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1. Ilesn ocBOeHUSI TUCHMILIUHBI (MOIYJIs1)

IlensiMu OCBOEHUS AUCLUILIMHBI (MOAYJIs) «MaremaTukay sIBISIOTCA:

- O3HaKoMJIeHHE OakajaBpa C OCHOBAMH MaTE€MaTHYECKOIO ammapara, He0OXOIUMOro
JUIA U3Y4YEHMs MOCIEAYIOIIMUX IUCLMILIIMH, BO3MOXHOCTBIO HCIOJb30BAHUSA MaTeMaTHUECKUX
METOJI0OB U OCHOB MAaT€MaTUYECKOT0 MOJEIMPOBAHUS, TEOPETUUECKasl U IpPaKTHUecKas IOJro-
TOBKA 10 MaTEMaTUKE.

3a1auy JUCLUIUINHBIL:

- OBJIAJICHHE TEOPETUYECKMMU OCHOBAMM U MPAKTUYECKMMHU METOJAMHU PELICHUS IpUMe-
POB U 3aj7a4 JJIs TMOCJIEAYIOUIET0 MPUMEHEHHsI MaTEMaTHYECKUX METO/I0B B TEXHHUUYECKUX IMPH-
JIOXKEHHUSX.

- YMEHHUE U3y4aTh U aHAJU3UPOBATh HEOOXOAUMYIO HH(OPMAIIHIO, TEXHUYECKUE TaHHbIE,
HOKa3aTeau U pPe3ysbTaThl padOThl IO COBEPIIEHCTBOBAHUIO TEXHOJIOIMUYECKHX IPOLIECCOB IKC-
IUTyaTaluH.

[TpodeccnonanbHOM 1eATENTPHOCTH BBITYCKHUKOB, OCBOMBIIUX MpOrpamMmy OakanaBpua-
Ta 1o HanpasieHnuto moaroroBku 05.03.06 «Okomorust 1 NpUPOAONOIH30BAHNEY», COOTBETCTBYET
cieAyoumi npodeccuoHanbHblil cTanaapT «CHnenuaniucT-TEXHOJIO0r B 001acTH NPUPOLOOXPaH-
HBIX (9KOJIOTMYECKUX) OMOTEXHOJIOTUI» (YTBEpKAEH MpUKa3oM MMHHCTEpPCTBA TPyAa U COLU-
anbHOM 3amuThl PD o1 21.12.2015 Nel1046H).

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

Jucuummba «MaTemaTtuka» sBiseTcs 0a30BOM IUCHUIUIMHOW Onoka «JMCHUIUIMHBDY
b.1.5.04 ¢enepanbHOro rocyJapcTBEHHOTO 00pa30BaTENbHOIO CTaHapTa BBICIIErO Mpogeccro-
HaJlbHOTO 00pa3oBanus 1o HanpasiaeHuo 05.03.06 Dxoorus u NpupoIONOIb30BaHUE.

DOneMEeHTbl HEKOTOPbIX pPa3/lesioB MaTeMaTHKHU, M3ydaeMbIX B By3e (JIMHEHHast anreopa,
T depeHaIbHOe U UHTErpajibHOE UCUUCIIEHUS (QYHKIUU OJHON MepeMEeHHOW, aHaTuTHYe-
CKasl TEOMETpPHS), 3aJI0KEHbI B IIKOJBHOM Kypce MaTeMaTHKH, 3HAaHUE 3TUX NPEeIMETOB 00s3a-
TEJIbHBI KaK Ul yrJIyOJeHHOTO M3YYEHHUS YKa3aHHBIX pa3J/ieloB MaTeMaTUKH B By3e, TaK M JUIs
OCBOEHHUSI HOBBIX pa3/ieloB BbICIIEH MaTeMaTHKH (IuddepeHnpanbHoe UcUUCIeHne (QyHKIUN
HECKOJIbKUX NEPEMEHHBIX, OCHOBBI TEOPUH BEPOSTHOCTEH U MaTeMaTHYECKOM CTAaTUCTHKH).

JucnunimHa sBisieTcs 001UM TEOPETUYECKUM U METOA0JI0OTMYECKUM OCHOBAaHUEM ISl TAKUX
JUCLHUIUIMH, KaK «OCHOBBI reo(pu3nkn», «CUCTEMHBIN aHAJIN3 U OCHOBBI MOJICIIMPOBAHUS SKOCH-
crem», Bxozasammx B OOII 6akanaspa.

3. [lnanupyemble pe3yabTaThbl 00y4eHH M0 JUCHMILINHE (MOIYJII0),
COOTHECEHHbIE € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeIbLHOM
MPOrpaMmbl

B pe3synbraTte u3y4eHus AUCHHUIUIMHBI 00yJaromuiics TODKEH YCBOUTH TPYJIOBEIE (yHK-
MU B COOTBETCTBUHM ¢ MpodeccuoHanbHbiM crannaptrom «CIeMaIUCT-TEXHOJIOT B 001a-
CTH TIPUPOJOOXPAHHBIX (IKOJIOTHUECKUX) OMOTEXHOJOTHUN» (YTBEPHKIEH MPUKA30M
MunucrepcTBa Tpyia u couuanbHoi 3aumTsel PO Nel1046H ot 21.12.2015).

TpynoBbie pyHKIUY:

1. OneHka prcKa U OCYIIECTBIEHHE Mep MPOQMIAKTHKH BOSHUKHOBEHHS 0YaroB BPEIHBIX
OpraHNU3MOB Ha MOJHAI30PHBIX TEPPHUTOPHAX C NPHUMEHEHHEM HMPUPOJOOXPAHHBIX OHOTEXHOIO-
ruit (kog — A/02.6).

TpynoBbie 1elCTBUA:



- pa3paboTKa peecTpa aHTPOMOI'CHHBIX U MPUPOAHBIX (PaKTOPOB IKOJIOTMYECKON OMAacHO-
CTH, NIPOSIBJIAIOIINXCS HA TOJAHAA30PHBIX TEPPUTOPHSIX;

- palilOHUPOBAHUE OLICHUBAEMOM TEPPUTOPHUU HA JTOIIYyCTUMOU aHTPOIIOT€HHOM Harpy3ke Ha
KOMIIOHEHTBI OKPYKaIOIIEN Cpelbl;

- IpOBeIeHUE Ta0OPATOPHBIX UCCIIETOBAHHUNA U 3KCIIEPTU3 OMOIOTUYECKOTO MaTepUaa;

- ONpeJeNIEHue CTPYKTYPbl aHTPOIIOTEHHON HArpy3KH Ha KOMIIOHEHTBI OKpYXKarolleH cpe-
AbL;

- OIPEJEIICHNE 30H MOBBIIIEHHON 3KOJIOTM4YECKON ONTaCHOCTH;

- IpUMEHEeHHE OMOTEXHOIIOTUYECKUX MMPHEMOB MPOTHUB TMOSBJICHUS 0YaroB BPEIHBIX Opra-
HU3MOB.

2. CocraBieHHE IPOTHO3HBIX OLIEHOK BIMSHUS X03HCTBEHHOM IEATEIBHOCTH UEI0BEKa Ha
COCTOSIHUE OKPY)KAIOLIEH cpelbpl ¢ MPUMEHEHUEM NPUPOJOOXPAHHBIX OMOTEXHOIOIHH (KO —
A/04.6).

TpynoBeie neicTBus:

- OLICHKA CTETEHH yiep0a 1 Jierpagaliy NpupoaHON Cpebl;

- BBISIBJIGHUE 3arpsi3HEHHBIX 3€MeJlb B LENIAX UX OMOKOHCEpBallMU U peadMIMTalluU C HC-
[10JIb30BAHNEM OMOTEXHOJIOIMUECKUX METOJIOB;

- OLICHKA 3KOJIOTHYECKON 0e30I1aCHOCTH MaTepHalioB, BEIIECTB, TEXHOJIOIMH, 000pya0Ba-
HUS, IPOMBILIUIEHHBIX IPOU3BOCTB U IPOMBIIIJIEHHBIX 00BEKTOB;

- pa3paboTka Mojenel pa3BUTUS SKOJIOTMYECKOH OOCTAHOBKM IPU Pa3IMYHOW aHTPOIO-
TE€HHOW Harpyske.

OcBoeHMe AMCUMILIMHBI (MOAYJISI) HAaNpaBiIeHO Ha (OPMUPOBAHUE CIIEAYIOIIUX KOMIIE-
TEHIIUN:
VYK-1 CnocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUN aHAJIW3 U CHUHTE3 MH(OpMaluu, Mpume-
HATb CUCTEMHBIN IMOAXO0/ Ul PEIIECHUS TOCTABJICHHBIX 3a7ad.
OIIK-1 Cnocoben mpumeHsTh 0a30Bble 3HaHUS (DyHIAMEHTAIBHBIX Pa3/ie]IOB HayK O 3emile,
€CTECTBEHHO-HAYYHOI'0 U MaTeMaTUYECKOI0 IIUKJIOB IPU PELICHUH 3a/1a4 B 00JIACTH SKOJIOTHH U
MPUPOIONOIB30BaHUS
[1K-9 Bnageer merosaMu 3KOJOTMYECKMX HMCCIEIOBAHUM, MeToJaMM OOpabOTKH, aHalM3a U
CUHTE3a MO0JIEBOH U 1a00paTOPHOM FKOIOTHUECKON HHPOpMauU
[TK-10 Crioco6eH Kk yyacTHIO B NMPOBEJIECHUN SKCIIEPUMEHTAIBHBIX MCCIEeI0OBaHUN B IIpodeccuo-
HaJIbHOM JEATEIbHOCTH, TOTOBHOCTBIO TUIAHUPOBATH HUCCIIEI0OBAaHUs, aHAJIM3UPOBaTh, 0000IIaTh
U OCYILECTBIIATh CTaTUCTUYECKYI0 00pabOTKy MX pe3yJibTaToB; MPEICTABIATh PE3yNbTaThl HC-
CJIEIOBaHU B BUJI€ OTYETOB, MyOIMKAIUI U MTpe3eHTaUil

Kon n Konx n Hanme- Kputepuu onieHrBaHus pe3yabTaTOB 00YUEeHHUSI
HAauMEHOBAa- | HOBAaHWE MUHIU-
HUE€ YHUBEP- | KaTopa JOCTH- | HHU3KHH (I0TOpo- ITOPOrOBBIN 0a30BbII MIPOJIBUHYTHIN
CaJbHOU JKEHUsl YHUBEP- TOBBIN, KOMIIE-
KOMIIETEHIINM | CAJIbHBIX KOM- | TEHIUS HE Cop-
NEeTEHIMN MHUpPOBaHA)

YK-1. -1y - He moxer ananu- | CnabGo ananusupy- | Xopomo aHanu- | OTIHYHO aHa-
Crocoben | AHanuszupyer 3UpOBATh 33/1a4y, | €T 3a/1ady, BblJe- 3UpYyeT 3a7auy, JTU3HUPYET 3a7a-
OCYLIECTB- | 3a/Ja4y, BblJe- BbIJIEIIAA ee 0a30- | Jisis ee 0a30BbIe BbIJIEIIAA ee 0a30- | 4y, BBLAEIS ee

