyisl cioxeHus. Gopmyisl yaBoeHUss Popmynvl nOJI0SUHHOO0

yena.

[Ipeobpa3oBaHus IPOCTEHIIINX TPUTOHOMETPUUECKUX BBHIPAKEHUN

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUUYCCKUX (DYHKIIMH B TIPOU3BEJICHUE W IPOU3BEIACHHS B
CyMMYy. Buipasicenue mpueonomempuieckux YyHKyull yepes maneeHc noJ108UHHO20AP2YMEHMA.

Tpuzonomempuueckue ypagHeHus U HePageHcmeda

[Ipocreitmue TPUTOHOMETPHUECKUE ypaBHEHHUSI. Ilpocmeriwue
MPULOHOMEMPULECKUECHEPABEHCMEA.

OOpaTHbIe TPUTOHOMETPUYEeCKHe (PYHKIMH. APKCUHYC,apKKOCHHYC,apKTaHT€HC.

Ilpakmuueckue 3anamus

PanuanHplii METON W3MEpEeHHs YTJIOB BpAIEHHS M CBS3b C TpagycHOW Mepoil. OCHOBHBIC
TPUTOHOMETPHYECKHE TOXAECTBA, (OPMYIIBI CIOXKEHUS, YABOCHHUS, TpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPHUYECKHUX byHKIII B MIPOU3BEICHUE, npeoOpa3oBaHue MIPOU3BEICHUS
TPUTOHOMETPUYCCKUX (QYHKIHA B cymmy. [Ipocreiiiime TpUTOHOMETPUYECKHE YpaBHEHHUS H
HepaBeHcTBa.O0paTHBIE TPUTOHOMETpHUECKHE (DYHKIIUU: apKCHHYC, apKKOCHHYC, apKTAaHTEHC.

Dynkyuu, ux ceolicmea u 2papuxu
®yukuun. OOnacTh OmMpeneieHus] U MHOXKECTBO 3HA4YeHUU;rpaduk (QyHKIHH,TOCTPOCHHE
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rpadukoB PyHKITUH, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMH.

CpoiicTBa pyHKIMH. MOHOTOHHOCTB,YETHOCTh,HEUETHOCTh,0T PAHUYEHHOCTD, 1IEPUOUYHOCTD.
[TpomexyTku Bo3pacTaHHs M yObIBaHHS, HauOOJbIlIee U HAMMEHbIIee 3HAYEHUsI, TOUKH SKCTpEMyMa.
I'paduueckas untepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B peajibHBIX MpoIeccax u
ABIICHUSAX. ApudMeTHUecKre onepanuu Hajl QyHKIUIMU.

Crnoxnas pyHkuus (koMrno3uuus). [lonsamue o HenpepviHocmu GYHKYUU.

Oopatuble ¢Qyukunun. Obracmv onpedenenuss u  o0061ACMb  3HAYEHUU  0OPAMHOU
@yuxyuu.d pagpux obpammoti pynkyuu.

CreneHHsble, OKa3aTeNbHbIE, Jorapumuueckue u Tpuronomerpudeckue Gpynkuun.Oo6parHbie
Tpuronomerpuyeckue ¢pynkuuu. Onpenenenus QyHKIuH, ux cBoiictBa u rpaduxu.lIpeodbpazoBanus
rpaduxos. IlapannensHblii MepeHOC, CUMMETPHUST OTHOCHTEIBHO OCEHd KOOpIMHAT U CHMMETpPHUS
OTHOCHUTEJIBHO Hayalla KOOPAWHAT, CHMMETPHUSI OTHOCHTEIBHO NPSMOH Y = X, pacTsDKEHHE M CXKaTHE
BJIOJIb OCEU KOOpJMHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCHUMOCTEH MEXAYy MEpEeMEHHBIMH B peajbHBIX IMpoleccaX U3 CMEKHBIX
mucuuruinH. Onpenenenue ¢ynkuuii. Iloctpoenne u yrenue rpaduxoB ¢yHkumid. MccrnenoBanue
¢byukun. CBolicTBa JIMHEHHOW, KBAaJpaTUYHON, KYCOUHO-IIMHEHHON U JIPOOHO-TMHEHHON (PYHKIIUNA.
HenpepeiBable n nepuoanyeckne QpyHkuuu. CBoiicTBa M rpadMkd CHHYCa, KOCHHYCa, TaHTEHCA M
KoTaHrenca. OOpatHpie QyHkuuu u uXx rpaduxu. OOpaTHble TPUTOHOMETPHUYECKHUE (YHKIUU.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue xoebanus. [Ipukiananeie 3axaqn.

[TokazarenbHble, TIorapudMUUecKie, TPUTrOHOMETPUUECKUE YPABHEHUS U HEPABeHCmEd.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CriOCOOBI 33/1aHUS ¥ CBOWCTBA YHCIIOBBIX MOCIEA0BATEIbHOCTEH.

Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuyenHou nocreoosamenvrocmu.CyMMUPOBAHUE MOCIIEN0BATEIbHOCTEN. beckoHeuHOyObIBatoIas
reOMEeTpHUYECKasl IPOrpeccus U €€ cymma.

IIpounssoanas. [lonstre o Npou3BOJHON (YHKIIMH,E€ T€OMETPUUECKUI U PU3NUECKUNCMBICI.
VYpaBHeHue kacarenbHOM Kk rpaduky ¢(yHkiuu. [Ipon3BoaHBIE CyMMBI, pa3HOCTH, MPOU3BEICHMS,
yacTHble. [IpOoM3BOAHBIE OCHOBHBIX J3JIeMEHTapHbIX GyHKUuN. IlprMeHenue npPoOU3BOAHON K
UCCIIEIOBaHUIO (DYHKIMH U TIOCTPOEHUIO IpadukoB. /Ipoussoousvieoopamuou GyuKyuu u KOMnosuyuu
@dynryuu.

IIpuMepsl HUCIIONB30BaHUS IPOU3BOJHOM Il HAXOXKIACHUSA HAWIYYIIEro peleHus B
NPUKIAIHBIX 3a7a4yax. Bropas npousBoHas, ee reoMeTpuueckuil U pusnueckuii cMpici. Haxoxnenue
CKOpOCTH JIJIs1 TIpoLiecca, 3a1aHHOro (hOpMyIIoi U rpauKoMm.

IlepBooGpa3znas  wm  uHTerpaj. [lpumeHeHue  ompefeNeHHOro  WHTerpana  Juid
HaXOXXJCHUAIUIOMAA KpuBoJauHeWHoW Tpaneunu. Popmyna Herotona—IJlelioauna. [Ipumepst
NPUMEHEHHUS UHTEeTpasia B (PU3UKE U T€OMETPHUH.

