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1 Hean 1 3ana4uu 0cBOEHHS THCIHILTHHBI

Henan (mesm) OCBOSHHUS AUCIHILIHHBL:

- (popMHpOBaHHE MATEMaTHYECKOH KYJIBTYPHI OYAYIIEro YUHTENss MATEMATHKH, KaK OCHOBBI IS
passuTua odmenpodeccnonanbubix (OIK) 1 npodeccuonansupix komnerenuuit ([1K) B ofactu nesa-
IOrHYecKO JIesITeTbHOCTH;

3agauu:

1. ®dopmupoBanue cHUCTEMb] 3HAHUH, YMEHHUIT U METOJIOB:

- IPUMEHAEMBIX JUIA HCCIICAOBAHMS aNreOpandeckux CHCTEM, CBOMCTB OMepaliii 1 OTHOIIECHHIA,

= BBIJICJICHUS I'PYNIIOBBIX, KOJIBIERBIX M JTMHCHHEIX CBOMCTB aireOpanyecKux CHCTEM.

2. PackpbITHe OCHOBHBIX 3JIEMEHTOB HAKOIJICHHOH IyXOBHOM M MaTepUaIbHO KyJIbTyphl OTHO-
CHTEJILHO anredpanyecKoil KOHIENIINH MaTeMaTHYECKOIO 3HAHHUSI.

3. VcranoB/ieHHE CBA3H (€IHHCTBA) OOIIETCOPETHYECKOIO U MPO(ECCHOHAIBHOTO KOMIIOHEHTOB.

4. YcraHoBIIEHHE B3aUMOCBA3H I1€1ar0rM4YecKoro yIpaBleHHs U CaMOCTOATEIbHOM paboThl CTy-
JIEHTOB.

5. Cosnanue ycnoBHil A/s pa3sBUTUS M BOCIHMTAHUS MPOQECCHOHAIBHO BaXKHBIX KAUeCTB JIHYHO-
cTH OyIyIIero y4uTess MaTeMaTHKH,

MeToauyeckyio OCHOBY peallM3alliK IPOrPaMMBbl [0 anre0pe COCTABIAIOT CHCTEMHBIN, HHTErpa-
TUBHBIM, JINYHOCTHBIH, IIPOLECCHLIA U (QYHKIHOHAILHO-JEATENBHBIH TOAXO0/IBI.

2 MecTo IMCHMILIMHBI B CTPYKTYpPe 00pa30BaTe/ILHOI HPOrpaMMbI

JUCUMIITIMHA OTHOCHTCS K 00sI3aTeNbHBIM JIMCIMIIMHAM (MOJIYJIsIM) BapuaTHBHOM yacTi O10Ka |
«AMCIUTITHHBL (MOJLYITH ) »

[TpepekBU3UTBI TUCHMIUTHHEL Omcymemeyiom
[TocrpexBuzutel  mucuuniauuer: b1 .B.O/4  Dnemenmapnas  mamemamuxa, b.1.B.O/1.6
Mamemamuyeckan noeuxa u meopus areopummos, b.1.B.OH.7 Hemopus mamemamuru, B.1.B.OJ.10

Ocnosor  ouckpemnoti  mamemamuxu, b.1.BJ[B.2.2 Ilpenodasanue mamemamuku & Kidccax
CYMAHUMAPHO20 RPOGHULS

3 Tpebosanust K pe3yabTaram 00y4eHHs 110 JHCHHILIHHE

Ilponecc wu3ydyeHus IUCUMIUIMHBI HAlpaBjieH HAa (HOPMHPOBAHHE CIEAYIOUIHX pe3yJIbTATOB
00yueHuUsI

Hnaﬂupyemue pPe3ylbTaTkbl 06y‘IBHHH 10 JHCUHUILIMHEC,

o (I)OPMHP}’GMI:IG KOMIICTCHIIMH
XapaKTepU3yIOLIMe 3Tanbl GOPMHPOBAHHS KOMIICTEHLIHH

3uarte: - npeAMeT U3YUIEHHs CIEIYIOINX co/lep:KaTeabHbIX THHHUIT: | OK-3 crocobHoCThIO HCIONB30BATH
014 ¥ KOMIIJIEKCHBIE YHCIIA; KOOPJHHATHOE MPOCTPAHCTBO; CH-|E€CTECTBCHHOHAYYHbIC u
CTEMDBI THHEHHBIX YPaBHEHHH; ONPEAEIUTElHN; IPYIIIbl; AEJIMMOCTh | MATEMATHYECKHUE 3HAHHS ULt
LEJILIX YMCENT; KONBIA M HJIeaIbl; MHOTOUJIEHB!; MHOTOYIEHb! HA/l|OPHEHTHPOBAHKWA B  COBPEMEHHOM
YHCIOBBIMH TTOJIAMH. HH(OPMALIHOHHOM IIPOCTPAHCTRE

- NOHATHs ¥ (AKTHI COAEPIKATENBHEIX JIHHUHA Kypca anrel-
PBI M TEOPHH YHCET;

- poJb anredpel B MO3HAHHH OKPYKAIOLIEro MHpPa;

- a_rlreﬁpanqecxne METO/LI,

- CTPYKTYPHBIH MOJAXO/: CTPYKTYPBI, MOJCTPYKTYpPHI, HOP-
MaJIBHBIE TOACTPYKTYPBI, (DAKTOP CTPYKTYpPBI, TOMOMOP()U3MbI U
U30MOp(U3MBI;




[Inannpyemble pe3yabTaTel 00YYeHHs 110 JUCIHILTHHE,
XapaKTepU3YIOLIUE Tanbl (JOPMUPOBAHKSA KOMITETEHIIHI

bopmupyembie KOMIIETEHIUM

- MOJIXOI TEOPHH TOKJIECTR: CBOOO/IHAA CTPYKTYypa, TOXKIe-
CTBA, ONMHCAHHE CBOMCTB ayreOpaHyuyecKol CHCTEMbI 110CPEICTBOM
CHCTCMBI TOK/IECTB;

- METO/bI MO3HAHHA OTHOCHTEJIBHO IIOJTYYEHHS MaTeMaTH-
YCCKMX 3HAHMM (MHAYKUMS, aHAJIOTUS, CHUCTeMATH3aLus, Healld-
3auus, abcTparupoBaHue, MOJICTHPOBAHHME);

- METO/I0JIOTHIO H HCTOPHIO Pa3BUTHA alredpbl U TEOPHH

YUCEIL.
Ymern: - GopmupoBaTh Y o0ydarommxcs yoexk/aeHHe B adcooT-
HOCTH MaTeMaTH4YeCKOH MCTHMHBI U MAaTeMaTHUECKOro JI0Ka3aTellhb-
CTBa, NpEeAOTBpaIlaTh GOPMHPOBAHHE MOBEPXHOCTHOW HMHTAIMH
JICHCTBUH, BeAYIIUX K yCIexy, 0e3 sCHOrO MOHUMaHUs CMEICIIA,

- COBMECTHO ¢ 00yd4alolMMHCA INPOBOJHTL aHAIH3 y4el-
HBIX M XKM3HEHHBIX CUTYalHH, B KOTOPBIX MOXKHO HPUMEHSTh all-
rapar MaTeMaTHYeCKOro aHallu3a,

- COBMECTHO ¢ 00yJalONIMMHCS IPHMEHS T METO/IbI H MPH-
eMBbI TIOHUMAHHS MaTeMaTHYECKOT0 TEKCTd, €ro aHalu3a, CTPyKTy-
pH3aIlHH, peopraHu3aliy, Tpanchopmanum;

- [IPUMEHSTh TEOPETUYECKUE 3HAHUS B PEIICHUH TPHUKIIAN-
HBIX 3a/1a4;