JSTh TIOUCK, | Jisisi ee 0a30BbIe | BbIE COCTABISIO- | COCTaBIISIOLINE, BbIE COCTaBIIAIO- | OA30BbIE CO-
KPUTUYECKHUM | COCTABJIAIOIIUE, | LK€, HE OCY- cy1abo OCyIecTB- | IIHME, XOPOILIO CTaBIAIOILHNE,
aHaJIN3 " OCYILIECTBIISIET | LIECTBIIAET JIE- JISI€T IEKOMIIO3U- | OCYHIECTBIIET OTJIIMYHO OCY-
CUHTE3 H- | JCKOMIIO3MIMIO | KOMIIO3MIIMIO 3a- | LIMIO 3324 JIEKOMITO3ULIUIO LIECTBIISIET Je-
dopmanuu, | 3amadu Ja4n 3a1a4u KOMIIO3HULINIO
IPUMEHSITh 3a/1a4u




cucremubiii | U1-2yk.1 — He moxer Haxo- | He nocraTouno JlocTtarouno Ycnemso
noaxoxd anst | Haxoaut u Kpu- | AUTH ¥ KPUTHYE- | YETKO HAXOJUT U OBICTPO HAXOAUT | HAXOJUT U KPH-
pEIICHUS TI0- | THYECKH aHAJIU- | CKH aHAJIU3UPO- KPUTUYECKH aHa- 1 KPUTHYECKH THUYECKHU aHaJIU-
CTaBICHHBIX | 3UpyeT UH(OpP- | BaTh HHPOpMa- Au3UpyeT UHPOpP- | aHAIM3HUPYET UH- | 3UpyeT uH(pOP-
3a7ad. Mallu, HeoO- LIMI0, HEOOXO0AH- | MalHI0, HE00XO- dbopmariuio, He- MaIuro, HeoO-
XOJIUMYIO ISt MYIO ISl perie- TUMYIO JUTSI perie- | OOXOIUMYIO JUISl | XOAUMYIO JJIst
penieHus 1mo- HMUS ITOCTaBJICH- HUS TIOCTABJICHHOHN | PEIIeHUs IMOCTaB- | PEIICHUS T10-
CTaBIICHHOH 3a- | HOM 3aJa4H. 3aJ1a4M. JICHHO 3aJa4M. CTaBIICHHOM
JIauH. 3aJa4H.
NN-3yk-1 — Pac- | He moxer pac- Cnabo paccmarpu- | JloctatouHno VYcenemHo pac-
CMaTpUBaeT CMOTPETh BO3- BaeT BO3MOKHEIE OBICTPO paccMaT- | CMaTpUBaET
BO3MOJKHBIE Ba- | MOXKHbIEC BapUaH- | BapUAHTHI pellie- pUBAET BO3MOX- | BO3MOXHBIE
pHAHTHI pele- THI peIIECHUS 3a- HUS 337294, YTOOBI | HbIC BApUAHTHI BapUaHTHI pe-
HUS 3a]]a4H, Jlad¥ ¥ OICHUTD OLICHUTH UX JO- pelieHus 3aa4uu, | IMICHUS 3a7a4H,
OLIEHHBAs UX HX JTOCTOMHCTBA U | CTOMHCTBA U HEJO- | YETKO OLICHHBAs OLIEHUBAs NX
JIOCTOMHCTBA U | HEJOCTATKH. CTaTKM. HX JIOCTOMHCTBA U | JIOCTOMHCTBA U
HEIOCTATKH. HEIOCTATKU. HEIOCTATKHU.
NA-4yxa — He moxer rpa- He nocrarouno Hocratouno rpa- | O4eHb rpamoT-
I'pamoTHO, T0- | MOTHO, JJOTUYHO, | FPAMOTHO, JIOTHY- | MOTHO, JJOTUYHO, | HO, JIOTUYHO,
TUYHO, apry- apryMEHTHPOBAa- | HO, apTYMEHTUPO- | apryMEHTHUPOBA- | apTyMEHTHPO-
MEHTHPOBaHO HO chOpMHPO- BaHO OpMUPYET HO popmupyeT BaHO opMUpY-
dbopmupyer BaTh COOCTBEH- cOoOCTBEHHBIC COOCTBEHHBIE €T COOCTBEH-
COOCTBEHHBIE HBIC CY)KJICHUS U | CYXKJICHUS U OLICH- | CY)XKJICHUA U HBIE CYXKICHUS
CYXXJICHUS U ouenku. He ot- ku. Crabo oTiu4va- | OmEeHKU. XOpOIIo | ¥ OICHKH.
otleHkH. OTiu- | AuyaeT GakTel OT | eT PakThl OT MHE- | oTyinyaeT GakTel | BeicTpo oTin-
yaeT (pakThl OT | MHEHUH, UHTEp- HUW, UHTEpPIPETa- | OT MHEHMM, HH- yaeT (paKThl OT
MHEHMU, UH- IpeTalui, ole- LM, OLIEHOK U T.[. | TEpPIpPETALUH, MHEHHUU, UH-
TeprpeTaui, HOK U T.J. B pac- | B pacCyXJICHHUIX OLICHOK M T.J. B TepIpeTarui,
OLICHOK U T.I. B | CYXKACHUAX APY- | APYIMX YYacTHH- pacCyXJIeHHSIX OIICHOK M T.J. B
PacCyXJIEHUSIX | TUX YYaCTHHKOB KOB JICATEIIbHOCTH | APYTHX YYaCTHHU- | PACCYKICHUSIX
JIPYrUX y4acT- JIeSITeIIbHOCTH KOB JIeSITEIbHO- JIpYruX y4acT-
HUKOB JIeITCIIb- cTH HHKOB Jes-
HOCTH TEIIbHOCTH
N-5yk1 — He moxert ormpe- Cnabo ompenenser | Xopoiio onpene- | YCHenHo
Omnpenenser u JICIINTH U OlIc- M OIICHUBAET MO- JSI€T U OLICHUBAET | ONpPEIEISIET U
OI[EHUBACT IO- | HUTH MOCJIE- CJIEJICTBHS BO3- MOCJIEACTBUA OIIEHUBAECT I10-
CIACICTBUS BO3- | CTBUS BO3MOX- MOXHBIX PEIICHU | BO3MOXHBIX pe- CIICICTBUS
MOXXHBIX peIlle- | HbIX PEIICHUI 3aJ]auH. IICHUH 3aa4H. BO3MOJKHBIX
HUH 3a1a4H. 3aJ1a4uH. pelIeHnit 3a1a-
YH.
OIIK-1. Cno- | U-1omxk-1 — He moxert uc- Cnabo ucnomnb3y- | XOpoIo UCIOb- VYcnemno uc-
coben mpu- | Mcnonmb3yer I0JI30BaTh eT 3yer MOJTh3YeT
MEHSTh 0a30- | 0a30BbIc 3HAHUA | 0Oa30BbIe 3HAHMS | 0a30Bblc 3HAHHUA | 0a30BBIC  3HaAHUA | Oa30BbIE 3HA-
Bble 3HaHUA | pyHAaMeHTaldb- | GyHIAMEHTalb- byHIaMeHTallb- (¢byHIaMeHTaNbHbIX | HUSI  (QyHAa-
dbyHIaMeH- HBIX  pa3JIeJioB | HBIX pa3ziesoB | HbIX pa3zieyioB | pa3feNioB HAyK O | MEHTaJbHBIX
TAJIbHBIX Hayk o 3emsie, | HAyK O 3emiie, | HAyK O 3emJe, | 3emiie, €CTECTBEH- | pa3/leIoB HayK
paznenoB €CTECTBCHHO- €CTECTBCHHO- €CTECTBCHHO- HO-Hay4yHOTO U Ma- | 0 3emiie, ecTe-
HayK O 3eM- | HAyYHOTO W Ma- | HAyYHOTO M Ma- | HAyYHOT0 W Ma- | TEMaTHYECKOTO CTBEHHO-
IIe, €CTe- | TEeMAaTHYECKOI0 | TEMAaTHYSCKOIO TEMATHYCCKOTO LUKJIOB MPHU pelle- | HAYYHOTO u
CTBEHHO- LIMKJIOB IpH | IMUKJIOB TIPH pe- | IUKIOB MPU pe- | HUM 3a7ad B o0ya- | MaTeMaTuye-
HAay4HOrO0 WU | pEIIEHWH 3ajad | MIEHWH 3aJad B | IEHWHU 3a7a4 B | CTU HKOJOTUU U | CKOTO IMKJIOB
MareMaruye- | B OOJAaCTH DKO- | 00JacCTH  DKOJO- | 00JIACTH  DKOJIO- | IPUPOJIONOIB30Ba- | MPU  PEIICHUH




CKOTO  IUK- | JOTUM U MPHUPO- | THU W TPHUPONO- | THM U TPUPONO- | HUA 3ama4 B 00ma-
JIOB TIpU pe- | IOTOJIB30BAaHUS | TIOJB30BaHUS MOJIb30BAHUS CTH 9KOJIOTHUH
HICHUH 3a]a4 U [pUPOJO-
B oOnactu MOJIb30BaHUS
SKOJIOTHH |
MIPUPOJIO-
10JIb30BAHUS

I[TIKO-9 N-1nx-s — He Bmageer ™me- | Cnabo  Bmameer | Xopomo Buageer | OTIU4HO Bia-
Bnageer wme- | Brnageer Mero- | TOgamMu 3KOJOTH- | METOAAMH JKOJIO- | METOJIaMU  JKOJIO- | IGET  MeToja-
TOJAAMH OJKO- | IJaMH JKOJIOTH- | YECKMX HCCIEN0- | THUYECKUX HCCIe- | THYECKUX HCCIIEN0- | MU YKOJOTHYe-
JIOTUYECKUX | UeCKUX HCClie- | BaHUM, METOJaMH | JIOBaHWUW, METO- | BaHUI, METOJaMH | CKMX HCCIIE0-
HCCIIeI0Ba- JOBaHMIA, METO- | 00pabOTKM, aHa- | JTaMu 00paboTKH, | 00OpadOTKH, aHAIIU- | BAHUH, METO-
HUN, MeTo- | JaMu 00paboT- | In3a W CHHTE3a | aHaJu3a M CHUHTE- | 32 U CHHTE3a IoJie- | JaMH o0pa-
namu  oOpa- | KM, aHaiM3a W | MOJeBOM M Jabo- | 3a MOJNeBOM W Ja- | BOM u jabopaTop- | OOTKM, aHAIU-
OOTKM, aHa- | CHHTE€3a TIIOJie- | pATOPHOM JKOJIO- | OOpAaTOPHOM 3KO- | HOM ~ SKOJOrHue- | 32 M CHHTE3a
Iu3a W CHUH- | BOM M jabopa- | THUecKou WH- | JJOTUYECKOW WH- | CKOM mH(pOpMAIMK | MOJIEBOM M Ja-
Te3a TMOJEBOU | TOpHOM  9KOJO- | hopMaluu dbopmaruu OopaTtopHoOi
" nabopa- | THYeCKOH  WH- 9KOJIOTHYe-
TOPHOM 9KO- | (hopmaruu CKoW  HWH{}Op-
JIOTUYECKOU MaIH
nHpopmauu

ITIKP-10 N-1nx-10 — He yuactByer B | Cnabo yuactByeT | Xopoio yyacTByeT | OTIMYHO
Crocoben k| YdacTtByeT B | POBEICHUU 3KC- | B MIPOBEJICHUH | B MPOBEIICHUU JKC- | yUacTBYeT B
y4acTHIO B | IPOBEJICHUU MEePUMEHTATBHBIX | DKCIIEPUMEHTalb- | IEPUMEHTAIbHBIX | MPOBEICHUU
MPOBEJICHUHN | SKCIICPUMECH- WCCIICIOBAaHUM B | HBIX HCCJIEJIOBA- | UCCIICIOBAHUA B | OKCIICPUMEH-
SKCIIEPUMEH- | TalbHBIX HCCle- | mpodeccroHanb- | HUM B mpodeccH- | mpodeccuoHalb- TaTbHBIX  HC-
TAJIBHBIX UC- | JIOBAHUM B MPO- | HOM  AEATEIbHO- | OHAIBHOW  Jiesl- | HOM JI€ATEIIbHOCTH, | CICIOBAHUI B
cieoBaHui | (DeCCHOHANBHON | CTU, TOTOBHOCTBIO | TEIBHOCTH,  TI'O- | TOTOBHOCTBIO TIIa- | Mpodeccuo-
B TpodeccH- | IeATSIBHOCTH, | TUIAHUPOBATh WC- | TOBHOCTBHIO IIIa- | HUPOBATh  WCCIIe- | HAIBHOU Jies-
OHAIILHOM TOTOBHOCTBIO CIIeIOBaHMsI, aHa- | HUPOBaTh MCCIe- | JIOBaHUs, aHAIM3H- | TeIbHOCTH,
JeSITeILHO- TUTAHUPOBATH JU3APOBATH, JIOBAHWSI, aHaIW- | pOBaTh, 0000IIATh | TOTOBHOCTHIO
CTH, TOTOB- | UCCIIEIOBaHMs, | 0000IIaTh U | 3UpoBaTh, 0000- | U1  OCYIIECTBIATH | MJIAHUPOBATH
HOCTBIO IIa- | aHAJIM3UPOBATh, | OCYIIECTBIISTH marb W OCY- | CTATHCTHYECKYIO UCCJIC/TIOBAHWS,
HUPOBATH 000011aTh U | CTATUCTUYECKYIO | IIECTBIATh  CTa- | 00pabOTKy HX pe- | aHAIU3UPO-
HccrenoBa- OCYIIECTBIISATh 00paboTKy WX | TACTUYECKYIO 00- | 3y/lIbTaTOB;, TMpEJ- | BaTh, 0000-
HUS, aHaJu- | CTaTUCTHYE- pE3yIbTaTOB; paboTKy UuX pe- | CTaBIATh pe3yib- | MaTh U OCY-
3UpPOBATh, CKyI0 00paboT- | MPeJCTaBIATH 3yJIBTaTOB; TIPEJI- | TaThl ~ WCCIIEJIOBA- | MECTBIIATH
0000mmaTh W | Ky UX pe3yibTa- | pe3ylbTaThl  HC- | CTaBISATh pe3ylib- | HUM B BHUJE OTYe- | CTATUCTUYE-
OCYIIIECTB- TOB; TPEJCTaB- | CIEAOBAHUI B | TaThl HCCJIENOBA- | TOB, MyOJUKAIIMI U | CKYIO obpa-
JSATh  CTaTH- | IATh pe3ylibTa- | BUIE OTYETOB, | HUW B BUJE OTYE- | MPE3EHTAIIHA 00TKy HuX pe-
CTHYCCKYIO TBl HCCJICNOBA- | MyOJIMKAIMA W | TOB, MYOJIMKAIIHA 3yJIbTATOB;
00paboTKy HUW B BHUJIE OT- | MPE3CHTAIUI U TIpe3eHTalni MPEJICTABIISTh
WX pe3yibTa- | 4eTOB, IyOJH- Pe3YIIbTATHI
TOB;  Tpel- | Kauih U Tpe- UCCIICIOBAaHHA
CTaBJIATH pe- | 3CHTAUN B BHJC OTdYe-