Ilpakmuueckue 3anamus

UucnoBasi  MOCIENOBATENbHOCTh,  CIOCOOBI €€  33JaHus,  BBIYUCICHHMS  YICHOB
nocienoBarenbHocT. Ilpenen mocnenoBaTenbHOCTH. beckoHeYHO yObIBarolas TeoOMeTpHuYecKas
IIPOTPECCHSL.

IIpon3BoaHasA: MEXaHUYECKUN U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHeHue kacarenbHOU B 001emM Buze. [Ipasuia u dopmynsl quddepenumrponanus, Tadnuna
NPOM3BOJHBIX JJIEMEHTApHBIX (GyHKUMHA. HMccnenoBanue (GYHKIMHM C TMOMOIIBIO TPOU3BOTHOM.
Haxoxnenrne HaubobI1ero, HAMMEHbBIIET0 3HAYEHHSI U IKCTPEMAIbHBIX 3HAUeHUN (QYHKIUU.

Wnterpan u mnepBooOpa3nas. Teopema Hbrotona—Jleitonuna. IlpumeHeHue uHTEerpana K
BBIUMCJICHUIO (PU3NYECKUX BETUYMH U TUIOIIA IEH.

YPABHEHUSA U HEPABEHCTBA

YI)aBHeHl/lﬂ U CHUCTEMbI ypaBHeHHﬁ. PaI_[I/IOHaJ'IBHBIe,I/IppaHI/IOHaJ'II)HI)Ie,HOKaSaTeJ'IBHBIeI/I
TPUTOHOMCTPUYCCKUC YPABHCHUSA U CUCTCMBI.

PaBHOCHUIIBHOCTH YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHEIE IMPUCMBI UX PCHICHUA (paBJIO)KeHI/IC Ha MHOXKHTCIIU, BBEACHHUC HOBBIX HCU3BCCTHBIX,
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MO/ICTAHOBKA, TpadUUeCKUil METO).

HepaBencrBa. PanuoHanbHbIE, MppALlMOHAIBHBIC,TIOKA3ATENbHBIE  UMPUCOHOMEMPUYECKUE
HepaBeHCTBA.OCHOBHBIC IPUEMBI MX PEILICHUS.

Hcnosb3oBanue CBOMCTB M rpa¢uKoB (PYHKIUH NP pellleHuH YPABHEHUI U HEPaBEHCTB.
Meton unTepBasioB.M300paxkeHne Ha KOOPAMHATHOM IIOCKOCTM MHOXKECTBApeIIeHUH ypaBHEHMH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaousie 3a0auu

IIpuMeHeHre MaTeMaTHYECKUX METOOB JUIS PELIEHUs COACPKATENbHBIX 3aa4 U3 PA3JIMYHbIX
o0acTeil HayKH U MPaKTUKU.

NHtepnperanus pe3ysbrara, ydeT pealbHbIX OTpaHUYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocmibHOCTH ypaBHeHuid. lIpeoOpasoBanme ypaBHeHuil. OCHOBHBIC
MIPUEMBI pelIeHUsl ypaBHEHUH. PermeHue cuctem ypaBHeHHH. VIcmonab30BaHHE CBOMCTB M rpaduKOB
(byHKUIUH 1715 peleHus] ypaBHEHHI U HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEHR
dnemenmvl KOMOUHAMOPUKY

OcHOBHBIE MMOHATHSI KOMOMHATOPUKU. 3a/1a4u Ha MOJACYET YKCIIa pa3MEelIeHUH, TIEPECTaHOBOK,
coyeranuil. Pemenue 3amau Ha mnepeOop BapuanToB. Popmyna OuHoma HbroTona. CaoiicTBa
OnHOMHHANBHBIX K03 PuumentoB. Tpeyronsuuk [ackans.

DIIeMEHThI TEOPUU BEPOSITHOCTEN

CoOblTHE, BEpPOSITHOCTh COOBITUS, CIIO)KEHHE M YMHOXKEHUE BeposiTHOocTed. [lonamue
onesasucumocmu coovimuil. Juckpemnas cayuaunas eeiuduna, 3aKkoH ee pacnpedenenus. Hucnosvie
Xapakxmepucmuxu OUCKPEeMmHOU CILy4atHou éeauyunbvl. Ilonamue o 3akone 6o1buiUx yuce.

Diemenmbl MamemamuiecKkoil CmamucmuKy

[IpencraBnenne naHHBIX (TAOJNWIBL, TUArpaMMBbl, Tpa(uKH), ceHepanvbHas COBOKYNHOCHIb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illowamue o 3a0auax Mmamemamuieckou
CMAmMuCmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHneHuem 8epoSMHOCMHBIX MEMOOO08.

Ilpakmuueckue 3anamusn

Hctopus pa3BUTHS KOMOWHATOPHUKH, TEOPUH BEPOSTHOCTEH M CTATHCTUKM M UX pOJb B
pasnuuHbIX cdepax ueIoBeuecKod ku3HenesTenbHOCTH. [IpaBuna komOuHaTOpuKu. Pemienue
KOMOMHATOPHBIX 3a7ay. Pa3menenus, coueranus u nepecraHoBku. buHom HbeloTOHA M TpeyroiabHUK
[Tackans. [IpuknagHeie 3aga4n.

Knaccuueckoe omnpenencHue BEpPOATHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpEMa O CyMMeE
BeposiTHOCTEW. Brpruncnenne BepositHocTe. llpencraBieHune 4nCnOBBIX JaHHBIX. [IpukianHbie
3a/1a4H.

IFEOMETPUA
Ilpambie u nnockocmu 6 npocmpancmee

B3aumHoe pacrnosokeHue ABYX MpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh MpsMONW H
wiockoctd. [lapamnensHocTh  miockocTeil.  IlepneHauKynsgpHOCTH HpSMOW UM IUIOCKOCTH.
[lepnenauKyIsip M HAKJIIOHHAsA. YTOJI MEXAY MPSMON U INIOCKOCTBIO. /IByTpaHHBIN yros. YToa Mexay
IIOCKOCTAMU. [lepneHIuKyIsIpHOCTh IBYX IIJIOCKOCTEM.

I'eomeTpuueckue mpeoOpazoBaHUs NPOCTPAHCTBA: TNapalieIbHBIA MEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. Iliowads opmozonanvhou npoexyuu. W3o0paxeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

Mnozozpannuxu
Bepuunsl, peOpa, rpaHu MHoOrorpaHHuka. Pazeepmka. Muozocpannvie yenwi. Buvinykivie
muoeoepannuxu. Teopema Diinepa.
[Tpusma. psimas u naxronnas npusma. [pasunsaas npusma. [apamnenenunen. Kyo.
[Tupamupa. [IpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
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Cummetpuu B KyOe, B apaijiesienumnese, B Ipu3Me 1 Mupamue.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienne o MpaBUIBHBIX MHOTOTpaHHUKaxX (TeTpasnpe, KyOe, oKTasape, JoJeKadape U
HKOCadIpe).