- HCII0JIB30BaTh HH()OPMALMOHHEIE HCTOUHHKH, CJIEIHTDL 3a
[OC/ICAHAMH OTKPLITHAMH B 00JIACTH MATEMATHKH M 3HAKOMHTBH C
HUMH 00y4daromuxcs;

- YMETh IIPUMEHSATh METOJOJIOTUYECKUE 3HAHUS JIUIS U3yde-
HUS COJlep KaTeNbHBIX IMHUH Kypea anre0pesl U TEOPHH YHCe;
Buajern:

- METOJAaMH peIleHHs 3a7a4d Kypca aareOpsl ¥ TeOpHH YH-
cen;

- METOJaMH MAaTeMaTH4YEeCKOro MOIenupoBanus (usnue-
CKMX 3dJ1a4 ¢ HCIIOJb30BAHHEM JIMHEHHBIX CHCTEM YypaBHEeHHH H
TEOPHH BEKTOPHBIX IIPOCTPAHCTB, a TAKIKE UX PEIICHUH;

- HaBBIKAMH paboTel ¢ anrebpanyecKHMH CHCTEMaMu:
IpyniaMH, KOJbLaMH, [IOISIMH, BeKTOPHBEIMH IIPOCTPAHCTBAMH H C
OCHOBHBIMH allreOpanyecKUMH O0BEKTAMH: KOOPJMHATHBIMH BEK-
TOpaMH, MaTpHIlaMH, KJlJacCaMH BbIYETOB, MHOIOYJICHaAMM

- OCHOBHBIMH MaTeMaTHYeCKHMMH KOMIIBIOTEPHBIMH HH-
CTPYMEHTAMU: BU3YAIM3aLWsl JAHHBIX, 3aBUCUMOCTEH, OTHOILLECHUH,
IIPOLECCOB, FEOMETPUUYECKUX OOBEKTOB;

- HaBBIKAMHM TIPUMEHEHHs CpeACTB  MH(pOpPMAIHMOHHO-
KOMMYHUKAUHOHHBIX TEXHOJIOIMI B pelleHuH 3aja4, TaM IJIe 3TO
s¢pdextuBHo. B yacTHOCTH - MaTeMaTHYECKHMH KOMITbIOTEPHBIMH
nporpammaMu (MathCAD, Math LAB u n1p.), HaBBIKaMH HCTIOJb-
30BaHus nporpammel MS Excel s MareMaruueckux pacyeTos.

3HaTB: - COBMECTHO ¢ O0YYaIOIUMHCS CTPOHTH JIOTHYECKHE pac-
CYXJIEHHs (HampHMep, pelIeHHe 3a/Javyd) B MaTeMaTHUeCKHX H
MHBIX KOHTEKCTaX, MOHMUMAaTh PacCyKAeHUs 00ydaroImxcs H mpa-
BHJIBHO HX KOPPEKTHPOBATE;

- aHAJIM3UPOBaATh Npe/ylaraeMoe O0YUarOIIHMHUCS PaccCyiK-
JICHHE C Pe3yNbTaTOM: MOJATBEP/KIACHHE €ro IpaBHJILHOCTH HIIH
HAXOK/IeHHe OIUMOKM M aHAJIM3 IPHYHH e€ BO3HUKHOBEHHUS;

CIOCOOHOCTRIO
COTPYAHHYECTBO
HOJJIEPKUBATE  UX
HHHLOUATHBHOCTE M
PasBUBATL

ITK-7
OpraHH30BLIBATE
o0ydJaronuxcs,
AKTHBHOCTD,
CaMOCTOATEIBHOCTD,
TBOP‘{QCKHQ CIIOCOOHOCTH




I [1anupyemMele pe3ynbTarsl 00YUeHHUSs 110 JUCLIUIIIMHE,

. PopMHpPYEMBIE KOMIICTEHLIMH
XapaKTEPU3YIOIHE Talbl (POPMUPOBAHHUS KOMITCTCHI[HIA PMHPY 5

- (hopMHUpOBATL Y 00YUAIOUIHXCSA YMEHHS IIPOBEPATH MaTe-
MaTHYECKOE JI0KAa3aTeNbCTBO, NPHBOMUTL ONPOBEPraioliUil Mpu-
Mep;

- o0ecrneynBaTh MOMOLIL OOYYAIOIIMMCS, He OCBOMBIIMM
HeOOX0MMMBIH Matepral, B GOpMe CleNHalbHBIX 3a/aHui, HHIH-
BUJIYQTBHBIX KOHCYJIBTAl[MH, BO3SMOXKHO M OPraHU3alUH TBIOTOp-
CTBa;

- obecnieynBaTE KOMMYHHKATHBHYIO H Y4YeOHYIO «BKIIIO-

YCHHOCTHY» BCEX y4Yaluxcs B o0pa3oBaTesbHBIH Hporece (B YacT-
HOCTH, NMOHMMAaHHE (HOPMYIUPOBKH 3a/aHKs, OCHOBHOM TepMHUHO-
JIOruu, 0OLEro CMBICIAa HAYIIETO B Kacce 00CYKJIeHH s ).
YmeTh: - o0ecrneduBaTh KOMMYHHUKATHBHYIO M yueOHYIO «BKIIIO-
YCHHOCTH» BCEX ydalluxcs B o0pazoBaTeNbHBIN mporecce (B 4acT-
HOCTH, NMOHUMaHWE (OPMYIHPOBKH 3aJaHusl, OCHOBHONH TEPMUHO-
noruu, oOIIero cMbICHIa HAYIICTO B KiIacce 00CyKIACHH:A).

- COBMECTHO ¢ 00yYarOUIMMHUCS NPUMEHSTE METOJ(bI U MIPHU-
C€Mbl MOHHMMAaHHUA MaTEMaTH4YeCKOI0 TEKCTa, €ro aHaJlu3a, CTPYKTY-
pH3alMK, peopraHu3aIiu, TpaHChOpMaIliK;

- COBMECTHO ¢ O0YyYarOLIUMHCS MPOBOIUTEL aHAIN3 ydyed-
HBIX W JKH3HEHHBIX CHTyaluil, B KOTOPBIX MOYKHO IPHUMEHSTEH arl-
[1apaT MaTeMaTH4eCKOro aHaau3a;

Baagers: - pasmuunbiMH opMamu 00pa3oBaTeNBHBIX TEXHOJIO-
FHi, IO3BOJSIOIMMA MakCHMalbHO 3(Q(EKTUBHO cHOPMHPOBATH
o0mey4yeOHble yMEHHA: padOTaTh B IPYINE; TBOPUECKH HHTEPIIPE-
TUPOBaTh HMeloyocs HHpopManuio; o0000mare MnojsyueHHbIe
3HaHHUsA; CO3/aBaTh YCJIOBHSA AN BapHaTHBHOCTH U auddepennua-
HOHH 06y‘-IeHI/IH HT.O.,

- METOJaMH CTUMYJIMPOBAHUS TBOPYECKOM aKTUBHOCTH: NPOEKTHAS
TEXHOJIOTHSI; TEXHOJIOTHsl IpodaeMHOro o0ydenus; HHQpOpMalH-
OHHBIE TEXHOJIOTHH; HHTEPAKTUBHEIC TEXHOJIOTHH H JIp.

4 CTpykTypa H coaep:KaHHe UCHHILTHHBI

4.1 CTpyKTYpa AHCHHNINHBI

OO0mas TpyIOeMKOCTh AUCUMIUIMHBI cocTarisieT 10 3aderHeix exumuuinl (360 akajgeMUuecKHX
YacoB).