3yJbTaThl HC-
clIeIOBaHUM
B BHUJC OTYe-
TOB, TyOnH-
Kauuy 1 mpe-
3CeHTaIul

TOB, MyOJHUKa-
U U Tpe3eH-
Taluun




B pe3ynbrare 0CBOGHUS IUCHMIIIMHBI (MOIYJIs) 00yUYaIOIIMNACS TOJIKEH:

3HATh:

-OCHOBHBIE IIOHATHUS U METOJIbl MAaTeMaTHYECKOr0 aHaJIN3a, JIMHEHHOHN anreOphl U aHaAIU-
TUYECKOW T€OMETpPUH, JAUCKPETHOM MaTeMaTHKH, Teopuu Iu(epeHIaTbHbIX YpaBHEHUH, TeO-
pHUM BEPOSITHOCTU M TEOPUU MATEMATUYECKOW CTaTUCTHKH, CTATUCTUYECKUX METOJ0B 00paboTKH
HKCIEPUMEHTAIBHBIX JaHHBIX, 3JIEMEHTOB TEOPHU (YHKINH KOMIUIEKCHON TIEPEeMEHHOI;

-OCHOBBI NMPUOIMKEHHBIX BBIYUCICHUM, HHTETPAIbHOIO U U (HepeHInaTIbHOI0 UCUHC-
JIEHUsl, TAPMOHMYECKOr0 aHaJIn3a, TEOPUU BEPOSATHOCTEN U MATEMATUYECKOU CTaTUCTUKU, OCHOB
IIPOrPaMMUPOBAHNS;

- METOJIMKH aHaJM3a U CHHTE3a MPOU3BOJICTBEHHOM, ITOJIEBOI U 1a00paTOPHOI HKOJIOTH-
4eCcKOol MH(POpMAaLMU, METOIaMU COCTAaBJIEHUS HKOJOTUYECKUX M TEXHOI'€HHBIX KapT, cOopa, 00-
paboTKM, cucTeMaTu3aluy, aHaiau3a uHpopMmauuu, GopmupoBaHus 0a3 NAaHHBIX 3arps3HEHHS
OKpYXKarolllel Cpellbl CPEACTBAMHA MAaTEMaTUYECKOIO anmapara.

YMETB:

-aHaJIM3UPOBATh MAaTEMaTUYECKUE 3aBUCUMOCTH, BBIUUCIIATH SMINPUYECKHUE OLICHKU I1a-
PaMeTpOB paCIIPEEIICHUS CIIy4alHbIX BEJINYUH, [IPOU3BOIHBIC, UHTETPAJIBL.

-OpraHu30BbIBaTh M BECTH HAy4YHO-HCCJIEAOBATEIBCKYIO U IPAKTUYECKYIO IEATEIb-
HOCTb.

-MCIIOJIb30BaTh MAaTEMAaTUUYECKUH ammapar Uit oOpabOTKM M aHajau3a  SKCIEpHUMEH-
TaJIbHBIX JAHHBIX.

BIIAJIETh:

-METOJJaMHU [TOCTPOCHHSI MaTEMaTUYECKUX MOJIEIeH TUIIOBBIX MPO(ECCHOHANIBHBIX 33/1a4;

-HaBbIKaMM 00pabOTKU HKCIEPUMEHTANBHBIX JAHHBIX U O(OPMIICHHS Pe3yJIbTaTOB U3Me-
peHui;

- BJAJETh MAaTEeMAaTHYECKUM allapaToM 3KOJIOTHYECKUX HayK, 00paboTKH MH(pOpMaUu
Y QHAJIM3a JAHHBIX 110 KOJIOTMH U IIPUPOIOII0JIB30BAHUIO;

- BJIaJIeTh 0a30BBIMH 3HAHUSAMU B 00J1aCTH (DyHJAMEHTAIBHBIX Pa3/elIOB MAaTEMATUKH.

3.1 MaTpuia cooTHeCeHHsI TeM/pPa31e/ioOB Y4eOHOH TUCHMILIUHBI (MO1YJIfA) U
(popMupyeMBIX B HUX YHUBEPCAJIBHBIX, 0011enPO(ecCHOHATBHBIX U NIPO-
(deccoHaNIBHBIX KOMITIETEHIUI

Tewmsl, pazziensl AUCIUTIIMHBI Komnerenuuu Obmee

YK-1 | OIIK-1 | IIK-9 |IIK-10 | x-BO
KOMIIETCHIIUH

Paznen 1. AnanuTHyeckasi reoMeTpus ¥ JMHEWHas anredpa

Tema 1. Matpuusl. Onpenenuresns + + + + 4

Tema 2. OGpartHasi MaTpuLa + + + + 4

Tewma 3. Pemrenne cucreM TMHEHHBIX ypaBHE- + + + + 4

HUI

Tema 4. Di1eMEeHTBI aHATUTHYECKON T€OMETPUHN + + + + 4

Ha TIOCKOCTH

Paznen 2. luddepennmanbHoe ucuncacHue

Tema 1. UncnoBas mociae10BaTENbHOCTh + + + + 4

Tema 2. Ilpenen u HENPEPHIBHOCTH (PYHKIIUU + + + + 4

OJIHOM MEepPEMEHHOU

Tema 3. 3ameuarenbHble npeensl. Touku pas- + + + + 4




pHBIBa.

Tewma 4. [IpousBoanas u auddepeHIraTb 01- + + + + 4
HOW MepEeMEHHON
Tema 5. UccnenoBanue GyHKIMH OAHOM TIepe- + + + + 4

MEHHOU

Paznen 3. HTerpanbHoe ncuncinenue GyHKIUN OHOHN epeMeHHON

Tema 1.HeonpeneneHHublii UHTErpall. + + + + 4
Tema 2. OnpeeneHHbIN HHTErpal. + + + + 4
Paznen 4. Teopust BeposiTHOCTEM 1 MaTeMaTH4ecKasi CTATUCTUKA.

Tema 1. OcHOBHBIE TOHATHS TEOPUH BEPOSITHO- + + + + 4
cTen

Tema 2. @opmyiia MoJHON BEpOATHOCTH. Teo- + + + + 4

pema baileca. CxeMa NOBTOPHBIX UCIIBITAHUH.
Tewma 3.CiyyaiiHble BEJIMUYUHBI U UX YUCIIOBBIE
XapaKTEPUCTHUKHU.

Tewma 4.BaxHneillne pacrpeaesieHust ciy4dai-
HBIX 2BEJTUYHH.

Tema 5.CtaTcTHKA M CTATUCTUYECKHUE METO/BI
00pabOTKH HKCTIEPIMEHTAILHBIX JIAHHBIX.

4. CTpyKTYypa U coAepKaHue TUCUUILIMHBI
OO01mast Tpy10eMKOCTh TUCIUTUINHBI COCTaBisieT 3 3a4eTHhIX equauibl 108 akan. daca.

4.1 O0beM IMCUMILIMHBI M BUABI Y4e0HOM padoThI

KommuecTBo, akaj. 9acoB

1o ouHOM (hopme 0Oyde- | 10 3a04HOM Popme o0yue-
Bune! 3ansaTHi HUS HUS
1 cemectp 1 kypc

OO61mas TpyA0eMKOCTh AUCHIUTIITHHBI 108 108

KonrtakTHas paboTta 00ydaronmxcs ¢ npe- 24 10

roJIaBaTeseM, T.4.

AynnUTOpHBIE 3aHATHS, U3 HUX 24 10
JIEKITUH 8 4
IIPAKTUYECKHUE 3aHATHS 16 6

CamocTosiTenpHas paboTa, B T.4. 57 98

KOHTpOJbHas paboTa - 17
paboTa ¢ KOHCIIEKTOM JIEKI[HH, CUCTE- 10 20

MaTuyeckas mpopaboTka y4yeOHOM u cmpa-

BOYHOM JINTEPATYPHI;

BBIIIOJIHEHUE WHIAWBUAYAILHBIX pac- 12 17

YETHBIX paboT
MOATOTOBKA K cAadye Moayis (BBIIOJ- 8 17

HEHHE TPEHUPOBOYHBIX TECTOB), cAade 3a-

qera

Kontponb 27 27

Bug uToroBoro KOHTpOIIs 9K3aMeH 9K3aMeH

4.2. Jleknun
No \ Paznen quctunianHbl (MOAYJIS), TEMBI JICKITHMA \ O0bem B akaj. yacax \ dopmupyembie




KOMIICTCHIIN U

OuHas 3a04Has
dhopma dbopma
o0y4yeHus | oO0y4eHus
1 | AHanuTHueckas reoMeTpus U JIUHEWHas anredpa.
1.1. Matpuusl. OnpenenuTens
1.2. Ob6partHas marpuia 2 - YK-1, OIIK-1,
1.3. Pemienne cucteM JIMHEHHBIX ypaBHEHUI [1K-9,I1K-10
1.4. DnemMeHTHl aHATUTUYECKON T€OMETPUU Ha
IIJI0OCKOCTH
2 | JInddepennuanbHoe HCUNCICHUE. YK-1, OIIK-1,
2.1. Ynucnosast mocieIoBaTeIbHOCTh I1K-9,I1K-10
2.2. [Ipenen u HENMPEPHIBHOCTD (DYHKITMHU OJTHOM
TIepEMEHHOM. 2 2
2.3.3ameuarenbHble peaesbl. Touku pa3peiBa.
2.4 TlpousBoaHas u qudGepeHIInaIbl OTHOM I1e-
pPEMEHHO
2.5. UccnenoBanue (GyHKIIMKA OJHON TIEPEMEH-
HOHU.
2.6. IToctpoenwne rpaduka QyHKIHAH.
3 | MHTerpanbHOE UCUKCIICHHE. VK-1, OIIK-1,
3.1. HeompeneneHHbII HHTETpAIL. 2 2 [1K-9,I1K-10
3.2. MeTo1bl THTETPUPOBAHUSI.
3.3. OnpeneneHHbIi HHTETPaI.
3.4. [lpumeHeHne onpeeIeHHOTO HHTerpaa.
4 | Teopust BEpOATHOCTEN U MaTeMaTHYECKasl CTaTH- VYK-1, OIIK-1,
CTHKA. I1K-9,I1K-10
4.1. OcHOBHBIE MTOHATHUS TEOPUU BEPOSITHOCTEM.
4.2. ®opmyna noiaHoi BeposTHOCTU. Teopema
baiieca. Cxema MOBTOPHBIX UCIIBITAHUI. 2 -
4.3.CnyyaiiHple BeIMUYUHBI U UX YUCIIOBBIC Xa-
PaKTEePHUCTUKH.
4.4.BaxxHeiiiue pacripesieleHus ciydaiHbIX
2BEJTMYHH.
4.5.CTaTUCTHKA U CTaTUCTUYECKHE METOJIbI 00-
pabOTKH YKCIIEPUMEHTAIBHBIX JIAHHBIX.
Hroro: 8 4
4.3. llpakTHyecKue 3aHsITUs
OObeM B akaj. yacax PopmHpyemEIe
KOMTIETSHITHH
Ne Paznen quctumnauHbl (MOAYJIS), TEMBI JICKITUHA ouHas 3a04Has
¢bopma dopma
oOyueHust | oOy4yeHus
1 | AHanuTHueckas reoMeTpus U JHHEWHas anredpa.
1.1. Marpunsl. Onpenenurens VK-1, OIIK-1,
1.2. O6parnas matpuia 4 2 [1K-9,I1K-10

1.3. Pemienue cuctem JIMHEHHBIX YPaBHEHUIM
1.4. DnemeHTH aHAIMTUYECKONW FEOMETPUM Ha
TJI0CKOCTH




2 | JIuddepennuanbHoe HCUNCICHUE.
2.1. Yucnosas 1ocie10BaTeIbHOCTh
2.2. [Ipenen u HENMPEPHIBHOCTD (DYHKITMU OJTHOM

IIEPEMEHHOM.

PEMEHHOI

HOM.

