MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanuu
®enepalibHOE TOCYAApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«TamboBckuii TocynapcTBeHHBIN yHUBEepcuTeT uMenu I'.P. JlepxaBuHay»
@akynbTET KyJIbTYPhl U HCKYCCTB
Kadenpa nuzaiina u n300pa3uTenbHOrO UCKyCCTBA

YTBEPKITAIO:

Hexaw (baKynLTg;Q.@gyanypbl 1 HCKYCCTB
. @ TIM. KoxeBrrkosa
it v_,.f':/r
" «L7» derpana 20221

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

«EH.1 MaTemaTtuka»
MOJTOTOBKU CIEIUAIMCTOB CPEAHETO 3BEHA 110 CHEeIHaTbHOCTH
«54.02.01 du3aiin (M0 oTpacism)»
OcHoBHasi 00pa3oBaTejibHAas MPOrpaMMa cpeaHero npoeccHOHAJILHOT0 00Pa30BaHMS
Ju3zaifH (1o oTpacisim)
Kpanuduxarnms

«JInzannep»

I'og mabopa 2022

Tam6o0B 2022



Pa3pabGoTunk: ‘/\“@7 e (fl]\AQ% Bepesnep A. /1. npenonasarens xadeapst mpopuiibHOI
nosy3osckoii noarorosku PI'BOY BO TI'Y umenu I'.P. Jlep:kaBun

IKcnepr: C)f?“/',;\ B ®unarosa K.B., K.1.H., 1oueHT kadeapsl Au3aitHa 1

jAcTt

n3obpaszutensHoro uckycctsa®l'6OY BO TI'Y umenu I'.P. [lepxaBuna

Pabouas nporpamma pazpaborana va ocaoBe ®I'OC CIIO no cneunansaoctu 54.02.01 [Auzaiin
(mo otpacnsam) (ot 22 HosiOps 2020 r N 658) u yTBepkeHa Ha 3aceannu kadeapb! qu3aitHa u
n300pa3uTensHOro uckyccrsa «10» ssHBaps ZO;Zrona npoTokot Ne 6.

3aB. kadeapon Uepemucun B. B.




1. MACHOPT PABOYEN NMMPOTIPAMMbBI YYEBHOM JUCIUILIUHBI

1.1. O6aacTb npuMeHeHHs1 NPOrPpaMMBbI

PabGouas mporpamma  yueOHOM  JAMCHUIUIMHBI ~ SBISETCS  YacThbl0  OCHOBHOM
npodeccuoHaibHOM ~ oOpa3oBarensHOi  mporpammbl  (OIIOII) B cooTBeTrcTBHM €
OI'OC CIIO 54.02.01 Ju3zaitn (1m0 oTpacisim).

Mecro muctummuabl B crpykrype OIIOIL: o0meoOpa3oBaTenbHBIA yUSOHBIN ITUKII,
yueOHble qucuuIuInHbl. M3ydaercs B 3 cemectpe.

1.2. e wm 3agaum y4eOHON AMCUMILIMHBI - TpPeGOBaHHSI K pe3yJabTaTam
OCBOCHHS

Leabt0 ocBoeHUs y4eOHOW IUCHUIUIMHBI SBISETCS (HOPMUPOBAHHE KOMIIETEHIIHIA,
HE0O0X0UMBIX Ul Oynyuiei npodeccuoHalbHONW JesITeIbHOCTH; OCBOCHUE OCHOB MAaTEMAaTUKU
¥ MH()OPMATHKY [T JaTbHEHIIET0 MPUMEHEHHSI B TPO(ECCHOHATBHOMN 1A TeIbHOCTH.

3agaun y4eOHOH JUCHUIJINHBI:

- chopMHpOBaTh MPEACTABICHUH O COLHUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(akTOopax CTaHOBJIEHUSI MATEMATHKU;

- c(opMHpPOBATh JOTUYECKOE, AITOPUTMUUECKOE U MATEMAaTUYECKOE MBIILIJICHUE;

- chopMUpOBaTh YMEHHI MNPUMEHATh IOJYYEHHbIE 3HAaHUSA MpPU pelIeHUuU
pa3IMYHBIX 33]a4;

- chopMHpOBaTh TPEACTABIEHUI O MaTeMaTHKe KaK 4acTh OOIIeuelIoBeYecKOil
KyJbTYPbl, YHUBEPCAJIBLHOM S3bIKE HAyKH, IMO3BOJIAIOIIEM OINCHIBATh W HM3ydaTb pealbHbIC
IIPOLIECCHI U SIBJICHUS

- chopmHpoBaTh Yy OOydYaroLIUXCs MPEACTaBIeHUH O poinu HHPOPMATHKU B
COBPEMEHHOM  OOIIecTBe, [OHMMAaHHE OCHOB IPaBOBBIX  ACHEKTOB  MCIIOJIb30BaHMS
KOMITBIOTEPHBIX IPOTpaMM U paboTsl B IHTEpHETE;

- chopMHpOBaTh Y 00YYAIOIIMXCS YMEHUN OCYLIECTBIATh MOUCK M UCIOJIb30BaHUE
uH(popMaluy, HEOOXOAUMON s 3(PQPEKTUBHOrO BBIOJHEHUS NPO(dEeCcCHOHAIbHBIX 3a/ad,
npo¢eCCHOHATBLHOTO M IMYHOCTHOTO PAa3BUTHUS;

- chopmupoBaTh |y OOydYalOIUXCAd YMEHMH TPUMEHSTh, AaHAJIM3UPOBATH,
npeoOpa3oBhIBaTh HHPOPMAITMOHHBIE MOJIETTH PEATbHBIX 00BEKTOB U IIPOIIECCOB

- pasBUTHE Y OOYyYaroIUXcs MO3HABATENbHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX U
TBOPUYECKHUX CIOCOOHOCTEH MNyTeM OCBOEHHS W HCIIOJIb30BAHUS METOAOB HWH(GOPMATUKU H
cpenctB UKT npu nzydeHun pa3inyuHbIX y4E€OHBIX TPEIMETOB;

- npuoOpereHne OOy4YalOIIMMUCSA OMNBITa HCIOJNb30BaHUS UHGOPMAIIMOHHBIX
TEXHOJOTMIl B MHAMBUAYyAJIbHON M KOJUJIEKTUBHON y4yeOHON M NO3HaBaTeNIbHOM, B TOM 4YHCIIE
MIPOEKTHOM, 1€ TEIBHOCTH;

- npuoOpereHne 00yJaromMMHCS 3HAHUN 3TUYECKUX aCHEeKTOB MH(OpPMAMOHHON
JEeSTENIbHOCTH M WH(GOPMAIMOHHBIX KOMMYHHUKAalUd B TJO0QJbHBIX CETAX; OCO3HaHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICYEHHBIX B CO3JAHHWE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CHCTEM, paclpoCTPaHEHHUE U MCII0JIb30BaHUE HH(POPMALUY;



- BJIaJicHHe HMH(POPMAIMOHHON KyJIbTYpOH, CIIOCOOHOCTHIO aHAIM3UPOBaTh W
OLICHUBAaTh  MHQOpPMAIMIO C  HUCHOJb30BaHUEM  HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT i1, cpeicTB 00pa30BaTeNbHBIX U COLUATBHBIX KOMMYHHUKAIUH.

B pesynbrare ocBoeHUs y4eOHON AUCHUILTUHBI 00YYaIOLIHICS JOKEH:

YMETh:

- IPOBOJUTH TOXJIECTBEHHbIE IPeoO0pa30BaHMs HpPpALMOHAIBHBIX, I[10Ka3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPHUECKUX BBIPAKECHUI;

- pemaTth UppanroHaJIbHbIE, JOrapu(pMUUECKHEe U TPUTOHOMETPUYECKHUE YPaBHEHUS U
HEPaBEHCTBA;

- pelaTh CUCTEMbl YPaBHEHHUH N3yYEHHBIMU METOJIaMH;

- CTPOUTH Tpa(UKH JIEMEHTApHBIX (YHKIUNA U IPOBOIUTH NMpeoOpazoBaHUs IrpadUKoOB,
UCIIOJIb3Ysl U3yUEHHbIEC METO/IbI;

- IPUMEHSATH aImapaT MaTeMaTHYECKOrO aHajIn3a K PEIIeHHIO 3a/1a4;

- IPUMEHATh OCHOBHBIE METOJbl T€OMETpPUM (IPOEKTUPOBAHUS, IpeoOpa3oBaHUM,
BEKTOPHbIN, KOOPAMHATHBIN) B PELIEHUH 3a/1a4;

- ONEpHUPOBATH PA3IMYHBIMU BHJAMHM HH(POPMALMOHHBIX OOBEKTOB, B TOM YHCIE C
MOMOIIBIO0 KOMITBIOTEPA, COOTHOCHUTH TIOTYYEHHBIC PE3YJIbTAThI C PeabHBIMU OOBEKTaMH;

- pacro3HaBaTb U OINHUCBHIBaTh HMH(POPMALMOHHBIE MPOLECCHl B  COLUANIBHBIX,
OMOJIOTUYECKUX M TEXHUYECKUX CUCTEMaX;

- HCIIOJIb30BaTh TOTOBblE HMH(OPMAIMOHHBIE MOJENM, OLIEHMBATh WX COOTBETCTBHE
pearbHOMY OOBEKTY U IEIISIM MOICTTHPOBAHUS;

- OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIIMH, COMTOCTABIISISL pa3InYHbIe HICTOUHUKHY;

- WUTIOCTPUPOBATH y4eOHBIE Pa0OTHI C MCIOJIB30BAHUEM CPEICTB HH(DOPMAITMOHHBIX
TEXHOJIOTHI;

- co3maBaTh WH(OPMAIMOHHBIE OOBEKTHI CIOKHOW CTPYKTYpPBl, B TOM YHCIE
THIEPTEKCTOBBIE IOKYMEHTHI;

- MpOCMAaTpHUBaTh, CO3/aBaTh, PEJAKTHPOBATH, COXPAHATH 3alUCH B 0a3axX JaHHBIX,
HOJy4aTh HE00X0IMMYIO HH(OPMAIIHIO 0 3aMPOCy MOJIB30BaATEN;

- HaTJISTHO TIPENICTABIISATH YMCIIOBBIE TIOKA3aTENN U TMHAMHUKY X U3MEHEHHS C TOMOIIBIO
porpaMM JAeJI0Boi rpaduku;

- coOmoaTh MpaBHja TEXHUKU OE30MaCHOCTH W TUTHEHUYECKHE PEKOMEHIAIUU IIPH
UCIIOJIb30BaHUU CPEJICTB MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

3HATB!

- TeMaTUYEeCKUI MaTepHual Kypca;

- OCHOBHBIC TEXHOJIOTHHM CO3J[aHWs, PEIaKTHPOBaHUS, OMOPMIICHHUS, COXpaHEHUS,
nepeaayy HMH(OPMAIMOHHBIX TPOLIECCOB PA3JIMYHBIX THIOB C TIOMOIIbIO COBPEMEHHBIX
IIPOTPAMMHBIX CPEICTB MHPOPMAIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHH;

- Ha3Ha4YeHHE U BUAbI HH()OPMAITMOHHBIX MOJEJIEeH, OMHUCHIBAIOIIUX peaibHbIE OOBEKTHI U
MIPOLIECCHI;

- Ha3HA4YeHUs U (PyHKIMM OTEepallMOHHBIX CHCTEM;

B mpornecce 0OCBOGHMS IUCHUIUIMHBI Y CTYJEHTOB JOJDKHBI OBITh CPOPMUPOBAHBI
cnenytomue oomue komnereHuu (OK):

OK 10. Hcmonp3oBaTh yMEHHS H 3HAHUS YYEOHBIX JNUCHHMIUIMH (eaepalbHOTO
rOCyIapCTBEHHOTO0  00pa3oBaTeNbHOTO CTaHAapTa CcpeaHero obmero oOpa3oBaHus B
poeCCHOHAIBHON JESTEIHPHOCTH.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1 O6uii 00beM yueOHOH AMCUUIIMHBI M BUABI Y4e0HOI padoThl

Buj yuyeOHoii pa6oThI O0bemM yacoB
MakcumajibHas yueOHasi Harpy3ka (Bcero) 52
AyauTopHasi yueOHasi padora (Bcero) 52
B TOM YHCIIE:
JIEKIIMOHHEIE 3aHATHS 26
PAaKTHYECKHE 3aHATUS 26
1abopaTOpPHBIE 3aHATHS -
KypCOBOM MpoekT (paboTa) (ecau mpeayCMOTPEHO) -
BueayauTopHasi (camocTosiTe/ibHas1) padoTa -
B TOM YHCIIE:
camMocCTOsITeNIbHasl paboTa HaJl KypCOBBIM IIPOEKTOM (paboToii) -
(ecu IpeayCMOTPEHO)
WHbIE (OPMBI CAMOCTOSATEIILHON PabOTHI (ITPU UX HATUYUH) .
KoncyabTanuun -
HuddepenunpoBaHHbIit
[IpomexyTouHas aTTecTauus B popme 3a4eT
2.2 TemaTnyeckuii MJIaH U COePKAHUE YIEOHOMH TUCHUTIIUHBI
2.2.1. Copepikanue JeKumi
Tpyno-
eM-
No HazBanue paznena / TeMbl TexHONOMS KOCTE
TEMBI MIPOBEACHUS (uac.)
3 cemecTp
1 Anrebpa
1.1 PasButne nousatus Jlexuus-Buzyanuzanus 1
0 YHncye (Buneonekrus).
1.2 Kopuu, crenenu, norapudmbl Jlexuus c pazbopom 1
KOHKPETHBIX
CUTYaIHM.
1.3 [TpeoOpa3oBanue anredpandeckux BbipakeHuil | Jlekuus-Oecena. 1
2 OCHOBBI TPUTOHOMETPUU
2.1 OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA Jlexuus ¢ pazbopom 1
KOHKPETHBIX
CUTYaLUi.
2.2 [IpeobOpazoBanms npocreimux | Jlekuust ¢ paszbopom 1
TPUTOHOMETPHUECKUX BBIPAKEHUN KOHKPETHBIX
CUTYaIIHH.
2.3 [Ipocreiimme TpuroHomMeTpuueckue ypaBHenus | Jlekuuss ¢ pasdopom 1
U HEepaBEHCTBA KOHKPETHBIX
CUTYaLIUi.