TpynoemkocTs,
Bun pabotsr aKaJeMHYECKHX 4acOB

1 cemectp 2 cemecTp 3 cemecTp BCETO
O0wast TpyA0éMKOCTD 108 144 108 360
KourakrHas padora: 29,25 45,25 35,25 109,75
Jlextmu (JI) 12 10 18 40
[Ipaktiyeckue 3austus (113) 16 34 16 66
Koncyibranuu 1 1 1 3
IlpomexyTounas aTTecTanus (3a4er, IK3aMeH) 0,25 0,25 0,25 0,75
Camocronre/bHag padora: 78,75 98,75 72,75 250,25
- BbIIIOJIHEHHME JIOMALIHUX KOHTPOJIbHBIX padoT, 10 10 10 30




TpynoemkocTs,
Bun pabotsl dKaJIEMMUECKHX YacoB
1 cemectp | 2cemectp | 3 cemectp BCErO
- CAMON0020MOBKA (Mpopabomra u
nogmopenue 1eKYUoHH020 Mamepuaid u
mamepuana y4ednuxos u yuebnvix nocobutl, § 17 8 33
- CAMOCMOAMENbHOE U3VHEeHUE PA30eN0e, 44 46 38 128
- HOO20MOGKA K NPAKMUYECKUM SAHAMUAM, § 17 8 33
- H0020MOBKA K PYDedICHOMY KOHMPOIO U m.N.) 8,75 8,75 8,75 26,25
Bui HTOroBoro KOHTpoJs (3a4eT, IK3aMeH, IKIAMEH IK3AMEH IK3AMEH
AupdepeHHpoBAHHBIH 3a4eT)
Pa3zenel AMCIUIIIMHEL, H3y4YaeMble B | cemecTpe
KosnnuecTBo 4acos
No ayJUTOpHAas
— HaumenoBanue pas3nenon - AGota BHEay/I.
113 1P pabora
1 Cucremb! THHEHHBIX ypaBHEHUIH 26 p. 4 20
2 Apudmerniyeckoe BEKTOPHOE MPOCTPAHCTEO 26 4 | 2 20
3 MaTpHIIEI B OIIpeIeIHTEIN 26 . + 20
- [1oJie KOMIUIEKCHBIX YHCE 28 4 4 20
Hroro: 108 12 | 16 80
Paszens! qucuUIUIMHLL, H3y4daeMble B 2 ceMecTpe
KonuyecTBo yacos
Ne ayJUTOpHAas! )
Haumenosanue paszznenos BHEay/l.
pazzena BCErO abota Gora
a3 [ap | P
5 MHuosxecTBa. buHapHsie anrebpanyueckue 15 1 4 10
OTHOIIICHHA.
6 OcHOBHEIE anredpaMyecKue CUCTEMbI 39 3 6 30
7 JlemMMOCTh B KOJIBIIE IIEJIBIX YHCE 30 2 8 20
8 Kosibna n uaeansl. Konblo Ki1accoB BEIYETOB 110 60 4 16 40
MOJY/IF0 m . PeleHue cpaBHEHHMIA.
Uroro: 144 10 | 34 100
Pa3,[[eHBI AUCHHUIIIAHBIL, U3YYaeMBbIE B 3 ceMecTpe
KonnyecTro yacon
Ne ayIMTOpHast
HauMeHoBaHMe paznenoB BHEAY/I.
pasnena BCETO abora 6
|13 ] ap | Pavor
9 MHOTO4IeHBI 54 10 | 8 36
10 MHorouseHbl Ha/Jl YUCIOBLIMHU HOJSIMH 54 8 8 38
Hroro: 108 18 | 16 74
Beero: 360 40 | 66 254




4.2 CoaepxaHue pa31esioB JHCHHILIHHDI

Hammenopanue
paznena

Conepixanue pasyena

2

3

CHcTeMbl JIMHEHHBIX
ypaBHEHHH

1. Tlonsrtue cucTeMbl THHEHHBIX YpaBHEHHI ¢ # IepeMEHHBIMHU
(HeusBecTHBIMHE). OIpeAc/iCHHE PEIICHHsI CHCTEMBI, €€ COBMECT-
HOCTH.

2. BekropHas (opma 3alMci CHMCTEMbl JMHEHHBIX ypPaBHECHHIA.
Marpuua u pacimpennas MaTpHLA CHCTEMBEI.

3. DnemeHTapHele IIpeo0pa3oBaHUs CTPOK MATPHLIBI U ypaBHe-
HUH cucTeMbl. CTpOUYEYHBIH H CTOJNOLOBBIH paHrH MaTpHIlBL, HX
HEHU3MEHSIEMOCTE [P 2JIEMEHTApHBIX IpeolOpazopaHusx. Cry-
IIeHYaTasl ¥ [IPUBEACHHAs CTyIIeHYaTas MaTpULbI.

4. Jlemma O paBHOCHJIBLHOCTH CHCTEM YpaBHeHHil. PaBencTBo
CTPOYEYHOr0 M CTONOLOBOrO paHroB Matpuilel. [IpuBeacHue
MaTpHIBl K CTYNEHYATOMY M IPHUBEIEHHOMY CTYNEHYaTOMY BH-
Jam. [IpaBuio BEIMUCIICHUS paHTra MaTpULIBL.

5. PaBHOCHIIbHBIE CHCTEMBI JIMHEHHBIX ypaBHeHHH, mero)| ["aycca
pelIeHus CUCTeM NHHEeWHBIX yparHeHwil. Kpurtepuii coBmecTHO-
CTH, HCCJIEI0OBAaHHE CHCTEMBl Ha COBMecCTHOCTh. CBoiicTBa pelie-
HUI OJHOPOIHOH CHUCTEMBI JMHEHHBIX YpAaBHEHUN U HUX CBS3b C
PEIEHHAMH HEOHOPOAHONW CHCTEMBI.

Apupmernueckoe
BEKTOPHOE [IPOCTPAHCTBO

1. IllonsiTHe KOOPAMHATHOrO BEKTOpa HaJl [10JIeM, AeHCTBUS Ha/l
BEKTOPAMH, X CBOHCTBA: CHCTEMBI M IIOJCHUCTEMBI BEKTOPOB, UX
nmuuelinple xoMOunanuu. Jluneiinas 3aBHCHMOCTL CHCTEMBI BEK-
TOpOB, € CBOHCTBA.

2. Teopema 0 HEHYJIEBBIX PEIIEHHAX OTHOPOAHOH CHCTEMBI JIH-
HelHBIX ypaBHeHHH. OCHOBHas TeopemMa O JHMHEHHOH 3aBHCHMO-
CTH, €€ CIICJICTBHUE.

3. basuc ¥ paHr KOHEYHOH CHCTEMBI BEKTOPOB. T€opeMbl 0 cylie-
CTBOBAHHMH H PABHOMOIIHOCTH 6a3HCOB. PaHT CHCTEMBI BEKTOPOB H
€ro CBOMHCTBA. CT}’I‘IGH'-IaTaH CHUCTEMa BEKTOPOB, CHCTEMa €/IMHHY-
HBIX BEKTOPOB #-MEPHOr0 BEKTOPHOIO MPOCTPAHCTERA.