2.3.3ameuarenbHble Tpeaebl. TOYKH pa3pbiBa.
2.4 TlpousBoaHas u qudQepeHraibl OJHOH me-

2.5. UccnenoBanue GyHKIIMKA OJHON TIEPEMEH-

2.6. IToctpoenne rpaduka QyHKIHUH.

VYK-1, OIIK-1,
I1K-9,I1K-10

3 | NurerpanbHOE UCYHCIICHUE.
3.1. HeompeneneHHbI HHTETpAJL. 4
3.2. MeTo1bl THTETPUPOBAHUSI.
3.3. OnpeneneHHbIi HHTETPaI.
3.4. [lpuMeHeHHe OTIPEeIeICHHOT0 UHTErpaa.

VYK-1, OIIK-1,
I1K-9,I1K-10

4 | Teopust BEpOATHOCTEH U MaTeMaTHYECKasl CTaTH-

CTHKaA.

PaKTEPUCTHUKHU.

2BEJINYNH.

4.1. OCHOBHBIE MTOHATHUS TEOPUU BEPOSITHOCTEM.
4.2. ®opmyna nmosHo# BeposiTHOocTU. Teopema

baiieca. Cxema OBTOPHBIX UCIIBITAHUI. 4
4.3.CiyuaiiHble BETMUMHBI U UX YUCIIOBBIE Xa-

4.4 BaxHeiiiue pacnpee’aeHus caydaiiHbIX

4.5.CTaTHCTHKA U CTAaTUCTUYECKUE MCETOJbI 00-
pa60TKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX.

VK-1, OTIK-1,
TIK-9,TTK-10

Hroro:

16

4.4.J1adbopaTopHbie padoThI

He npenycMoTpeHb! y4eOHBIM IIAHOM.

4.5. CamocTosiTeibHasi padoTa 00y4aommuxcs

Paznen nucrunanHb

O0BeM ak. 4acoB

Bun camocrositensHoi# paboTh

3a04Has
ouHas opma
dbopma 00y-
o0y4deHus
YCHUS
KOHTpPOJIbHAsI paboTa - 4
paboTa Cc KOHCIEKTOM JIEKIIUH, CUCTEMaTH-
Paznen 1. yeckasi mpopaboTka yueOHOW M crpaBoy- 4 4
AHamMTHYECKass  T€0- | HOM JUTEpaTyphl
Megpm 1 JIMHCHHAA A" | pyinoHene MHANBUIYaIbHBIX PACUETHBIX 4 4
reopa pabor
MOJATOTOBKA K cJjaue MOAYJS (BBITIOJHEHUE
TPEHUPOBOYHBIX TECTOB), C/IaUye 3aueTa 6 4
KOHTpOJIbHAs paboTa - 4
Paznen 2. luddepen- D D
paboTa C KOHCIEKTOM JICKIIUH, CUCTEMaTH-
IIUAJIBHOE UCUHUCIICHUE . 6 6
yeckass nmpopaboTka ydeOHOW W CIpaBOY-




HOU JIUTEpaTyphbl
BBITIOJTHEHUE WHIMBUYaIbHBIX PACUETHBIX 5 4
pabor
MOJTOTOBKA K cJjaue MOAYJS (BBITIOJHEHUE
TPEHUPOBOYHBIX TECTOB),ClIaue 3a4eTa 6 4
KOHTpOJIbHAsI paboTa - 4
paboTa C KOHCIIEKTOM JICKIIUH, CUCTEMaTH-
Paznen 3. gyeckas TpopadoTka y4yeOHOW W CIpaBoOu- 6 4
HHTerpanpHOe UCUnCc- | HOM JIMTEPATYpPBI
JeHHe BBINTOJIHEHUE MHIMBHYaJbHBIX PACUCTHBIX 6 4
pabor
MOJITOTOBKA K Caye MOAYJIs (BBITTOJHEHHE 6 6
TPCHUPOBOYHBIX TECTOB), C/Ia4e 3aUeTa
KOHTpPOJIbHAs paboTa - 6
paboTa ¢ KOHCIIEKTOM JICKIIMH, CUCTEMAaTH-
Paznen 4. N
. yeckas mpopaboTka y4yeOHOW W CIpaBoOy- 4 3
Teopus BeposTHOCTEN U o
HOW JTUTEpaTyphI
MaTeMaTHYECKasi CTaTH-
BBITIOJTHCHUE WHIMBUYaTbHBIX PACYCTHBIX
CTHKA 4 3
pabor
MOJTOTOBKA K cJja4e MOIYJISI (BBITIOJTHEHUE 3 9
TPEHUPOBOYHBIX TECTOB), CAAaUe 3aUeTa
Wroro: 57 98

[Tepeyenr mMeToaMueckoro oOecredYeHus: JUisi CaMOCTOSATEIbHON PadOThl MO AUCITUTUIMHE
(Momymro):

1. [Tuemuunesa H.B., MeToanueckoe mocobue mo mucHMIuIimHe «MaTeMaTukay 110

teme: «/luddepenimanbHoe ncyrcneHue» s CTyJEHTOB OYHOM M 3a04HOM (hopM 00ydeHHs TIO

HanpasieHuto nmoaroroBku 05.03.06. Dxonorus u mpupoonoias3oBanue. Mudal'AY, 2023, 27 c.

4.6. BoinoJiHeHNe KOHTPOJIbHOI padoThl 00y4aAIIMMHKCS 3204HOI (hOPMBbI

B mporecce uzyueHus: nuCHUILIUHB «MaTeMaTHKa CTYJICHThI 3a04HOU (opMblI 00yUe-
HUS JTOJKHBI BBIITOJIHUTH KOHTPOJIbHYIO paboTy. Llenbio BIOJIHEHNS KOHTPOJIBHONW pabOThI 5B-
JSIeTCsl OBJIAZICHUE OCHOBHBIMH MAaTEMAaTHUYECKUMU TOHSATHSMH, NIPHEMaMH U MeToaaMu. B pe-
3yJabTATE BBIMOJIHCHHUS KOHTPOJBHON pabOThI CTYAEHT OBIAJIEBACT CICAYIOIUMH Hpodeccro-
HaneHEIMUA KoMneTeHumsamu: OIIK — 1, T[IK — 2.

BrimonnHeHE KOHTPOJBHBIX pabOT COCOOCTBYET OoJiee TIIyOOKOMY M3YyUYE€HHIO METOJ0-
JIOTHH UCCJICIOBAaHUS B MaTEMaTHUKE, TOJHUMAET MPAKTHYECKYIO Pe3yJIbTaTUBHOCTD JIEATEIbHO-
CTHU CTYACHTOB.

Pabota cocrout u3 11 3amanuii, mpeACTaBICHHBIX B COOTBETCTBYOIIEM Nocoouu. Perre-

HHUC KaXXJI0ro 3aJaHrd JOJIPKHO COITPOBOXKIATHCA HOJIpO6HI)IMI/I IIOACHCHUAMU. HeO6XO)II/IMO 3a-
MUCHIBATh MCIIOJIb3yeMble PopMyIibl. B KOHIIE pabOThI 3aMUCHIBACTCS CIIUCOK MCIIOJIB3YEMOH JTH-
tepatypbl. KoHTponbsHas paboTa gomkHa OBITH BBITIOJIHEHA B CPOK B COOTBETCTBUM C YUECOHBIM
TUTAHOM.

4.7. Conep:kaHue pa3aesioB IMCHUILIHMHBI

Paznen 1. Ananutuyeckast reoMeTpus U JHMHEHHas anredpa.

Marpuia, Busbl Matpuil. JInHelHble onepanun Hag Matpuuamu. Onpenenurtens. Omnpe-
nenuTenu 2 u3 nopsiika U ux cBorictBa. CBolicTBa ompenenutens. MUHOp U alireOpanyeckoe
JorojiHeHre. Pa3noskeHne onpeenuTens o 3JIeMeHTaM CTpokH (ctonbia). ObpaTHas maTpuiia.
MarpuyHas 3aIuCh CUCTEMBI JIMHENHBIX YPABHEHUN U €€ pelIeHHe. Penenue cucreM JIMHEHHbBIX




ypaBHeHu MetonoM Kpamepa. Pemienue cucreM JIuHENRHbIX ypaBHeHU MeToaoM [aycca, XKop-
nana - I'aycca. Ilpsmas na miockoctu. Ilnockocts. [lpsamas nuHusg B npoctpancTBe. Kpubbie
BTOPOT'O MOPSAKA.

Paznen 2. luddepennmanbroe ncuucieHmne

YucnoBas mocienoBaTelbHOCTh M ee mpenen. CBolcTBa mpeaena. ApudmeTndeckue
olepaluu Haj CXOASIMMHUCA MocienoBaTenpHocTAMU. Onpenenenue pyHkunu. O6aacTh omnpe-
neneHust GyHKIMM U crocoObl ee 3amanusi. I'paduueckoe m3oOpaxkeHne (yHKIMHU, OCHOBHBIC
cBesleHus ux kiaccudukauuu. IIpenen ¢pyHkuum B Touke. beckoHeuHo Manble U OECKOHEYHO
OoJbIIe BETMYMHBI U UX CBOMCTBA. ApudMeTnyeckre ornepanuu Haja npenaenamu. Hempepsis-
HOCTh (DyHKIMHU. 3aMedarenbHble npeaensl. Onepannun Haja HeNpepbIBHBIMUA QyHKIMAMU. Toukn
paspbiBa U UX Kiaccudukanus. 3agayu, NPUBOAAIINE K MOHATHIO MPOU3BOAHON. OnpeaeneHue
npou3BoiHOW M auddepenunana. OcHoBHble mnpaBwia JuddepeHuupoBanus. IIpousBogHast
CJIO)KHOM M 00paTHOM ¢yHKunuU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH. pU3HAKH
BO3pacTaHusd U yObIBaHMS (QyHKIUMM. MuHUMyM U MakcumyM ¢yHkuuu. Haxoxiaenue
HaMMEHBIINX W HAauOOJIbIINX 3HaYeHUH (pyHKIMH. BRITyKIOCTh U BOTHYTOCTh (DyHKIMHU. TOUYKH
neperu6a. AcumnrtoTsl rpaduka ¢pyHkuu. Cxema UccieoBaHus U NOCTpoeHus rpaduka GyHK-
WU,

Paznen 3. UnTerpanbHOE UCUUCTIEHUE.

[Tonsitue mepBooOpaszHoit. Heonpenenennsiii uaTerpan. CBOHCTBAa HEONPEAEICHHOTO UH-
terpana. Tabnuunsle uHTEerpaisl. HTErprpoBanue 3aMeHol nepeMeHHol. ViHTerpupoBanue mno
yacTsM. VIHTerpupoBaHue palMOHAIBHBIX W UPPALMOHAIBbHBIX QyHKUMHA. NHTEerpupoBanue He-
KOTOPBIX TPUTOHOMETPUYECKUX BBIPAKEHUH. 3a7auu, NPUBOIAIINAE K MOHITHIO OIPENEICHHOIO
unterpana. Ilonstue onpenenenHoro uHrerpana. CoiicTBa ompenesneHHoro uHrerpaina. dop-
myina HeroToHa-JleiiOHuma. 3aMmeHa nepeMeHHON B OIpeIelIeHHOM HHTerpajie. MHTerpupoBanue
1o yactaM. [lnomans niaockux Guryp B nNpsMOYrojibHbIX KoopauHarax. [Inomans miockoit du-
Typbl B TMOJIAPHBIX KOOpAMHATaX. BelumcineHue UIMHBI KpUBOH. BbluncieHune oObeMOB Tell.
Juddepenumansl JUIMHBL TyTH KPUBOM.

Paznen 4. Teopus BeposTHOCTEH U MaTeMaTHUECKasi CTATUCTHKA.

OneMeHThl KoMOuHaTopuku. IIpocTpaHCTBO 3yeMeHTapHBIX coObiTH. Kitaccuueckoe
ornpeneneHue BeposiTHOCTU. OTHOCUTENbHAs YacToTa cOObITUS. CBSA3b MEX/1y BEPOSITHOCTBIO U
OTHOCHUTEIIbHOM YacToToi. Anredpa coOwiTuii. Teopema o BEpOATHOCTH CYMMBI. Y CIIOBHAsI BEPO-
ATHOCTb. BeposTHOCTH NMpou3BeeHHs 1ByX coObITUI. DOopMyIia MOJHON BeposTHOCTH. Teopema
baiieca. Cxema noBTopHBIX ucnblTaHui. @opmyna bepnymiu. [lpubnuxennsie popmyisl B cxe-
Me beprymu. Ciy4aiiHble BETMYMHBI M 3aKOHBI UX pacnpenenceHus. [[uCKpeTHbIE U HENPEPhIB-
HbI€ CllydaiiHble BeIWM4MHbI. POpMBI 3aJaHUS 3aKOHOB paCIpe/eieHMs: P paclpeaeieHus,
(byHKLUS pacnpenenenus, MIOTHOCTh pacipeesieHus. BeposTHOCTh momnajaHus ciiyyailHOH Be-
JUYMHBl Ha JaHHBIA MHTEpBaJI. UMCIIOBBIE XapaKTEPUCTUKU CIyYalHBIX BEJIWYUH. buHOMMab-
Hoe pacnpenencHue. Pacnpenenenue Ilyaccona. PaBHoMepHoOe pacnpenenenue. HopmaibHbii
3akoH pacnpenenenus. Beibopku. CriocoObl rpynnmupoBKH BEIOOPOYHBIX AaHHBIX. [locTpoeHue
BapUAIlMOHHOTO psja. ToyeuHble OIIEHKH HEM3BECTHBIX MapaMeTpOB pacHpeiesieHus 1Mo BbIOop-
ke. JloBepuTeNnbHbIE HHTEPBAJIBI. JJIEMEHTHI KOPPEISILIMOHHOrO aHanu3a. [IpoBepka rumoressl o
3HaYMMOCTH BbIOOpOUYHOTO Kod(pduimenta koppensaiu. OCHOBHbIE CBOWCTBA perpeccuu. Y pas-
HEHUSI JTUHEWHOW perpeccuu. [loHsATHE O HENMHEWHOW perpeccuu. JIMCIEpCHOHHBINM aHaU3.
O6paboTka nH(pOPMAIMK U aHAINU3 JAHHBIX 1O SKOJIOTHH U IPUPOI0TNOIb30BAHUIO.

