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COJAEPXAHUE
AHHOTaLUs K AUCHUILIMHE
[lepeueHp MIaHUPYEMBIX PE3YyIbTATOB O0YUEHHUS, COOTHECEHHBIX C IUIAHUPYEMBIMH
pe3yabTaTaMu OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl
O0beM OUCHUIIMHBI B 3a4€THBIX €IMHUIAX C YKa3aHUEM KOJIMYEeCTBa aKaJIEMUYECKUX YacoB,
BBIJICJIEHHBIX HAa KOHTAKTHYIO paboTy 00ydJarouIuxcs ¢ mpernoiaBaTeneM (1o BUIaM 3aHATHI)
U Ha CaMOCTOSTEIbHYIO paboTy 00y4daromuxcs
O0beM AUCHUIUIMHBI IO BUAAM YYEOHBIX 3aHITHI (B yacax)
ConepkaHue NUCHUUIUIMHBI, CTPYKTYpUpOBaHHOE IO TemaM (pa3lenaMm) C yKa3aHUEM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIeMUYECKHUX YacOB M BUJIOB yUEOHBIX 3aHATHIMA
Pa3nensl qUCHMIIMHEL U TPYA0EMKOCTb 110 BUAAM Y4€OHBIX 3aHATUHN (B aKaJeMUUYECKUX
yacax)
CopeprkaHue TUCHUIUIUHBI, CTPYKTYPUPOBAHHOE T10 pa3zeiaM (TeMaM)
[lepeueHp yueOHO-METOANMYECKOTO 0O0ECIICUEHHUS U1 CAMOCTOSITEIbHON pabOThI
00ydJarouumxcs mo TUCHUILIINHE
OrneHOYHBIE MaTEPUAJIBI I IPOBEICHUSI TPOMEKYTOUHOM aTTeCTalli 00YJaroIIUXCs 1O
qucuuInHe «Briciias MaTemMaTika
Ornucanue nokaszaresneil 1 KpUTEPUEB OLCHUBAHUS KOMIIETEHIIMH, ONMCaHKE [IKaJ
Metoaudyeckue MaTrepualibl, ONPEIECIAIOIINE IPOUEAYPBl OLICHUBAHWS 3HAHWM, YMCHHU,
HAaBBIKOB W (WJIM) OMbITa JCSITENbHOCTH, XapaKTEpHU3YIOIUX dTamnbl (OpMHUPOBAHUS
KOMITETEHIIMI B TIPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBI
TunoBble KOHTPOJBHBIE 3aJaHUS WU HMHBIE MaTepHalbl, HEOOXOIUMBIC NIJS MPOIEAYpPhI
OLICHMBAHMS 3HAHWM, YMEHMH, HAaBBHIKOB H(MJIM) ONBITAa JESITENBHOCTH, XapaKTEPU3YIOLINX
sTansl (OPMUPOBAHMS KOMIIETEHIUI B MpoIlecce OCBOEHUS 00pa30oBaTeNbHOM MPOrpaMMbl
Tunosble 3agaHust U1 IPOBEIEHUS IPOMEKYTOUHOM aTTeCTallMi 00y4aroIuxcst
Meroanueckue MaTepHualibl, ONPEESNSAIONME MPOLEeAypbl OLEHUBAHMS 3HAHUM, YMEHUH,
HaBBIKOB W (WJIM) OMBITa JEATEIBHOCTH, XapaKTepPH3YIOMIMX JTanbl (OPMHUPOBAHUS
KOMIIETEHLIN I
[lepevyeHb OCHOBHOM M JONOTHUTEIBHON yUeOHOM TUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCITUTLIAHBI
Metoanueckue yKazaHus i 00y4JaromuXxcsi 0 OCBOCHUIO TUCIIUTUIMHBI
Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN ISl OCYIIECTBICHHUS
00pa30BaTeNbHOTO MpoIiecca MO TUCIUILUINHE
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIONB3YEMBIX MPU OCYIIIECTBICHUI
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUINHE, B TOM YHCIIE€ KOMIUIEKT JTUIIEH3UOHHOTO
IPOTPaMMHOTr0 00ecrieueH s, NEKTPOHHO-ONOINOTEYHbIE CUCTEMbI, COBPEMEHHBIE
npodeccuoHanbHble 60a3bl JaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.
JIMueH3MOHHOE MPOrpaMMHOE obecrieueHue
DNEeKTPOHHO-OUOIMOTEUHAs CUCTeMa
CoBpemenHble podeccroHaIbHbIe 0a3 TaHHBIX
WHpopMalinoHHbIE CIIPABOYHbBIE CUCTEMBI
Oco0eHHOCTH peanu3aluy JUCIUILTHHBI U1 MHBATHIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbSI
Jlucer perucrpaunu M3MEHEHUN



1. AHHOTAIUSA K TUCHHUILJINHE

Pabouas mporpamma AuCHUIUIMHEL «BbIcIIas MaTeMaTHKa» COCTAaBIEHA B COOTBETCTBUM C
tpeboBanusiMu OI'OC BO no nanpaBienuto noarotoBku 37.03.01 Ilcuxomorus (ypoBeHb
OakanmaBpuaT), YTBEpP)KIEHHOro Hpuka3oM MuHucTepcTBa 0O0pazoBaHus M Hayku PO or
27.07.2020 r. Ne 839.

Pabouas mporpamma comep)XuT oOs3aTesibHble Ul M3Y4EHHUS TeMbl IO TUCLMILUIMHE
«Bpicmias maremarukay. JucuuniaMHa 1aeT BO3MOKHOCTBIO OBJIAZIETh OCHOBHBIMU IOHSTHUSIMU,
OIpeNIeNIEHUsIMU U METOAaMU BBICIIEH MaTeMaTHKH, HEOOXOAUMBIMU JJIs peILIeHUs 3a/1a4.