Tena u nogepxnocmu epawieHus

Hunuaap w koHyc. YceueHHBIH KOHYC. (OCHOBaHHE, BBICOTa, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

H3zmepenus ¢ zeomempuu

O6beM u ero m3mepenue. MaTerpansHas popmyna oobema.

®opmysbl 06beMa Kyba, IpSIMOYTOJILHOTO NapajuleNienunea, mpu3Mbl, nuauHapa. Oopmybt
o0bema nupaMupl U KoHyca. DopMysbl MJIOMAAM MOBEPXHOCTEN IMIMHApAa U KoHyca. Dopmyisl
o0beMa mapa u riomaan chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIONIA ! TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

Koopounamut u eexkmopbot

[IpsimoyronbHasi (nekapToBa) CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMmylia pacCTOSHUS
MEXy IBYMSI TOUKaMU. Y paBHEHUS CHEpbl, nI0CKOCU U NPAMOLL.

Bextopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4ucio. PasnokeHue BEKTOpa MO HAaNpaBICHUSAM. YTOJl MEXAy IByMs Bektopamu. [Ipoexums
BeKTOpa Ha och. Koopaunarte! Bektopa. CkansipHOe IpOU3BEIEHUE BEKTOPOB.

Hcnonbs3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIICHUH MATEMATHUYECKUX U MTPUKIIAHBIX 3a]a4.

Ilpaxkmuueckue 3anamus

[Ipu3Haku B3aMMHOIO pACIONOXKEHUA MNPSIMBIX. YToid MexXAy NOpsAMbIMA. B3aumnoe
pacnojio)KeHue MpsIMbIX U IIocKocTel. lleprnieHauKkynsp M HaKJIOHHAs K IJIOCKOCTU. YTOJI MEXITY
NPsIMOM U IUIOCKOCTBI0. Teopembl 0 B3aMMHOM PACIIOIOKEHUH PSMOM U MIIockocTH. Teopema o Tpex
NEePIEeHIUKYIIApax.

[Ipu3Hakuy u cBOMCTBA NMapajuieIbHbIX U MEPIEHIUKYIISIPHBIX MIOCKOCTEH.

PaccTosiHue OT TOYKM 10 IUIOCKOCTH, OT HPAMON JO IJIOCKOCTH, PACCTOSIHHUE MEXIY
IUIOCKOCTSIMU, MEXAY CKPEIIMBAIOIIMMUCA TMPSIMBIMU, MEXIy MPOU3BOJIBHBIMH (QHUTypaMu B
IIPOCTPAHCTBE.

[TapamienpHOE  IPOEKTUPOBAHWE U €r0  CBOMCTBA. Teopema 0  niowaou
OpPMO2OHANILHOUNPOEKYUU MHO20Y201bHUKa. B3aiMHOE pacIioyiokeHne NPOCTPAaHCTBEHHBIX (QUTyp.

Paznuunble BUBI MHOTOTPaHHUKOB. VX n3o0pakenus. CeueHust, pa3BepTKH MHOTOTPAHHUKOB.
[Tnomane mnoBepxHocTH. Bunapl cummerpuit B mnpoctpaHcTBe. CumMmeTpus Tea BpallleHus u
MHOT'OI'paHHHUKOB. Brrunicienue miomaaei 1 00beMoB.

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPIUHAT B MMPOCTPAHCTBE.

VYpaBHEHHE OKPY)KHOCTH, cepsl, MIOCKOCTH. PaccrosiHue Mmexnay Toukamu. JlelcTBus c
BEKTOPaMH, 3aJJaHHBIMU KoOopAuHaTtaMu. CKalsipHOE MPOU3BEAECHNE BEKTOPOB. BekTopHOE ypaBHEHUE
IPSIMOM M TIOCKOCTH. Mcrnonp30BaHNE BEKTOPOB MPHU A0KA3aTENBCTBE TEOPEMCTEPEOMETPHH.

JUis BHeayOUTOPHBIX 3aHATUN CTyJEHTaM HapsAy C pelleHHeM 3a7ad M BBINOJIHEHUS
NPAaKTUYECKUX 33JaHUN MOXHO NPEJIOKUTh TEMBI HCCIIEAOBATENBCKUX U pedepaTuBHBIX paboT, B
KOTOPBIX BMECTO CEpUI OTIENbHBIX MEJKHX 33Ja4 U YIPaKHEHUI IpeiaraloTcsl CIOKETHbIE 3a/laHus,
TpeOyrolHe JUITEIbHOW paboThl B paMKaxX OJHOW MaTeMaTHYECKOH CUTYyallul. DTU TEMbI MOTYT OBITh
KaK UWHAMBUAYAJIbHBIMU 3aJaHUSIMH, TaK M TPYNNOBBIMU JUIsI COBMECTHOTO BBIIIOJHEHUS
UCCJIEJOBAHMS.

Ilpumepnsvie memut pegpepamos (00k1a0086)
Benukue otkpsiTa marematuky 20 Beka 1 Hadaimo 21 Beka.
JKeHIHbI MaTEMaTUKH
30J10TOE ceueHue
3araJiku mupamuabl
WcTopusi BOBHUKHOBEHUS] T€OMETPUU
HcTopust BOZHUKHOBEHUS JIOTapu(hMOB

ok wdE
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Hcropust BOBHUKHOBEHUS! TPUTOHOMETPHUHU
HcTopus nosiBieHust anredpsl Kak HAyKH.
Hcropus nosiBieHUsT KOMIUJIEKCHBIX YHCEN