Lo

MaTpHIIeI ¥ OTIpenenuTeTH

1. Marpuis, Biisl Mmatpuil. Oneparnuu ¢ MaTpHIIAMH.
2. T'pynna moactaHoBOK n-0i cTemeHu. [{ukmndeckue nmoxacra-
HOBKH H TPAHCIIO3UIMH. YeTHOCTEL M 3HAK IOJICTAHOBKH, HX CBOM-
CTBA.
3.  OmpenenuTens KBaApaTHOH MaTpuLbl 2-ro, 3-T0 H A-TO I10-
psiikoB. CBOHCTBa onpenenurtesed. MUHOPBI U anredpandeckue
JIOTIONTHEHHSI JJIEMEHTOB KBaapaTHOit Matpuisl. Pa3znoxkenue
onpeJeIuTeId [0 dJIeMeHTaM CTPOKH MM crosdua. HeoOxoam-
MO€ H JOCTaTOYHOE YCJIOBHE paBEHCTBA HYIIO OIPE/IEIUTENS.
Onpe/ieuTesh MPOU3BEACHH MaTpHIl. MHHOPBI K=TOT'0 MOPs/IKA
marpulbl. Teopema o panre matpuubl. @opmyna BBIMHCICHHS
oOpatHoit MaTpuIbl. Berauciaenue onpeneuTeci.
3. HaxosxaeHue MuHENHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB C I10-
MOIIBIO OIpeJIeNIHTeNsl. 3auch U pellleHHe CHCTeMBl 17 THHEeHHBIX
ypaBHEeHHIt ¢ 7 HeH3BeCTHLIMK B MaTpuunoM Buze. [Ipasmro Kpa-

Mepa pelleHHs TaKUX CHCTEeM. YCJIOBHE CYLIECTBOBAHUS HEHYJIE-




BOT'0 PENIEHUSA CHCTEMEI 1 THHCHHLIX OJHOPOJHBIX ypaBHeHl/Iﬁ chn
HCH3BCCTHBIMH.

[Tone KOMIOIICKCHBIX YHCE

1. TlocrpoeHue 10Jsi KOMIUICKCHBIX YHCEN KAaK MHOJKECTBA
YIOPATOYCHNLIX Nap JACHCTBUTEIBHBIX YHCEl. [ comerpuueckoe
IIPEJCTABIEHHE KOMIUIEKCHBIX YUCEJ M Ollepaldii Ha HAMH, AJ-
rebpandeckas GopMa KOMIUICKCHOTO YHCIa, ACHCTBHA B HEH.

2. TpuronomeTpuyeckas (popMa KOMIUIEKCHOTO YHCId, YMHOMKE-
Hue, aeacnue B Hell. Popmyna Myaspa, u3BleHEHHE KOPHS W3
KoMILIeKcHoro unena. Conpsikennslie uena, ux csoiictea. Kopnu
n-oi crenenn us 1, ux cpoicrsa. IlepBooOpasHbie KopHH #1-0i
CTCIICHH U3 |, HX CBOHCTRA.

MuosxkecTBa. buHapHbIe

[TonsrTue MuokecTBa. Onepaluu HaJT MHOMKeCTBamMu. [IpsiMoe 1pous-
BEJICHUE MHOKECTB. bUHApHbIC OTHOWICHHs W MX CBoiicTBa. OTHOLIE-

ajredpanyeckue CUCTEMbI

anredpanyeckue

OTHOIIEHHS. HHe DKBUBATEHTHOCTH. OTHOIIEHHe nopsaka. PyHKIHOHATLHEIE OT-
HOILICHHUS.

OcHoBHEIE 1. bunapnag anreOpanueckas omnepanus. OCHOBHEBIC anredpaudyc-

CKHE CHCTEMBI: I'DYNIIOHJ, IOJIYIPYId, MOHOMJ, KOJBLO, IOJE.
[Ipocreiimme cpoiicTa nous. [Tonnmone, ero cpoiictea. Xapaktepu-
CTHUKa 1o, eé CBOMCTRA.

2. OcHOBHBIC MpHMEpbI U cBoiicTBa rpynusl. [loarpynms:, ux
ceoificTea, npumepsl. Kpurepun noarpynm. [loarpymnmna, mopox-
JICHHAs MHOXECTBOM.

3. Tlopsnok »siemMeHTa rpynnel, ero cpoicra. LlHKIHueckue
TPYMNIBL, X CBOMCTBA, H30MOP(HU3M NUKIHYeCKHX rpymi. Teope-
ma Konu.

4. CmexHble KIaccel, X cBoiicTBa. Teopema Jlarpamia u eé ciej-
crBust. Munexke noarpynnel. Hopmanbuble MOArpymiiLl, UX CBOI-
crBa. Paxrop-rpynmna. M3omopdusm u romomopdusm rpymi, Hx
CBOHCTBA.

JenuMOCTE B KOJIbIIE
LIEJIBIX YHCE

1. OtTHomeHwe JeIMMOCTH IIeNTIX YHCelN, ero croiictra. Teo-
peMa O JICNICHHH C OCTaTKOoM. AJTropHTM EBK/IHMIa HaxXOoXIeHUA
HO/1 neneix uucen. Bzaumuo mpocteie wucina. HOK. Ipocteie
yucia, ux OeckoHewyHocTh. Pemero Dpartocdena. Pasznoxenue
LIEJIOT0 YHCIIa Ha IIPOCThIE MHOMKHTEIN U €0 €JMHCTBEHHOCTD.
2. CucrematuyeckHe 4Hcia, NEPEeBOA U3 OAHOM CHCTEMbI CUMC-
JIEHHS B JIpYTYIO.
3. Koneunsle uennele (HenpepsiBHele) apobu. [Toaxonsimme apo-
Ou, UX cBOlCTRA,

KJIaCCOB BbIYCTOB I10
mMouyio m . Pelienue
CpaBHEHHH.

Konena 1 uneansr. Kosro

1. Ilonstue, npuMepsl, cBoMcTBa Komel. [loakonbno, ero coii-
CTBa, KpuTepuu nojakonsua. Mzomopdusm koneu. Koubuo kiac-
COB BBIYCTOB 110 Moyt m. Mpeans! kojbua. CpaBHeHUs H Kiac-
CBl BLIYETOB IO Haeany, pakTop-koisno. O0JacTs HEeI0CTHOCTH,
OTHouIenue AeJIMMOCTH, €ro CBOMCTBA.
2. I'maBHple mpeasnsl, KonbLa ITIABHBIX HjacaioB. PakTopuasn-
HOCTB KoJblla. Bo3pacTaromnas 1emoyka rimaBHbIX HIealoB.
['omomopdusm koneu. Sxpo romomopdusma. Teopema o romo-
Mop(du3max konell. EBKIHI0BBI KOJBIIA.




HOJ u anroput™ Epknuna. Hempusomumble Haz mosneM MHOTO-
YIJICHBI.

4. Kparnoe TpaHCIEHACHTHOC paclunpenne 061acTH 11eI0CTHO-
CTH.

5. Cummerpuueckue MuorowieHol. OCHOBHas Teopema, eé
cnencTere. Teopema eTMHCTBEHHOCTH.

6. Pesymprant, ero cpoifctBa. Teopust HCKIIOUeHHs s JIBYX
YPaBHEHHH ¢ J[BYMsl HEH3BECTHBIMH.

7. Teopema Buera.

MHuoTOUYIeHB! HAg
YUCJIOBBIMU TIOJAMH

10

1. Teopema o cyumiecrsosanun kopus. Ilone pasnoxenust muo-
rowreHa. Teopema 0 MHOrowieHe ¢ JefiCTBHUTEILHBIMH KO (H-
LHCHTaMH (0 CYILIECTBOBAHMM KOMIUIEKCHOrO KOpHS). OCHOBHas
TeopeMa anreOpel KOMILICKCHBIX 4HCeN, eé crecTus. Anrebpa-
MYECKas 3aMKHYTOCTB I10JIS KOMITTIEKCHBIX YHCElL.

2.  VYpaBHenus 2, 3, 4-0if cTeneHu.

3. Ilenple M pannoHaTbHBIE KOPHH MHOTOWICHA ¢ LEIBLIMH KO3(-
(uumentamu. Kpurepuil Dit3eHiuTeiiHa HEMPHBOAUMOCTH MHOIO-

YJICHA.