MecTo uCUMILVIMHBI B CTPYKTYPe OCHOBHON NMpPo(ecCHOHAIBLHOH 00pa3oBaTe/IbHOM
NPOrpaMMblI

Hacrosimass jguciumimHa  BKIIOYEHA B 4YacTh, (OPMHPYEMYIO  YYAaCTHHKAMHU
o0pa3oBaTeNbHBIX OTHOWIEHUH, biiokal y4eOHBIX IUIAHOB IO HAIPABICHHUIO IIOJTOTOBKH
37.03.01 Ilcuxonorusi, ypoBeHb OakaaBpuara.

JucuuruinHa nzydaercd Ha 1 kypce B 1 cemectpe A 04HO-3a049HOM (hopMbl 00ydeHus,
dbopMa KOHTPOJIS — IK3aMEH.

Heab u3yyeHust AUCHUIIMHBI:

@dopMUpOBaHUE JIMYHOCTU CTYACHTOB, pa3BUTHE MHTEIJIEKTa M CHOCOOHOCTEH K
JIOTUYECKOMY U aJFOPUTMHYECKOMY MBIIUIEHUIO, OOy4Y€HHE OCHOBHBIM MaTeMaTHUYECKUM
NOHATHAM M METOAAM MAaTEMaTHUYECKOIO AaHAIW3a, AHAJUTHUYECKONM TIeOMETpPUH, JIUHEHMHON
anredpbl, HEOOXOAMMBIM JJISl aHAJINW3a M MOJEIHMPOBAHMS MPOIECCOB U SBJIECHUN NpU MOUCKE
ONTUMAJIBHBIX PEIIEHUH MPaKTUYEeCKUX 3a/ad, MeTojaM OOpaboTKM M aHalu3a pe3yJbTaToB
YUCJIEHHBIX U HATYpHBIX KCIIEPUMEHTOB.

3agauu:

— PacKpbITh POJIb U 3HAUEHHUE MATEMATHUYECKUX METOJOB MCCIECIOBAHMS NPU pPEIICHUU
SKOHOMMYECKHUX 3a/aY;

— O3HAKOMUTH C OCHOBHBIMHU IIOHATUAMU U MECTOAAMU KHaCCHHGCKOﬁ 158 COBpCMeHHOI\/JI
MaTeMaTUKH;

— Hay‘II/ITI:v CTYHCHTOB HpI/IMeHSITI) METOAbI MATEMATHUYCCKOI'0O aHaJInu3a IJIsd HOCTpOCHI/IH
MATEMATHUYCCKUX MOJICJ'IGf/i peaJ'II)HI)IX HpOHGCCOB nu HBHGHHﬁ.

Komnerennuu  o0yuaromerocsi, ¢opMupyemMble B pe3yJbTaTe  OCBOEHHA
AUCUMILIUHBI:

VYK-1. CnocobeH ocymecTBISITh MMOUCK, KPUTUYECKUN aHAIM3 M CUHTE3 MH()OpPMALUH,
NPUMEHATh CUCTEMHBIN OAXO/ JJIsl PEILICHUS MTOCTaBICHHBIX 3a1a4

2. IlepeyeHb MJIAHHPYEMBIX pe3yJabTaTOB OO0y4YeHHUsl, COOTHECEHHBIX
NJIAHUPYEMBIMH pe3yJbTaTamMu O0CBOEHMA OCHOBHOI1 npogeccuoHaIbHO
o0pa3oBaTeJIbHOM IPOrPaMMBbI
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IIponiecc wu3ydyeHuss JTUCHMIUIMHBI HampaBieH Ha (opMuUpoBaHHE KOMIIETEHILIUH,
npeaycMoTpeHHbix ®I'OC BO mo nanpasnenuto noarotoBku 37.03.01 Ilcuxomnorus (ypoBeHb
OakanmaBpuaT) U Ha OCHOBE INpogeccruoHabHOro cranaapra «llcuxonor B conuansHON cdeper,
YTBEPKJICHHOIO0 MpHKa3oM MHUHHCTEpCTBA TpyAa M COLMAIBHOW 3amuThl Poccuiickon
Oeneparun ot 18 HOsIOps 2013 1. Ne 682H, cooTHECEHHOTO C (eiepaTbHBIM rOCy1apCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHAAPTOM I10 YKa3aHHOMY HAlpaBJiIeHHIO MOJrOTOBKH.

DopMBbI
00pa3oBaTeIbLHOU
Kon Pesynbratsl ocBoerus OOI MHankatopsl 1OCTUAKEHUS JII::ﬂTenLHOCTH
KOMIIETEHIINH (COJIepyKaHHEe KOMIICTCHIIUH ) KOMIICTCHIIH '
CITOCOOCTBYIOITHE
(hopMUpOBaHUIO U




Pa3BUTUIO

IIOCTABJICHHBIX 3aJa4

Yy>KOU MBICTUTEIBHON ACSITEIbHOCTH.

KOMITETCHIIUT
VK-1 CnocobeH VK-1.1. JleMOHCTpUpPYET 3HAHHE KonTakTHas

OCYIIECTBJIATH TOMCK, 0c00EHHOCTEH CHUCTEMHOTO 1 pabora:
KPUTHUECKHil aHamyu3 u | KPUTHYECKOTO MBIULIEHHS U Jlexuun
cuHTE3 HH(OPMALIH, TOTOBHOCTh K HEMY. [pakTnyeckue
NPUMEHSATH CHCTEMHBII VK-1.2. TIpuMeHsieT JIOru4ecKue 3aHATHS

(hOopMBI U TIPOLIEYPHI, CIIOCOOEH K CamocrosiTenbHas
TOJIXOJT JJISI PEIICHUS N

pediekcuu o moBory COOCTBEHHOM U | paboTa

VYK-1.3. AHanu3upyeT UCTOYHHUK
WHPOPMALIUH C TOUYKH 3PCHUS
BPEMEHHBIX U IIPOCTPAHCTBEHHBIX
YCITIOBHH €r0 BO3HUKHOBEHHS

VYK-1.4. Ananusupyer paHee
CJIOKMBIINECA B HAYKC OLICHKHA
nHpOpMaImm.

YK-1.5. ConocraBnsier pazHbIe
HMCTOYHUKU UHPOPMALIMKA C LEJIbI0
BBISIBIICHHS WX MPOTHBOPEUUH U
MOWCKA JIOCTOBEPHBIX CYKICHHH.