2.4 ApKcuHYC, apKKOCHHYC, Jlekuust ¢ pazbopom 1
apKTaHIeHC Yucia KOHKPETHBIX
CUTYaLIUM.
3 DYHKIUH, UX CBOMCTBA M TpadUKu
3.1 OYHKIHH. Jlexuusa-Oecena 1
[TonsiTvie 0 HEMPEPHIBHOCTH (PYHKLIUHU
3.2 CoiicTBa (yHKIHH. Jlekuust ¢ pazbopom 2
['padmyeckas UHTEpIIpeTalus. | KOHKPETHBIX
[TpuMepbIYHKINOHATIBHBIX 3aBUCUMOCTEH B | CUTYaIlHi.
pealibHBIX Mpoleccax U sBiaeHusx. OOparHbie
byHKIIUU
3.3 [TpousBoanas.IlocnenoBarenbHOCTH Jlekuss ¢ pazbopom 2
KOHKPETHBIX
CUTYaIIH.
3.4 [TepBooOpaznas Jlekmust ¢ pazbopom 2
U MHTErpal KOHKPETHBIX
CUTYaLIUM.
4 YpaBHEeHUs 1 HEPABEHCTBA
4.1 YpaBHEHHS 1 CHCTEMBI Jlekuss ¢ pazbopom 2
ypaBHEHHIA KOHKPETHBIX
CUTYaIIUH.
5 DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATHCTHKHI
5.1 DJIeMEHTBIKOMOMHATOPHUKHU. DJIeMEHTHI Teopuu | Jleknusa-6ecena 2
BEPOSATHOCTEN
5.2 DJIEMEHTBl MaTEMAaTUYECKON CTaTUCTUKH Jlexuus ¢ pazbopom 2
KOHKPETHBIX
CUTyalui.
6 ['eomerpus
6.1 [TpsiMble U TIIOCKOCTH B TPOCTPAHCTBE Jlexkuust ¢ pazbopom 2
KOHKPETHBIX
CUTyaluM.
6.2 MHuororpanauku. Tena u nosepxHocTu Jlekuust ¢ pazbopom 2
BpAIICHUS KOHKPETHBIX
CUTyalui.
6.3 WU3smepenuss B reomerpuu. Koopaunatel u | Jlekuus c paszbopom 2
BEKTOPBI KOHKPETHBIX
CUTYaIIHM.
Ipomesicymounas ammecmayus 6 popme | Jugghep
eHYUpos
AHHbIU
3auem

Jleknus-oecena,
OUCMAHYUOHHBIX 00PA308AMENbHBIX MEXHOLO2ULL.

6 mom yducie C npumeHeHuem IJ1eKmpOoHHO2cO 06yquuﬂ u
HpezmonaraeT HCHOCpCI{CTBCHHHﬁ KOHTAaKT

IpenojaBaTenss ¢ ayJuTOpHEd, C IENbl0 INPHUBICYEHUS K YYacTUIO B Oecele CTYJCHTOB.
Bonpocsl, koTopble 3ajaeT mpernojaBarelb B Hayaje JEKIMM M MO XOAy €€ MOTyT OBITh
MH(OPMALIMOHHOTO WM MpobieMHOro xapakrepa. M mpeaHasHaueHbl OHU JJISl BBIICHEHUS
MHEHHUM M YPOBHS OCBEJAOMIIEHHOCTH CTYJIEHTOB II0 PacCMAaTpUBAEMOM TEME, CTENEHU HX
TOTOBHOCTH K YCBOCHHIO ITOCIIEAYIOIIEr0 MaTepraia, a He Uil KOHTPOJIS.
Jleknus-susyaausanus (Bugeonexkumus). Peanusyercs c [IPUMEHEHUEM
MYJIbTUMEIUMHBIX TEXHOJOTHM, 6 moM uucie ¢ npumeHeHuem 3J1eKMmpOHHO20 O00yYeHus u



OUCMAHYUOHHBIX — 00PA308aMENbHBIX  MEXHOJ02ULL. 3amadeil mpenogaBaTens  SIBISIETCA
CBOEBPEMEHHOE KOMMEHTHPOBAaHHUE JIEMOHCTPHUPYEMBIX POJIMKOB, (poTorpaduii nim ciaiaos.

Jlekuusi ¢ pa300poM KOHKPETHBIX CUTYaUM#, 6 moM yucie ¢ npuMeHeHuem
NEKMPOHHO20 OOVUeHUs U OUCMAHYUOHHBIX 0OpazosamenvHbix mexuonozuti. Ha obcyxnenue
cTaBuTCs (YCTHO, B OYEHb KOPOTKOI BUE03aMNCH, TEKCTE MPE3CHTAIMN) KOHKPETHAs! CUTYallUs.
Jlanee TpPOMCXOMUT KOJUICKTUBHOE OOCYXXICHHE CHTyanuu, Juckyccus. OOcyxaeHue
3aKaHYMBAETCS aHAJIM30M U HEOOXOAMMBIM BBIBOJOM, KOTOPBIM JAeT WM OOYyYarOUIUiiCs WU
IIpernoaaBaTesb.

Conep:xanue JeKuuit

Paszgea 1. Anreopa

Tema 1.1 Pa3BuTHe NOHATHSA O YHCTE

Lenble u paunoHanbHble yucna. JleficTButenbHbie yncna. [IpubnmkeHHble BEIYUCICHHUS.
KomnnekcHsie uncia.

Tema 1.2 Kopnu, crenenu u jorapugmbi

Kopuu u crenenun. KopHu HatypaiabHOM CTENEHM M3 4HCla U UX cBoicTBA. CTENEHHU C
pauMOHAIbHBIMU TOKa3aTeNIIMH, UX CBOMCTBA. CTENEHH C NEWCTBUTENIBHBIMU IOKA3aTENISIMH.
CBoiicTBa cTeneHu ¢ EeHCTBUTENbHBIM TMoKazaTeneM. Jlorapudwm. Jlorapudm umncna. OcHOBHOE
jorapudmuueckoe ToxaecTBO. JlecaTnunbie U HaTypaibHble Jorapudmsl. [IpaBumna neiicTuii ¢
norapudmamu. [Tepexor kK HOBOMY OCHOBAHHUIO.

Tema 1.3 IIpeodpa3oBanue ajredpandecKux BbIPaKeHHUId.
IIpeoOpa3oBanue palMOHAIBHBIX, HMPPALUOHANBHBIX CTENEHHBIX, IOKa3aTeNbHbIX U
norapu(pMUUECKUX BBIPAKCHUH.

Pa3gen 2. OcHOBBI TPUTOHOMETPHUH

Tema 2.1 OcHOBHbIE IOHATHS

Panuannas wmepa yria. BpamarenbHoe nBmwkenne. CHHYC, KOCHHYC, TaHT€HC |
KOTaHreHc unciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXJAecTBAa DOpMyJbl IPHUBENCHUS.
@opmynbl ciaoxeHus. DopMynbl yaBoeHUsT Dopmynvl nonosunHoz2o yena. IlpeobpazoBanus
IIPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKECHUI. ITpeoOpa3oBanue CYMMBI
TPUTOHOMETPUUECKUX (YHKUMH B MPOU3BEJIEHHE W MPOU3BEACHHUS B CymMMYy. BripaxeHue
TPUTOHOMETPUUYECKUX (DYHKIMH yepe3 TaHT€HC MOJIOBUHHOTO apryMeHTa. TpUroHOMETpUYECKHe
ypaBHEHUsT M HepaBeHCTBA. IIpocreilmme TpuroHomerpuueckue ypaBHeHus. IIpocreimme
TPUTOHOMETPUUECKHUE HEPABEHCTBA.

Tema 2.2 O0paTHble TPUTOHOMETPHYECKHE (PYHKIINHU.
Oyukiuu. OOnacTb omnpeAeneHuss MW MHOXKECTBO 3HAueHUW; Trpaduk QYHKIHH,
nocTpoeHue rpaguKoB (GyHKIMHA, 3aJaHHBIX PA3TMUYHBIMU CIIOCOOAMH.

Tema 2.3 IIpeodpa3zoBaHus NPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAsKeHMIt

[IpeobpazoBanus rpaduxoB. [lapannenbHpi TEPEHOC, CHMMETPHUS OTHOCHTEIIBHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEIBHO Hayala KOOPAUHAT, CHMMETPHSI OTHOCUTEIBHO IPSIMOMN
Y = X, pacTsDKEHHE U C)KaTue BIOJIb OCeH KOOpAHHAT.

Tema 2.4 IIpocTeiilne TPUrOHOMEeTPUYECKHE YPABHEHHS H HEPABEHCTBA

CpoiictBa ¢yHKIIMM. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb, OTPAHUYCHHOCTb,
nepuoau4HocTh. IIpomexyTku Bo3pacTaHuss U yObIBaHUS, HauOoJbIllee U HaMMEHbIIIEEe
3HAYeHHs, TOUKH BSKcTpemyma. ['paduueckas unrepnperanus. [Ipumepsl (yHKIMOHATBHBIX
3aBHCHUMOCTEH B PEAJIbHBIX ITPOLECCaX U SIBJICHUSX.



Tema 2.5 ApkcHHYC, aPKKOCHHYC, APKTAHT€HC YUCJIA

OOpatHble TPUTOHOMETPUYECKHE (PYHKIMU: aPKCUHYC, apPKKOCHHYC, ApKTaHI€HC.

Panuannbiii MeTO1 M3MEPEHNUs YIJIOB BpAIllEHUs U CBSA3b C IpaaycHO Mepoil. OCHOBHbIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (OPMYJIbl CIOXKEHHUS, YJIBOCHHUS, IPeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKMX  (YHKUMH B  MPOU3BEIACHUE, IPeoOpa3oBaHUE  MPOU3BEICHHS
TPUTOHOMETpUUYECKUX (YHKIMHA B cymMmy. [Ipocteiiiine TpUroHOMETPHUUYECKUE YPAaBHEHUS U
HEPAaBEHCTBA.

Pa3nes 3. ®ynknuu, UX cBOMCTBA U rpaduKu

Tema 3.1 ®ynkuun. [lonsitne 0 HenmpepbIBHOCTH GYHKIUH
@OyHKIMM, WX CcBoiicTBa M rpaduku ApuMeTHdecKue oInepauud HaJl (QYHKLUIMU.
Crnoxnas pyHknust (komrmo3uiys). [lonsTie 0 HenpepbIBHOCTH (PyHKITHH

Tema 3.2 CgoiictBa ¢ynkuuu. I'paduyeckass uHTepnperanms. I[Ipumepst
(pYHKUHMOHAJBHBIX 3aBHCUMOCTeii B peajJibHbIX Impoueccax M siBJeHUusix. OOpatHblie
GyHkumnu

O6patnbie ¢pyHkuuu. O61acTh onpeaeseHus u o01acTh 3HaYeHUI 00paTHOM QyHKINU.

I'paduk oOpatHOii ¢yHKIMU. CTENCHHBIE, IOKa3aTeiIbHbIC, JIOTAPUPMUUCCKHEC U
TpuroHoMmerpuueckue ¢GyHkiun. OOpaTHble TpuUroHomeTpuueckue QyHkiuu. OnpeneneHus
(byHKIMH, UX CBOMCTBA U rpaduKm.

Tema 3.3 IIpousBoanas. [locienoBare1bHOCTH.