© oo~

10.  Konwuyeckue ceueHUs U UX IPUMEHEHHE B TEXHHUKE
11.  Jlorapudmsbl B aCTpOHOMUU
12.  Jlorapudmsl B My3bIKe

13.  Jlorapudmsl B mpupoe
14.  Jlorapudmsl B pusuke

15. MareMartuka B APEBHOCTH

16.  MaremaTHKa B UICKyCCTBE

17. MaremaTtuka B Moei Oyayiieit npodeccun

18.  Maremaruka u >KHBOIHCH

19. MaremaTuka u KpacoTta

20.  MaremaTuka u JIMTeparypa

21.  MareMaruka M CKyJIBITYypa

22.  MaremaTHuyecKue roJ0BOJIOMKH U UTPBI: CYIIHOCTh, 3HAUEHUE U BUIBI
23.  MaremaTuueckoe MOJECINPOBaHNUE

24.  TlapamnensHO€ IPOSKTHPOBAHNE

25.  Iludaropeiickoe ydyeHHE O YUCIIE U TEOPUU MY3BIKH

26.  IlpaBuibHBIE U TIOTYIPAaBUIbHBIE MHOTOTPAHHUKI

27.  IlpuMeHeHHE CIIOKHBIX NMPOLEHTOB B 3KOHOMUYECKHX pacueTax
28.  Pa3BuTHe JOTHKH U MBIIUICHHS HAa YPOKaX MaTeMAaTUKU

29.  Pa3BuTue MOHATHUSA YHCIA

30.  Cps3p MaTEeMaTHUKH C IPYTHMU HAyKaMHU

31. CumMmeTpHsl B )KHBOTTUCH

32.  CummeTpus B MOI3UH

33. CumMeTpHs B IPUPOJIC

34. Tpuronomerpruyeckue GyHKINH

35.  TpuroHomerpusi B MUpE KUBOTHBIX

36.  Tpuronomerpus B pu3nKe

37.  TpuroHomerpus 3ByKOB

38.  TpuroHomeTpus My3bIKH

39.  TpuroHomerpus NpUIMBOB U OTJIUBOB

40. Taitna Erunerckoro xanenaaps. TaliHbl EruneTckux nupaMmun.
41.  TpuroHomMmerpus IBETa

42.  OyHKIWU B IPUPOJIE

43. @DYHKIUU B TEXHUKE

44, Uucna ®uboHavyuu B Mpupoie

45.  boicTphlil cueT 63 KanbKynaTopa. 3arajky TabuIbl YMHOKEHHS
46.  3akoaMpOBAHHBIC PHCYHKH

47. Wnmro3un. Mnmro3un B kaptuHax CanbBaznopa ann

48.  Kpunrorpadus u creranorpadus. Kpunrorpadus kak METOa KOAUPOBAHUS H

nexoaupoBanus uHGopManuu. A3bl MU(OPOBAHKS U UCTOPUS PA3BUTHSL.
49, Hamr ropon B uncnax.
50. T'010BOJIOMKH CO CTUYKAMU
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TEMATHUYECKOE INTAHUPOBAHUE

MakcumanbHasi yueOHast Harpy3ka oOydJaromierocs cocrapisier 234 yaca, B TOM YHUCIIE:
aynutopHasi (oOsi3aTenbHas) Harpy3ka OOydYaromierocs, BKIIOYAas MPAKTUYCCKUE 3aHATHS,
156uacoB;camocrosTenpHas padoTa oOydaromnierocs — /8 4acos.

TemaTnyeckuiiian
Buna yueOHo# padoThI
KoanyecTBo yacos
AynurtopHble 3aHATUs1. Conep:kaHue 00yyeHHs
BBenenue 2
Pa3BuTHe noHATHS O YKCIe 8
Kophu, crenenu, norapudmer 14
[IpsiMbIe U TITIOCKOCTH B TPOCTPAHCTBE 10
KomOunaropuka 4
Koopannats! 1 BEKTOpEI 6
OCHOBBI TPUTOHOMETPUU 12
OyHKIMH U TpaduKu 12
MHOrOorpaHHUKH U KPYTJIbIE Tea 18
Hauana maTemMaTiaeckoro aHaimsa 20
HHTerpain u ero npuMeHeHue 10
DeMEeHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON 6
CTaTUCTHKH
VYpaBHEHMSI U HEPABEHCTBA 34
Hroro 156
CamocrosiTeibHas pabora
[TonroToBka K MPaKTUYECKUM 3aHSATHSM, ITOTOTOBKA
BBICTYIIJICHUH 1O 33JJaHHBIM TE€MaM, J0KJIaJI0B, pedeparos,
3cce C MCMOB30BaHNEM HH(OPMAITMOHHBIX TEXHOJIOTHH, 8
MOJITOTOBKA K KOHTPOJIBHBIM paboTaM M MPOMEXKYTOUHOH
aTTeCcTalnuu
Ilpomesrcymounasa ammecmavusn 6 ghopme IK3amena
Bcero 234
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YYEBHO-METOAMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEEHOU JWUCHUITJIMHBI

O6opynoBanue yaeOHOT0O KaOWHETA:

- TOCAJI0YHBIC MECTA MO KOJIHYECTBY O0YJArOIIUXCS,

- MarHUTHO-MapKepHas ydeOHast 0CKa,

- pabouee MeCTO IpernoaBarers,

- KOMIUICKTBI 33/IaHUi JJIsl TECTUPOBAHUS U KOHTPOJILHBIX PadoT,
- U3MEPUTENBHBIC U YePTEKHBIC HHCTPYMEHTHI.

mKaQbl 715 XpaHEHHs! TOCOOUI;

TexHuueckue cpeacTBa 00ydeHHUs:

-MYJIbTUMEIUNHAS YCTaHOBKA,

-Tabnuubl 1o AuddepeHurnarbHOMYy U HHTErPaTbHOMY UCYHCIICHUIO,
-CTEH/Ibl 10 TPUTOHOMETPHH,

- HabOp reOMETPUUECKHX TEI,

- IOPTPETHI YUEHBIX.

[Tomemennst Uit CaMOCTOSITENBHOW PaOOTHl OOYYarOIIMXCS, OCHAIECHHBIE KOMITBIOTEPHOM
TEXHUKOM C BO3MOKHOCTBIO IIOAKIIOYECHUSA K I/IH(i)OpMaIlI/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CETU
"UuTepHer" M obecrieueHHEM JOCTYNa B DJIEKTPOHHYIO HWH(POPMAIIOHHO-00OPa30BaTEIbHYIO Cperly
00pa30BaTebHOI OpraHu3alku.

3abl:

- bubnauoreka

-HuTanbHbBIN 31 C BEIXOAOM B ceTh IHTEpHET
-AKTOBBIH 3aJI
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Jluteparypa:

1. OdurmanpHBIC W3TAHMS

1.1. HopmaTtuBHO-IpaBOBbIE JOKYMEHTBI

O6 o6paszoBanun B Poccuiickoii  Deneparuu (¢ w3MeHeHwsivu  Ha 26 wurwons 2019 roma)
Dedepanvhviil 3axon om 29 dexabps 2012 2o00a Ne273-®3 http://docs.cntd.ru/document/902389617
(mara obpamenus 12.02.2020) (HeorpaHUYESHHBIN JOCTYI)

2. JIns oOy4Jarormxcst

OcHoBHas y4cOHas IuTepaTypa

2.1. bawmaxos, M.H1. Maremaruka. : yaeonuk / baimvakoB M.1. — Mocksa :KunoPyc, 2019. — 394 c.
— (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528 (nara oOpamicHus:
12.02.2020). — TeKCT : 3JIeKTPOHHBII.