4.3 llpakTuyeckue 3aHATHS (CeMUHAPLI)

Ne Ne
3aHsATHSA | pa3nena

Tema

Komn-so
qacoB

1 1

Broruncnenune panra marpuibl. McenenoBatnie CHCTEM Ha COBMECTHOCTb.
®opmMUpOBaHHE aKTHBHOCTH M TBOPYECKHX CMOCOOHOCTEN 00YUaIOUXCsS B
Mpolecce aHalu3a U KOJUIEKTUBHOTO 00CY3KAEHHS METOO0B (MPHEMOB) peLieHHs
3a/la4 JaHHOTO THIIA.

Pewenue cucrem metonom Naycca. MopMupoBaHie akTHBHOCTH M TBOPYECKHX
crnocoOHoCTEH 00yUaroIMXes B IIPoLecce aHaln3a W KOJUIEKTHBHOIO 0GCYkKIeHMs
METOJIOB (NMPUEMOB) pelleHns 3a1a4 JaHHOTO THIIA,

3,4 2

JInneinas 3aBucumocts BekTopoB. Haxosienue Gazuca. BeipakeHue BeKTOpOB
cucTeMbl Yepes Oasuce. Pemenne oTHOPOHBIX THHEHHBIX CHCTEM YpaBHEHHIA,
@ynpamenTanbHblii Habop pelueruit. PopMUPOBAHKE AKTUBHOCTH U TBOPYECKHUX
crnocoGHOCTEH 00yyarommxces B MPOLECcCe aHaIN3a U KOJIJIEKTUBHOTO 00CYK1eHH
METO/I0B (IPUEMOB) pelUEHHs 3a/1a4 JAHHOTO THITA.

Heicreus ¢ marpuuamu. Ilepecranoku. JleHcTBUA C© nepecTaHOBKAMM.
IMoncraHOBKH H TpPaHCIIO3HUUHH. Beraucienne onpenenwreﬂeﬁ. CDOpMHpOBaHME
AKTMBHOCTH M TBOPUYECKHX cMOCOOHOCTEN 00yYalOLMXCsl B [IpOLEcce aHaln3a 1
KOJIJIEKTHUBHOI0 00Cy 1€ HHA METOJIOB (TTPUEMOB) PCIICHMS 3a/1a4 JAHHOIO THUMA.

OGparueie maTpuupl. [locTpoerne oOpaTHO# MaTpuLel. Peluenue cucrem
JIMHEeHHBIX YPABHEHHH ¢ MOMOLLBIO 00paTHOMH MaTpuLsl U no npaeuay Kpamepa.
@opMHpOBaHUE AKTUBHOCTH M TBOPUECKUX CINIOCOOHOCTEHM 00Y4aloLIMXCs B
MpOLECCE aHAIM3a U KOJIIEKTUBHOTO 00CYIKAEHHS METOI0B (IIPHEMOB) pelieHMs
3aja4qy JaHHOIro THIia.

HelicTBuA ¢ KOMIIEKCHBIMH YHCIaMHK B anreOpanyeckoii popme. Popmuposanue
AKTHBHOCTH H TBOPUYECKHX ¢nocobHocTei 00yualolMXes B [IPpOLEcce aHan3a 1
KOJUIEKTHBHOIO 00CYKAEHHUA METO/IOB (MPUEMOB) PEIleHHs 3a1a4 AaHHOIO THIIA.

JleAcTBHS ¢ KOMMIEKCHBIMM YHCIIAMH B TPHTOHOMETpHUECKO# (hopme, Qopmyna
Myaspa. Kopuu u3 komruiekcHblx yncesn. Kopuu n — o crenenu us 1.
DOpMHPOBAHHE AKTHBHOCTH W TBOPYECKUX CIIOCOOHOCTEH 00yUaloMXCs B
MPpOLEeCcCce aHATH3a U KOJUIEKTHBHOTO 00CY:KAEHHS METOLAOB ([IPHEMOB) pelleHHs
3ada4 JaHHOro THIia.

Hmozo ¢ 1 cemecmpe:

16

10




No
3AHATHUA

Neo
paszena

Tema

Kon-so
YacoB

9,10

5

Onepatmu naj muoskecrsamu. [psamoe nponspeneHre MHOKeCTR. BunapHbie
OTHOLUEHHs U X cBoiicTa. OTHOIIEHHE dKBUBANICHTHOCTH. OTHOLLIEHHE MOPS/IKA.
PyHKUMOHANBHBIE OTHOWEHHA. POPMUPOBAHHE AKTHBHOCTH M TBOPYECKHX
crnocobHoCTeH 00yyalomMXCs B MPOLIECCe aHATM3a M KOJJIEKTHBHOTO 00CY K IeHUs
METOJ0B (MPUEMOB) pEeLUEHHs 3a1a4 JaHHOIO THIIA.

2

11

[TonaTHe rpynnouaa, nojayrpynrel, rpynnsl, MOHOKA, KOJBLA, Mo, [Ipumepsol.
DOpMHUPOBAHUE AKTUBHOCTH M TBOPUYECKMX CrIOcOOHOCTEH 00yUatommxces B
MPOLIECCe aHaIM3a M KOJUIEKTHBHOTO 00CYHAEHHUS METO/IOB (MPHEMOB) pelieHns
3a/1a4 JJAHHOIO THIa.

12

[Ipumeps! rpynmn. Tadnuua Konu. @opmupoBanue akTHBHOCTH U TBOPYECKHX
crnocoOHocTeH 00y4atomMxes B npollecce aHanu3a M KOJJIEKTHBHOTO 0OCYKAeHUS
METO10B (IIPMGMOB) PECHHA 33/1a4 AdHHOI'O THIId.

13

CMesKHBIE KJ1acChbl, HOpMaJIbHbBIE TPpYIibl. POPMHPOBAHHE AKTUBHOCTH H
TBOPYUECKHX criocobHocTe o6yqa10muxc;1 B rpongcce aHannusa U KOJUICKTHBHOTIO
o0cyiIeHUA METOA0B (MIPHEMOB) PeLUeHHs 3a1a4 JAHHOTO THIIA.

14

Fomomopduamel 1 nzomopduamel rpynn. GopMUpoOBaHHE AKTHBHOCTH U
TBOPYECKHX cnocoOHOCTEH 06)/"1310LUV[XCH B Mponecce aHaanu3a U KOJIJICKTHBHOT'O
00CyXk/1eHHMSI METO/10B (MPUEMOB) PELLIEHH 3a1a4 JJAaHHOIO THITA.

15

[Tpocreiine coiicTBa aeaumoctH. [Ipocteie MHOKMTEH. POPMHPOBAHHE AKTHUB-
HOCTH M TBOPUYECKHX crnocofHoCTeH 06yyatomuxcs B Mpoliecce aHalu3a 1 KoJuieK-
TUBHOT0 00CYIK/IEHHUS] METO/IOB (NIPHEMOB) pellieH s 3a/1a4 JJAHHOrO THIA.

16, 17

CHcTeMBl CHMCIICHHA. Brruucnenus B cuctemax CHHCJICHHA, TICPEBO/L H3 ORHOFI CH-
CTEMBI CUMC/IEHHS B APYTYI0. DOPMUPOBAHHE AKTUBHOCTH M TBOPUECKMX CMOCO0-
HOCTEH OGYLIHFOILU/IXCH B Mpougcce aHalnsa U KOJJIEKTUBHOTO 06Cy}KJJ,EHH$I METO-
10B (IpHEMOB) peLUEHHS 3a1a4 AaHHOIQ THIIA.