CriocoObl 3a1aHUsl M CBOMCTBA YMCIIOBBIX MocienoBarenbHocTed. [lonaTue o mpenene
MOCJIEI0BATEIbHOCTH. CymiecTBoBaHue npenena MOHOTOHHOH OTrpaHUYEHHON
nocienosarenbHocTd.  CymMMmupoBaHUE —TociefoBaTenbHocTell. beckoneuno —yOwIBaromias
reoMeTpHuuecKas Iporpeccus U ee cymma.

Ilonatne o mnpou3BOJHON (YHKIMH, €€ TeOMETPUYECKUH U (PU3MUYECKUIH CMBICII.
VYpaBHeHue kacaTeabHOU K rpaduky GyHkuuu. [Ipou3BogHbIe CYyMMBI, pa3HOCTH, IPOU3BEACHNUS,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX AJIEMEHTApHBIX (PyHKUuMil. [IpuMeHeHue NpoU3BOAHON K
uccienoBanuio (yHKIUH U moctpoeHuto rpaduxoB. IlpomsBogHbie oOpaTHON (yHKUMH U
KOMITO3ULIUHU (PYHKIIUH.

[Ipumepsl KCIIONIB30BaHUS MPOU3BOJHOM JUISI HAaXOXACHUS HAWIY4IIEro pElIeHUs B
NPUKIAJHBIX 3a7adax. BTopas mnpousBoiHas, ee TeoMeTpHUYecKud U (PU3MYECKHH CMBICI.
Haxoxpaenue ckopocTu ajs mporecca, 3aJaHHOro (popmyson u rpadukom.

Tema 3.4 IlepBooGpa3Hasi U HHTErpaJl.

[IpuMeHeHHnEe ONpPEeNeNeHHOr0 UHTErpajga il HaxOXKAEHUs IUIOIIAJA KPUBOJIUHEHHON
Tpaneuuu. @opmyna Herotona—IJleitbnuna. Ilpumepsl nmpuMeHeHuss MHTerpaja B (U3MKE U
TE€OMETPHH.

Pa3gen 4. YpaBHeHHsI M HepaBeHCTBA

Tema 4.1 YpaBHeHUA U CHCTEMBbI YPABHEHHUI.

PanmonanbeHble, HppallMOHAJIBHBIE, I0KA3aTEIbHBIE U TPUTOHOMETPUUECKHUE YPABHEHUS U
CHUCTEMBI. PaBHOCMIIBHOCTh YpaBHEHHMI, HEPABEHCTB, cUCTEM.OCHOBHBIE NPUEMBI UX PELICHUS
(pa3nokeHne Ha MHOXKHTEIH, BBEJCHHME HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, rpaduuecKuit
METO/). HepageHncraa. PannonaneHsle, HMppaLMOHAIIBHEIE, ITOKa3aTeIIbHBIE u
TPUTOHOMETpHUUYECKHE HepaBeHCTBA. OCHOBHBIE NMPUEMBI UX pelleHus. Mcnonp30BaHue cBONHCTB
u rpadukoB (YHKIMH TIpU peENICHUH YpaBHEHWH ¥ HEpPaBEHCTB. METOJ WHTEPBAJIOB.
N300pakeHre Ha KOOPAWHATHOM IJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHHMH M HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.



Pasnen 5. DiieMeHTBI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATHCTHKH

Tema 5.1 Dy1eMeHTHI KOMOMHATOPUKH. JJIEMEHTHI TEOPHUH BEPOSITHOCTEIA.

OcHOBHbIE TOHATUS KOMOMHATOPUKH. 3ajadyd Ha IMOJACYET 4YHCIAa pa3MEIICHUH,
IIEPEeCTaHOBOK, codeTraHuil. Pemenue 3amau Ha nepebop BapuanToB. Dopmyna OumHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KO3 duienToB. Tpeyronsauk ITackas.

CoObITHE, BEpOATHOCTb COOBITHS, CIOKEHHE U YMHOKEHHE BeposiTHocTel. Ilonarue o
HE3aBUCHMOCTH COOBITHIA. JluCKpeTHas ciydaiiHas BeIMYMHA, 3aKOH €€ pacupeieiCHHs.
YuciioBble XapaKTEPUCTUKU JUCKPETHOW CIy4ailHOW BenWuMHBI. [loHSATHE O 3aKOHE OOJBIITUX
qucell.

Tema 5.2 Dj1eMeHTbI MATEMATHYECKOH CTATHCTHKH

[IpencraBnenue qaHHBIX (TaOIUIIBI, AMATPaMMBI, TpauKH), TeHEpaIbHasi COBOKYITHOCTB,
BEIOOpKA, cpemHee apudmeTHueckoe, MeawaHa. l[loHATHE O 3aJadax MaTeMaTHYeCKOU
CTaTUCTUKH. PerieHne npakTHUecKux 3a/1ad ¢ MPUMMEHEHHUEM BEPOSTHOCTHBIX METOIOB.

Pa3nen 6. 'eomeTpusn

Tema 6.1 IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue ABYX INpsMBIX B IpocTpaHCTBe. IlapajuienbHOCTH IpsMOM U
mwiockoctd. IlapamienpHocTh miockocTel. [lepneHIUMKYISAPHOCT NPSAMOM M IUIOCKOCTH.
IlepnenauKynsap ¥ HAKJIOHHASA. YTOJ MEXAYy NPAMOW M IUIOCKOCTBIO. J[ByrpaHHBIN yroiy. Yroi
MeXay  ImiuockoctsaMu.  [lepnenaukynspHocTs  IByX — Iuiockocted.  ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA:  MapajUIeNbHBIA  I[EPEHOC, CHUMMETPHUS  OTHOCUTEIBHO
IIJIOCKOCTH.

Tema 6.2 MHororpanuuku. Tejia M MOBePXHOCTH BpPalleHUsI

Bepmmnsl, pedpa, rpanu MHororpanHuka. Pa3seprka. MHororpansble yribl. Beimykiibie
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsmas m Hakimonnas npusma. lIpaBunbpHas
npusma. [lapamnenenunen. Ky6. IMupamuna. IlpaBunbHas nupamuaa. YceueHHas MUpamujaa.
Terpasap. Cummerpun B KyOe, B mapajienenumnesne, B npusme u nupampzae. CeueHus kyoOa,
npusMbel M nupamujbl. IlpencraBieHne o npaBUIIBHBIX MHOTOTpaHHHMKax (TeTpasape, KyoOe,
OKTas/ipe, TOJEKadIpe U UKOCAIPE).

Hunuuaap m koHyc. YcedeHHbld koHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTD,
oOpa3yromiasi, pa3BepTka. OceBble CEUeHHUS W CEUYEHMs, MapayenbHble ocHoBaHuio. Illap u
cdepa, ux ceuenus. KacarenbHas miiockocTs k chepe.

Tema 6.3 U3mepenusi B reomerpuu. KoopamHaThl H BeKTOPHI

O06mwem u ero u3mepenue. MurerpanbHas popmyina o0bema.

@®opmynel 00beMa KyOa, TMPSIMOYTOJIBHOTO TapalUleNienuiea, MPU3Mbl, IHHIPA.
®opmynbl 00beMa THpaMUABl W KoHyca. DopMynbl TUIOMAAM TIOBEPXHOCTEH IMIIMHApA W
koHyca. @opmMynbl oO0bema miapa u miuomanau cdepsl. [Tonodbue ten. OTHowmEHUS MUIOMIAanEH
MOBEPXHOCTEH U 00HEMOB MOTIOOHBIX TEI

[IpsmoyronbHas (nekaproBa) cHCTeMa KOOpJAMHAT B mpocTpaHcTBe. Dopmyia
pPacCTOSIHUSL MEXIy ABYMS TOYKaMHU. YpaBHEHHS CQephl, IIOCKOCTH H TPSMOW. BeKTopsl.
Monaynb BekTopa. PaBeHcTBO BekTOpoB. ClioKeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
PaznoxeHne BekTOpa 1O HAIpaBICHUSIM. YTOJI MEXIy AByMs BeKTOopaMu. [Ipoexiust BeKTopa Ha
ock. Koopaunatel Bektopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30Banne KOOPIUHAT M BEKTOPOB MPH PEIICHHMH MAaTEMAaTHYECKUX M MPUKIAJHBIX
3a1ad.



2.2.2.IlpakTHYecKHe 3aHATHS

Tpyno-
eM-
No HasBanue pasznena / Tembl TexHOTOM KOCTE
TEMBbI MIPOBEACHUS (dac.)
3 cemectp
1 Anrebpa
11 PasButue nonsarus IIpakTukym 1
0 4ucie
1.2 Kophu, crenenu, jorapudMel [TpakTuKym 1
1.3 IIpeoOpazoBanue anredbpanyeckux BeipakeHnit | [IpakTukym 1
2 OCHOBBI TPUTOHOMETPUHU
2.1 OcHOBHbBIE TPUTOHOMETPUYECKUE TOXKIAECTBA [IpakTuKyM 1
2.2 [IpeoOpazoBanms npocteiimux | [Ipaktukym 1
TPUTOHOMETPHUYECKUX BBIPAKECHHH
2.3 [Tpocreiimue Tpuronomerpuueckue ypaBHenus | [Ipaktukym 1
U HEPaBEHCTBA
24 ApKCUHYC, apKKOCHHYC, KomOuHupoBaHHas 1
ApKTaHTEeHC YHCIIa dbopma MpaKTUYECKOTO
3aHATUS
3 QDyHKIIMH, X CBOHMCTBA U rpaduKu
3.1 OYHKIHIH. [TpakTukym 1
[ToHsiTHE O HENIPEPHIBHOCTH (PYHKIIUU
3.2 CaolicTBa QyHKIIUH. [TpakTkym 2
I'paduueckas UHTEpIpeTaLus.
[TprMepbIQpYHKIIMOHANBHBIX 3aBUCUMOCTEN B
peasbHBIX Ipoleccax M siBieHusX. OOpaTHble
byHKIMH
3.3 [TpousBoanas.IlocaenoBaTesnbHOCTH ITpakTKym 2
3.4 [TepBooOpa3Has u uHTErpal [TpakTHKyM 2
4 YpaBHEHUs U HEpAaBEHCTBA
4.1 YpaBHEHHUSI U CUCTEMBI IIpakTukym 2
ypaBHEHUU
5 OneMeHThl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHKHU
5.1 ONeMEeHTHIKOMOMHATOPUKH. DieMeHThl Teopun | [IpakTukym 2
BEPOSATHOCTEM
5.2 DJeMeHThl MaTeMaTHUECKOM CTAaTUCTHUKU [TpakTuKyM 2
6 ['eomerpus
6.1 [TpsiMble ¥ TNIOCKOCTH B TPOCTPAHCTBE ITpakTkym 2
6.2 MHuororpannuku. Tena u moBepxHocTu ITpakTkym 2
BpAIICHHUS
6.3 N3mepenuss B reomerpuu. Koopamnatel u | IIpakTukym 2
BEKTOpPBI
Ipomesicymounas ammecmayus 6 popme | Jugghep
eHYupos
AHHbLI

3auyem




IIpakTukym. @opMa IpoBENECHUs NPAKTUYECKOro 3aHATUA. [IpakTuKyMm IpoBOAMTCS, KAk
IpPaBUJIO, IPHU 3aBEPLICHUM KPYMNHBIX pa3fesioB y4yeOHOro Kypca WIM B KOHIE Iepuona
oOyuenns. [Ipennornaraer BBHIIOIHEHHWE OOYYAIOIIMMUCS MO 33JaHUI0O U IOJ PYKOBOJCTBOM
IpenoJjiaBaTessl OJHOW MM HECKOJIBbKUX NpakTHYecKuX pa®oT. B xoxe 3aHsATus oOyuaromuecs
OBJIAJICBAIOT METOJAMH HCCIEI0BAaHUS B COOTBETCTBYIOLIEH 00JIACTH; MOIYYEHMS] U ONHCAHUS
SMIMPUYECKUX JaHHBIX, CTAaHAAPTHBIM cHoco0aM IpeJCTaBleHUs] U OOpaOOTKM JaHHBIX U
aHaJM3a  pe3yJIbTaTOB; YMEHUSIMU paboTaTh C  HOPMATHUBHBIMU  JIOKYMEHTaMH U
MHCTPYKTUBHBIMM MaTepHallaMH, CIIpaBOYHUKaMU. [0 ka0l U3 NpOBEACHHBIX IPAKTHYECKUX
paboT oOyuaromiemycsi MPEACTOMT OTYUTATHCS 32 IMOJYYCHHBIC PE3yJbTaThl, 00OCHOBATh HX
BEPHOCTH U 11€JI€CO00Pa3HOCTh IPUMEHEHHOTO MT0IX0/a K BBIIOJIHEHUIO.