2.2. bocomonos, H. B. AnreOpa ¥ Hayaja aHaiuM3a : ydeOHOE TIIOCOOME JIJIS CpPEIHEro
npodeccuonaibHoro oopazopanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiit, 2019. —
240 c. — (ITpodeccronanbuoe obpa3zoBanue). — ISBN 978-5-534-09525-8. — Tekct: 31eKTPOHHBIN
// OBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/428057 (nata obpaimenus: 12.02.2020).
2.3. bBoeomonos, H. B.Teomerpusi : ydeOHOe mocoOue I CpemHero mpodecCHOHATBLHOTO
obOpazoBanus / H. B. boromonoB. — MockBa : M3znarensctBo Opaiit, 2019. — 108 c. —
(ITpodeccuonanproe obpazoanme). — ISBN 978-5-534-09528-9. — Tekcr: anekrponusiii // 9bBC
IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/428060 (nata obpamenus: 12.02.2020).

JlononmHuTeIbHAS yueOHas InTepaTypa

2.4. bocomonos, H. B. MatemaTtuka. 3amaun ¢ pemeHusMu B 2 4. Yacte 1 : yueOHOe mocoOue s
cpeanero npodeccuoHabHOro oopasosanus / H. B. boromosnos. — 2-e u3z., ucnp. u nomn. — Mocksa
: UzmarensctBo IOpaiit, 2019. — 439 ¢. — (Ilpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-
09108-3. — Tekct: onekrponnblii //  OBC IOpaiit [caiit]. —  URL: https://biblio-
online.ru/bcode/434515 (nara obparienus: 12.02.2020).

2.5. bocomonos, H. B. MatemaTtuka. 3amauu ¢ pemeHusMu B 2 4. Yacte 2 : yuyeOHOe mocoOue s
cpenHero npodeccuoransHOro oopazosanwus / H. B. boromonos. — 2-¢ u3j., ucrp. u gomn. — Mocksa
: U3natensctBO HOpaiit, 2019. — 320 c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-
09135-9. — Tekct: onektponnbii //  DBC  IOpaiit [caiit]. —  URL: https://biblio-
online.ru/bcode/434516 (nara obpamienus: 12.02.2020).

2.6. boeomonos, H. B. IlpakTrueckue 3aHsATHs 10 MaTeMaTuke B 2 4. Yactp | : ydyeOHOe mocobue st

cpenHero npodeccuoHanbHOro oopazoanus / H. B. boromonoB. — 11-¢ m3x., nmepepab. u gom. —
Mocksa : UznarensctBo FOpaiit, 2019. — 326 c. — (IIpodeccronansaoe obpaszoBanue). — ISBN
978-5-534-08799-4. — Texkct: anekrponnsii // OBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/434366 (mnara obparienus: 12.02.2020).
2.7. bocomonos, H. B. Ilpaktrdeckue 3aHATUS 110 MaTeMaTuke B 2 4. YacTe 2 : yueOHOE rmocodue s

cpennero npodeccuoHanpbHOro oopazoanusi / H. B. boromonos. — 11-e u3x., mepepad. u gom. —
Mocksa : UznarensctBo FOpaiit, 2019. — 251 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-08803-8. — Texkct: amekrpounsiii / DOBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/434367 (nara obpamienus: 12.02.2020).

2.8.I'ucun, B. b. Maremaruka. [Ipaktukym : ydeOHOE MMOCOOHe JJIT CPeJHEro MPOodecCHOHATBHOTO
obpazoBanus / B. b. I'ucun, H. 1. Kpemep. — Mocksa : U3parensctBo HOpaiit, 2019. — 202 ¢. —
(ITpodeccuonansunoe obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekct: snextponsslii / ObC
FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/437448 (nata obpamenus: 12.02.2020).

2.9. flopogheesa, A. B. Marematrka. COOpHUK 3a7a4 : y4eOHO-TIPAKTHIECKOE TIOCOOHE IS CPETHETO
npodeccuoHaibHOro obpazoBanus / A. B. JlopodeeBa. — 2-¢ m3n. — MockBa : M3marenbcTBo
FOpaiitT, 2019. — 176 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-08796-3. —
Tekct: snextponnbiii / OBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/426506 (nara
obpamienus: 12.02.2020).
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3. ns npenogaBareneit

3.1.Ilpukaz MwunoOpHayku Poccum ot 29.12.2014 N 1645 "O BHeceHMHM W3MCHEHH B TPHKa3
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit ®enepaumu ot 17 mas 2012 r. N 413 "O6
VTBepXACHUH (DelepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro (IOJIHOTO)
obmrero  o6pazoBanusa"  (3apeructpupoBaHo B Munrocte  Poccum  09.02.2015 N
35953)https://rulaws.ru/findresult/(nata oopamenus: 12.02.2020).(0TKpBITHIH 1OCTYII)

3.2.Ilucemo Munob6pHayku Poccum o1 17.03.2015 N 06-259 <O HampaBiieHUM J10paOOTaHHBIX
PEKOMEH/IAIMK 10 OpraHW3aIlu TOJYIYCHHS CPEHEro o0mIero oOpa3oBaHUs B MpeesiaXx OCBOCHUS
00pa30BaTEILHBIX MPOTPAMM CPEJIHEr0 MPOQEecCHOHATBHOTO 00pa3oBaHus Ha 0a3¢ OCHOBHOTO OOIIIEro
00pa3oBaHus C y4eTOM TpeOoBaHUM (eiepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U
1OJTy4aeMOit npodeccun WIN CHCIHATBHOCTH CpEIHEero podheCCHOHATLHOTO
obpazoBanus>https://rulaws.ru/findresult/(nata oopamenus: 12.02.2020).(OTKpBITHII TOCTYII)

3.3. Hanuneep, B. A. Meromuka oOydeHHs HadajaM MaTEMaTHYECKOrO aHaim3a . YYEOHUK U
MPAKTUKYM JUIS cpeHero mpodeccnoHansHoro oopazosanus / B. A. Jlanunrep. — 2-¢ U3., UCTP. U
nor. — Mocksa : M3parensctBo FOpaiit, 2019. — 162 ¢. — (IIpodeccronanbnoe 06pa3oBaHue). —
ISBN 978-5-9916-8987-8. — Tekct : anekrponnsiii / DBC HOpaiit [caiit]. —URL: https://biblio-
online.ru/bcode/437138 (nara obpamienus: 12.02.2020).