5.00pa3oBaresibHbI€ TEXHOJIOTHH
HpI/I HU3YUCHUU AOUCHUIUIMHBI HUCIIOJIb3YCTCA WHHOBAIIMOHHLIC O6pa30BaTeJ'H>HBIC TEXHO-
JIOTUH HAa OCHOBEC MHTErpaliiy KOMIICTCHTHOCTHOT'O U JIMYHOCTHO-OPUECHTHPOBAHHOT'O IMOAXO0A0B
C 3JICMCHTAMU TPAAUIIUOHHOI'O JICKI_[I/IOHHO-JIa60paT0pHOFO )41 OGy‘-IeHI/ISI C UCIIOJIBb30BaHUEM HUH-
TEPaKTUBHBIX (HOPM MPOBEIACHUS 3aHATHH, UCCICIOBATEIHCKON JESITEIBHOCTH U MYJbTUMEIN -
HBIX Y4e€OHBIX MaTepPHajIOB



Buyx yueOHoli paboThl OO6pa3zoBaTeIbHBIC TEXHOJIOTHH

Jlexuun ONEKTPOHHBbIE MaTe€pHalIbl, MCIOIb30BAHUE MYJIbTUMEIUM-
HBIX CPEJICTB, pa3JaTOYHBIA MaTepHas

HpaKTI/I‘-IeCKI/IC 3aHATUA Pemrenue MHOI'OYPOBHCBBIX 3a4a4, C HUCIOJIb30BAHUCM BbI-
YHCIUTEIHHON TEXHUKH U IIPOTPAMMHOT0 00ECIICYCHU S

CamocrosTenbHas pabora WNuuBuayansHble JOKIAbl, IPE3CHTALUN

6. OueHo4yHbIE cpeaCTBA TUCHUILIMHBI (MOIYJIs1)

OCHOBHBIMU BHJIaMH JUCIHUIUTMHAPHBIX OIICHOYHBIX CPEJICTB MPHU (PYHKIHNOHUPOBAHUH
MOZYJIbHO-PEHTHHTOBOM CUCTEMBI OOYUCHHS SBIISIOTCS: HAa CTaIuM pyOeXHOTro peituHra, Gop-
MUPYEMOI0 IO pe3yJbTaTaM MOAYJIBHOIO KOMIIBIOTEPHOI'O TECTUPOBAHUS — TECTOBBIEC 3aJaHUS;
Ha CTaJIMU MOOIIPUTEIHLHOTO peHTHHTa, (POPMHUPYEMOTO TI0 PE3yJIbTaTaM HallMCaHUs | 3aIlUThI
pedeparoB, 3cce Mo akTyaabHOM MPOOJIEMAaTHKE, OLIEHKH OTBETOB 00YYAIOLICTOCs Ha KOJUIOKBU-
yMax — pedeparbl, KOJJIOKBUYM U 3CCE; Ha CTaJUH MPOMEKYTOYHOTO PEUTHHTA, OTIPEIEIIsieMOro
10 pe3yJbTaTaM CIa4yM 3a4eTa M IK3aMEeHa — TEOPETHYECKUE BOIPOCHI, KOHTPOIHUPYIOIIHE TeOope-
THYECKOE COJIepKaHue yueOHOro mMaTepuana, 3aaHue, KOHTPOJIUPYIOIIee MPaKTHIECKUEe HaBbI-
KU U3 Pa3IMYHBIX BUIOB MPOPECCHOHATBHON AedrenbHocT odyuatonierocs mo OITOI nanroro
HamnpaBlieHUs, POPMUPYEMBIC TIPH U3YICHHUH TUCITUTUIMHEI «MaTteMaTrukay.

6.1 ITactiopt ¢oHIa OLIEHOUYHBIX CPEIACTB M0 AUCHHUILINHE (MOAYJII0)

«MaremaTuka»
No O1LIeHOYHOE CPEACTBO
w KonTponupyemsie pas- Kozj KOHTPOJIHPYE- —
paszen JICNTBI (TEMBbI) JTUCIIUILIAHBI MO KOMITETCHIIUU HanMEHOBaHHE 50
1 Tema 1. «Matpuusl. Onpene- VK-1, OIIK-1, TectoBrIle 3aganns 20
JIUTEIb» [1K-9,I1K-10 Bonpocsr 1uis 3auera 2
1 Tema 2. «OOpaTtHas matpu- VK-1, OIIK-1, TectoBrIe 3aganns 20
a» I1K-9,I1K-10 Pacuernast pabora 5
Bonpocsr 11 3auera 3
1 Tema 3. «Pemenne cucrem VK-1, OIIK-1, TectoBrIe 3aganns 20
JUHENHBIX YpaBHEHUI» [1K-9,I1K-10 Pacuernas pabota 5)
Bonpocs! 11 3aueta 2
1 Tema 6. «DeMEHTHI aHATIH- VK-1, OIIK-1, TecToBBIE 3amaHUs 40
TUYECKOW F€OMETPUHU Ha I1K-9,I1K-10 Bompocs! aiist 3auera 3
IJTIOCKOCTH
2 Tema 2. «IIpenen u Henpe- YK-1, OIIK-1, TecToBbie 3a1aHus 20
PBIBHOCTH QYHKIIUHM OJHOU I1K-9,I1K-10 Bormpocs! s 3auera 2
IIEPEMEHHON
2 Tema 3. «3ameyaTennpHbIE VYK-1, OIIK-1, TecToBbIE 3a1aHUs 20
npenensl. Touku pas3pbiBa.» I1K-9,I1K-10 Pacuernas pabota 5
Bompocs! ai1st 3auera 2
2 Tewma 4. «IIponsBoanHas u VK-1, OIIK-1, TecroBrle 3aganns 20
nuddepeHIranbl 0IHOM 1e- ITK-9,I1K-10 Bornpocs! aiist 3auera 2
PEMEHHON»
2 Tema 5. «McciaeqoBanue VK-1, OIIK-1, TectoBrle 3aganus 20
(yHKIIMH OJTHOM MepeMeH- I1K-9,IT1K-10 Bormpocs! ai1st 3auera 2
HOI»
2 Tewma 6. «Iloctpoenue rpadu- VK-1, OIIK-1, TecToBbie 3a1aHus 20
Ka QYHKITUW I1K-9,IT1K-10 Pacuernas pabora 5
Bormpocs! miist 3auera 2




3 Tema 1. «HeonpeneneHubIit VK-1, OIIK-1, TecroBrle 3agauns 20
UHTErpain» I1K-9,I1K-10 Bompocs! i 3agera 2

3 Tema 2. VK-1, OIIK-1, TecroBble 3agaHus 20
«MeToabl UHTETPUPOBAHUS I1K-9,IT1K-10 Bonpocs! pis 3auera 2

3 Tema 3. «OnpeneneHHbII VYK-1, OIIK-1, TecroBrle 3aganus 30
HWHTETpa» I1K-9,IT1K-10 Bormpocs! 1i1s 3auera 2

3 Tema 4.«[Ipumenenue onpe- YK-1, OIIK-1, TecroBble 3a1aHus 30
JICTICHHOTO MHTETpasay I1K-9,I1K-10 Bornpocs! 1i1s 3auera 2

4 Temal. «OCHOBHBIC HOHATHS VK-1, OIIK-1, TecToBEIC 3a7aHUS 20
TEOPHH BEPOSITHOCTEH I1K-9,IT1K-10 Bormpocs! 1i1s 3auera 2

4 Tema 2. «®opmyiia MoaHOM VK-1, OIIK-1, TecroBrle 3aganus 20
BepositHOCTH. Teopema baiie- ITK-9,ITK-10 Bormpocs! 1iist 3auera 2
ca. Cxema OBTOPHBIX UCIIBI-

TaHU)

4 Tema 3. «CnyuaiiHble Benu- VK-1, OIIK-1, TectoBrIle 3aganus 20
YUHBI U UX YHUCIIOBBIE XapaK- [1K-9,I1K-10 Bompocs! i 3auera 2
TEPUCTUKH

4 Tema 4 «Baxneiue pac- VK-1, OIIK-1, TectoBrIe 3aganus 20
npeieeHusl CIy4yaiHbIX 2 I1K-9,I1K-10 Bormpocs! 1i1s 3auera 2
BEJIMYHH

4 Tema5 «CraTtucTKa U CTaTH- VYK-1, OIIK-1, TecroBrle 3aganns 20
CTHYECKHE METOIbI 00paboT- I1K-9,I1K-10 Bormpocs! 1ist 3auera 1
KH SKCIICPUMCHTAIBLHBIX JIaH-

HBIX»

6.2. [lepeyeHs BONMPOCOB /ISl IK3aMEHa

1.BekTopsl u Matpuisl. JInHeHble onepanun Haa Humu. YK-1, OINK-1, TTK-9,ITK-10
2.0npenenureny 2 ¥ 3 MOpAIKa W UX CBOWCTBA. MHHOpHI M anreOpandecKkue JOTOJHEHHUS.
Omnpenenurens n-ro nopsiaka. Ceoiicta onpeaenuteneit. YK-1, OIIK-1, T1IK-9,IT1K-10
3.Paznoxkenue onpenenuTens mo eMenTam crpoku (cronoma). YK-1, OIIK-1, ITK-9,ITK-10
4.Pemenue cucrem JMHENHHBIX ypaBHeHUI MeTonamu Kpamepa, ['aycca, Kopaana-I'aycca. YK-1,
OIIK-1, ITK-9,ITK-10
5.Teopema Kponekepa-Kanennu. HcciaenoBanne COBMECTHBIX CHCTEM JIMHEHHBIX YpaBHEHUM.
basucusie pemenns. YK-1, OITK-1, TTIK-9,ITK-10
6.07eMeHThl aHAIUTUYECKOH TeOMETpUHM Ha IUIOCKOCTH W B TPEXMEPHOM IPOCTpPaH-
ctBe. YK-1, OIIK-1, T1K-9,I1K-10
7.0npenenenne pyakuuu. O6macTe onpeaeneHus: GyHKIUH U CIIOCOOBI ee 3amanus. ['padude-
CKO€ M300pakeHue (PyHKIMU, OCHOBHBIE CBe/IeHUs U3 Kiaccupukanun ynkuuii. YK-1, OIIK-1,
[TK-9,ITK-10
8.Ilpenen, ocHoBHEIE cBoiicTBa mpenenoB YK-1, OIIK-1, TTK-9,ITK-10
9.MOHOTOHHBIE TIOCJICIOBATEIBHOCTH. TeopeMa o CyIEeCTBOBAaHWM Tpejesia Y MOHOTOHHOM
OTPaHUYEHHOU MOCJIe10BATENbHOCTH (popmynupoBka).