KomOunupoBannas ¢gopma npakrudeckoro 3anatusi (KomOunupoBannoe 3austue). B
X0Jle KOMOMHMPOBAHHOTO 3aHATUS PELIAETCS KOMIUIEKC AMJAKTHUECKUX LeNel: cooOlLieHue
HOBBIX 3HAHWH; OpPraHM3alUs CaMOCTOSTEIBHOTO H3YyYEHHUS HOBOTO YYEOHOTrO MaTepHana;
dbopMHpOBaHHE HAa OCHOBE YCBOEHHBIX 3HAaHUI OOIIMX KOMIIETEHIMH; IIOBTOPEHHE U
3aKperyieHue IPOWJIEHHOro Marepuaja; YTOUHEHue, o0000IleHne U cucTeMaTu3alus
IIOJIyYEHHBIX 3HAaHUM; OSKCIEPUMEHTAJIBHOE IOATBEPKACHUE TEOPETHUUECKUX I10JI0KEHUI;
BbIpa0OTKa YMEHHI M HaBBIKOB CaMOCTOSITEIbBHOTO YMCTBEHHOT'O TPYyJa; KOHTPOJb, aHAIU3 U
OLIEHKAa 3HaHMH M yMEHMH OO0ydYaroluxcs, KOpPpPeKTHpPOBKa yuyeOHOro mpolecca Ha OCHOBE
pe3yNbTaToOB MPOBEPKH, YTOUHEHHUE U JOIMOJIHEHUE 3HAHWM, MOJIKPEIUIEHUE YMEHUM; pa3BUTHE
IIO3HABATEJIBHBIX clIocOOHOCTEH o0yyaromuxcsa. Takum o0Opa3oM, B paMKax KOMOMHUPOBAHHOIO
3aHATHs o0OydarolemMycs He00X0AUMO OBITh TOTOBBIM K pa3HOOOpa3HbIM BUAAM JAEATEIbHOCTU
KaK TEOpEeTHYECKOro, TaK M IPAKTUYECKOIO XapakTepa, 6 MmoM Hucie ¢ HNpUMeHeHuem
9NEeKMPOHHO20 00YUeHUSA U OUCAHYUOHHBIX 00PA306AMENbHBIX MEXHOIOU.

Coneprxanue NPaAKTHYECKUX 3aHATHI
3 cemecTp

Pazpnen 1. Anreopa
Tema 1.1 Pa3ButTue NOHATHS 0 YHCIE
Apudmernueckue IEUCTBUS HaJ YHCIAMU, HAXOXIACHUE NPUOIMKCHHBIX 3HAYCHUI
BEJIMYMH U MOTPEIIHOCTEN BBIYUCICHUN (A0COMIOTHON U OTHOCUTENBHOMN ), CPAaBHEHUE YHCTIOBBIX
BBIPAKCHUI.

Tema 1.2 KopHu, cTeneHu u Jorapugmsl

Brruucnenue u cpaBHeHUE KOpHEW. BrInoaHeHNE pacyeToB ¢ paJuKalaMH.

Pemrenne wuppanuoHanbHBIX ypaBHeHMM. HaxokneHue 3Ha4eHUM CTENEHEH C
panroHaidbHbIMU  TOKa3aTenmsiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHusl  BBIpaXKEHUI,
COZIepKAIIMX CTENEHU. PellieHne moka3aTenbHbIX YpaBHEHUM.

Pemenue npuknaaHbix 3aaad.

Haxosxnenue 3HaueHuit norapudma 1o npou3BoJI-HOMY OCHOBaHHIO. [lepexos oT ogHoro
OCHOBaHHUSl K JApyromy. Bblumcnenue u cpaBHeHue Jorapudmos. JlorapupmupoBanue u
MIOTCHIUPOBAHUE BBIPAXKEHUN.

Tema 1.3 IIpeodpa3oBanue ajredpandecKux BbIPaKeHHUId.
[TpuOnuxeHHbIE BBIYMCIIEHUS U PELISHUs] TPUKIIaIHbIX 3a]1a4.
Pemenue norapupMudecKkux ypaBHEHHHA.

Pa3nen 2. OcHOBBI TPUTOHOMETPHUU
Tema 2.1 OcHOBHBIEC HOHATHSA



Paguanublii MeToa M3MEpEHUs YIIIOB BPalICHUS U CBA3b C IpaayCcHOl Mepoi. O CHOBHBIE
TPUTOHOMETPUUYECKHE TOXIECTBA, (OPMYJIBI CIOXKEHHUS, yJIBOCHHUSA, NMpPeoOpa3oBaHUE CYyMMBI
TPUTOHOMETPUUECKUX  (QYHKIMI B  MpoM3BEACHHE, MpeoOpa3oBaHUWE  IPOU3BEICHUS
TpUroHOMeTpHuecknX (QyHKIHMA B cymmyro IIpocreiimime TpUroHOMETpUYeCKUE ypaBHEHHS U
HEPaBEHCTBA.

Tema 2.2 O0paTHbIe TPUTOHOMeETPUYECKHE (DYHKIUM.
OOpaTHbIe TPUTOHOMETPpUYECKUE (PYHKITNH: APKCUHYC, apKKOCHHYC, apKTAHTEHC.

Tema 2.3 IIpeodpa3zoBaHus NPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAsKeHM It

[Ipeobpa3zoBanus rpaduxos. [lapamiensHblil epeHOC, CUMMETPHUSI OTHOCUTEIBHO OCei
KOOpJMHAT U CUMMETPHUS OTHOCUTEIBHO Hayala KOOPAUHAT, CHMMETPUsI OTHOCUTEIILHO IPSIMOM
Y = X, pacTsDKEHHE U C)KaThe BIOJIb OCel KOOPAHHAT.

Tema 2.4 IIpocTeiiline TPUTOHOMETPHYECKHE YPABHEHHS U HEPABEHCTBA

[IpuMepsl 3aBUCUMOCTEM MEXAYy INEPEMEHHBIMM B PEAIBHBIX IIPOLIECCAX M3 CMEKHBIX
muctuminH.  Omnpenenenue  Gynkuuid.  Iloctpoenwe u  ureHue rpadukoB  (QyHKIMM.
Hccnenoanne GyHKIHH.

Tema 2.5 ApkcHHYC, aPKKOCHHYC, APKTAHT€HC YUCJIA
CaoiicTBa IMHEWHOI, KBaAPATUIHOMN, KyCOYHO-TUHEWHOMN U TPOOHO-THHEHHON (YHKITHIA.
HenpepbiBHBIC U IEpHOINYSCKUE (PYHKITHH.

Pa3nes 3. ®ynknuu, UX cBOicTBa U rpaduku

Tema 3.1 ®ynkuun. [lonsitne 0 HenmpepbIBHOCTH GYHKIUH
[Toka3zatenbHble, JOrapupMUUECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA.

Tema 3.2 CpoiictBa ¢ynkuun. I'paguyeckass wuHTepnperanusa. IIpumepsi
(PYHKUMOHAJIBHBIX 3aBHCHMOCTeill B peajibHbIX Impoueccax U sBJeHusax. OOparHbie
pyHxuun

YucnoBas MOCIENOBAaTEIBHOCTb, CIIOCOOBI €€  3aJaHMsl, BBIUUCIECHUS YICHOB
nocienosarenbHocTU. [Ipeaen nocienosarenbHOCTH. beckoHeuHO yObIBaromas reoMeTpruyecKas
porpeccusi.

Tema 3.3 IIpousBoanas. [locienoBaTebHOCTH.
IIpumepsl KCIIONIB30BaHUS MPOU3BOJHOM JUISl HAaXOXACHMUS HAWIY4IIEro pPELIEHUS B
NPUKIAIHBIX 3aJayax. BTopas mnpousBojiHas, €€ TeOMETpUYECKUH U (UINYECKUH CMBICIL.
Haxoxxaenue ckopocTu JiIs Iporecca, 3aaHHoro (GopMyJion U rpadukom.

Tema 3.4 IlepBooOpa3Hasi U HHTerpaJl.

[IpuMeHeHne ompeneneHHOro MHTErpanga il HaxOXKICHUs IUIOIIAJA KPHUBOJUHEHHON
tpanenuu. @opmyna Herotona—IJleitonuna. Ilpumepsl nmpuMeHeHuss MHTErpana B (U3UKE U
TEOMETPHH.

Pa3nen 4. YpaBHeHUs1 M HepaBeHCTBA
Tema 4.1 YpaBHeHHs 1 CHCTeMbl YPABHEHMI.
[IpumeHeHne MaTeMaTHUYECKUX METOJNOB JJIsi DPELICHHUS COAepXkKaTeNbHbIX 3ajad U3
pa3INYHBIX 00J1aCTe HAYKH U TPAKTUKH.
WuTepnperanus pesyibraTa, yueT peaabHbIX OTPAaHUYCHUH.



Kopuun ypaBHenuii. PaBHOCHMIBHOCTH ypaBHEeHHH. [IpeoOpa3oBanue ypaBHEHUH.
OcHoBHBIE TpUEMBbI pelleHUs ypaBHEHHMH. Pemenue cucreM ypaBHeHuid. lcnonbp3oBaHue
CBOWCTB M rpauKoB (PYHKLUH JUIsl peLICHUs] ypaBHEHUH U HEPAaBEHCTB.

Pa3nen 5. DjieMeHTbl KOMOMHATOPUKHU, TEOPHH BEPOSITHOCTENH M CTATUCTHKH

Tema 5.1 DileMeHTBI KOMOMHATOPUKHU. JJIeMEHThI TeOPHHU BEPOATHOCTEI.

Hcropus pa3BuTusi KOMOMHATOPUKH, TEOPUHM BEPOATHOCTEH M CTATUCTHKH M MX POJb B
pa3auuHbBIX cepax dYeIoBeUeCKOU xkusHeaesTenbHoCcTH. [IpaBuina komOmHAaTOpUKH. Pemienue
KOMOMHATOPHBIX 3ajnad. Pa3memienus, codetaHuss M nepecTaHoBKU. buHom HbroToHa u
TpeyronbHuk [lackans. [Ipuknannsie 3anayn.

Tema 5.2 DileMeHTBI MaTeMATHYECKON CTATHCTHUKH

Kitaccuueckoe ornpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpEMa O CyMMe
BeposITHOCTEN. Bbrunciienne BepostHocTed. [Ipuknanneie 3amaun. IIpencraBieHue 4mciaoBBIX
naHHbIX. [Ipuknanssle 3anaun.

Pa3nen 6. 'eomeTpusn

Tema 6.1 IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

[Ipu3Hakyu B3aMMHOIO PpACIOJOKEHHS MPAMBIX. YTON MEXAYy NpsAMbIMH. B3aumHoe
pacmojokeHUue NpsMbIX U IIOCcKocTed. IlepneHaukynsap M HAakJIOHHAas K IUIOCKOCTH. YTOII
MEXAY NPSMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM DPACIOJIOKEHUM NMPAMOW U IIJIOCKOCTH.
Teopema o Tpex NepHneHAUKYIAPaAX.

Tema 6.2 MHororpanuuku. Tejia M MOBEePXHOCTH BpPalleHUsI

[Ipu3Haky u CBOMCTBA NMapaJUIEIbHBIX U IEPIEHAUKYIISPHBIX IUIOCKOCTEN. PaccTosiHne oT
TOYKU JO IIJIOCKOCTH, OT IPSAMOM [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY IUIOCKOCTAMH, MEKIY
CKpEIIMBAIOIIUMHUCA TNPSIMBIMH, MEXIy IPOU3BOJIBHBIMM (QUIypaMH B IPOCTPAHCTBE.
[TapajuieapHOE MPOCKTUPOBAHUE M €ro CBOMCTBA. TeopeMa O IUIOMEAAUM OPTOrOHAIBHOU
MPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOE pacnoioskeHne IpOoCTPaHCTBEHHBIX PUTYD.

Tema 6.3 U3mepenusi B reomeTpuu. KoopauHaThl H BEKTOPBI

Paznuunple  Buabl  MHOTOTpaHHUKOB. Wx  wu3o0paxkenus. CeyeHusi, pa3BepTKH
MHOTOrpaHHukoB. [lnomaaps noBepxHoctu. Buasl cummerpuii B nmpoctpanctBe. CUMMETpUS Tel
BpaIleHUs] U MHOTOTPaHHUKOB. Berurciienne miomajei 1 00beMOB.

Bekropel. JleiictBus ¢ BekTopamu. JlekapTroBa cucremMa KOOpPAMHAT B IMPOCTPAHCTBE.
VYpaBHeHHe OKpyx)HOCTH, cepbl, mmIockocTH. PaccrosHue Mexmay Toukamu. J[ledicTBusi ¢
BEKTOpaMH, 3aJaHHBIMM KoopJauHaTaMu. CKaJsipHOE€ NPOU3BEACHHE BEKTOpPOB. BekTopHoe
YpaBHEHUE MPSIMON W IUIOCKOCTH. MCHoJIb30BaHWE BEKTOPOB MPHU JIOKA3ATEIBCTBE TEOPEM
CTEPEOMETPUMU.