3.4. Januneep, B. A. Meronuka oOy4deHuss MatemMaTuke. [IpakTHKyM 1O pelIeHHIO 3aj1a4 : ydeOHoe
nocoOue 1 cpeHero npodeccuoHanbHoro oopazosanus / B. A. Jlanunarep. — 2-¢ u3., UCIIP. U AOIL.
— Mocksa : U3gatensctBo HOpaiit, 2019. — 271 ¢. — (ITpodeccunonanbroe oopazoanue). — ISBN
978-5-534-00695-7. — Tekct : anektponnsii / DBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437284 (marta obpamienus: 12.02.2020).

3.5.Kankaesa, JI. C. Teopusi u MeToiKa 0Oy4eHHs MaTeMaTHKe: 4acTHas MeToauka B 2 4. Yactp 1 :
ydueOHOe mocoOue i cpeaHero npodeccuonanbHoro oopasosanus / JI. C. KankaeBa. — 2-¢ u3j,.,
ucnp. u gomn. — MockBa : HzmarensctBo HOpaiit, 2019. — 264 c¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-04954-1. — Tekct : anektponHsidi / OBC HOpait [caiiT]. —
URL.: https://biblio-online.ru/bcode/439017 (mata obpamenus: 12.02.2020).

3.6.Kankaesa, JI. C. Teopust 1 MeToAMKa OOYICHHSI MaTeMaTHKe: YacTHas MeToanka B 2 4. Yactp 2 :
yuebHOe Tocobue aiisa cpenHero mnpodeccuoHanbHoro oopazosanus / JI. C. KamnkaeBa. — 2-e usn.,
ucrip. U gon. — MockBa : UzmarensctBo [Opaitr, 2019. — 191 ¢. — (IIpodeccuonanbuoe
obOpazoBanme). — ISBN 978-5-534-04955-8. — Tekct : anextponHsii / ObC HOpaiit [caift]. —
URL.: https://biblio-online.ru/bcode/439018 (nara oopamenus: 12.02.2020).

4. CnpaBo4yHO-OuONMOrpaduyecKkue u3gaHus

4.1. BynrakoB H.A., OcunoBa WN.A. OcHoOBHbIC 3aKOHBI M (DOpPMYJIBI 0 MaTeMaTuke U (U3UKE:
Cupaounukhttp://window.edu.ru/resource/797/56797(nara oopamenus: 12.02.2020). (OTKpBITHIiA
JOCTYT)

4.2 IIpoekT 100formul.ru: CcOOpHUK dbopmya anreOpsl, reOMETPUH u
tpuronomerpunhttp://100formul.ruhttp://window.edu.ru/resource/189/80189 (mara oOpareHus:
12.02.2020).(OTKpBITHIH TOCTYT)

4.3. CupaBoynuk 1o Matemaruke(nata oopamienus: 12.02.2020).(oTKpbITBINA AOCTYII)

4.4, https://www.calc.ru/  CnpaBouHbIit noptan  Kambkymnsatop (mara  oOpareHus:
12.02.2020).(0TKpHITHII AOCTYII)

5. Ilepuonnueckre U3aaHust

5.1. Maremarudeckoe obpa3zoBanus.- Pesxum goctyma https://matob.ru/archive.html (gara oOpamienus:
12.02.2020). (OTKpHBITHII TOCTYT)

5.2. «KBanr» http://kvant.ras.ru (nara oopamenus: 12.02.2020). (OTKpBITBIH TOCTYII)

5.3. «Hayka u Texuuka» https://online-zhurnaly.su/nauka-i-tehnika (nata oopamenwus: 12.02.2020)
(OTKpPBITHIN TOCTY)
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6. Uudopmanmonnsie pecypcesl cetu «MHTEpHET

6.1. MunucrepcTBo 0Opa3oBanus U Hayku PO OT'AY «DUPO» http://www.firo.ru/ (zara odpamenus:
12.02.2020).(OTKpBITHII TOCTYII)

6.2. Ilopran «BceoOyu»- crnpaBOYHO-MH(POPMALMOHHBIH 00pa30BaTEIbHBIA CAWT, €IUHOE OKHO
JocTynma K oOpasoBareibHBIM  pecypcam  http://www.edu-all.ru/  (mara  oGpamieHus:
12.02.2020).(OTKpBITBIN TOCTYII)

6.3. Equnas xoiuiekius HudpoBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/ (mara
obpamenus: 12.02.2020).(0TKpBITHII JOCTYII)

6.4. http://www.fcior.edu.ru(MupopmanroHHbie, TPCHHPOBOYHBIE U KOHTPOJbHBIE MaTepHaibl) (1aTa
obpamienus: 12.02.2020) (oTKpHITHIH JOCTYI)

6.5. http://www.edu.ru/Poccuiickuii mopraa OTKphITOro obpasoBanus (mara obpamienus: 12.02.2020)
(OTKpBITHIM 1OCTYI)

6.6.http:\\www.allmath.ruAllmath.ru—ascst MaTemaruka B ogHOM MecTe (naTta odpamenus: 12.02.2020)
(OTKpBITHIN 1OCTYI)

6.7. Equnoe okHO JocTyma K oOpasoBareibHBIM pecypcam http://window.edu.ru/ (mara obparmeHus:
12.02.2020).(OTKpBITBIN TOCTYII)

6.8. DIIeKTPOHHO-OUOIMOTeUHAS CHCTEeMa W31aTeJIbCTBA «KnoPyc» ObC
BOOK.RUNttps://www.book.ru/static/about (Heorpanu4eHHbIi JOCTYII)
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JIuer perucrpanuy M3MeHEeHH I

Homep TexkcT U3MEeHeHus IMpuka3, npoToKoJ 3aceaHUA
U3MEHEeHUsl Y4eHoro coBeTa yHHBEPCUTETA
Ne Jara
1 BHeceHbl U3MEHEHUS U 13 27.08.2020r.
JIOTIOJTHEHUS B CTPYKTYPHBIC
kommoreHTsl OIIOIT (paboune
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Jluteparypa:

1. OdurmanpHBIC W3TAHMS

1.1. HopmaTtuBHO-IpaBOBbIE JOKYMEHTBI

O6 o6paszoBannn B Poccuiickoii  Deneparmu (¢ u3MeHeHusMu _Ha 30 wrons 2020 rona)
Dedepanvhviil 3axon om 29 dexabps 2012 2o00a Ne273-®3 http://docs.cntd.ru/document/902389617
(mara obpamenus 25.08.2020) (HeorpaHMYEHHBIN JOCTY)

2. JIns oOy4Jarormxcst

OcHoBHas y4ueOHast TuTeparypa

2.1. bawmaxos, M. 1. Matemaruka. : yaeOHuk / bammakoB M.M. — Mocksa :KuoPyc, 2020. — 394 c.
— (CIIO). — ISBN 978-5-406-01567-4. — URL: https://book.ru/book/935689 (nara obpaieHus: :
25.08.2020). — TekcT : 37eKTPOHHBIH.