VYK-1.6. ApryMeHTHpOBaHHO
(dhopMuUpyeT COOCTBEHHOE CYXJICHUE U
OLICHKY UH(OpMAIMH, TPHHUMAET
000CHOBaHHOE pEIICHHUE.

YK-1.7. Onpenenser mpakTHIECKIE
MOCJIEACTBUS TIPEIIOKECHHOTO
pelieHHs 3a1a4H.

3. O0beM JMCUMIUIMHBI B 3a4YeTHBIX €IMHUIAX ¢ YKa3aHHEeM KOJIM4YecTBa
aKaJeMH4YeCKMX YacoOB, BbIJeJEeHHbBIX HAa KOHTAKTHYK PpadoTy o0y4amommxcs C
npenojaasareseM (10 BUAAM 3aHATHIA) U HA CAMOCTOATEIbHYI0O Pa0oTy 00yUYaromuxcst

0611121;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3aUeTHBIC CIAWHUIIBI.

3.1 O0béM IMCHMIIMHBI 110 BHIAM Y4eOHBIX 3aHATHH (B Yacax)

O0BEM TUCHUILINHBI

Bcero yacos

0YHO-3a04Has popma 00ydeHHs

O01ast TPy IOEMKOCTh AUCITUTUIAHBI 108
KonTakTHasspaboTa 00yJaromuxcs ¢ npenoaaBaTesieM (BCero) 16
IAyautopHast pabora (Bcero): 16
B TOM YHCIIE:

ITEKLINHA 8
CEeMHMHAPBI, TPAKTHUECKHE 3aHATHS 8
lmabopaTopHbIe PaOOTHI

KonTtpoins 27
BreaynuropHas padora (Bcero): 65
B TOM YHCIIE:

camocTosTeabHas padboTa 00yJarmuXxcs(BCEro) 65
By mpoMeKyTOYHOM aTTecTalnno0y9aronierocss — 9K3aMeH +

4. Conep:xxaHue JIMCHUIINHBI,

CTPYKTYPHMPOBAaHHOE MO0 TeMaMm (pasgejaMm) ¢

YKazaHueM OTBCACHHOI0 Ha HHUX KOJHYECTBA AKAACMHUYECCKHUX 4YaCcOB M BHIAOB y‘leﬁﬂbIX

3AHATHH

4.1 Pa3zmennpl JMCHMIUIMHBI W TPYAOEMKOCTH IO BHIaM Y4eOHBbIX 3aHATHH (B

aKaJeMUYeCKUX Yacax)




JJIsl 04HO-3204HOH (opMBbI 00yUeHH

Bunsl yueOHOH paboThl, BKIIIOUYast

CaMOCTOSITEIbHYIO padoTy U
TPYAOEMKOCTH (B Hacax)
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N YcrHbIi ompoc,
Tema 1. DemenTHI MTUHEITHON
1 ANECODLI 1 8 1 1 6 perieHue 3aaaq,
p TECTUPOBaHHE
. YcrHblii onpoc
Tema 2. DrneMeHTbl BEKTOPHOI poc,
2 ANFeBDLI 1 8 1 1 6 perieHue 3aaag,
p TECTUPOBaHHE
VYcerHBIi onpoc
Tema 3. DnemeHTSHI poc,
3 N 1 8 1 1 6 peleHue 3aaad,
AHAIIMTUYECKOI TeoMeTpHun
TECTUPOBAHUE
VYcrHBIi onpoc
Tema 4. DieMeHTHI Poc,
4 1 8 1 1 6 peleHue 3amad,
MaTeMaTHYECKOTO aHAIIN3a
TECTUPOBAHUE
Tema 5. lnddepennnansHoe YcTHBIi omnpoc,
5 | ucuncnenune QyHKIUM OAHOM 1 7 0,5 0,5 6 pelieHue 3a1ad,
[IEPEMEHHOU TECTUPOBAHUE
Tema 6. OcHOBHBIE TEOPEMBI VYceTHbI# ompoc,
6 | muddepeHuaATEHOTO 1 7 0,5 0,5 6 pelieHue 3a1ad,
WCYHCIICHHSI TECTUPOBaHHE
Tema 7. UccnenoBanue YcrHbIi omnpoc,
7 | OyHKIUE ¢ TOMOIIIBIO 1 7 0,5 0,5 6 peleHue 3auad,
MTPOU3BOIHBIX TECTUPOBAHUE
Tema 8. IuddepenunansHoe VYceTHbIl ompoc,
8 | ucumcnenue GyHKIUM 1 7 0,5 0,5 6 peleHue 3auad,
HECKOJIBKHMX TIEPEMEHHBIX TECTUPOBAHHUE
Tema 9. UHTerpansHoe VYceTHbIl ompoc,
9 | ucuncnenue QyHKIUN OTHOM 1 7 0,5 0,5 6 pelieHue 3aaad,
[IEPEMEHHOU TECTUPOBAHUE
VYeTHBI ompoc
Tema 10. Iuddepennmansaoie ’
10 aBHeHI/Ii[ (bpepern 1 7 0,5 0,5 6 pelieHue 3a1ad,
yp TECTUPOBAHHE
VYeTHBI onpoc
Tewma 11. ITocnenoBaTeIbHOCTH poc,
11 S 1 7 1 1 5 pelIeHue 3a1ad,
p TECTUPOBAHUE
12 | Dk3ameH 1 27
UTOIro 1 108 8 8 65

4.2 Conepxxanue TUCUUILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3jaejaM

Tema 1. JD1eMeHTHI JIHHEHHO aaredpsl.
ConeprkaHue JEKIIMOHHOTO Kypca




Henu, 3amaun, npeaMer U METOJ AUCUUIUIMHBL. MEXIpeIMETHbIE CBS3U TUCIUILINHBI
“BpIciasi MaTeMaTHUKay, €€ PoJib U MECTO B €CTECTBEHHOHAYYHOM LIMKJIE AUCUUIUIUH. OCHOBHbIE
noHaTusi. CUCTEMBI JIMHEHHBIX ypaBHeHUU. Onpenenurenu. CBoWCTBa onpenenuresns. Pemenue
cucreM JHMHENHBIX ypaBHeHMil. Teopema Kpamepa. Teopema Kponekepa-Kanemmm. Pemenne
CHUCTEM JIMHEWHBIX ypaBHeHHH MeromoM [aycca. Omnepamuu Hang Marpuiniamu. OOpaTHas
MaTpHuIia.