2.2.3. B xoxme 3aHATHI C NpUMEHEHHEM O3JIEKTPOHHOIO OOYy4YEeHHS M JIMCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH HCIIOIB3YIOTCS CIeayIole 00pa3oBaTebHble TEXHOIOTHH:

Buanl 3ansaTuid Buabl ucnosb3yemMbix MeTtoanyeckue
TeXHOJIOTHH pa3bsiCHEeHH S
Oddnaitn wim onnaitn 3aHsTHE IPOBOAUTCS C TPUMEHEHUEM
TEXHOJIOTHH: BEOMHAPHI, nH(pOpMaIUOHHO-
JucTaHIIMOHHOE BUJICOKOH(EPEHIINHY, TEJICKOMMYHUKALIMOHHBIX CETEeH IIpU
3aHATHE BHUPTYyaJIbHbIE IPAKTUUECKUE OIIOCPEIOBAaHHOM (Ha pPaCCTOSIHUN)
3aHATHS U T.J. B3aMMOJICHCTBHM 00YUAIOIIUXCSI U




KeiicoBas-TexHonorus:
WCIIOJIb30BaHUE HAOOPOB
(KeHCOB) TEKCTOBBIX,
ayJIMOBU3YAIIbHBIX U
MYJIbTUMEANHHBIX YIeOHO-
METOMYECKUX MAaTePHAJIOB U UX
pacchuIKa s
CaMOCTOSITEIILHOTO U3yUCHHSI
yYalIuMCsl P OPTaHU3aIHH
PEryJISIPHBIX KOHCYJIbTAIMHA Y
IIPENOIABATEIICH.
WupuBuyanbHbBIE U TPYIIIOBEIC
KOHCYJIbTAIlH, PEaTH3yeMbIe BO
BCEX TEXHOJOTHYECKUX Cpe/ax:
AJICKTPOHHAS 1M0o4Ta, chat-
KoH(pepeHus, Gopymsi,
BUJACOKOH(EPEHIINHU H T.JI.

MeJarornyecKkux paboTHUKOB.
JlucraHmuoHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH MPEANOIAraloT
yAJICHHBIA PEKUM PaOOTEHI.

JIEKTPOHHOE
3aHsATHE

TexHoIOTUM UHTEPAKTUBHOTO
oOy4eHus1, TpyNIoBoil u
KOJUJIEKTUBHOM paboThI Ha
OCHOBE UCIOJIb30BaHUS
CBOOOHBIX PECYPCOB,
pa3MEIICHHbBIX B UHTEPHETE,
ANEKTPOHHBIX 00Pa30BaTEIbHBIX
pEeCYpCOB, BKIIFOUEHHBIX B
KOMILJIEKT y4eOHHKa,
METOJIMYECKUX MAaTEPUATIOB U
3JIEKTPOHHBIX 00pa30BaTEeIbHbIX
pecypcoB, pazpaboTaHHBIX
npenoaaBaTesiMu

3aHsTHE IPOBOJAUTCS C TPUMEHEHUEM
cojiepxalieiics B 6a3zax TaHHBIX U
UCIIONIB3YEMOU MIPH pealin3aluu
00pa30BaTeNIbHBIX IPOrpaMM
nHpopMaIuy 1 00eCIeYnBaIOIINX €€
00paboTKy MH(POPMALIMOHHBIX
TEXHOJIOT U1, TEXHUYECKUX CPE/ICTB, a
TaKkxe NHPOPMaIMOHHO-
TEJIEeKOMMYHUKAIIMOHHBIX CETEH,
o0ecreunBaroIuX rnepeaaydy mno
JUHUSM CBSI3U YKa3aHHOM
uHpOpMaNNH, B3aUMOACHCTBHIE
00y4aromuXxcs U MeJaroruyeckux
pabOTHHKOB.

2.2.4. YueOHO-MeTOAMYECKOE 00ecedeHre CAaMOCTOATEeIbHOI padoThl 00y4arOIINXCSH

Tpyno-em-
Ne TemaTnka dopma KOCTb
TEMBI NpoBeIeHusl (dac.)
3 cemectp
1 Anrebpa
1.1 PasButne nousatus MMOJATOTOBKA K -
0 9mcie MPAaKTHYECKIM
3aHATUSIM
1.2 Kopuu, crenenu, gorapudmbl ITOATOTOBKA K -
MPAaKTUYECKUM
3aHATHUSIM
1.3 [TpeoOpa3oBanue anredpanuecKux BbIpaXKEHUI | MOArOTOBKA K -
MPAaKTHYECKIM
3aHATHUSIM
2 OCHOBBI TPUTOHOMETPUH
2.1 OCHOBHBIE TPUTOHOMETPUUECKHE TOKAECCTBA HOJATOTOBKA K -
IPAaKTUYECKUM




3aHATHUSIM
2.2 [IpeobpazoBanus MPOCTEHUIINX | TOATOTOBKA K
TPUTOHOMETPHUUYECKUX BBIPAKECHHH MPAKTUYECKIM
3aHATUSIM
2.3 [Tpocreiiire TPUroHOMETPUUECKHE YPABHEHUS | TOATOTOBKA K
U HEpaBEeHCTBA IPAaKTUYECKUM
3aHATUSIM
2.4 ApKCHHYC, apKKOCHHYC, HOJIrOTOBKA
ApKTaHTEeHC YHCIIa MPAKTUYECKUM
3aHATUSIM
3 QDyHKIMH, UX CBOMCTBA U rpaduKu
3.1 DyHKINH. [IOATOTOBKA K
[TonsiTHE O HETIPEPHIBHOCTU (PYHKIIUU MPAKTUYECKUM
3aHATUSIM
3.2 CaotiicTBa QyHKIUH. [IOATOTOBKA K
I'papuueckas  unTepnpertaums. Ilpumepsl | mpakTUYeCKUM
(YHKLIHMOHAJIBHBIX 3aBUCUMOCTEH B PEAIbHBIX | 3aHATHIM
npoieccax u siBneHusix. O0parHele QyHKIMU
3.3 [TpousBonnas. [locnenoBareabHOCTH HOJrOTOBKA K
MPaKTUYECKIM
3aHATUSIM
34 [TepBooOpa3nast u HHTETpaI MOJATrOTOBKA K
IPAaKTUYECKUM
3aHATUSIM
4 YpaBHEHUs U HEpAaBEHCTBA
4.1 YpaBHEHUS U CUCTEMBI HOJITOTOBKA
ypaBHEHHH MPaKTUYECKUM
3aHATHUSIM
5 OneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHKHU
5.1 ONeMEHTHIKOMOMHATOPUKHU. DJIEMEHThl TEOPUH | MOATOTOBKA K
BEPOSTHOCTEH MPAaKTUYECKUM
3aHATHUSIM
5.2 DJIeMeHTHl MAaTeMaTHUECKOW CTATHCTHUKU MOJITOTOBKA K
MPaKTUYECKUM
3aHATUSIM
6 ["'eomeTpus
6.1 [IpsiMbI€ U TITOCKOCTH B TIPOCTPAHCTBE MOJITOTOBKA K
MPAaKTUYECKUM
3aHATHUSIM
6.2 MHororpanHuky. Tena ¥ MOBEpXHOCTH MOJrOTOBKA K
BpaIICHUS MPAaKTHYECKIM
3aHATUSIM
6.3 Usmepenuss B reomerpuu. KoopanHaTel U | MOATOTOBKA K
BEKTOPHI MPAaKTUYECKUM
3aHATHUSIM

Bompocer u 3amaHust ajis MOATOTOBKM K TPOMEXKYTOUHOM aTTECTalldd, 3aJaHus I
CaMOCTOSITENILHOM pa0OThl M METOJWYECKHE PEKOMEHJAIMM I10 BBINOJHCHUIO 3aJlaHui
CaMOCTOSITEIbHON pabOThI CTYJIEHTOB BKJIFOYCHBI B (DOH]T OIICHOYHBIX CPEACTB AUCIUILUTHHBI.

3. METOANYECKHUE YKA3ZAHUA JJISA OBYYAIKOUIUXCSA 1TO AUCHUTITINHE

PexoMeHIaIUM 110 TEOPETHYECKOMY 00yUYEHH IO



Nzyuenne mucrummHa OIT CITO TpebyeT CHUCTEMAaTHYECKOTO W TOCIEI0BATEIHHOTO
HAKOIJICHUs 3HAHWH, OCHOBHAS 4YaCThb KOTOPBIX HpuoOperaercst cryneHTamu Ha jekuuu. C
L0 ONTHMAJIBHOIO HCIOJB30BaHUS JIEKIMOHHOIO BPEMEHH, CTYIEHTY, KaK M K 3aHATHAM
UHBIX (OopM, HEOOXOIUMO OBITH MOATOTOBJIEHHBIM. B pamkax TakoW MOATOTOBKH CTYICHT
JIOJIKEH:

- Iepel KaXa0i JIeKuued mnpocMarpuBarh pabouyr0 MHpOrpaMMy AWCHUIUIMHBI, 4YTO
IO3BOJIMT  COKOHOMHUTb BpeMs Ha  (QOPMYJIHMPOBKY TE€Mbl JIGKLMOHHOIO  3aHATHS,
paccMaTpUBaEMBbIX BOIIPOCOB, PEKOMEHYEMOI INTEPATYPHI;

- Iepel OYEpPENHOM JIEKIMEW IPOCMOTPETh IO KOHCIEKTY MaTepual MpeiblIylein
aekuuu. Ilpu 3aTpynHEHMSX B BOCHPUSATHH MaTepHaja clenyeT OOpaTUThCS K OCHOBHBIM
UCTOYHUKaM JiuTepaTypbl. Eciin pazoOparbcs B MaTepualie OnsTh HE yAAJIOCh, TO 0OpaTUTECh K
JekTopy (Mo rpaduKy ero KOHCYJIbTAlUM) WM K MPENnoJaBaTeio Ha MPAKTHUYECKUX 3aHITHUSX.
He cnenyer octaBiATh «OelbIX MATEH» B OCBOCHUU MaTepHala;

- oOpamaTh BHUMaHUE Ha 3aIJITAHUPOBAHHYIO (POPMY MPOBEICHHS JIEKIIMOHHOTO 3aHSITH,
JUIL TOTO YTOOBI MPUEMBI U METOJIbl, UCIOIb3yEMBbIE JEKTOPOM, HE CTAU HEOXKUJAHHOCTBIO,
ObuTH Y PEKTHBHBI 32 CYET YCTAHOBIICHHUS KAYeCTBEHHOW 00PAaTHOU CBSI3U C Ay TUTOPHEH.

IIpu mpoBepke yKka3zaHHBIX 3aJJaHUN OLEHUBACTCSI OPUTMHAIBHOCTD, CAMOCTOATEIBHOCTD,
TBOPYECKUN MOJIXO[, IOTUYHOCTD U3JI0KEHUS, IPAKTUKOOPUEHTUPOBAHHOCTD U JIp.

PexomMenaanuu no npakTu4ecKoMy 00y4eHuIo

OtpaboTka yMeHUH W BBIpaOOTKAa MPAKTHYECKHX HABHIKOB CTYJEHTOB B MEPBYIO
ouepellb CBA3aHA C UX JACATEIbHOCTBIO HA IpaKTUYECKUX 3aHATHAX IIpakTnueckoe 3anATHE
IpeJHa3HayaeTcss s yriayOJeHHOro W3Yy4YeHMs JUCLUUIUIMHBI U OBJIAJICHUS METOJ0JIOTHUEH
IPUMEHHUTEIBHO K OCOOEHHOCTSIM HM3y4aeMOW OTpaciyd HaykKu. Bo MHOroM MOArOTOBIEHHOCTh
CTyJ€HTa K IPaKTUYECKOMY 3aHSITHIO OIpPENEIseT pa3BUTUE €ro KOITHUTUBHOM CQepbl, pocT
npo¢eCCHOHATIBHOIO MacTepcTBa, (OpMUpPOBaHHE KOMIIETEHLUMH corjacHo peanusyemoit OIT
CIIO. B cBs3u € 3TUM, CTYIE€HT JOJKEH:

- UMETh Npu cebe Ha MPAKTUUYECKOM 3aHITUH PEKOMEH0OBaHHYIO IpernojiaBaTeieM
JUTEpaTypy U UHBIE yUeOHbIE MaTepUaIbI;

- 3a0J1arOBpEMEHHO B COOTBETCTBUM C PEKOMEHJIOBAaHHBIMHU JIUTEPATyPHBIMU
MCTOYHUKAaMU IpopaboTaTh TEOPETUUECKUI MaTepHall, COOTBETCTBYIOLIECH TEMbI 3aHATHS;

- IIPU MOATOTOBKE K IPAKTHUECKHUM 3aHATHUSM MCIIOJIB30BATh HE TOJBKO JIEKIUH,
KOHCIIEKTbI, OCHOBHYIO U JIOMIOJHUTEIbHYIO Y4eOHYIO JMTEpaTypy, HO U MaTepuaybl y4eOHbIX
HOPTAJIOB, POCCUICKHUX, a MPH HEOOXOIUMOCTH MEXAyHapoaHblx 0a3 manHbix, PUHILI, ecnu
storo Tpedyet nzyuenue qucuumminHel OI1 CIIO nnm otaensHOro ee paszaena (TeMbl);

- B Ipollecce TMOATOTOBKM K THPAKTUUYECKOMY 3aHATHIO C(HOpMYJIUpPOBaTh, a
BIIOCJIEJICTBUM 3aJaTh MPENOJAaBaTEeNI0 BOMPOCH [0 MaTepually, BbI3BaBLIEMY 3aTpy/IHEHUS B
€ro IOHMMAaHUHU ¥ OCBOEHUH, a TAKXKE MPU BHINOIHEHUH 3a/1aHUH, BBIEIICHHBIX IIPETIOAaBaTeIEM
JUISL CAMOCTOSITETTLHOM PabOThI CTYICHTA;

- B XOJI€ MPAKTUYECKOTO 3aHATHS 1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYILIECTBY
BOIIPOCOB;

- Ha TIPAaKTHMYECKOM 3aHATHUM JOBOJUTH KAXKAYI0 3ajady [0 OKOHYATEIbHOIO
pellleHus, JeMOHCTPUPOBAaTh IMOHMMaHUE MPOBEACHHBIX pPACUETOB (aHAJIM30B, CUTyaluil), B
cilydae 3aTpyJHEHHUH 00paIiaThCs K MpenoaaBaTeio.