2.2. boecomonos, H.B. Anrebpa u Hayaima aHaim3a: ydeOHOe T1ocoOuMe Il  CPEIHEro
npodeccuonansHoro odpasosanusi / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiir, 2020. —
240 c. — (ITpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-09525-8. — Tekct : 351eKTpOHHBII
// OBC Opaiit [caiit]. — URL.: http://biblio-online.ru/bcode/449037 (nara obparnienus: 25.08.2020).
2.3. boeomonos, H.B. I'eomerpus : ydeOHOe TMocoOMe g cpeaHero MnpohecCuoHaIbHOTO
oOpaszoBanusi/ H. B. boromonoB. — MockBa : M3marensctBo  FOpaiit, 2020.— 108 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09528-9. — Tekct : snekrponHsbiit / 9bC
[Opaiit [caiit]. — URL: http://biblio-online.ru/bcode/449038 (nata obpamenus: 25.08..2020).

JlomotHATEIBHAS YUeOHAs JINTEpaTypa

2.4. bozomonos, H. B. Matemartuka. 3agaun ¢ pemieHusMa B 2 4. YacTth 1 : yueOHOE mocobue st
cpennero mpodeccuonanbHoro obpasoBanus / H. B. boromonoB. — 2-e wu34., HCOp. W JIOH. —
MockBa : WMzparensctBOo IOpaiit, 2020. — 439c.— (IIpodeccuonansHoe obOpazoBaHue). —
ISBN 978-5-534-09108-3. — Tekct : anektponubiit / ObC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/449007 (nara obpamienus: 25.08.2020).

2.5. Boeomonos, H. B. Matemaruka. 3amaun ¢ penieHusMa B 2 4. Yacte 2 : ygeOHOe mocobue st
cpeanero mpodeccuoHanbHoro obpazosanusi/ H. B. BoromonoB. — 2-¢ wu3a., wWchop. W JA0M. —
Mocksa : WzmarensctBo IOpaiit, 2020. — 320 c. — (IIpodeccuonanbroe oOpa3oBanme). —
ISBN 978-5-534-09135-9. — Tekct : anekrponnsiii / DBC Opaiir [caiit]. — URL: http://biblio-
online.ru/bcode/449036 (nara obparmienus: 25.08.2020).

2.6. bocomonos, H. B. Tlpaktuueckue 3aHATHS 110 MateMaTtuke B 2 4. YacTe 1 : yueOHOE mocodue mist
cpennero npodeccuoHanbHOoro oopazoanusi / H. B. boromonos. — 11-e uzn., mepepab. u mom. —
MockBa : WzparensctBOo IOpaiit, 2020. — 326 c.— (IIpodeccuonansHoe ob6pazoBaHue). —
ISBN 978-5-534-08799-4. — Tekct : snektponubiit / ObC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/449005 (nara obpamienus: 25.08.2020).

2.7. Bocomonos, H. B. TlpakTudeckue 3aHATHS 110 MaTeMaTuke B 2 4. YacTh 2 : yaeOHOE TTocooue s
cpenHero mnpodeccuoHanbHoro oopazoanus / H. B. boromonos. — 11-e u3n., mepepad. u jmom. —
MockBa : M3garensctBo IOpaiit, 2020.— 251c.— (IlpodeccuonampsHoe o00pazoBaHue). —
ISBN 978-5-534-08803-8. — Tekct : snektponubiit / IbBC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/449004 (nara obpamienus: 25.08.2020).

2.8. Tucun, B. b. Maremaruka. [Ipaktuky™m : yuyeOHOe mocobue At cpeaHero npodeccuoHaAIBHOTO
obpaszosanus / B. b. 'ucun, H. III. Kpemep. — Mocksa : M3marensctBo HOpaiir, 2020. — 202 c. —
(ITpodeccuonanpaoe odpazosanme). — ISBN 978-5-9916-8846-8. — Tekcer : anmexkrponnsiii // DbC
FOpaiir [caiit]. — URL: http://biblio-online.ru/bcode/449059 (nata oopamienus: 25.08.2020).

2.9. llopogheesa, A. B. Matemaruka. COOpHUK 3a/1a4 : Y4eOHO-IPAKTUYECKOE TTOCOOHE ISl CPETHETO
npodeccuonampHoro obpazoBanus /  A. B. JlopodeeBa. — 2-e¢ wu3m. — MockBa : M3garenbcTBO
KOpaiit, 2020. — 176 c.— (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-08796-3. —
Tekcr : snexkrponnsii // DBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/449051 (nara
obpamienus: 25.08.2020).
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2.10. Cmexnos, B. A. Marematuka u ee 3HaueHue U1 denoseuectBa / B. A. Crexios. — Mocksa :
WznatensctBo FOpaiit, 2020. — 204 c. — (Antonorust meiciu). — ISBN 978-5-534-08325-5. —
Tekcr : anexkrponnsii / DBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/453788 (nara
obpamienus: 25.08.2020).

3. ns npeniogaBaTeneit

3.1.Ilpukaz MunoOpnayku Poccum ot 29.12.2014 N 1645 "O BHeceHMHM H3MCHEHUN B IpHUKa3
MunucrepctBa oOpazoBanuss U Hayku Poccuiickoit @epepanuu ot 17 mas 2012 r. N 413 "O6
YTBEpXKICHHH (hefepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa CPeaHEro (TIOJHOTO)
obmrero oOpasoBanus" (3apeructpupoBaHo B Muntocte Poccunm  09.02.2015 N 35953)
https://normativ.kontur.ru/document?moduleld=1&documentld=246100 (mara obpaleHHs:
25.08.2020).(OTKpBITHIH TOCTYII)

3.2.Ilucemo Munobpuayku Poccun o1 17.03.2015 N 06-259 <O HampaBieHun J10paOOTaHHBIX
PEKOMEHIAIM TI0 OpraHW3aIluy TOJYYCHHs] CPEAHEro 00Iero oOpa3oBaHUsS B MpeIeiiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETr0 MPOECCHOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIIEro
o0pa3oBaHUs C y4eTOM TpeOOBaHMI (eiepaIbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB U
MOJy4aeMoi TpoPeccud WM CICHUAIBHOCTH CPEIHEro MpopeCCHOHATBLHOTO 00pa3oBaHUS>
http://fgosvo.ru/uploadfiles/methodSPO/Pismo_170315 06_259.pdf (mara oOpalleHHus:
25.08.2020).(OTKpBITHIN JOCTYII)

3.3. Janunecep, B.A. Meronuka OOy4YeHHMs HadajlaM MaTeMaTHYECKOTO aHajiu3a : YYCOHHK U
NPaKTUKYM JUIsI CPEIHEro mpodeccuoHanbHoro oopasosanus / B. A. Jlanunarep. — 2-¢ u3J., UCIp. U
norn. — Mocksa : M3gatenscrBo FOpatit, 2020. — 162 ¢. — (ITpodeccunonanbroe oOpa3oBaHHE). —
ISBN 978-5-9916-8987-8. — Tekcr : anekrponnsiii / DbC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/452340 (maTta obpamienus: 25.08.2020).