ConepxaHuie NpaKTUUYECKUX 3aHATHUN

1. Onpenenenue, BUAbI MaTpull. JlelicTBUS HAJ MaTpULIAMH.

2. Boruncnenue onpeneianTeneil BTOporo U TPETbero MopsIKoB.

3. BeluucieHue onpeaenuTenei BbICIUX NOPSIKOB.

4. O0parHas MaTpHIIA.

5. Pemenue cucteM JuHEWHBIX YypaBHeHUM MetojnoM Kpamepa, metomom Iaycca,
METOJIOM 00paTHOW MaTpPUILIbI.

Tema 2.971eMeHTbI BeKTOPHOM aJIredpbl.
CopepxaHue JEKIMOHHOTO Kypca
CucreMpl BEKTOpOB, paHr MarTpuubl. JIMHelHas 3aBUCHUMOCTh BEKTOpoB. CBolicTBa
JMHENHHO-3aBUCUMBIX BEKTOPOB. COOCTBEHHBIE BEKTOPBI.
Coneprxanue NPakKTHUYECKUX 3aHATUI
. BeKTOpHBIE BEIMUNHBL: OCHOBHBIE IIOHATHS.
. Koopnunats! u Monynb BekTopa. BeKTOpHOE n-MepHOE MPOCTPAHCTBO.
. JIuneiiHble onepanyy Hajl BEKTOpaMH B KOOPAUHATHON (opMe, UX MPUIIOKEHUS.
. CkangpHoe Mpou3Be/IeHnEe BEKTOPOB, €r0 CBOMCTBA, MPUIIOKEHUS.
. BekTopHOE nIpon3BeieHNnE BEKTOPOB, €TI0 CBOMCTBA, IIPUIIOKEHUS.
. CMel1aHHOE IPOU3BEIEHNE BEKTOPOB, €T0 CBONCTBA, MPUIIOKEHUSI.
. ba3uc BEKTOPHOr0 MPOCTPAHCTBA U YCIOBHE €r0 CYIECTBOBAHUS.
. CoOcTBEHHbBIE BEKTOPHI MATPHLI.

0NN DN KW

Tema 3.271eMeHTHI AaHAIUTHYECKOW FeOMeTPHUH.
CopepxaHue JEKIIMOHHOTO Kypca
YpaBHEeHHE NPSIMON Ha IUIOCKOCTH. YPAaBHEHHME NPSIMOM B IIPOCTPAHCTBE. Y pAaBHEHHE
10cKocTH. HekoTopsle 3a1aun aHAIMTUYECKON F€OMETpUM B IpocTpaHcTBe. KpuBbie BTOporo
nopsiaka. OkpyxHocTs U 3yumnc. ['unepoomna. [Tapabona.
CopepxaHne MPaKTUIECKUX 3aHATUN
. JlUInHa OTpe3Ka U ACJIEHUE €T0 B 3aJaHHOM COOTHOLICHHH.
. OcHOBHBIE BUBI ypaBHEHUS NPSIMOMN Ha INIOCKOCTH.
. YpaBHEHHE ITyyKa MPSMBIX. YTIOBOH KO3()PHUIMEHT IPSIMON U €r0 MPUIIOKEHHUS.
. B3aumHOe pacrosiokeHue MpsiMbIX Ha MJIOCKOCTH.
. YcnoBus napajuleIbHOCTU U MEPIEHANKYISIPHOCTH MPsMBIX. PaccTosiHue OT TOUKH 10

DN AW~
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IIPSIMOH.
. OKpY>XKHOCTb: XapaKTepUCTUKHU, TpapuK.
. DIUHTIC: XapaKTePUCTHUKH, TPadUK.
. 'mnepbona: xapakTepucTuku, rpapuk.

9. [1apabomna: XxapaKTepUCTUKH, TpaUK.

10. Metonel mpeoOpazoBaHus OONIETO YpaBHEHUS KPUBOW BTOPOTrO TOpsIKA K
KaHOHUYECKOMY BH]LY.

11. Onpenenenune Tua KpUBOM BTOPOTO MOPSAKA TPU TOMOITY HHBAPUAHT.

12. YpaBHEHUs IIOCKOCTH.

13. YpaBHeHuUs npsiMOi B MPOCTPAHCTBE.

e BN o))

Tema 4.2J1eMeHTHI MATEMATUYECKOr0 AHAJIN3A.
Coneprxanne JEeKIIMOHHOTO Kypca



O6macte onpeneneHust pyukiuu. [Ipeaen pyakuun. HempepbIBHOCTh U TOYKH pa3phIBOB
byHKUINN.

ConepxaHue NpaKTUYECKUX 3aHATUN

1. JlaliTe ompeneneHWe MHOXKECTBA, IOAMHOXKECTBA, OOBEAMHEHUS, IEpPECCUCHUs
MHO>KECTB, ITyCTOTO MHO>KECTBA.

2. Knaccugunupyiite OCHOBHBIC YHCIIOBBIC MHOYKECTBA.

3. HaiiTe onpezaeneHue HHTEpBaia, OTpe3ka U OKPECTHOCTH TOUKH.

4. ate onpeneneHne GyHKIMH, TPUBECTH MIPUMEPHI (PYHKIUH.

5. OCHOBHBIE XapaKTEPUCTUKHU () YHKITHA.

6. DiiemeHTapHble QYHKIUH (TpaQuKH).

7. lpenen Gpynkiuu. MeToAb! BHIYUCICHUS IPEIEIIOB.