18

Llenuele apodu. @opmMupoBaHHE AKTUBHOCTH U TBOPYECKUX crioco0HOCTElH 00yua-
OLHXCA B MpoLEcce aHaau3a U KOJIJICKTUBHOTO O6CYH<,£I,EHHS{ METOA0B (HpHCMDB)
DELICHMS 3a/1a4 JIAHHOTO THIIA.

19

Mneanel konpua. Konbua rinaBHeIX WACAI0B. cI)O[C)MPlpOBaHl/le AKTHBHOCTH H TBOPYC-
CKHX criocobHocTel 06}"-]8.[0[11!’1)(09 B [IpoLeCCe aHallu3a U KOJUICKTHBHOI'O 060)/}!(-
JEHHA MCTO0B (ﬂpHEMOB) pelieHuA 3a0a4 JaHHOro THIa.

20

["omomopduam konett. Snpo romomopdusma. @opmMuUpoBaHHe aKTUBHOCTH U TBOP-
YECKHX crnocoOHoCcTeH 00yUalomXcs B NpOLEcce aHalM3a U KOJUIEKTHBHOIO 00-
CY’KJIEHHS] METOJI0B (ITPUEMOB) pellieHHs 3a/1a4 JaHHOTO THUa.

21

CpaBHeHl/lﬂ W KJ1IacChl BLIMETOB MO HACay. (DaKTOPMa.HbHOCTH KOJICLL. (DOPMI/IPOBa—

HHE aKTHBHOCTH H TBOPUCCKHX crnocoOHoCTe i 06yt1a10muxcs B NpoLecce aHaIM3a
U KOJUIEKTUBHOTO O0CYKIEHUS METOI0R (npuemoRr) pellleHHs 2a/1a4 JAHHOTO TH-
rna.

22

CpaBHeHus no Moayo. Kiacesl BEIYETOB MO JaHHOMY Moy 0. PopMupoBaHue
AKTHBHOCTH H TBOPYCCKHX criocoOHocTe i 06}"—13.}0LLLHXCH B I1poUECCC aHA/IN3a 1
KOJIJIEKTHUBHOTO 00CYK/IeHHs METO/I0B (IIPHEMOB) peLUeHHs 3a/1a4 JaHHOTO THIIA.

o

23

Qyuxums Ditnepa. Teopembl Ditnepa u Pepma. PopMHUpOBAHHE AKTHBHOCTH U TBOP-
UECKMX criocoOHoCTEH o6yqa}0muxc:ﬂ B [IpOLECCC aHal/lM3a M KOJUICKTHBHOI'O 00-
Cy»eHHUsl MeTO/I0B (MPUEeMOB) pelleH s 3a/1a4 AaHHOTO THMa.

o

24,25

Peluenue cpaBHeHuit. CpaBHeHMs IEPBOIi CTEMEHH € OHHM HeM3BeCTHBIM. DopMHpo-
BaHHE aKTHBHOCTH M TBOPYECKHX crnocoOHocTel 00yuarolnxces B rpoLecce aHaan3a
M KOJIIGKTMBHOIO 00CYKACHHA METOI0B (NPHEMOB) peLLICHHUA 3a1a4 JaHHOTO THIIA.

26

ApudmeTHuecKre NPUIOKEHH TEOPHH CPABHEHUI: KOHEUHBIE M OECKOHEUHBIE CH-
cremaTudeckue ApoOu. [pusHaku nenumoct. GopMUpOBaHHE AKTHBHOCTH W TBOP-
UECKHX CII0cOOHOCTEH 00yUaloLMXCs B [POLECCE aHaIM3a U KOJUICKTUBHOIO 00-

CYJ/IeHUs MeToJ10B (MpHeMOB) pelleH s 3a/1a4 JaHHOTO THUIA.

Hmozo 3a 2 cemecmp

34




No Ne Kon-Bo
Tema
3aHATHS | pasjiena 4acoB

27 9 JeicTBus ¢ mHorouwneHamu. Cxema [Nophepa, @opMUpoBaHME AaKTHBHOCTH M TBOpYE- 2
Kkux cnocobnocreil Oﬁy'—i&EOLl_ll/IXCH B MpoLecce aHalu3a U KOJUJIEKTUBHOI'O OGC)/)K,ELE-
1151 METOJOB (ITPUEMOB) PeLUCHHA 3a/1a4 JaHHOIO THIIA.

28 9 Kophu muorounexa. ®opmyiisl Buera, PopmupoBaHue akKTHBHOCTH M TBOPUYECKHX 2
nocoOHocTell 00yyaroLMXCcs B MPOLIECCe aHAM3A U KOJIIEKTHBHOTO 00CYK/IeHHUS!
1eTO/I0B (IPHEMOB) pellleHHs 3a/1a4 JAHHOTrO THIA.

29 0 Anroput™ EBknuna. @opmuposanne akTHBHOCTH M TBOpHecKUX crniocobHocTeit ody4 2
HAFOLLMXCS B MIPOLIECCE aHAIM3a M KOJUIEKTHBHOTO 00CYIKICHHS METO0B (IpHEeMOB)
DELIEHHA 3a/1a4 JIAaHHOIO THMA.

30 0 JleiicTBUA ¢ MHOTOUIEHAMH OT HECKOJLKUX 00pasyromux. CUMMETPpUYECKHE MHOIO- 2
uneHsl. PopmMupoBaHHe aKTHBHOCTH M TBOPYECKHX CMOCOOHOCTEH 00ydarommxcs B
MPOLECCE aHANIM3a U KOJUIEKTUBHOIO 00CYHACHMs METOIOB (NPHEMOB) peLeHHS
3aJ1a4 IaHHOI'O THIIA.

31 Q9 Pe3ynbTaHT MHOTOUYICHA U ero NpuMeHeHue. PopMUpOBaHHE aKTUBHOCTH U TBOpUE- 2
cKHX crnocoOHocTel 06yUaroluXcs B NPOLECcce aHalli3a U KOJUICKTUBHOTO 00CY K-
JIeHUs METOJOB (IMPUEMOB) pellieHHs 3a7a4 JAHHOTO THITA.

32 10 Pewenne anreOpanuecknx ypasHenuit 3. 4. crenend. Meroa Kapaano. Meton ®@eppa- 2
pu. @opmHpoBaHKHe aKTHBHOCTH M TBOpUECcKHX criocofHocTel o0yuarommxcs B
npouecce aHaln3a U KOJUJIEKTUBHOTO O6C)/)KIICHHS[ METOJ0B (l'lpI/ICMOB) peLIeHHsA
3a/1a4 JaHHOTO THIIA.

33 10  |PauuoHanbHble KOPHH MHOTOYIeHA. POPMUPOBaHHE aKTHBHOCTH H TBOPYECKHX CIO- 2
obHocTel 00y4aroMXcs B NPOLECCe aHaIU3a M KOJIIEKTUBHOTO 00CYKACHHUA METO
10B (MpHeMOB) pelleHHs 3a1a4 JaHHOTO THIIA.

34 10  [[pocroe anrebpanyeckoe paciuupeHue. OcroOONKIEHHE OT UPPALIMOHAILHOCTH B 3Ha- 2
menarene apodu. PopmMupoBaHie aKTUBHOCTH M TBOPUECKHUX criocobHocTelt 00yya-
IOLMXCA B MMPOLIECCE aHalu3a H KOUIEKTHBHOTO 00CyX/1eHHA METO10B (IIPHEMOB)
peLIeHHs 3aa4 JaHHOIO THITA.