3.4. Jlanuneep, B. A. Metonuka oOydeHus MareMmartuke. IIpakTHKyM 1o pemieHuro 3aaad : yueOHoe
nmocobue s cpeaHero mnpodeccuoHanbHoro oodopasoanus / B. A. Jlanmuuarep. — 2-¢ u3d., UCHOpP. U
non. — Mocksa : M3gatensctBo FOpaiit, 2020. — 271 c. — (IIpodeccuonanbroe oOpa3oBaHue). —
ISBN 978-5-534-00695-7. — Tekct : anektponubiii / OBC HOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/452493 (nara obpamienus: 25.08.2020).

3.5./[anuncep, B. A. Meronuka OOy4YeHHsI CTEPEOMETPHH ITOCPEICTBOM pEIICHHs 3a7ad . ydeOHOe
nmocobue mIsg cpemHero npodeccuoHanbHOoro odopazoanusi / B. A. JlanmuHrep. — 2-¢ u3a., ucop. U
nor. — Mocksa : U3narensctBo FOpaiit, 2020. — 370 c. — (IIpodeccronanpHoe 00pa3oBaHue). —
ISBN 978-5-534-04873-5. — Tekcr : snekrponubiii / DbC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/454296 (nara obpamienus: 25.08.2020).

3.6. Meronuka oO0ydeHuss maremMatuke B 2 4. Yacth 1 : yueOHHMK uIsl CpeHero nmpodecCHOHaIbLHOTO
obpazosanusi / H. C. Ilogxomnosa [u np.] ; mox penakmueit H. C. ITogxomosoii, B. . CHerypoBoit. —
Mocksa : HWzmatensctBo FOpaiit, 2020. — 274 c.— (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-12949-6. — Tekct : snektponubiit / ObC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/448627 (nara obpamienus: 25.08.2020).

3.7. Meronuka o0y4yeHus: matematuke B 2 4. YacTb 2 : yueOHUK JUIsl cpeHero npogecCuoHaIbHOro
obpazopanus / H. C. Ilogxomosa [u np.] ; mox penakmueit H. C. ITogxomosoii, B. . CHerypoBoii. —
Mocksa : WznmatensctBo FOpaiit, 2020. — 299 c.— (IIpodeccuonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-12969-4. — Tekct : snektponubiii / OBC FOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/448649 (nara obpamienus: 25.08.2020).

4. CnpaBo4yHO-O6uOHOrpaduyecKue U3aaHus

4.1. bynrakoB H.A., OcunoBa M.A. OcHOBHbIC 3aKOHBI M (DOPMYNBI [0 MaTeMaTHKe W (QH3HKe:
CrpaBounuk http://window.edu.ru/resource/797/56797 (nara obGparuenus: 25.08.2020) (OTKpBITHIH
JIOCTYII)

4.2 .IIpoekt 100formul.ru: cOOpHUK bopmyn anreOpel, TeOMETPUH "
tpuronomerpuuhttp://100formul.ruhttp://window.edu.ru/resource/189/80189  (mata  oOparieHwus:
25.08.2020).(OTKpBITHIN JOCTYII)

4.3. CripaBo4HUMK 110 MaTematuke (nara oopamienus: 25.08.2020).(0TKpbITHIN JOCTY)
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4.4. https://www.calc.ru/  CnpaBounsiii ~ mopran  Kajekyastop  (mara  oOpaiieHus:
25.08.2020).(0TKpBITHII TOCTYII)

5. Ilepuonueckre U3JaHust

5.1. Maremaruueckoe obpa3oBanus.- Pexxum nocrtyma https://matob.ru/archive.html (zata obpamenus:
25.08.2020). (OTKPHBITHII TOCTYI)

5.2. «KBanr» http://kvant.ras.ru (mara obpamienuns: 25.08.2020). (OTKpBITBIHA JOCTYII)

5.3. «Hayka u Texumka» https://online-zhurnaly.su/nauka-i-tehnika (mara oOpamenus: 25.08.2020)
(OTKPBITBIN TOCTYIT)

6. Uudopmanmonneie pecypcebl cetu «MHTEpHET»

6.1. MunucrepcTBo 00pa3oBanus U Hayku PO OI'AY «DUPO» http://www.firo.ru/ (zara odpamieHus:
25.08.2020).(0TKpHBITHIN JOCTYII)

6.2. Enunas koyutekuust nudpoBbix oOpasoBaTeibHbIX pecypcoB http://school-collection.edu.ru/ (nara
obpamienns: 25.08.2020).(OTKpBITHIH JOCTYII)

6.3. http://www.fcior.edu.ru(Mudopmanrontsie, TPEHUPOBOYHBIC U KOHTPOJbHBIC MaTepHaibl) (1aTa
oOpamenus: 25.08.2020) (OTKpBITHIM JOCTYIT)

6.4. http://www.edu.ru/ Poccuiickoe oOpa3zoBaHue — QenepaibHbIi MopTain (aarta OOpalIeHUs:
25.08.2020) (OTKpBITHIN AOCTYII)

6.5. EmuHoe OKHO mocTyma K oOpasoBareibHbIM pecypcam http://window.edu.ru/ (mata oOpareHus:
25.08.2020).(0OTKpBITHIH AOCTYII)

6.6.  DnexkTpoHHO-OMONMoTeynas  cucrema  u3garensctBa  «KHoPyc»  OBC ~ BOOK.RU
https://www.book.ru/static/about (HeorpaHuueHHBIH TOCTYII)

6.7. http:\\www.allmath.ruAllmath.ru—scss marematka B OmHOM MecTe (mara oOOpalleHUs:
25.08.2020) (OTKpBITHIN AOCTYII)

6.8. DiekTpoHHBIE pecypchl Mo Matemaruke https:/Ibz.ru/metodist/iumk/mathematics/er.php (mara
oOpamenus: 25.08.2020) (OTKpBITHINM JOCTYIT)
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