8. HenpepsIBHOCTD (DYHKITUH.

9.ITpumenenne GyHKIUN B SKOHOMHUKE

10. latp onpeneneHue GyHKIMHU HECKOIbKUX [IEPEMEHHBIX, TPUBECTH IIPUMEPHI.

11. OcHOBHBIE XapaKTEPUCTHKH (PYHKIMI HECKOIBKUX MEPEMEHHBIX.

12. IIpenen GyHKIIMN HECKOIBKHUX TIEPEMEHHBIX.

13. HenpepbIBHOCTHh (PYHKIIHIA HECKOIBKUX MTEPEMECHHBIX.

14. DxoHOMHUYECKHE WILTIOCTPAUU (QYHKIIUN HECKOIBKHUX TIEPEMEHHBIX.

Tema S. IuddepeHunanbHoe HCHUCTIeHHe (PYHKIUH OHOM IePEeMEHHOM.

CopepxaHue JEKIMOHHOIO Kypca

OcHoBuble  mpaBwia  auddepennupoBanus.  Tabmuma  OCHOBHBIX  (opMyn
muddepentmponanus. uddepennnan. [IponsBoaHble pa3aIMuHbIX TOPSIKOB.

CopepxaHue MPaKTUYECKUX 3aHATUN

1. laTe onpenenenue nmpousBoaHON U quddepeniinana GyHKIUHA, TPUBECTH TPUMEPHI.

2. MexaHMuYeCKUil U TeOMETPUUYECKUI CMBICI TPOU3BOAHOMN (PYHKIUH.

3. IlpousBogHBIE OOPATHOH, CIOKHOM, HESIBHOMU, MApaMETPUIECKH 3aJaHHON (PYHKITHI.

4. IIpon3BOHBIE BBICIIMX HOPSIKOB.

5. DKcTpeMyMbl QyHKIUH.

6. Ilpumenenue udPepeHINATbHOTO HCUUCIEHUS K HCCIeI0BaHUIO (YHKIMHA H
MOCTPOEHHUIO TPAPUKOB PYHKIIHH.

7. llpumenenue nu¢depeHnanTbHOr0 UCUUCIIEHUS B SKOHOMUKE.

Tema 6. OcHOBHBIE TeopeMbl M (P PepeHIINATBHOI0 HCYUCICHUS.

Copep:xaHue JEKIIMOHHOTO Kypca

Touka nokansHOrO 3KcTpeMyma. Teopema @epma. Teopema Poisa. Teopema Jlarpanxa.

ConeprxaHne NMPaKTHUYECKUX 3aHATUI

1. Teopema depma. (O paBeHCTBE HYJIIO TPOU3BOIHOMN).

2. T'eomeTpuueckuii cMbich TeopeMbl Depma.

3. Teopema Pomns. (O Hyne mpou3BoAHON GYHKINMHU, TPUHUMAIONIEH Ha KOHIIAX OTpe3Ka
paBHBIEC 3HAUEHUS).

4. 'eomeTpuuecKkuii cMbICa Te€OpeMbl Posus.

5. Teopema Jlarpanxa. (O KOHEUHBIX MPUPAILIEHUSAX).

6. Teopema Posuisa ecTs yacTHBIN ciydail TeopeMsl Jlarpanxa.

7. Teopema Komm. (O6 OTHOIIEHUN KOHEYHBIX IPUPAIICHUN ABYX (DYHKIIHIT).

Tema 7.UccienoBanue pyHKIMA ¢ TOMOIIbIO POU3BOJAHBIX.

CopepxaHue JEKIIMOHHOTO Kypca

Bospacranne u yosiBanue ¢pyHkiuu. Makcumym u MuHUMYM (Qyaknuu. Hanbomnbinee u
HalMEHbllIee 3HaueHue (QYHKIMM Ha oTpe3ke. BoimykiocTs QyHKUIMU. AcUMOTOTHL. OOImumit
IUTaH UCCIIeIOBaHUs (PYHKIMM U TOCTPOEHUS rpadUKOB.

ConeprxaHue MPaKTUYECKUX 3aHATUN

1. Teopembl Bo3pacTanus (yObIBaHUS) U AIKCTpEMyMa (PYHKIIUH.

2. Anroput™m uccneoBaHus QyHKIIMH HA SKCTPEMYM.



3. BeIykJ10CTh (BOTHYTOCTB) U TOYKH TIepernda GyHKIIUH.
4. AcumntoTsl rpaduka GyHKINH.
5. AITOpPUTM TIOJIHOTO UCCIeA0BaHUS () YHKITHH.

Tema 8. JudpepenunanbHoe ucHucaeHue PyHKIMHA HECKOJIbLKUX MepeMEeHHbIX.

CopepxaHue JEKIIMOHHOIO Kypca

@YHKIMM  HECKOJBKHUX IEPEMEHHBIX, UX HempepblBHOCTh. [IpomsBoanble u
muddepeHmansl QyHKIUH HECKOJIBKUX TEPEMEHHBIX.

ConeprxaHue NPaKTUYECKUX 3aHATUN

1. datb onpenenenre GyHKIUN HECKOJIBKUX TIEPEMEHHBIX, IPUBECTH MPUMEPHI.

2. OCHOBHBIE XapaKTEPUCTUKU (PYHKINI HECKOIBKUX TEPEMEHHBIX.

3. [Ipenen pyHKINYU HECKOIBKUX MEPEMEHHBIX.

4. HempepbIBHOCTH (DYHKITUH HECKOJIBKHUX TIEPEMEHHBIX.

5. DKOHOMHYECKHE WILTIOCTPAMK (PYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

Tema 9.nTerpajbHoe ucyuciaeHue (PyHKIMU OHOI NepeMeHHOM.

CopepxaHue JEKIMOHHOIO Kypca

Heonpenenennsiii unterpan. Metoasl unTerpupoBanus. OmnpeneneHHbIH HMHTErpa.
Hexotopseie nmpunoxenus onpeneneHHoro narerpaita. HecoOCTBEHHBIE HHTETPAIBL.

Copep:xaHue MPaKTUYECKUX 3aHATUN

1. late onpeneneHue nepBooOpa3Hoil PyHKIIUH, TPUBECTH IPHUMEPHI.