"3ameuarenbHble" Tpefensl M MX INPUMEHEHHME JUIsl PACKpBITHS HEOIPEIEIECHHOCTEM.
YK-1, OIIK-1, TIK-9,ITK-10
10.HenpepbIBHOCTh PYHKIIMU B TOUKE U Ha HHTEpBasle. Toukn pa3peiBa GyHKINH. [leicTBUS HAT
HenpepbiBHbIME pyHKIsMu. YK-1, OIIK-1, ITK-9,I1K-10
11.3amaumn, mpuBOASIIKE K TOHIATHIO MPOU3BOaHON. Omnpenenenrne mpou3BoaHON U nuddepeH-
muana. OcHoBHble npaBuwia audgepenmupoanusd. YK-1, OIIK-1, ITK-9,ITK-10
12 ITpumeHeHne TPOU3BOAHON K HCCIIEIOBAaHUIO PYHKITMH. MUHUMYM U MaKCUMYM

dbyakmn. HaxoxaeHrne HAaMMEHBIIUX W HAaUOONBIINX 3HAYeHWH (yHKuu B mHTEpBane. YK-1,
OIIK-1, ITK-9,ITK-10



13.BbIMyKJIOCTh M BOTHYTOCTH Tpaduka (YHKIHMH, TOYKH Ieperuda. ACHUMNTOTH Tpaduka.
Cxema uccienoBanusi U TMOCTpoeHus rpaduka GyHKIM mo xapakrepHbiM Toukam. YK-1, OITK-
1, ITK-9,IT1K-10
14.TlepBooOpa3nas (pyHKITMH, HEOMPEAEICHHBIM HHTETPAJl U €ro CBOMCTBA. TabiHiia OCHOBHBIX
unterpaios. YK-1, OIIK-1, ITK-9,ITK-10
15.IToncranoBka. MHTErpUpOBaHKEe 1O YacTsAM. PasnoskeHue parmoHaAIBHONW APOOH Ha MPOCTEH-
mme. MiaTerpupoBanue pauoHanbHeix apooeit. YK-1, OIIK-1, I1K-9,I1K-10
16.3amaum, npuBoOIAIIKE K MOHATHIO ornpeaeneHHoro uarerpana. YK-1, OINK-1, TTK-9,ITK-10
17.0npeneneHHbIl HHTETpall, KaK MpeAes HHTerpaibHoi cyMMebl. [lonarue o6 uHTErpHpyemoit
byHkuyn, GopMynHpoBKa TeopeMbl cyiecTBoBaHus. I[IpocTeiiiine cBoiicTBa ompeeeHHOTO
UHTErpaia, Teopema o cpeaneM. CpenHee 3HaueHue GpyHKuuu. IIpous3BogHAst OT ONpeaeIeHHO-
ro UHTerpana mno Bepxaemy npeaeny. YK-1, OIIK-1, ITK-9,ITK-10
18.CBs13p MEXKIy ONpPEEICHHBIM UHTETPAJIOM U MepBooOpa3Hoit GpyHkmuei. Gopmyna Heroro-
Ha-Jletionunma. YK-1, OIIK-1, I1K-9,I1K-10
19.Brruncrienue onpeneneHHbIX HHTETPAIOB CII0COO0M MOJCTAHOBKH U 10 4acTsM. MHTerpupo-
BaHUE YETHBIX U HEYETHbIX (DYHKIUN B cuMMmeTpuuHbiXx mpenenax. YK-1, OIIK-1, ITK-9,ITK-10
20.I'eomeTpuieckoe MPUIOKEHHUE OIPEICIIEHHOTO HHTErpalia; BRIYUCICHUE TUIomaneii guryp,
OTPaHUYEHHBIX KPUBBIMU B JECKAPTOBBIX U MOJSAPHBIX CUCTEMAaxX KOOPAMHAT, 0ObEMOB TEJ IO
TUTOIIAISIM TIOTIEPEYHBIX CEUYSHHUH W TENl BPAICHHS, JUIMH YT KPUBBIX, IJIOMIACH MTOBEPXHO-
creit Bpamenns. YK-1, OIIK-1, ITK-9,ITK-10
21.Anrebpa coowituii. YK-1, OIIK-1, ITK-9,ITK-10
22 IlpoctpancTBo 31emMeHTapHbix coobiTuili. YK-1, OIIK-1, T1K-9,I1K-10
23.Knaccuueckoe onpenencane BepostaocT. YK-1, OIIK-1, ITK-9,I1K-10
24.0tHocutenpHas yactora coobitusg. YK-1, OINIK-1, TTIK-9,I1K-10
25.01eMeHTh KOMOMHATOPUKY | €€ TIPUMEHEHHE K mojcyery BepostHocteil. YK-1, OIIK-1, TTK-
9,I1K-10
26.Teopema o BepositHocTu cymmbl. YK-1, OIIK-1, TTK-9,ITK-10
27.BepostHocTh npousBeaeHus n1Byx coobituif. YK-1, OIIK-1, ITIK-9,I1K-10
28.®opmyna nonHoi BepositHocTH. YK-1, OIIK-1, I1K-9,ITK-10
29.@opmymna baiteca. YK-1, OIIK-1, T1K-9,ITK-10
30.Teopema o moBTOpenuu onbiToB (cxema bepuymmm). YK-1, OITK-1, ITK-9,IT1K-10
31.CnyuaiiHble BeTUUMHBI U 3aKOHbI UX pacnpenenenus. YK-1, OIIK-1, ITK-9,ITK-10
32. CyJaifHble BEIMYUHBI U 3aKOHBI UX pacnpenenenus. YK-1, OIIK-1, ITK-9,ITK-10
33.DopMbl 3a1aHKsI 3aKOHOB PAaCHpEeeNCHUs: psAA pacrpeneneHus, GyHKIUs pacipeaesieHus,
I0THOCTE pacnpeaenenus. YK-1, OIIK-1, ITK-9,ITK-10
34.BeposTHOCTb MONaiaHus ClydaifHOW BenuuMHbl Ha AaHHbBIA uHTepBai. YK-1, OIIK-1, TTK-
9,I1K-10
35.UncnoBble XapaKTepPUCTHKH CIYYalHBIX BEIMYMH. MaTeMaTH4eckoe 0XXHUIaHHe CITydaitHON
BEJIMYHMHEBI U €T0 CBs3b co cpenHuM apudmermaecknm. YK-1, OIIK-1, ITK-9,ITK-10
36. [lucniepcust u cpenHee KBaJpaTudyeckoe OTKIOHEHHe ciydaiHbix BennunH. YK-1, OIIK-1,
I1K-9,I1K-10
37.06pabotka wuHGMOpMAIMM M AHATU3IAHHBIX 10 SKOJOTUM U IPHUPOJOIOJIB30BAHHIO,
UCTONB3ys craructudeckuit ammapar YK-1, OITK-1, TTIK-9,ITK-10
38.HopmanbHslii 3akoH pacnpezaenesn. YK-1, OIIK-1, I[TIK-9,I1K-10

6.3. llIka1a OEHOYHBIX CPEACTB
[Ipn QyHKUIMOHMPOBAHUN MOAYIHHO-PEUTUHIOBON CHUCTEMbI O0YUYEHHUsI, 3HAHUS, YMEHUS
Y HaBBIKH, TPUOOpETacMbIe 00YJAOIIMMHUCS B MPOIIECCEe U3YUCHUs NUCIUTUIHHBI, OIICHHUBAIOTCS
B PEUTHHTOBBIX Oayiax. YueOHasi MUCIMIUIMHA UMEEeT UTOTOBBIN peiTuHT 100 6amioB, KOTOPHIH
CKJIaabIBaeTCs U3 pyoexHoro (40 6amioB), mpoMexxyTouHoro (50 0anioB) W MOOMIPUTETHLHOTO
peritunra (10 6amnoB). MTorosas oneHka 3HaHUN 00y4YaIOIMUXCS TI0 AUCIUIUIMHE OMPEISIAETCS



Ha OCHOBaHMHU TEPEBOJIa UTOTOBOTO PEUTHHTA B 5-TH OAJUIBHYIO LIKAIY C Y4€TOM COOTBETCTBY-
IOLUX KPUTEPUEB OLICHKHU.

YpOBHH OCBOCHHS Kpurepun onieHuBaHus OreHoUHBIE CPEACTBA
KOMITETCHITNH (xoJ1-BO OaIIIOB)
[TpoaBUHYTHIIH - TOJHOE 3HaHWe y4eOHOro

(75 -100 6amnoB) Marepuanga W3 Pa3HbIX pa3JeioB JIHC-
COTJIMYHOY IUIUTAHBL C PACKPBITHEM CYIIHOCTH

arpoXMMUH, MeToJaMu OTOOpa U aHa-
7132 T€0JIOTUYECKUX U OMOJIOTrMYECKUX
npo0, a Tak)Ke HaBbIKAMH HJIEHTU(]U-
Kallud ¥ OIIMCAaHUA OHOJIOTHYECKOIO
pa3zHooOpasusi, ero OLEHKH COBPEMEH-
HBIMH METOJIaMU KOJMYECTBEHHOH 00-
paboTKu MHpOpPMAILIMH, a TaKkKe (U3H-
YecKHe, XUMHUECKUE U OMOJIOTHYeCcKre
OCHOBBI B 9KOJIOTHH U MPHUPOAOIOIIB30-
BaHUM TNPH U3yYeHHH (HU3HOJIOTHYE-
CKHX OCHOB MHHEpAIbHOIO MUTAHUS
pacTeHuil M CyIIHOCTh (hru3HoIoTrHYe-
CKHUX TPOIIECCOB, MPOTEKAIOIINX B pac-
TUTEIIPHOM OpTaHU3Me, WX 3aBHCH-
MOCTh OT BHEIIHUX YCJOBH, OKa3bl-
BAIOUINX BJIHMAHUE Ha 3((HEKTUBHOCTH
y100peHnH, XUMHUECKYIO METHOPALIUIO
MOYB M TEXHOJIOTMU BHECEHUs yJI00pe- TecroBble 3amanus
HUI, (30-40 6amoB);

- TOJIHO€ yMEHHE IPOBOJIUTH
0TOOp M aHAJIN3 Te0JIOTHUECKUX U 6uo- | pedepar (7-10 H6amnos);
JIOTUYECKUX Mpo0 pacrno3HaTh B3aUMO-
CBSI3b IIPOLIECCOB IMpEBpaIlleHHs] yI00- |BOIPOCH! K 3k3aMeHy (38-
peHuil B MOYBE U MPOIYKTUBHOCTU 50 OamioB).
CEeNIbCKOXO3SMCTBEHHBIX  KYJIbTYp H
CIOCOOOB PETYIUPOBAHUS TIIIOIOPOIHS
TTOYBHI;

-TMIOJTHOE BJajieHue mpodeccuo-
HAJIBHO TPOQWINPOBaHHBIMU 3HAHUS-
MU U TIPAKTUYECKUMH HaBBIKAMHU B 00-
el TEOJOTHH, TEOPETUIECKOMN U TpaK-
TUYECKOM reorpaduu, obuiero mo4yso-
BEJICHUSI M MCTIOJIb30BaTh MX B 00J1aCTH
9KOJIOTUHM U TPUPOAONOIH30BAHUS, ME-
TogaMu OTOOpa TpoO0 U TPOBEICHUS
XUMHUKO-aHAJTUTHYECKOTO aHaIM3a
BpPEIHBIX BBIOPOCOB B OKPYKAIOIIYIO
cpeny, TeOXUMHUYECKUX MCCIEJOBaHUM,
00palboTKH, aHAJIM3a U CHUHTE3a MPOH3-
BOJCTBCHHOH, TOJIEBON W maboparop-
HOM IKOJOTHYECKON MH(pOpMaInuu, me-
TOJAMH COCTABJICHUS SKOJIOTUYECKUX U
arpoOXMMHUYECKUX KapT U KapTorpamw,
KayeCTBEHHOTO0 M KOJMYECTBEHHOTO




aHaM3a MHUHEPAIbHBIX, OPTaHHMYECKUX
yInoOpeHuil W METUOpPaHTOB, MOYB U
IPYHTOB U Ka4ecTBa MPOYKIHMH pacTe-
HUEBO/ICTBA.




bazoBrIii
(50 -74 6amna) —
«XOPOIIOY

- Xopoliee 3HaHue y4eOHOTO
MaTepuaga M3 pa3HbIX pa3/esioB AHC-
LUUIUIMHBL C PACKPBITUEM CYLIHOCTH
arpoXMMHHU, METOJaMu 0TOOpa W aHa-
JIM3a FeoJOrMYECKUX M OMOJIOrMYECKUX
npod, a Takke HaBBIKAMH HICHTU(DU-
Kallid M ONHUCAaHUS OMOJIOTHYECKOIro
pa3HooOpa3usi, ero OLEHKH COBPEMCH-
HBIMU METOJIaMU KOJMYECTBEHHOH 00-
paboTku MHpOpPMAIUH, a TaKke (HU3U-
YecKHhe, XUMHUYECKUe U OMOoJIorn4ecKue
OCHOBBI B 3KOJIOTMH U MPUPOIOTIOIB30-
BaHUMU TNIPU U3y4EHUM (PU3HOJIOTHYE-
CKMX OCHOB MHHEPAJIBHOTO THTAHUS
pacTeHUil M CyIIHOCTh (hru3noIOrNye-
CKMX TPOIIECCOB, IPOTEKAIOIINX B pac-
TUTEJIBHOM OpraHu3Me, HX 3aBHCH-
MOCTh OT BHEIIHHX YCJIOBHMH, OKa3bl-
BAIONINX BJIHMAHUE Ha 3((HEKTUBHOCTH
y100peHni, XUMHUYECKYIO METHOPALIUIO
MOYB ¥ TEXHOJOTMU BHECEHUs yJno0pe-
HUM;

- Xopolieee yMeHHe MPOBOIUTh
0TOOp M aHAJIN3 T€0JIOTUYECKUX U OHOo-
JIOTUYECKUX Mpo0 pacrno3HaTh B3aWMO-
CBSI3b IIPOLIECCOB IpEBpalleHus yn00-
peHHii B TIOYBE W TPOIYKTUBHOCTH
CEeNIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp H
CIOCOOOB PETYIUPOBAHUS TIIIOIOPOIHS
MIOYBBI;

- Xopolee BiazeHue mpodec-
CHOHAJIBHO MNpO(UIMPOBAHHBIMU 3Ha-
HUSIMH ¥ TIPAaKTUYECKUMH HABBIKAMU B
o0mieil TeoJIoTUH, TEOPETUYECKOH WU
MpakTUuecko reorpaduu, oOiero
MIOYBOBEJICHUSI W MCIIONb30BaTh UX B
00JTACTH DKOJIOTHH H TIPHUPOJIOTIONB30-
BaHUs, METOJIaMH OTOOpa Mpod U Mpo-
BEJICHUS XHUMHKO-aHATUTHIECKOTO
aHaJM3a BPEIHBIX BBIOPOCOB B OKpY-
KAMOIIYI0 Cpely, TEOXUMHUYECKUX HC-
clleZIoBaHUM, 0O0paboTKM, aHanmM3a |
CHUHTE€3a IPOM3BOJICTBEHHOMN, IOJIEBOU
U J1a00paTOpHOM HIKOJIOTUYECKON HH-
dbopmany, METOJaMH COCTABIICHUS
HKOJIOTHYECKUX M  arpoOXMMHUYECKHUX
KapT W KapTOrpaMM, KauyeCTBEHHOTO U
KOJIMYECTBEHHOT'O aHalM3a MUHepallb-
HBIX, OpPraHUYECKUX YAOOpEeHHH U Me-
JMOPAHTOB, MOYB U TPYHTOB U Kaude-
CTBa IPOAYKIIMHU PACTEHUEBOJCTBA.