Hmozco 3a 3 cemecmp| 16
Hroro : 66
4.4 CamocTOSITeTbHOE H3YyYeHHEe PA31e 0B JHCIHIIINHLI
Ne HanmeHoBaHMe pa3JIesioB U TeM Jyis Kon-Bo
pasnena CaMOCTOSITE/IbHOIO U3YUCHUS YacoB
1 CHcTeMBI THHEHHBIX YPaBHEHHH 10
2 Apu@mMeTuueckoe BeKTOPHOE IPOCTPAHCTRBO 10
3 MarpHibl H ONpeAeTHTENH 10
- [lone KOMIUIEKCHBIX HHCE 14
5  |MHosectBa. bunapuele anredpanyeckue OTHOLICHHUS. 10
6 Ocnosuble anreOpanvecKue CHCTEMBI 10
7 JlemMMOCTh B KOJIBLIE LEJIBIX YHCET 10
8 |Kombua u mueanst. Konbuo Kiaccos BbMeToB 10 Mopymo m. Pemenne 16
CpaBHEHHII.
9 MHorowiensl 20
10 |MHOro4JieHbl HajJl YUCIOBBIMH ITOJISIMH 18
Hrtoro 128

12




5 Y'-leﬁlIO-METOI_[H'-IECKOG obDecnieuenue JHCHUILITHHBI
5.1 OcuoBHAsI TUTEPATYPA

1. Angeposa, 3.B. AnreGpa u Teopus uucen [DIEKTPOHHBIA pecypc]: yueOHO-MeTOAHYECKuii
komiuieke / 3.B. Andeposa, 2.JI. bamoxesuy, A.H. Pomannuxos. - M. : EBpasuiickuif OTKPBITBHIH
uneruryr, 2011, - 279 ¢ - ISBN  978-5-374-00535-6. —  Pexum  jgoctymna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=90645

2. Muxanesa, M.M. Anrefpa u Teopus uucesn [DNeKTpOHHLIH pecypc]: yuebHoe mocobue /
M.M. Muxanesa, 5.M. Beperennuxon ; Munucrepctro o0pa3oBanus U Hayku Poccuiickoit Menepanun,
Ypanbckuil (enepanbHblil  YHHUBepcHTeT HMeHH nepsoro Ilpesmaenta Poccwmm b, H. Enpuuna. -
ExarepunOypr : UzgarensctBo Ypansckoro ynusepeureta, 2014, - 4. 1. - 51 c. - buGnuorp. B kH. - ISBN
978-5-7996-1193-4 | 978-5-7996-1166-8. - Pexum JOCTyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=276012

5.2 lono/iHHTeILHASI JIUTEpaTypa

1. BunGepr, 2.b. Anre6pa muorounenos / O.b. Bunbepr. — M: Ilpocsemmenue, 1980. — 176 ¢.

2. Koctpukun, A.W. Beenenwne B anredpy / A.M. Kocrpukun. — M.: Hayka, 2001. — 495 c.

3. Kymukos, JI.fI. Anrebpa u teopus uucen / JI.5. Kynukos. — M.: Beicas mxona, 1979. — 560 c.

4. Ilpockypsxos, M.B. Coopuuk 3anau no nunelHoi anredpe / M.B. Tlpockypskor. — M.: Hayka,
1967. - 384 c.

5. IlpockypsikoB, H.B. Beicmas anrebpa [Dnexkrtponnsni pecypc]/ H.B. IIpockypskos,
A.Il. Mummmna ; mox pen. JLA. Jlrocrepuuk,, A.P. fAunonsckoro, I1.K. Pamesckoro. - M. : T'oc. u3n-so
(uzuKo-MareMaTuueckoi nuT., 1962, - 301 c. - (CnpaBoynas maremarnueckas Oubnuoreka). — Pexxum
nocryma: http://biblioclub.ru/index.php?page=book_view_red&book_id=112179

5.3. Illepuoanyeckue H3AaHUA

Ne i/mt HammeHoBaHue Kou-Bo koM.
Bonpocs! IICHX0JI0rHH

BocmuTanye NKoILHHKOB

MaTeMElTHKa B LTIKOIJIC

Marematuxka. Bee nis yunrens!

Ilenaroruka

[Tegarornyeckoe oOpa3oBanue ¥ HAyKa

[Tcuxomorndeckuit sxKypHal

VYinpaplieHHe KayecTBOM 00pa3oBaHHs: TEOPHS M IpaKTHKa (-
(heKTHBHOI'O a/IMMHHCTPHPOBAHHUS

I I IS IR I
et bt [t | | | |t [ —

5.4. UnTepHeT-pecypebl

5.4.1. CoBpemeHHbI¢ NpodecCHOHAIBHBIC 023b1 JAHHBIX H HHPOPMALHOHHBIC CHIPABOYHBIC
CHCTEMDI:

1. bubnuorexa ['ymep - https://www.gumer.info/ Jloctyn cBoO0AHBIi.

2. Hayunas 6ubnuoreka - http://niv.ru/ Jloctyn cBo6o1HbIiH

3. eLIBRARY.RU - www.elibrary.ru Jloctyn csoboxnsni. HeoOxonnma MHIMBHIyaIBHAS PEru-
CTpaLUs B JIOKAILHOH CeTH BYy3a.

4. Undopmarmonnas cucrema «Exunoe okno jocryna k o0pazoBareibHBIM pecypcam» —
http://window.edu.ru/ Jloctyn cBoOOAHBIH

5. Infolio - YHuBepcutetckas snexrponnas dudnnorexa — http://www.infoliolib.info/
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5.4.2. TemaTuueckue npoeccuonaibubie 0236l JAHHBIX U HHPOPMAUHOHHBIE CIHPABOYHBIC
CHCTEMBbI:

1. YyurensM nHpoOpMaTUKU U MaTeMaTHKH - hitp://comp-science.narod.ru/

2. Exponenta.Ru. O6pasosarenbublii MaTemaTHuccKuid cait. O0yveHune paboTte B MaTeMaTi-
yeckux naxkerax MathLab, MathCad, Mathematica, Maple u xp. - https://exponenta.ru/

3, OunexkrponHas Gubnuorexka BITIY. Dnexrponnas Oubimoreka Juist CTYJIEHTOB W IIPerojia-
BaTeneil MareMaTH4yeckoro gaxynnrera. - http:/mif.vspu.ru/e-library

4, Enunoe okHO jnocTynma K HHGOPMALMOHHEIM pecypcaM. MaTeMaTHKa H MaTeMaTHYecKoe
oOpasosanwe - http://window.edu.ru/catalog/?p_rubr=2.2.74

3. MartemaTtuyeckoe oOpazopanue - http:// www.mathedu.ru/

6. MathTEST.ru. Martepuansl 1o MaTeMaTHKE B MIOMOIIb HIKOJIBHUKY M CTYJAEHTY (TECTBI 110
MmaremaTHke online) - http://mathtest.ru/

7. Math.ru. Marematuueckuii caiit — https://math.ru/lib/

8. Uztest.ru. Bupryanbueiii kadunet yunrtens — http://uztest.ru/

9. DenepanbHbli MHCTUTYT NIEarorvyeckux u3mMepeHuii - http://fipi.ru/

10.  EqWorld. Vuebuas du3HKO-MaTeMaTHYECKas oubmoTeKa -

http://eqworld.ipmnet.ru/ru/library.htm
11.  Kypuaneubiii nopraa @TH um. Hodde - https://journals.ioffe.ru/
12. Cu3u® — http://www.kosmofizika.ru/

5.4.3. DaexkTpoHHbIe GHOIHOTEYHbIE CHETEMBI

OBC «VYuupepcurerckas Oubnuorexa onnaiin» — http://www.biblioclub.ru/ ITocne peruncrpanuu
JIOCTYTI BO3MOJKEH U3 J060# Toukn cetn MHTEepHET.

ObC «Jlanp» — http://e.lanbook.com/ Tlocie perucTparmu A0CTYI BO3MOMKEH M3 JIIOOOH TOUKH
cetn MuTepner.