2. Heonpenenennsiit unrerpan. uterpupoBanue myreM 3aMeHbI.

3. Heonpenenennslii unTerpai. MiHTerpupoBanue no 4actsim.

4. Heonpenenenuslit nuuterpai. MaTerpupoBanue TpPUrOHOMETPUYECKUX (PYHKIIUH.

5. Omnpenenennsiii unTerpan. dopmyna Herotona-Jleitbnuna. Metoasl U crmocoObl
WHTETPUPOBAHUS.

6. DKOHOMUYECKHE WLTIOCTPALIMH ONIPEACIIEHHOT0 HHTErpaa.

Tema 10.IndpepenunaibHbie ypaBHEHHUS.

CopepxaHue JEKIIMOHHOTO Kypca

VYpaBHeHUs] ¢ pa3AeNsolUMUCT TepeMeHHbIMU. OIHOPOJIHBIE YpaBHEHUS IIEPBOIO
nopsiaka.  JluHeiHble  ypaBHEHMs ~ IIEpBOro  IOpsAJKa M ypaBHeHHE  bepHymm.
Juddepennranbable ypaBHEHUSI BTOPOTO MOPSIIKA.

CopepxaHne MPaKTUIECKUX 3aHATUN

1. datb onpenenenue AuddepeHunaibHOro ypaBHEeHUs, IPUBECTU IPUMEPBHI.

2. uddepenunanbuple ypaBHEHUs NepBoro mnopsiaka. OCHOBHbIE MOHATHS. 3ajauu
Komm.

3. JuddepeHuunanbHpIX  ypaBHEHMH MEpBOrO MOpAJKAa C  pa3iesIOIUMUCS
NEePEMEHHBIMH.

4. OnHoponHble tuddepeHnanbHble ypaBHEHNS IEPBOTO MOPSIKa.

5. JIuneiinoe nuddepeHuanbHOe ypaBHEHHE [IEPBOTro nopsiika. Y paBHeHnue beprysm.

6. luddepenumanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

7. AuddepeHunanbHble ypaBHEHUS, TOMYCKAOIIME TOHKEHUS TOPSAKa.

8. JluHeliHblE OJHOPOJHBIE YpPaBHEHUS BTOPOrO INOpsAAKAa C  IOCTOSHHBIMHU
koa(urmeHTamu.

9. JluHeliHble HEOJHOPOJHBIE YpPaBHEHHS BTOPOTO IMOpsAKAa C IOCTOSHHBIMU
kod(urmeHTamu.

10. Ipunoxxenust qudepeHaIbHbIX YpaBHEHUNH K IKOHOMHUKE.

Tema 11.11ocJie10BaTEILHOCTH U PA/BI.
Coneprxanue JEKIIMOHHOTO Kypca



Psn. Cymma psima. Heooxomumerii mpusHak cxonumoctu. [Ipusnak Jlamam6epa. [Tpu3nak
Kommu. HHTerpanbHblii MpU3HAK CXOAMMOCTH psifia. 3HaKOoUepenayroumecs psabl. Teopema
JletioHuma. 3HaKonepeMeHHbIe. AOCONIOTHAS U YCIOBHAS CXOIUMOCTh. DYHKITMOHAIBHBIC PSIIIBI.
Crenennsle psaabl. aTepBan cxonqumoctu. Psaasl Teitnopa u MaknopeHa.

ConepxaHue NpaKTUYECKUX 3aHSATUN

1. Jate onpenenenue unciioBoro psaa. [IpuBectu npumepsl.

2. [TonoxurenbHbIE YUCIOBBIEC psA/ibl. CXOIUMOCTh U CyMMa psija.

3. HeoOxonumblii ¥ JOCTATOYHBINA MPU3HAKK CXOJAMMOCTU MOJOKHUTEIbHBIX YHCIOBBIX
PAIIOB.

4. 3HakonepeMeHHbIA psiA. JlocTaTOUHBIM TpPU3HAK CXOJUMOCTH 3HAKOIEPEMEHHOIO
psina. AGCOTIOTHAS M YCIIOBHASI CXOJIUMOCTb.

5. 3nakouepenyromuiicst psaf. [Ipusnak JleriOauna. Ocrarok psima. OnieHka octatka psaa
C IIOMOILIbIO Npu3HaKa JleiibHuna.

6. OyHKIMOHATBHBIN psist. O0MacTh CXOAMMOCTH (PYHKITMOHAIBHOTO PSJIA.

7. Crenennoit psia. UntepBan u paauyc cxonumoctu. Haxoxienue paamyca cXoauMOoCTH
¢ oMo npu3Haka /Jamambepa.

8. Psin Teiinopa. Psg Maknapena. Paznoxenne QyHKIUI B CTETICHHBIE PSI.

9. [IpuMeHeHHE CTETICHHBIX PSJIOB B MPUOIMIKCHHBIX BHIYUCICHUSX.

10. IlpumMeHeHue psa10B B 3KOHOMUKE.

5. llepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHus AJIsi CAaMOCTOATEIbLHOI PadoThI
o0y4arommxcsi Mo JUCHUIINHE

CamocrosiTenbHas pabota oOyJaromuxcsi pu U3ydyeHuu Kypca «Bbiciias maTremaTtuka
mpernoiaraeT, B MEpPBYI Odepenb, padOTy C OCHOBHOM U JOMOJIHHUTEIBHOW JHUTEPaTypoil.
PesynbraTamu 5TON pabOTHI CTAHOBSTCS BBICTYIUICHUS Ha MPAKTUYECKUX 3aHATHSAX, YIacTHE B
00CYyXIEHUH.

MeTtoanka caMOCTOSITEIbHON PadOThI MPEIBAPUTEIBHO PA3bICHICTCS MPEToaBaTesieM U
B [TOCJIEIYIOILEM MOKET YTOUHSATHCS C YIETOM MHJIMBUAYATBHBIX 0COOEHHOCTEH 00y4aronumxcs.
BpeMss u MecTo CcaMOCTOSITCIIBHOH pa0OTHl BBIOUPAIOTCS OOYYAIOIIMMHCS 110 CBOEMY
YCMOTPEHHIO ¢ YYETOM pEKOMEHAlUi penojaBarTess.