[Ipn MIpOBEpKE yYKa3aHHbIX 3aJlaHui OLIEHUBAETCS OpPUTHHAJIHOCTb,
CaMOCTOSITENIBHOCTb, TBOPUYECKUI MOJIXO[, JIOTUYHOCTh U3JI0KEHUS,
MPAKTUKOOPUEHTUPOBAHHOCTH U JIP.

PexomMenaauum mo 3j1eKTPOHHOMY OOYYeHHMI0 M NPUMEHEHHI0 JMCTAHIHOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHIA.

CornacHo ct. 16 ®eaepanbaoro 3akoHa X»273-D3 ot 29.12.2012 «O6 O6pa3zoBanuu B
Poccuiickoit ®enepauun» 10X IJIEKTPOHHBIM OOy4YeHHeM IIOHMMAeTCs OpraHu3alus
00pa30BaTeIbHOW JEATENbHOCTH C IPUMEHEHUEM cojepikalleiics B 0a3ax JaHHBIX U



HCIIOJIB3YEMOW TIPH peau3anusi 00pa30BaTeIbHBIX MPOTpaMM HH(POPMAIIMHA B 00ECTIEYMBAIOIINX
ee 00paboTKy MH(DOPMAIIMOHHBIX TEXHOJIOTHH, TEXHUYECKUX CPECTB, & TAKKE

MH(POPMAIIMOHHO-TEIICKOMMYHHUKAITMOHHBIX CETeH, 00ecneunBaronux Iepenady o
JUHUSAM CBSI3U YKa3aHHOW WH(OpPMAIK, B3aHMMOACHCTBHE OOYYAIONMIUXCS W TIEIarOrH9eCKuX
PaOOTHHKOB.

Ilon JMCTAHIHMOHHBIMH  00pPa30BATEIbHBIMH  TEXHOJOTHSIMH  [TOHHUMAIOTCS
o0pa3oBaTellbHbIC TEXHOJIOTHH, PEaIM3yeMble B OCHOBHOM C NMPHMEHEHHEM HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETe MpPH OIMOCPEJOBAHHOM (HA PpACCTOSHUU) B3aUMOICHCTBHU
00yYaromuXcs U TeIarorndeckux paboTHHKOB.

DNeKTpOHHOE 00yUeHHUE MpeaIoaraeT UCIoIb30BaHre HH(POPMAIINH, COepKaIIeHCs B
0a3ax JaHHBIX, 1 HHOOPMAIIMOHHBIX TEXHOJOTHI U HH()OPMAIIMOHHO-TEIIEKOMMYHHUKAITHOHHBIX
ceTell st ee 00pabOTKHM M TepeJavyd MPU B3aUMOJICHCTBUU OOYYArOMIMXCS U MEJaroruuecKux
paboTHUKOB.  JlucTaHIIMOHHBIE  00pa3oBaTENbHBIC  TEXHOJOTMH  PEAIM3YIOTCS  4epes
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHBIE CETH, KOrja OOydJarmuecs | IeJarormueckue
pabOTHUKU HAXOJATCS HA PACCTOSTHHH.

To ecTh 1 B TOM, U B JPyTroM CiIydae MpeayCMaTpPUBACTCS UCTIOIb30BaHUE KOMIIBIOTEpA
U CETeBOW WHQPPACTPYKTYPbl, HO TMPH OJICKTPOHHOM OOYYEHHH 3TO HHCTPYMCHTHI
HETNIOCPE/ICTBEHHOTO B3aWMOJICUCTBHS OOYYAIOIIUXCS W IEJAarormuecKux paOOTHUKOB, a IPU
JMCTaHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUSX - YIAJICHHOTO.

OCHOBHBIE BU/Ibl YYEBHOM JESTEJIBHOCTHU C IPUMEHEHUEM JIOT:

- JIEKLIUH, pealu3yeMbleé BO BCEX TEXHOJOTMYECKUX CpeAax: paboTa B ayJAUTOPUU C
3JIEKTPOHHBIMU y4EOHBIMU KypCaMH 10/ PYKOBOJICTBOM METOAMCTOB-OPraHU3aTOPOB, B CETEBOM
KOMITHIOTEPHOM KJ1acce B cucteMe ONn-line (cucrema oOIeHus nmpemnoaaBaresis U 00yJaronuxcs B
pexume peanbHOro BpemeHu) U cucteme Off-line (cuctema oOmieHus, mpu  KOTOPOIt
npenojaBaresb U o0yuaroniecs 0OMEHUBaIOTCS HHPOpMaIueil ¢ BpeMEHHBIM MPOMEKYTKOM) B
dopme Telte - U BUICONEKIUI U JTeKIUN-TIpe3eHTalni;

- MpPaKTUYECKUE, CEMMHAPCKHE U J1a0OpaTOpHbIE 3aHATHS BO BCEX TEXHOJIOTMYECKHX
cpenax: BuaeoKOH(DepeHiun, codecenoBanns B pexxume chat (cuctema oOILICHUsI, IPH KOTOPOiA
Y4aCTHUKHU, MOJKIIOYeHHbIE K IHTepHET, 00CYKAal0T 3a/laHHyI0 TEMY KOPOTKHMMH TE€KCTOBBIMU
COOOLIEHUSMH B PEXKHUME PealbHOTO BPEMEHH),

- 3aHATUS B y4eOHO-TPEHHPOBOYHBIX Kjaccax, KOMIBIOTEPHBIN J1abopaTOpHBIN
NOPaKTUKYyM, NpOQECCHOHATIbHBIE TPEHUHTH C MCIOJIBb30BAaHUEM TEJICKOMMYHHMKAIIMOHHBIX
TEXHOJIOTHIi;

- yyeOHasl MpaKkTUKa, peaau3alus KOTOpOi BO3MOXKHA MOCPEICTBOM MH()OPMAITMOHHBIX
TEXHOJOTWI; WHAMBHAyaJbHbIE M TPYNIOBbIE KOHCYJIbTAlMM, pealu3yeMble BO BCEX
TEXHOJOTUYECKUX Cpellax: dJeKTpoHHas noura chat-kondepenimu, Gpopymsl,

- BUJICOKOH(EPEHLINN;

- caMmocTosiTenbHas paboTa OOydYaloUIMXCs, BKIIOYAIONIAs HW3YYEHHE OCHOBHBIX H
JOTIOTHUTEIBHBIX y4eOHO-METOUYECKIX MaTepUAJIOB; BBINOJIHEHUE PACYETHONPAKTUYECKUX U
pacyeTHO-Tpa)MUeCKUX, TECTOBBIX M HWHBIX 3aJaHUN; BBIOJHEHHE KYpPCOBBIX IPOEKTOB,
HalMcaHHe KypCOBBIX paboT, TeMaTHdyecKux pedepaToB U dcce; paboTy ¢ UHTEPAKTUBHBIMU
yu4eOHMKaMU M y4eOHO-METOJMUYECKUMH MaTepuallaMH, B TOM 4HCIE C CETeBBIMH WM
ABTOHOMHBIMM MYJIbTUMEIUIHHBIMUA 3JIEKTPOHHBIMH Y4eOHUKAMM, NpPaKTUKyMaMmu; paboTy ¢
0a3aMu JaHHBIX YAAJICHHOTO JOCTYTIA;

- TeKylIle U pyOeKHbIE KOHTPOJIS, MPOMEKYTOUHbIE aTTecTaluu ¢ npuMeHenuem JJOT.

OCHOBHBIE BU/Ibl YUEBHOM JIEATEJIBHOCTU C IIPUMEHEHUEM D0:

caMoCTOsITeNIbHAasi MHTEPAKTUBHASA M KOHTPOJIMpyeMas MHTEHCHBHAs paboTa CTyAEHTa C
Y4EOHBIMM MaTepuajlaMi, BKJIIOYAIOUIMMU B ce0d BHICOJEKIMH, CIANAbI, METOIUYECKUE
PEKOMEHJALMA II0 M3y4YCHUI0 JUCLMIUIMHBI M BBIIOJHEHUIO KOHTPOJIBHBIX 3aJaHUM,
KOHTPOJIbHBIE U UTOTOBBIE TECTBHI.



4. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI YYEFHOM JUCIHUATIIAHBI

4.1. MatepuajbHO-TeXHHYECKOe obecreyeHHe
Peanu3anus nporpammsl y4eOHOM JUCLMIUIMHBI MPEAINOJIAaraeT Haluuue ydeOHOro
kabuHera «KabuHer Matematuku M mHpopMmaTtuku», KaGUHeET Juisi caMOCTOATENbHOW paboThl,

Komnbrorepnsiit kitacc Ne315
Ilepeuenv ocho6Hno20 060py008aHUL.

Cron ydyeHuyeckud - 15 mr.

Cryn nns npenonasarens - 1 mr.

Cron s mpenogaBaresis - 1 mrT.

CkaMmbs yyeHudeckas - 37 miT.

MenoBas yuenndeckas 1ocka - 1 mir.

KomMmiprorepc BO3MOKHOCTBIO NMOAKIIOUEHN K ceTd "MHTepHer" u obecriedeHneM JocTyna B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTEeNIbHYIO cpeay opranuzaruu - 10 mir.

Ilepeuens npocpammHno2o obecnevenust:

Onepanuonnas cucreMa Microsoft Windows XP SP3 - ceprudukaT nouyimHHOCTH Ha
CHCTEMHBIX Oy10Kax (6eccpodHo)

OnepannonHas cucreMa «AnsT O6pazoBanuey - nuien3ust NeAAO.0071.00 (cpok neiicTBus:
10.09.2020 no 01.09.2022)

Kaspersky Endpoint Security mis6usaeca — Cranmaptasiii Russian Edition. 1500-2499 Node 1
yearEducationalRenewalLicence — nunensuonnsiii goroeop BBA030920/1-9 ot 01.12.2020
(cpok meiictrust: ¢ 03.12.2020 mo0 26.12.2021)

CorelDRAW Graphics Suite X3 - 3046674 ot 4.10.2007 (6eccpouHo)

Adobe Photoshop CS3 - ceprudukar NeCE07100355 ot 15.10.2007 (6eccpouno)
1C:Ilpennpusrtue 8 - per.Homep 8922830 (6eccpodno)

IBMSPSSStatistics 20 — nutiersuonnoe gorosop Ne20120615-1 ot 15.06.2012 r. (6eccpouro)
DneKTpOoHHBIN nepuoaudeckuii cipaBouHuk «Cuctema TAPAHT» - norosop Ne72-01/2021 ot
02.12.2020 r. (cpox ameiictBust ¢ 11.01.2021 mo 31.03.2021 rr)

Adobe Reader X1 (11.0.08)

4.2 UndopmanmnonHoe odecrieuenne 00yueHust

OcnosHas tumepamypa.