9BbC «Pyxont» - http://rucont.ru/ [Tocie perucTpauuy JOCTYII BO3MOKEH M3 JHO00H TOUKH CETH
Hurepner.

9bC Znanium.com - http://znanium.com/ [Tocne perucrparun 10cTyn Bo3MOXKeH U3 M000H TOU-
ki cetn MHTepHer.

OBC uzparenscrBa «lOpaiiTy» - https:/biblio-online.ru/ [Tocie perucrpanui J0CTYl BO3MOKEH H3
nmo0oii Toukn cetu MurepHer.

ObC «KoncynpTauT cryaeHTa» - http://www.studentlibrary.ru/ Ilocne perucrpauuu 2ocTyn BO3-
MoKeH U3 1000 Touku cet MHTepHer.

5.4.4. Jononnurenruwie Mnrepuer-pecypesni

1. http://publ.lib.rt/ARCHIVES/M/"Matematika_v_shkole"/ "Matematika v_shkole".html -
SNCKTPOHHEIH apXHB XypHaia «MaremMaThHka B MIKOJIe».

2. http://www.mathedu.ru — uHTepHeT-OMOIHOTEKA [0 METOAMKE IPENOJABAHUS MATEMaTHKU
«Marematnueckoe 0Opa3oBaHie: IPOLULTIOE H HACTOSIIEE .

3. http://www.mathtest.ru — MaTepHaJibl 10 MaTEeMaTHKE B IIOMOIIb MIKOJBLHUKY H CTYJICHTY (Te-
CTBI 10 MaTeMaTHke online).

4. httpr/www.uztestru —marepuaibi EID 110 MareMarike: Mo/roToBKa K TeCTUPOBAHHUEO.

5. http://mat.1september.ru — katajior rasersl «MareMaruka» uzaarenbckoro goma «llepsoe cen-
TOpsY.

6. http://www.fasi.gov.ru — ohHuiHaNbHEI caiiT QenepalbHOrO areHTCTBA M0 HAyKe H HHHOBAIH-

SIM.
7. http://www.ed.gov.ru — opHIHaNLHBIN CAlT (eepalbHOr0 areHTCTBA Mo 00Pa30BAHHIO.
8. http://www .fipi.ru — opuIHaNbHBIA CalT (PEeAEPAIBHOTO UHCTHTYTA NEAArOTHYECKUX H3MEpe-
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3.5 IlporpammHoe oOecnevuenue, npogeccuonaibnbie 0a3bl JAHHBIX H HHOOPMALHOHHbIE
CHPABOYHbBIE CHCTEMbI COBPEMEHHBIX HH(OPMAIHOHHBIX TE€XHOI0rHif

yueOHHKOR

Tun nporpammuoro obecrievenust | HaumeHoBanue CxeMma JTMLEH3HPOBaHUSs, PEXKHM JOCTYIa
0 Microsoft Win- ‘ _
Hepalnotta cnereMa dows [Tonmucka Enrollment for Education Solu-
tions (EES) mo rocymapcrseHHOMY KOHTpPAaK-
O¢ucHblil maker Microsoft Office | Ty* Ne 2K/17 01 02.06.2017 .
Gooale Chrome becnnarnoe 110,
HuTepuer-Opayszep g http://www.google.com/intl/ru/policies/terms/
Sriexe.Boayie becrnarnoe IO,
PPAY3Ep https://yandex.ru/legal/browser_agreement/
[Taker nporpamMmM ais co3jaHus u JInneH3HOHHBIH cepTHdUKar or
SunRav  Book-
MPOCMOTPA  BNEKTPOHHBIX KHHT H | o 14.06.2011 r., xoprnopaTiBHas JIHLCH3HA Ha

HCOIPaHUHYCHHOEC YHCJIO pa60hmx MECT

[IporpamMma ams co3maHHs TECTOB,
[POBE/IEHHS TECTHPOBaHUS U 00pa-

JIMIIeH3HOHHBIH cepTudHUKar oT

SURRAY Testils 14.06.2011 r., xoprnopaTHBHas JIULEH3HA Ha

. ficePro
DOTKH €ro pe3ysibTaroB HEOrPaHUYCHHOE YHCIIO pado4yuX MeCcT
OOpasoparenbHasi JIMIEH3Hs 110  rocy/jap-
CTBCHHOM KOHTPAaKT Ne  20/11 oT
Mathcad Y PaKty .
. 07.06.2011 r., ceTeBoil KOHKYpPEHTHBIH J10-
CucreMa KOMIIBIOTEpHOM anredper cryn
. Cpobognoe 110,
Maxima . :
hitp://maxima.sourceforge.net/ru/
[Taker npUKIagHLIX MaTeMaTHYe-
CKHX 11 011*3 aMMﬂ,L[JISI UHKeHepHbIX U | Scilab Crobozeoe 1o,
DOIDaNy P http://www.scilab.org/scilab/license
Hay4HBIX pacuéToB
. ) Croboanoe 10,
Cucrema KOMIIBIOTEPHOH BEPCTKH MikTex 2.9 !

https://miktex.org/2.9/setup

Paznen 6 MarepuajbHO-TeXHHYECKO0E o0ecnedeHHe THCHHIITHHDI

HaumenoBarnne rnoMereHus

MaTepHﬂJlbHOC-TeXHH‘-lCCI\"()e obecneyeHne

YyeOHble ayAMTOPHH:
- JUISt TIPOBEJICHHUST 3aHATH I

JIEKLIHOHHOIO THIIA, CEMHHAPCKOT0
tuna (2-206, 2-211, 2-307);

YuebHas Mebelb, 10cKa, MyJIbTUMEIMHHOE 000pyA0BaHHE
(IpoekTop, 5KpaH, HOYTOYK C BBIXOJ0M B ceTh «MHTEepHET?)

- JUTA TPYTIOBLIX U HHAMBHIYATLHBIX
KoHcynbTaui (2-204, 2-207, 2-208),

Vyebnas Medenpb, 10CKa, MePCOHATLHBIC KOMITBLIOTEPHI C
BBIXOJ0M B J'IOKaJ'IBHyIO CEThL H CCTh ((I/IHTepHeT»

- JUIS TEKYILETO KOHTPOJIA U
IIPOMEKYTOUYHOH arrectauuu (2-219)

Yuyebnas mebennb

Komnerorephsrit knace (2-213)

YuebOHas mebenb, nepe/IBUKHAS 10cka, KOMIbIOTEPSI (12) ¢ BbI-
X0JI0M B JIOKaJIbHYIO CETb H ceTb «MHTepHeT», MpoeKTOp, 9KpaH,
JIMIIEH3HOHHOE IPOrpaMMHOe odecreueHne

[Tomernenune a1t caMoCcTOATETLHOM
paGoTel 00yYarOMXCs, 1S
KYPCOBOT'O [IPOEKTHPOBAHUS
(BbIIIOJIHEHUS KYPCOBLIX pador) (2-
311)

Yyebuas meOenb, KOMIIBIOTEPE! (3) ¢ BHIXOJIOM B CETh
«HMHTeprer» 1 obecredyeHHEM JIOCTYIIA B SJIEKTPOHHYIO
HH(pOpMaOHHO-00pa3zoBaTebHyI0 cpeiy Opckoro
I'YMaHHTAPHO-TEXHOJIOrMYeckoro nuerutyra (punuana) OI'Y,
NporpaMMHoOe obecrieuenne

Huts 3aHATHH

[IPOBECACHH A

JIEKIIHOHHOI'O THIIA HCITOJIB3YHOTCH cieayrouie 1-18.60]31:]

JIEMOHCTPAIHOHHOTO 000py/l0BaHHs 1 yueOHO-HAITIAAHBIE TOCOOUS: TIPE3EHTAIlMH K KYPCY JTeKITHH.
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