CamocrosaTenbHYIO padoTy HaJ AMCHUIUIMHOW CIENyeT HaYMHATh C M3y4eHUus paboueit
IporpaMMbl AUCHUIUIMHBI «BpIcIIas MaremaTuka», KOTOpas COAEP)KUT OCHOBHBIE TPeOOBaHUS K
3HAHUSM, YMEHHSM U HaBBIKaM oOydaembIx. OO0s3aTeNIbHO CJeyeT BCIOMHUTh PEKOMEHIAINN
IpernoJiaBaTess, JaHHbIe B XOJI€ YCTaHOBOYHBIX 3aHATUH. 3aTeM — NPUCTYNaTh K HU3YUYECHUIO
OTJENFHBIX Pa3eiOB U TEM B TIOPSIIKE, TIPEAYCMOTPEHHOM IIPOTPAMMOIA.

[TonyyuB mnpezncraBieHre 00 OCHOBHOM COJEpXKAHUU pa3jena, TeMbl, HE0OXOAUMO
U3Y4YUTh MaTepuaji ¢ NOMOIIbI0 Y4eOHUKOB, yKa3aHHBIX B pa3jieie 7 yKa3aHHOW MpOTrpamMMBbl.
LlenecooOpa3HO COCTaBUTh KPAaTKUIl KOHCIIEKT MM CXEMY, OTOOpPaXKaloLIyl0 CMBICI U CBSI3U
OCHOBHBIX ITOHSTHH JaHHOTO pa3jieia U BKIFOYCHHBIX B HETO TE€M. 3aTeM, KaK IMOKa3bIBAET OIIBIT,
MOJIE3HO H3YYUTh BBIAEPKKH U3 MEPBOMCTOUHUKOB. [IpM ’KelnaHMM MOXKHO COCTaBUTh MX
KpaTkuii KoHCTeKT. OO0s3aTeNbHO ClIeyeT 3alnChiBaTh BO3HUKIINE BOIPOCH], Ha KOTOpPHIE HE
yJIaI0Ch OTBETUTh CAMOCTOSITEIIBHO.

Bormpocsl, BEIHECEHHBIE Dopmbl VY4ebHo-
HaumenoBanue ®opma
HA CAMOCTOSTENIbHOE | CAMOCTOSITENIFHO | METOIHYECKOe
TEMBbI N KOHTPOJIA
M3y4eHUe il paboTEHI o0ecrieyeHue
Tema 1. DnemeHTHI Teopema Kponekepa- Pa6Gora B Jlutepatypa VYcrHbIi
JTIMHEHHOM anreOph Kanemnu. Penienune OubInoTeKe, Teme, paboTa c ompoc,
CUCTEM JIMHEWHBIX Brumrouast ObC. WHTEpHET- peuieHue
yYpaBHEHUI METOIOM HCTOYHUKAMHU 3azad,
T"aycca. TECTUPOBAHUE
Tewma 2. DnemeHTHI CobcTBennbie BeKTOphl. | Paborta B Jlutepatypa YcTHbII
BEKTOPHOM anreOphl OuOIMOTEKE, TeMme, paboTa ¢ ompoc,
BKurouas ObC. VHTEPHET- peuieHue
HMCTOYHUKAMHU 3a/1ad,




TCCTUPOBAHNUC

Tema 3. OmemenTsl | OKpY>XHOCTH W Jymunic. | Pabora B Jluteparypa YcTHBII
AHATUTHYECKOH I'mmepOoma. [Tapaboma. | GubimoTeke, Teme, paboTa C ompoc,
reoMeTpHun Bkitovast ObC. | uHTEpHeT- peuieHue
WCTOYHUKAMH 3ajad,
TECTHPOBAHHE
Tema 4. DireMeHTHI HemnpepsiBHOCTS 1 Pabora B Jlutepatypa YcTHBII
MaTeEMaTUYECKOTO TOYKH Pa3pHIBOB oubnmoTeke, Teme, paboTa ¢ orpoc,
aHanm3a (hyHKIIH. Biumrouast ObC. | uHTEpHeT- pernieHne
HCTOYHUKAMHU 3ajad,
TECTUPOBaHHE
Tema 5. Tabnua ocCHOBHBIX Pa6ora B JIuteparypa k YcTHbII
Huddepentmansroe | hopmyn oubimoTexe, Teme, paboTa ¢ ompoc,
HACUYHUCIICHHE mudepeHmpoBaHms. Brurogas ObC. WHTEPHET- perieHne
($yHKUIUM OHOU WCTOYHUKAMH 3ajad,
TepeMEeHHOI TECTUPOBAHUE
Tema 6. OcHOBHEIE Teopema Korm. Pabora B Jlutepatypa YcTHBII
TEOPEMBI oubnuoreke, Teme, paboTa ¢ ompoc,
nddepeHInaTBLHOT Biuimouast ObC. | nHTEepHeT- pelieHue
0 UCUHUCIICHUS HCTOYHUKAMHU 3ajad,
TECTHPOBAHHE
Tema 7. Beimyknocts ¢pynkuun. | Pabora B Jlutepatypa K YcrHbIi
Hccnenosanne ACHUMITTOTEI. oubnmoreke, TeMe, paboTa ¢ orpoc,
¢byHKUM ¢ BKurouas ObC. VHTEPHET- peuieHue
MOMOIIBI0 WUCTOYHUKAMHU 3ajad,
MPOM3BOIHBIX TECTHPOBAHHE
Tema 8. [IpousBoansie u Pabora B Jlutepatypa k oS
Huddepentmansroe | auddepeHmmanst oubnmoTexe, TeMme, paboTa ¢
HCYUCIICHUE (GYHKIUI HECKOJIBKUX Biurouast ObC. MHTEpHET- onpoc,
byHKINU MEPEMEHHBIX. WUCTOYHUKAMHU PCIICHAE
HECKOJIBKHUX 3anat,
HepEMEHHBIX TECTUPOBAHHE
Tema 9. HekoTopnie Pabora B Jlutepatypa k No—_—
WnTterpansHoe MIPUI0KEHUS oubnuoreke, Teme, paboTa ¢ onpoc
HCYUCIICHUE OIPEJENICHHOT O BKurouas ObC. VHTEPHET- ’
(YHKIWH OTHOM WHTErpaa. HUCTOYHUKAMHU PCIICHAE
MIePEeMEHHOM HecobcrBennbie sanat,
TECTUPOBAHHE
HWHTErPaJIBL.
Tema 10. Huddepennmansuble Pa6ora B Jlutepatypa VYcrHbIi
HuddepeHnmanbael | ypaBHEHHsI BTOPOTO 6ubamoTexe, Teme, paboTa ¢ ompoc,
€ YpaBHEHHUS HopsiIKa. Bkitovast ObC. | uHTEpHeT- peleHue
HCTOYHUKAMHU 3ajad,
TECTHPOBAHHE
Tema 11. AOcoIoTHAS 1 Pabora B Jluteparypa k
IlocnenoBaTenbHOCT | YCIIOBHAs CXOOMMOCTb. | OMOMMOTEKeE, Teme, paboTa ¢ YcrHbiid
U U PsLIbI OYHKINOHATIBHBIE BKurouas ObC. VHTEPHET- ompoc,
psabl. CreneHHbie WUCTOYHUKAMHU peleHue
psanbl. Uatepsan 3ajad,
CXOIUMOCTH. Psinpl TECTHPOBaHHE
Telinopa u MakjopeHa.
6. OueHouHble MaTepuaJbl s TPOBeJeHUS] TMPOMEXKYTOYHOH aTTecTalMu