1. Bappun, 1. M. Maremaruyeckuii aHainu3: y4eOHMK U MPAKTUKYM JUIS CPEIHEro
npodeccnonanbHoro obpazosanus / 1. U. baBpun. — 2-e u3n., ucnp. u gom. — Mocksa :
UznarensctBo HOpaiit, 2019. — 327 c. — (IIpodeccuonansnoe oobpazoBanue). — ISBN 978-5-
9916-6247-5. — Texct: amextponHbiii https://biblio-online.ru/viewer/matematicheskiy-analiz-
426512#page/1

2. boromonoB, H. B. Teomerpus: y4yebHOe mocobme JId  CpPEIHEro
npodeccuonansHoro obpazoanus / H. B. BoromonoB. — Mocksa : M3marensctBo FOpaiir,
2019. — 108 c. — (ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-09528-9. — Tekcr:
anekTpouHbIi https://biblio-online.ru/viewer/geometriya-428060#page/1

3. boromonos, H. B. Maremaruka. 3anaun ¢ pemeHusiMu B 2 4. Yacts 1 : yueGHOE
nocobue 1t cpeaHero npodeccruonansHoro oopasosanus / H. B. boromonos. — 2-e u3z., ucrp.
u gom. — MockBa : MzmarensctBo IOpaiit, 2019. — 439 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09108-3. — Tekcr : osnekrponnsiihttps://biblio-
online.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-434515#page/1
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https://biblio-online.ru/viewer/geometriya-428060#page/1
https://biblio-online.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-434515#page/1
https://biblio-online.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-434515#page/1

4, I"aBpuiioB, M. B. UudopmaTtnka n nHOOpMaIMOHHBIE TEXHOJIOTHH: YUSOHUK IS
cpenHero npodeccuonanpHoro oopazosanus / M. B. T'aBpuiios, B. A. KiumoB. — 4-e u3gn.,
nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2019. — 383 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-03051-8. — Tekcr : oanekrponnsiihttps://biblio-
online.ru/viewer/informatika-i-informacionnye-tehnologii-433276#page/1

o. I'yces, B. A. I'eomerpusi: yaeOHOe TTocoOHe AJisi CPeIHEro MPOodECCHOHATHHOTO
obpazoBanus / B. A. I'yces, 1. b. Koxyxos, A. A. IlpokodreB. — 2-¢ u31., KCIp. U JIOI. —
Mocksa : UznarensctBo FOpaiit, 2019. — 280 c¢. — (IIpodeccuonansuoe obpazoBaHue). —
ISBN 978-5-534-08897-7. — Texkcr: anekrponnsiii https://biblio-online.ru/viewer/geometriya-
42667 7#page/l

6. 3umuH, B. [1. Undopmaruka. JlaboparopHsiil mpakTukyM B 2 4. Yacth 2: yueOHOE
nocodue Uil cpeAaHero mpodeccruoHanbHoro obpaszoBanus / B. Il. 3umunH. — 2-¢ m3m. —
Mocksa : UznatensctBo FOpaiit, 2019. — 153 ¢. — (Ilpodeccronansuoe oOpazoBaHue). —
ISBN 978-5-534-11854-4. — Texkct: oanektpoHHbiit https://urait.ru/viewer/informatika-
laboratornyy-praktikum-v-2-ch-chast-2-446278#page/1

7. Wupopmartuka u MaremMaTHKa : Y4YeOHUK M MPAKTUKyM JUIsI CPEIHEro
npodeccuonaibHoro obpasoBanust / A. M. Ilomos, B. H. Coraukos, E. 1. Haraepa, M. A.
ZaiiieB ; mon penmakmumerd A. M. IlomoBa. — 4-¢ wu3x., mepepab. um gon. — MockBa
UznatensctBo HOpaiit, 2019. — 484 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-08207-4. — Texkct: anextponnsiii https://biblio-online.ru/viewer/informatika-i-matematika-
444482#page/l

8. Kpemep, H. L. Jluneiinas anreOpa: y4yeOHMK M MpPaKTUKyM MJi1 CPEIHEro
npodeccuonanbHoro oopazoanus / H. III. Kpemep, M. H. ®puaman, M. M. Tpumms ; mox
penakmueit H. 11I. Kpemepa. — 3-e uzn., ucnp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2019.
— 422 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-10169-0. — Texkcr :
anekTpouHbi https://biblio-online.ru/viewer/lineynaya-algebra-442442#page/1

9. Jlapun, C. B. UYwucnoele cucrtemsl: ydyeOHOe ImocoOue M CpPeAHEro
npodeccuonanbHoro obpazosanusi / C. B. Jlapun. — 2-e u3a., ucnp. u jpom. — Mocksa :
N3znarensctBo Opaiit, 2018. — 177 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-
534-05951-9. — Tekcr: oanektponHsii  https://biblio-online.ru/viewer/chislovye-sistemy-
416251#page/l

10.  Manyrus, B. A. Teopust BeposITHOCTEH W MaTeMaTHYeCKasi CTATHCTUKA © YICOHUK
U TMPAKTUKYM JUIs CpeAHEro npodeccuoHaabHoro oopazosanus / B. A. Mamyrun. — Mocksa :
WznatenberBo HOpaiit, 2019. — 470 c. — (IIpodeccnonansuoe obpazosanue). — ISBN 978-5-
534-06572-5. — Tekcr: snexrponnsiii https://biblio-online.ru/viewer/teoriya-veroyatnostey-i-
matematicheskaya-statistika-441409#page/1

11.  MakcumoBa, O. JI. OcHOBBI MaTeMaTHYECKOTO aHAJIM3a: YHUCIIOBBIC PSIbL.
ydyeOHoe mocobue st cpeaHero mpodeccuonampHoro odpazoBanusi / O. JI. MakcumoBa. —
Mocksa: M3parensctBo FOpaiit, 2019. — 100 c¢. — (IIpodeccuonansuoe obOpa3zoBaHue). —
ISBN 978-5-534-08227-2. — Texkct: anekrponssiii https://biblio-online.ru/viewer/osnovy-
matematicheskogo-analiza-chislovye-ryady-442247#page/l

12. MaremaTuka: y4eOHUK JUIs cpeaHero nmpodeccuonamsHoro oopasosanus / O. B.
TarapuukoB [u 1p.]; mox oOmeit penakuueit O. B. TarapuukoBa. — MockBa : M3natenbcTBo
FOpaiit, 2019. — 450 ¢. — (ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-9916-6372-4.
— Tekcrt: anekrponnsiii https://biblio-online.ru/viewer/matematika-433901#page/1

13. [TaxomoBa, E. I'. Jluneiinass anreOpa u aHanuTudeckas reoMerpus. COOpHUK
3ajaHuii: yueOHoe mocobue ans OakanmaBpuata u crneuuanurtera / E. I'. Ilaxomosa, C. B.
PoxkoBa. — Mocksa: U3narensctBo FOpaiit, 2019. — 110 ¢. — (YuuBepcurtetsl Poccun). —

ISBN 978-5-534-08428-3. — Tekcrt: anekrponnsiii https://biblio-online.ru/viewer/lineynaya-
algebra-i-analiticheskaya-geometriya-sbornik-zadaniy-434042#page/1

14.  Tloranos, A. Il. Jluneiinas anreOpa M aHaIUTHYECKas I'€OMETPHUS : YUeOHUK U
MPaKTUKYM JJisi cpeaHero mpodeccruonanbHoro oopazoanus / A. Il. IloramoB. — Mockaa :
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WznarensctBo FOpaiit, 2019. — 310 ¢. — (IIpodeccuonansroe o6pazoBanue). — ISBN 978-5-
534-01061-9. — Tekcr: oanekrponnbiii https://biblio-online.ru/viewer/lineynaya-algebra-i-
analiticheskaya-geometriya-437430#page/1

15. Cenpix, M. HKO. Marematuka : y4eOHMK M TPAKTUKYM [UJIsI CPEIHErO
npodeccuonanibHoro oopazoanus / 1. 0. Cenpix, 0. b. I'pebenmukos, A. FO. IlleBeneB. —
Mocksa: M3narensctBo FOpaiit, 2019. — 443 c¢. — (IIpodeccronansuoe oOpa3zoBaHHUE). —
ISBN 978-5-9916-5914-7. — Texkcr: anexrponnsiii https://biblio-online.ru/viewer/matematika-
433707#page/l

16. Tpodumor, B. B. HUndopmarnka B 2 T. Tom 1: y4eOHMK sl CpeIHEro
npodeccuonansHoro oopazosanus / B. B. Tpodumos; nmox pexakmueit B. B. Tpodhumosa. — 3-¢
u3a., mnepepad. uw gon. — MockBa: WsnmarensctBo IOpaiit, 2019. — 553 c¢c. —
(ITlpodeccuonanproe obpazoBanue). — ISBN 978-5-534-02518-7. — TekcT: 3IeKTpOHHBIN
https://biblio-online.ru/viewer/informatika-v-2-t-tom-1-437127#page/1

17.  DOmnarckas, H. }0. Teopus BeposiTHOCTEHl: yueOHOE MOcoOHMe JyIsi CpPEIHEro
npodeccuonansHoro oopazosanus / H. FO. Dnarckas. — Mocksa: M3narensctBo FOpaiit, 2019.
— 203 ¢. — (IIpodeccuonanproe obpazoBanme). — ISBN 978-5-9916-9315-8. — Tekcer :
snekrpounsiid https://biblio-online.ru/viewer/teoriya-veroyatnostey-433797#page/1

Jlononnumenvnasn numepamypa:

1. BopeckoB, A. B. KommberorepHas rpaduka : y4yeOHUK M TPAKTUKYM [UIS CPEIHETO
npodeccuonaibHoro odpaszosanus / A. B. bopeckos, E. B. [llukun. — Mocksa : 3garenbcTBo
FOpaiit, 2019. — 219 ¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-11630-4.
— Texkct: anexrponnsthttps://urait.ru/viewer/kompyuternaya-grafika-445771#page/1

2. HNamunrep, B. A. Maremaruka: 3a1auu ¢ napamerpamu B 2 4. Yacts 2 : yueOHOE mocooue
JUIs cpeHero npogdeccruoHanibHoro oopasosanus / B. A. Jlanunrep. — 2-e 3., ucnp. v Jom. —
Mocksa : UznarensctBo FOpaiit, 2019. — 501 c¢. — (Ilpodeccuonansuoe oOpazoBanue). —
ISBN 978-5-534-04757-8. — Tekcr: anextponnsiii https://biblio-online.ru/viewer/matematika-
zadachi-s-parametrami-v-2-ch-chast-2-438976#page/1

3. Hemun, A. 0. Undopmaruka. JlaGopaTopHblii MpakTUKyM: ydeOHoe mocobue is
cpennero mpodeccuonanbHoro odopaszoBanus / A. 0. Jlemun, B. A. JlopodpeeB. — Mockaa:
NznarensctBo Opaiit, 2019. — 133 c. — (IIpodeccronansnoe oobpazoBanue). — ISBN 978-5-
534-07984-5. — Texkcr: snexkrpounsiii https://biblio-online.ru/viewer/informatika-laboratornyy-
praktikum-442310#page/1

4. 3umun, B. II. Undpopmatuka. Jlaboparopubiii npaktukym B 2 4. Yacts 1 : yueGHOe
nocobue it cpeanero mpodeccuoHansHoro oopazosanus / B. I1. 3umun. — 2-e usn., ucmp. u
mon. — MockBa : WsmarensctBo [Opaiir, 2019. — 126 c¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11851-3. — Tekcr: osnexrponHbiii https://biblio-
online.ru/viewer/informatika-laboratornyy-praktikum-v-2-ch-chast-1-446277#page/1

5. Kpemep, H. III. DnemeHThl TUHEHHON anreOpbl: y4eOHMK M HPAKTUKYM Ul CPEIHETrO
npodeccuonansHoro obpazosanus / H. III. Kpemep, M. H. ®punman, M. M. Tpumus ; nox
penakmueit H. 1. Kpemepa. — 2-e uszn., uctp. u gorn. — Mocksa : U3natensctBo FOpaiit, 2019.
— 422 ¢. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-09975-1. — Texkcr :
anektpoHHbId https://biblio-online.ru/viewer/elementy-lineynoy-algebry-433293#page/1

6. MaremaTrka Ui TIETAarOTMYECKHX CIEMUATBFHOCTEH : YYeOHHMK M TPAKTUKYyM JUIS
cpennero mpodeccuonansHoro odpazosanust / H. JI. Credanoa, B. 1. Cueryposa, H. B.
Kouypenko, O. B. XaputonoBa ; nox oomeii penakuueir H. JI. CredanoBoit. — Mocksa :
WznatensctBo FOpaiit, 2019. — 218 ¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-05028-8. —  Tekcr:  snekrpounsiihttps://biblio-online.ru/viewer/matematika-dlya-
pedagogicheskih-specialnostey-434628#page/1
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7. Manyrun, B. A. MaremaTndeckas CTaTUCTHKA: ydeOHOE IOCOOHWE JUIsl CpEeaHEro
npodeccuonansHoro oopazosanus / B. A. Mamyrun. — Mocksa: U3marensctBo FOpaiit, 2019.
— 218 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09872-3. — Tekcr:
anexktpoHHbIi https://biblio-online.ru/viewer/matematicheskaya-statistika-441414#page/1