TecToBbIE 3aMaHUs
(20-29 6amnoB);

pedepar (5-8 6amos);

BOIIPOCHI K 3K3aMeHy (25-
37 6anoB).

[Toporossiii

- MMOBCPXHOCTHOC 3HAHUC

TecToBbIC 3aaHNs




(35 - 49 6ammoB) —
«yIOBJICTBOPHUTEb-
HO»

y4eOHOTO MaTepuayia M3 pPas3HbIX pa3-
JIEJIOB  JUCIHIUIMHBL C  PACKPBITHEM
CYIIHOCTH arpoXUMHH, METOJaMHU OT-
0opa U aHamu3a Te0JIOTHYECKUX U OHO-
JIOTHYECKUX TPO0, a TaKKe HaBBIKAMHU
UICHTH(UKAIIUN U ONKMCAHUST OUOJIOTH-
YeCKOro pa3HooOpa3usi, €ro OICHKH
COBPEMEHHBIMH  METOJaMH  KOJI4e-
CTBEHHOW 00paboTkM WH(pOpMaiuu, a
Takke (U3HYECKHUe, XUMHUYECKUE U
OHMOJIOTUYECKHE OCHOBHI B 3KOJIOTHH U
MPUPOJIONONB30BAHUU TIPH  H3yUYECHUU
(U3MNOJIOTHYECKUX OCHOB MHUHEPAIHHO-
rO TUTAHUS PACTEHUH W CYNTHOCTH (HU-
3MOJIOTUYECKHUX TPOLIECCOB, IMPOTEKa-
IOIUX B PACTUTEIILHOM OPTaHU3ME, UX
3aBHCUMOCTh OT BHEUIHHMX YCJIOBHUH,
OKa3bIBAIONINX BJIMSHHUE HA dPPEKTHUB-
HOCTh YJIOOpEHUN, XUMUIECKYIO MEIIH-
OpaIlMIO TOYB U TEXHOJIOTHH BHECEHUS
y100peHuii;

- MOBEPXHOCTHOE YMEHHE IpPO-
BOJWTH OTOOP M aHATN3 T'€OJTOTHICSCKHX
U OHOJIOTMYECKUX TpOoO0 pacro3HaTh
B3aMMOCBSI3b IIPOIECCOB MPEBPAIICHUS
ynoOpeHuil B oUBe U MPOAYKTUBHOCTH
CCIIbCKOXO3SUCTBEHHBIX  KYJIBTYp |
CHocO00B PETyIUPOBAHUS TIIOAOPOIHS
TTOYBHI;

- TOBEPXHOCTHOE BIIAJICHHE
npodeccuoHanbHO MPOGUIUPOBAHHBI-
MU 3HAHUSIMU U TMPAKTHYECKUMHU HaBBI-
KamMu B OOIIEH Te0JOruu, TeopeThde-
CKOHM M TpakTHueckoil reorpaduu, 00-
IIETO TTOYBOBEJCHUS M HCIOJIb30BaTh
WX B OOIIAaCTH DKOJIOTMHM WU TPUPOJO-
MOJIb30BaHUSI, METOJIaMU OTOOpa Mpood
u MPOBEJICHUS XUMHKO-
AQHAJIMTHICCKOTO  aHAlIM3a  BPETHBIX
BBIOPOCOB B OKPYXAIOILYIO CPEy, reo-
XUMUYECKUX HCCIIEeI0OBaHU, 00paboT-
KW, aHalu3a ¥ CHHTE3a MPOU3BOJI-
CTBEHHOM, TOJEBOM W JabOpaTOpHOU
IKOJIOTHUECKON uH(pOpManuu, MeTo-
JAMH COCTAaBJICHHUSI JKOJOTHYECCKHX U
arpOXMMHUYECKUX KapT U KapTorpamw,
KaueCTBEHHOTO W  KOJUYECTBEHHOTO
aHaJlM3a MHUHEPAIbHBIX, OPTraHUYECKUX
yIoOpEeHUH W MEIMOpPAHTOB, TOYB U
TPYHTOB M KayeCcTBa MPOIYKIINH PacTe-
HUEBO/JICTBA.

(14-19 6anoB);
pedepar (3-6 6amioB);

BOIIPOCHI K 9K3aMEHY
(18 - 24 6amoB).




Huzknii — HE3HaHWE TEPMHUHOJIOTUH TecToBbIC 3aMaHUs
(10TIOPOTOBBIA) JTUCHHUTLTUHBI; npubmusutensHoe | (Menee 0-13 Gamon);
(KOMIIETeHIIUS HE | TIPEJICTABJIICHUE O MpPEAMETe U METOJIaX
copmMupoBaHa) JTMCLUUIUIMHBL, OTPHIBOYHOE, 0€3 JIOTrH- pedepar (0-4);
(meHee 35 6aIOB) — | YECKOW IMOCIEAOBATEILHOCTH H3JIOXKE-
«HEY/IOBJICTBOPUTEINIb | HUE€ MH(OpPMAIMHA, KOCBEHHBIM 00pa- | BOMPOCHI K IK3aMEHY
HO» 30M 3aTparmBaroimieii Hekotopeie ac- | (menee 0-17 6amioB).
MIEKTHI MPOTPAMMHOT0 MaTepuaa

Bce KOMIIIEKTHI OIIEHOYHBIX CPEICTB (KOHTPOJILHO-H3MEPUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JJI OIICHKU 3HAaHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
IOIIUE 3Tarbl GOPMHUPOBAHUS KOMIIETCHIIMH B TMPOIECCE OCBOCHUS AMCIMILTUHBI (MOJYJIs) IMO-
JIpOOHO MpeICTaBlIeHbI B TOKyMeHTe «DOH/] OLIEHOUHBIX CPEICTB AUCUUILTHHBI (MOTYJIS ).

7. YueOHO-MeTOANYeCKOe U HHPOPMAILIMOHHOE o0ecrieueHre JUCHUIJINHbI
7.1. OcHoBHAas yueOHas1 JUTEepaTypa:

1.baknanoBa, H. b. Maremaruka. O0Omuii kype : yuebHoe nocobue / H. b. baknanosa. — 2-e
U311, ucnp. u gom. — Homkap-Oma : MapI'V, 2019. — 548 ¢. — ISBN 978-5-907066-70-0. —
Texcr: onextponHerid //  Jlamp : 2nekTpoHHO-OMOMMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/158304

2.boromonos, H. B. : yue6nuk nns By3oB / H. B. boromonos, I1. . Camoiinenko. — 5-e u3z.,
nepepad. u non. — Mocksa : U3narenscrBo Opaiit, 2020. — 401 c¢. — (Briciiee obpasoBa-
nue). — ISBN 978-5-534-07001-9. — Texkcr : snextponnsiii / 3bC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449938

7.2. JonosiHUTEILHAS yueOHAasl JIUTepaTypa:
1.AnekceeBa, C. B. Maremaruka. [IpakTuko-opueHTUpOBAHHBIE 3a7a4H : yueOHoe mocobue / C.
B. AnekceeBa. — Cankr-Ilerep6ypr :CIIGIJITY, 2020. — 56 c. — ISBN 978-5-9239-1205-0.
— Texkcer : anexkTpoHHbIi // JIanb : 3nekTpoHHO-OnbnoTeunas cucrema. — URL:
https://e.lanbook.com/book/159300 (mara o6pamenus: 04.03.2021). — Pexxum mpoctyna: ans aB-
TOPH3. TIOJIb30BATEIICH.
2.AitHOunzep, P. M. CO0pHUK 33124 ¥ yIpaXKHEHUH 110 MaTeMaTHKe : y4eOHO-METOJUUECKOe
nocobue / P. M. AitnOunnep. — Hmwxuanit Hosropon : HHI'ACY, 2020. — 169 c¢. — ISBN 978-
5-528-00404-4. — TekcT : aneKTpoHHbIH // JIaHb : 3IeKTpOHHO-0MOINOTEeYHAs cUcTeMa. —
URL.: https://e.lanbook.com/book/164811 (mara obpamenus: 04.03.2021). — Pexxum gocryna:
JUIS aBTOPH3. MOJIb30BATENCH.

7.3. MeToauyecKkue yKa3aHusi 0 OCBOEHUIO JUCHUILIUHBI
1. TTuenunneBa H.B.— Ilpaktukym mo aucuumiuHe «MaTtemarukay, MO HalpaBlIeHUIO
noarotoBku 05.03.06. Dxonorus ¥ NpUpoAONOIb30BaHNE. — MHUuypHHCK, 2023.

7.4. UndopmanuoHnbie U 1M PpPoBbIe TEXHOJIOTHHU (IPOrPaMMHOE olecmeye-
HHeE, COBPeMeHHbIe MPodeCcCHOHAIbHbIE 0a3bl JaHHBIX U HHPOPMAIIUOHHBbIE
CIIPABOYHbIE CUCTEMBI)

VYyeOHast AucHUIUIMHA (MOAYIB) MpEeayCcMaTpUBAaeT OCBOCHHE MH(DOPMAIMOHHBIX U UG-
POBBIX TexHOJOTUH. Peanuzamus mudpoBhIX TEXHOJOTHIA B 00pa30BaTEILHOM MTPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXXHEWIIMX Lejei o0pa3oBaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBATh KOHKY-



PEHTOCTIOCOOHBIE KayecTBa 00YJAIOIMXCs KaK OyIyIiX BHICOKOKBAIU(DUIIMPOBAHHBIX CIIELHa-
JMCTOB.