8. Moiizec, O. E. Undopmatuka. YriayOiaeHHBIH Kype : ydeOHOE Mmocobue Il CpeaHero
npodeccuonansHoro obpazoBanus / O. E. Moizec, E. A. Kyspmenko. — Mockaa:
WznarensctBo FOpaiit, 2019. — 164 ¢. — (IIpodeccuonanbroe o6pazoBanue). — ISBN 978-5-
534-07980-7. — Tekcrt: anexkrponnsiii https://biblio-online.ru/viewer/informatika-uglublennyy-
kurs-442311#page/1l

9. CeTH ¥ TENEKOMMYHHMKALUU: YYEOHUK M MPAKTUKYM JUIS CPEAHEr0 MPo(ecCHOHATBHOTO
obpazopanus / K. E. Camyiinos [u np.]; mox penakmueit K. E. Camyiinosa, 1. A. [llanmumosa, /1.
C. KynaboBa. — Mocksa: UznarensctBo HOpaiit, 2019. — 363 ¢. — (IIpodeccronanproe
obpaszoBanue). — ISBN 978-5-9916-0480-2. — Tekcr: snexkrpounsiii https://urait.ru/viewer/seti-
i-telekommunikacii-430406#page/1

Hnmepnem-pecypcwi:

1.https://elibrary.tsutmb.ru/ Dnexrponnas 6udimoreka TI'Y

2. http://biblio.tsutmb.ru/elektronnyij-katalog/nexTponHsiii karanor @yHaaMEeHTATLHON
oubmuoreku TI'Y

3. http://www.biblioclub.ru YauBepcurerckas Oubimoreka OHJIAMH: JIEKTPOHHO-OUOIMOTEYHAS
cucreMa

4. http://elibrary.ru Hayunast anextponnas 6uodnuorexka eLIBRARY.RU

5. www.rsl.ru Poccuiickas rocynapcTBeHHasi OHOIMOTEKa

3ﬂ€KmpOHHO-Cnpd60’{Hbl€ cucmemaol.

1. DNeKTpOHHO-0MOIMOTEeYHasl cUcTeMa «Y HUBEpCcUTeTCcKass Oubimoreka oHiailH» — 0aza
JAHHBIX y4eOHOW, yueOHO-METOIUYECKON W HaydYHOU JIMUTEPATyphl IO OCHOBHBIM H3y4YaeMbIM
mucrmmuimgaMm - http://www.biblioclub.ru

2. OnekTpoHHO-OubnoTeunas cucrtema «lOpaitty: komnekuust «JlereHnapHbie KHUTH»
u xojutekuuss CIIO — anekTpoHHBIE BepcuH y4yeOHOM M yueOHO-METOIMYeCKO JTuTepaTypsl -
www.biblio-online.ru

3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU — anekTpoHHBIE BEpCHH POCCUICKIX
HAay4HO-TeXHUYECKUX KypHayoB - http://elibrary.ru
4. Polpred.com O630p CMMU — »>3eKTpOHHBIA apXuWB MyOJUKalUil HHPOPMAreHTCTB

(KOJUTEKIIMK: BHEIIHSS TOPrOBIIS, TonuTHKa B PO 1 3a pydexom; oOpa3oBanue, Hayka B PO u 3a
pyo6esxxom) - http://polpred.com

S. OnektpoHHass Oubnuoreka TI'Y — 0a3za HaHHBIX HAay4HBIX TPYAOB IpernojaBaresieii-
https://elibrary.tsutmb.ru
6. DNeKTpOHHO-ONOIMOTeUHAS cucrema «KOHCYyNbTaHT CTyAeHTa»: MenuuuHa.

3npaBooxpanenue (BIIO u CIIO), Kommnexkr TamboBckoro [I'Y (I'ymaHuTapHble HayKd) —
JJICKTPOHHBIE BEPCUM  YYCOHHMKOB 1O MEAWIMHE W  TyMaHUTapHBIM  HaykKaMm -
http://www.studentlibrary.ru

[lepuoanueckue n3gaHus:
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1. Coutinuum. Maremaruka.Mudopmarnka.O6pasoBanne: Hay4dHbiil xypHai, 2016-2020.
[eproanunocTh BhIXOMA 4 HOMepa B roj https://elibrary.ru/title_about new.asp?id=58830

2. Bectauk o6paszoBanust Poccum: kypHanm, 2002-2018 rr. (Nel-24) 2020 r. (Nel-
4).ITepuomuuHOCTh BhIX0OJa: 24 HOMepa B rop https://elibrary.ru/title _about.asp?id=8527

3. [Ipuknagnas marematnka U GyHIaMeHTaabHas WHPOpPMATHKa: HAy4HbBIN xypHai, 2014-
2020. IMepuomuunocts Beixoaa 4 Homepa B roxhttps://elibrary.ru/title_about.asp?id=51220

Hcnonvzyemvie obpazosamenvhvie niamg@opmoi:
J[Hnesnux.ru
Z00m

5. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUS

Pe3yabTaThbl DopMbI U
(ocBoeHHBIE TPO(ecCHOHAIBLHBIE MeTOoAbI
U 001Me KOMIeTeHMH) KOHTPOJIA
B pesynprare ocBoeHUs y4yeOHOM IMCHUIUIMHBI OOYyYaroIIuiics Omnpoc,
AOJDKCH: pelenue
yMETD: CUTYalLlMOHHBIX
- MPOBOJUTH TOXKJIECTBEHHBIE MPEOOPa30BaHUS MPPALUOHAIBHBIX,
HOKa3aTeJbHbIX, JIOTapU(PMUUIECKUX U TPUTOHOMETPUUYECKUX BBIPAKECHUIA; 3afad,
- pemarb UppalUOHANIbHEIE, norapu(h)MHUIECKUE u | BPIIOJIHCHAC
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA; HIPaKTHIECKOro
- pemarh CUCTEMbl YpPaBHEHUI U3yUYE€HHBIMU METOJIaMU; 3a/laHus, B TOM
- CTpOUTh TpadUKH »>IEMEHTAPHbIX (QYHKUUH M TPOBOJUTH qHCle C
npeoOpa3oBanus rpadUKoOB, UCHOJb3YS U3YUEHHbBIE METO/IbI; NpUMeHeHHeM

- TPUMEHATE aINapaT MATeMATHYeCKOro aHalusa K PeWCHMIO | jop o
3a/1ay;

- NPUMEHATh OCHOBHBIE METOJIbI Te€OMEeTpUH (TMPOEKTUPOBAHUS,
npeoOpa3oBaHuii, BEKTOPHBIN, KOOPAMHATHBIN) B PEIIEHNUH 33/]1a4;

- ONIEpPUPOBATh PA3IIMYHBIMU BUIAMU UH(POPMALIMOHHBIX OOBEKTOB,
B TOM YHCIE C TIOMOUIbI0 KOMITBIOTEPA, COOTHOCHTBH IOJyYeHHBIE
pe3yJbTaThl C peaIbHBIMU 00bEKTAMU;

- pacro3HaBaThb W ONKCHIBaTh WH(OPMAIMOHHBIE MPOIECCH B
COLMAJIbHBIX, OMOJOTMYECKUX U TEXHUYECKHX CHCTEMaX;

- HCTIOJIH30BATh TOTOBBIC MH(POPMAIIMOHHEIE MOJIENN, OIEHHBATh X
COOTBETCTBHUE PEATbHOMY OOBEKTY U IIeNISIM MOJICTHUPOBAHNUS;

- OIEHWBATh  JIOCTOBEPHOCTh  HMH(OPMAIIUH,  COTOCTABIISS
pa3InYHbIE HCTOYHHKH;

- WUTIOCTPUPOBATh Y4eOHBIE paOOTHI C HMCIIOJIB30BAHHEM CPE/ICTB
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- co3gaBaTh MH(OPMAIIMOHHBIE OOBEKTHI CIIOKHOM CTPYKTYpHI, B
TOM YHCJI€ THIIEPTEKCTOBBIC JIOKYMEHTHI;

- IPOCMAaTpHUBaTh, CO3/1aBaTh, PEIAKTUPOBATH, COXPAHITH 3allUCH B
0a3zax MJaHHBIX, MOJy4aThb HEOOXOAWMYI0 HH(POpPMAIUIO TIO 3ampocy
MOJIb30BATEIIS;

- HarJIsIJHO MPEJCTaBIISITh YMCIOBBIE MOKA3aTEeNd M JTUHAMHUKY HUX
U3MEHEHHS C TIOMOUIBIO IPOrPaMM JEJIOBON TpaduKy;

- co0nrofaTh MpaBWJIa TEXHUKHU O€30MaCHOCTH M THTHEHHUYECKHE
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PCKOMCHOAIN N npu HUCIIOJIBb30BaHNU CpCACTB I/IH(bOpMaL[I/IOHHO-
KOMMYHHKAIIMOHHBIX TCXHOHOFHﬁ;

B pesynpraTe OcBOEHUS Y4YEOHOW AMCHMILIUHBI OOYYaroIIHACS Omnpoc,
JIOJKEH: pelneHe
3HATh:
. CUTYaI[MOHHBIX
- TEMaTUYECKHI MaTepHall Kypca;
3a1a4
- OCHOBHBIE TEXHOJIOTHH CO3/IaHUs, PEAaKTUPOBaHU, OPOPMIICHHS, Aad,
BBITTOJHEHHE

COXpaHEHMs, Nepeayd HHPOPMALMOHHBIX IPOLIECCOB PA3IMUHBIX TUIIOB C
MIOMOIIIBI0 COBPEMEHHBIX MPOTPAMMHBIX CPEACTB HH(POPMALMOHHBIX M | MPAKTHYCCKOrO

KOMMYHHUKAIIMOHHBIX TeXHOJ’IOFHﬁ; 3aJJlaHus, B TOM
- Ha3HAYCHHE W BUBI HHPOPMAITMOHHBIX MOJIENCH, ONTUCHIBAIOIINX qucie ¢
PpE€aIbHbIC O6’I~>eKTBI " IIPOLECCHI, pUMEHEHUEM
- HABHAUCHUA U HKIITUH OIICPAIIMOHHBIX CUCTCM,
bynxu pai ; JIOT 1 50

6. OCOBEHHOCTH OPTAHU3AIIUU OBPA30OBATEJIBHOI'O TIPOLECCA IJIA
HHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbs

OOyyeHue WHBAIUAOB W JIMIL C OrPaHUYEHHBIMH BO3MOXXHOCTSIMU  37J0POBbS
OCYLIECTBIISIETCS] B COOTBETCTBHH C:

ITopsnxom OpraHu3aluu u OCYILIECTBICHUS o0pa3oBaTenbHON
NESITeIbHOCTH 10  O0pa3oBaTeNbHBIM  NIPOTpaMMaM  CPEOHEro  Mpo(hecCHOHAIBLHOTO
obOpazoBanusi (IIpukaz MunucrepctBa o6OpazoBanus u Hayku PO ot 14.06.2013
Ned64);

Metoanueckumu PEKOMEH IallUsIMU 1o OpraHu3aluu 00pa30BaTEeNBLHOTO
mpouecca JUisi  OOy4eHHMs] HHBAJIUAOB UM JIMI C OrPAHUYEHHBIMM  BO3MOXHOCTSAMU
3I0pOBbsi B 00pa30BaTENbHBIX OpraHU3alMsX BBICIIErO O0pa3oBaHMs, B TOM YHCIE
OCHAIIEHHOCTU  oOpa3oBaTenbHOro mporecca (yrBepxkaensl 08.04.2014 1. Ne AK-
44/058H);

TpeboBanusiMu K  opraHuzauuMud o0pa3oBaTelabHOro mporecca sl  0oOydeHus
WHBAJINJI0B " M1 c OTrpaHUYEHHBIMU BO3MO>KHOCTSIMHU 3J10pOBbS B
npodecCHOHANBHBIX  00pa30BaTEIbHBIX OPraHU3alUsAX, B TOM 4YHCIIE€ OCHAIIEHHOCTH
oOpa3oBatenbHOro mporecca (yreepxaeHs! 26.12.2013 Ne 06-2412BH).

MeTtoauueckie peKkoMEHAaluy 0 pean3aluyd 00pa3oBaTeNbHBIX IPOrpPaMM CPEIHETO
npodecCHOHATBLHOr0 00pa30BaHus U MPOPECCHOHATBHOIO 00y4EHUs JIMLl ¢ MHBAIUIHOCTHIO U
OTpaHMYEHHBIMU BO3MOXKHOCTSMHU 30POBbsI C HIPUMEHEHUEM »3JIEKTPOHHOTO OO0y4YeHHs U
JUCTAHIIMOHHBIX ~ OoOpa3zoBaTenbHbIX TexHojorui (yrBepxkaenst MUWHITPOCBEIIEHUA
POCCHMU 10.04.2020 r. Ne05-398)