[{udpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOTO peuIeHUs
33124 Ipo(eCCHOHATBHOTO0, COLMATBLHOT0, JINYHOCTHOTO XapaKTepa ¢ MCIOIB30BaHUEM Pa3Iny-
HBIX BU/IOB KOMMYHHUKAIIMOHHBIX TEeXHONOTUH. OcBoeHHe HU(POBBIX TEXHOJOTHH B paMKax
JAHHOW JMCIMIUIMHBI (MOMYJS) OPMEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIC)KAIIUM
00pa3oM moJy4arhb JOCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHUBATHCS, OLICHUBAThH U CO3/1aBaTh
UH(OPMAIIHIO ¢ TOMOIIBIO NHU(POBBIX YCTPOICTB U ceTeBBIX TexHonoruid. ®opmuposanue mud-
pPOBOIl KOMIIETEHTHOCTH MpeAroiaraeT padoTy C JaHHBIMHU, BIAJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

7.4.1 DjIeKTPOHHO-OMOJIHOTEYHASI CUCTEMBbI i 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas anekTpoHHast OMOINOTEKA)

2. DnekTpoHHO-OMONMOTeuHass cucteMa wm3narenbcTBa «Jlamby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHUE YCIYT IO MPEJIOCTABICHHUIO JOCTYyMa K 3JCKTPOHHBIM u3naHusm OO0
«M3natensctBO Jlanby ot 03.04.2023 No 1)

3. DraexkTpoHHO-OMOIMOTeUHast cucTteMa wm3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(TorOBOp Ha OKa3aHUE YCIYT IO MPEJIOCTABICHHUIO JTOCTYIA K 3JEKTPOHHBIM m3naHusm OO0
«M3natenscTBO Jlaub» ot 06.04.2023 Ne 2)

4. baza maHHBIX AMeKTpoHHBIX MHPopManoHHBIX pecypcoB @T'BHY INHCXb (norosop
1o 00EeCTIeYeHHIO JJOCTYIA K JEKTPOHHBIM nHpopMannoHHbM pecypcam OI'BHY [THCXEB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrtpoHHO-OMOnmoreuHass  cuctema  «AgriLib»  ®I'BOY BO  PIrA3Y
(http://ebs.rgazu.ru/) (momoMHUTEIBHOE COTIIAIIEHHE Ha MPeIoCTaBaeHHe nocTymna oT 13.04.2023
Ne 6/n k JIuniensuonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHast OubnMoTeyHas cucremMa «HanmoHnanbHbIH TUPPOBOH pecypc «PyKOHT»:
Komnekmun «ba3oBsiit MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaocraBieHuro goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «nexrponHoe n3aarenbcto KOPAMTy (https://urait.ru/) (ToroBop Ha OKa3aHHUe
YCIYT TI0 MIPEJOCTABJICHUIO J0CTyNa K o0pa3zoBaTenbHol atdhopme OO0 «DiekTpoHHOE U3/a-
tenbcTBo OPAWITY ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOMMOTeUHAast crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIOJIb30BaHue mpoun3BeneHuii oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmonanbHas snekrpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmrodeHuu Kk HOb u npegocrasnenun nocryma k oosexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornamieHue o COTpyJIHHUYECTBE MO OKa3aHUIO OUOIMOTEUHO-MH(POPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TOJb30BATENISIM YHUBEPCUTETA U3 UMCIIA HMHBAJIHMJIOB 110 3PEHUIO, Clla-
OOBHUISIINX, HHBAIHUIOB IPYTUX KAaTETOPUil C OTPaHUYEHHBIM JOCTYIIOM K MH(OpMAIIWH, JIHII,
UMCIOIUX TPYAHOCTH ¢ uTeHHeM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obnactHas
yHUBepcalibHas HayuHas oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
mieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UudpopmManmoHHbIE CIIPABOYHBIE CUCTEMBI
1. CnpaBounas npasoBas cuctema Koncynprantlintoc (1oroBop mocTaBKd U COMPOBOXK-
nenus sxk3eMiusipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnexTpoHHBIM nepuoanueckuii cnpaBoyHuk «Cucrema 'TAPAHT» (norosop Ha yciy-
T'H 10 COMPOBOXKIACHHIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIBLHBIE 0a3bl TaHHBIX


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Hus - https://elibrary.ru/

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH()OPMAIMOHHO-00pa30BaTENBLHOM MPO-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)
2. baza mannbix Hayunoii anekrponnoit 6ubmmoreku eLIBRARY.RU — poccuiickuii nH-
bopMarmOHHO-aHAIMTUYECKHUM MOpTai B 00JIACTH HAYKU, TEXHOJIOTUU, MEIULIMHBI U 00pa3oBa-

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTele naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

FOCYyIapCTBEHHOW CTAaTHUCTUKH -

7.4.4. JIuiieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NporpaMMHoe obecre-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Ccoinka Ha Enunstit PexBusutel noa-
1O (mpaBoo6iia- | (JIMIIEH3MOHHOE, | PEecTp POCCHUCKUX TBEPIKIAIOIIETO J0-
JIaTenb) cB00OOJIHO pac- | mporpamm it OBM | kymeHTa (IpH HaJIu-
npoctpansgemoe) | u Bl (mpu HamIaMM) 9UH)
1 MicrosoftWindows, MicrosoftCorpor | Jlnnensnonnoe - JIunensus
OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpok nei-
CTBUS: OECCPOUHO
2 | AwntuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuiieH3noHHbIH
rpammHoOe obecniede- | pus Kacrmepcko- ov.ru/reestr/366574/? noroeop ¢ 000
HHE ro» sphrase_id=415165 «Codrekcy ot
KasperskyEndpointSe (Poccust) 06.07.2022 Ne 6/H,
curity s OusHeca CPOK JICHCTBHS: C
22.11.2022 o
22.11.2023
3 | MoitO¢pucCranmapr- | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGHUKOHY
OducHblil naker Hosorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl pabOoThI C OKY- cust) 03641000008190000
MEHTaMH U TOYTON 12
(myoffice.ru) CPOK JieiicTBHs: Oec-
CPOYHO
4 | Tlporpammuas cucte- | AO «Autumna- | Jlunensuonnoe | https://reestr.digital.g | JluueHsuouwsiii go-

Ma ISl 0OHapyKEeHUs
TEKCTOBBIX 3aUMCTBO-
BaHUH B y4EOHBIX H
HayYHBIX paboTax
«AnTtnmnaruat BY3»

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
TUIUIaTHaT OT
17.04.2023 Ne 6627,
CpOK JEHCTBUSA: C
17.04.2023 mo

(https://docs.antiplagia 16.04.2024
us.ru)
5 AcrobatReader AdobeSystems | CpoGoaHo pac- - -
- IPOCMOTP JIOKYMEH- MPOCTpaHIEMOE
toB PDF, DjVU
6 FoxitReader FoxitCorporation | CsoGoHo pac- - -

- IPOCMOTD JIOKYMEH-
toB PDF, DjVU

MPOCTpaHsIeEMOe

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»
CDTOwiki: 6a3a 3Hanuii o nudposoii Tpanchopmanun https://cdto.wiki/

1.



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

NG~ WNE

2. . www.mcx.ru/ OdunmanbHeiii caiit MuHHCTEpCTBa CeNbCKOro Xo3siiicTBa Poccuiickoit
denepanuu.

3. Www.economy.gov.ru Odunuansablii calT MUHHCTEpPCTBA SKOHOMHYECKOTO pPa3BUTHS
Poccuiickoit deneparumu.

4. . www.nlr.ru — Poccuiickas HamoHanpHast OMOIMOTEKA.
5. . WWW.NNS.ru — HarmonasibHas 3JIeKTpOHHAsE OMOIMOTEKA.
6. . www.rsl.ru — Poccuiickas rocymapcTBeHHast OMOIHOTEKA. . . .

7.4.6. LludgpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTeJIbHOM Ipolec-

ce
LMS-mnardopma Moodle
BupryanpHas gocka Mupo: miro.com
Buptyansnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6uaunsie cepBuchl: Suaekc./luck, Oomako Mail.ru
Cepsucsl onpocos: Suaekc ®opmsl, MyQuiz
Cepsucol BueocBs3u: Suaekc reaemoct, Webinar.ru
CepBuc  CcOBMECTHOM paboThl Haa  mpoekTamMu Juis  HeOompmmx  rpymm  Trello
http://www.trello.com

7.4.7. lilndpoBbie TEXHOJOIMH, IPUMEHAEMbIE IPU U3YYCHUHU JUCUHMIIUHBI

Ne | I[udpossie TexHoM0- | Buapl yae6HOH paboTHI, BEINON- | DopMHpyeMBbIe NaK
THH HSIEMBIC C IPUMEHCHUEM (- | KOMIICTCHIMH
POBOM TEXHOJIOTHUH
1. | O6nayHble TEXHOIIO- Jlexinmn OIIK-1, WNI-1omk-1
TUU CamocrosiTenpHas pabora
2. | bombiine qaHHbBIE Jleximmn T1K-9 N/I-1nk-s
CamocTodrenbHas padora

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHne M CIUIIUHbI (MOLYJIA)

B nporecce o0y4ueHUst UCTIONB3YIOTCS:

-OpPIrTCXHUKA,

- ayIUTOPUHU, OCHAILIICHHBIE COOTBETCTBYIOLUM yUYEOHBIM 000pYy/I0BaHUEM (MYJIbTUME-
JUIHBIMU CPEICTBAMM);

- KOMIIBIOTECPHBIC KJIACChI C JOCTYIIOM K CCTU I/IHTepHeT;

- yueOHasi 1 Hay4yHasl JUTeparypa,

- ACMOHCTPAlIUOHHBIC MAaTCPUaJIbI;

-3JICKTPOHHBIC PCCYPCHI.

Pabovas mporpamma aMCIUIUIMHBI (MOayJssi) «MaremaTHKay COCTaBJIEHa COTJIACHO
®I'OC BO no nanpasiernro 05.03.06 — Dxosorus 1 MpupoIoNoib30BaHue (YPOBEHb OaKaIaBpHa-

Ta), YTBEPXJEHHOIO NpHKa3oM MuHUCTepcTBa oOpa3oBaHuss M Hayku P®d  Ne 193 or
11.03.2015.

Astop I[Tuenuuniesa H.B.— crapmuii npenonaBarens kadeapbl MaTeMaTUKH, (PU3UKH U
HHPOPMaIMOHHBIX TEXHOJIOT UM
bop Ty

PereH3enT: T0UEHT Kadeaphl TEXHOJIOTUH, XPAaHEHUS M TEPepabOTKU MPOIYKIIMH PACTEHHEBOI-
ctBa A.H. INonsackuii


http://www.mcx.ru/
http://www.economy.gov.ru/
http://www.nlr.ru/
http://www.nns.ru/
http://www.rsl.ru/

[Tporpamma paccMOTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTHUKH, (PU3UKU 1 HH(OpMaLu-
OHHBIX TEXHOJIOTH MpoTOKOaA Ne 6 ot 9 anpensa 2019 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuu yueOHO-MeTonn4eckoil komuccuu [lmogooBom-
Horo uHctutyTta uM. .B. Muuypuna Muuypunckoro I'AY npotokon Ne9 ot 22 anpens 2019 r.

[TporpaMMma yTBepiKJieHa pelIeHHEM y4eOHO-METOJUYECKOIO COBETa YHUBEPCUTETA MPO-
tokoJ Ne 8 ot 25 anpens 2019 1.

[Iporpamma nepepaboTaHa u A0MOIHEHA B COOTBeTCTBHM ¢ TpeboBaHusmu OI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTHKH, (PU3UKU U HH(DOpMaL-
OHHBIX TexHoJIorMk TpoTokon Ne 7 ot 10 mapra 2020 1.

[TporpamMma paccMoTpeHa Ha 3acelaHuu ydeOHO-MeToanueckoi komuccuu Ilnonoosou-
Horo uucrtutyra um. M.B. Muuypuna Muuypunckoro I'AY nportokon Ne9 ot 20 ampens 2020 r.

[TporpaMma yTBep:kJieHa pelIeHHEeM y4eOHO-METOJUYECKOI0 COBETa YHUBEPCUTETA MPO-
ToK0Ja Ne 8 ot 23 anpens 2020 r.

IIporpamma nepepaboTtaHa u AonoiaHeHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl MaTeMaTHKH, PU3UKU U WH(OpMAITH-
OHHBIX TeXHOJOorui nmpotokon Ne 8 ot 5 anpens 2021 r.
[IporpamMma paccMoTpeHa Ha 3acejaHuM yueOHO-MeToanuyeckoil komuccuu [lnonoosom-
Horo uHctutyra uM. M.B. Muuypuna Muuypunckoro I'AY nporokon Ne9 ot 19anpesns 2021 r.
[IporpaMMa yTBep:k/i€Ha pelICHUEM Yy4eOHO-METOINYECKOT0 COBETa YHUBEPCUTETA MPO-
ToK0Ja Ne 8 ot 22 anpens 2021 r.

[Iporpamma nepepaboTaHa U I0TIOJIHEHA B cOOTBeTCTBUM ¢ TpeboBaHusiMu ®I'OC BO.
[Tporpamma paccMOTpeHa Ha 3acelaHuM KadeIpbl MaTeMaTUKH, (GU3UKU U UH(OPMAIIMOHHBIX
TexHojoruil nporokosn Ne 9 ot 4 ampens 2022 r.

[Tporpamma paccMoTpeHa Ha 3acelaHuu yueOHO-MeToandeckoil komuccuu [lnogooBom-
Horo uuctutyra um. .B. Muuypuna Muuypunckoro I'AY npotokon Ne§ ot 18 ampens 2022 r.
IIporpamma yTBepsKeHa pelieHneM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA PO-
TokoJ Ne 8 ot 21 anpenst 2022 r.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu GI'OC BO

[IporpamMma paccMoTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTukH, GU3NKU U MHPOpMaIH-
OHHBIX T€XHOJOTHM NMpoTokos Ne 9 ot «01» nrons 2023 r.

IIporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHaaMEHTANbHBIX M TMPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna MuuypuHCKOro
['AY (npotokon Ne 11 ot 19 urons 2023 r.).

[Iporpamma yTBep)kJeHa Ha 3acelaHMU y4eOHO-METOJIMYECKOrO COBETa YHHBEPCHUTETa
(mporokon Ne 10 ot 22 utons 2023 r.).
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