o0yyarommxcs Mo JMCHHUILIHHE «Bpicmiasg MaTeMaTHKa»
6.1. Onucanue moka3arejieli M KpHUTepPHEB OIEHWBAHWS KOMIETEHIHMH, ONMUCaHUe

IIKaJ OCHUBAaHUA
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HanmenoBanue Kpatkas Kpurepun
Ne [Ikana 1 KpUTEPUU OLICHKH,
W OLIEHOYHOT'O XapaKTepUCTUKA St OLIEHUBAHUS
cpencTBa OLIEHOYHOT'O CPECTBA KOMIIETCHLIUI
1. Ompoc COop nepBUYHON «3ayTeHO» - ecIu YK-1
UHQOpMaIIH 1O oOyyaromuiics AeMOHCTPUPYET
BBISICHEHHIO YPOBHS 3HaHHE MaTepHaia o pasieny,
YCBOCHHS IPOWJCHHOTO | OCHOBaHHBIC Ha 3HAKOMCTBE C
Marepuaia 00s13aTebHON TUTEPaTypPOl 1
COBPEMEHHBIMH ITyOJINKALMSAMUY;
JIaeT JIOTUYHBIE,
apryMEHTUPOBAHHBIC OTBETHI Ha
MIOCTaBJICHHbIE BONPOCHL. TaKxke
OLIEHKA «3a4TCHO)» CTaBUTCS,
ecJii 00y4JaIOMIUMCS OMTYIICHBI
HE3HAYUTEIbHbIE HETOUHOCTH B
OTBETax, KOTOPbIE OH
WCTIPABIISIET ITyTEM HABOJISIINX
BOIPOCOB CO CTOPOHBI
IpenojaBaTes.
«He 3auteHo» - nmeroTcs
CYILIECTBEHHBIE POOEIBI B
3HaHHUH OCHOBHOT'O MaTepHaia
0 pa3lelly, a TaKXKe JOMYIIECHBI
NPUHIMITHATBEHBIE OITUOKH TPU
W3JI0’KEHUH MaTepuaa.
2 Pemenue 3agau | 3agaun BBIOJIHAIOTCS «3aYTeHO» — 3aa4u nojaHocThio | YK-1
CaMOCTOSITETILHO C BBITIOJTHEHBI 0€3 OINOOK;
MOCJEAYIONIEN OIIEHKOM. | «HE3aYTEHO» —3aJaul He
PELLICHBI WIN PELIEHBI C
OIINOKAMHU;
3 TectupoBanue TecTupoBaHue MOXHO «OTJIUYHO» - MPOLICHT YK-1
NPOBOAMTE B popme: npaBuiIbHBEIX 0TBeTOB 80-100%;
. KOMITBFOTEPHOI'O | «XOPOILO» - TPOLIEHT
TECTHPOBAHMI, T.€. MPaBWILHBIX OTBETOB 65-79,9%;
KOMITBIOTED «YZIOBJIETBOPUTEIBHO -
IPOM3BOJILHO BHIOMpPAeT | MPOLEHT IIPaBUIILHBIX OTBETOB
BOIIPOCHI U3 0a3bl 50-64,9%;
JIAHHBIX 110 CTETICHU «HEYJOBJIETBOPUTEIHHOY -
CIIO’KHOCTH; MPOLIEHT NMPAaBUJIbHBIX OTBETOB
. MUCHMEHHBIX menee 50%.
OTBETOB, T.€.
MIpEeToaBaTeNb 3a/1aeT
BOIIPOC U JaeT
HECKOJIbKO BapHAHTOB
OTBETa, a CTy/IEHT Ha
OTJIEITBHOM JTUCTE
3aMMChIBAaeT HOMeEpa
BOIIPOCOB U HOMEpa
COOTBETCTBYIOIIUX
OTBETOB
4 OK3aMeH IIpouenypa  3kx3aMeHa | «3aUTEHO» YK-1
BKJIFOYAET OTBET Ha | -«5» (OTIMYHO) — OTBET
BOIIPOCHI OuJera. [PaBUIbHBIN, IOTHYECKH
Ilpy  MOATOTOBKE K | BHICTPOEH, IPUBEICHBI
IK3aMEeHy HEOOXOJMMO | HEOOXOJUMBIC BBIKIIAJIKH,
OpPUECHTUPOBATHLCS Ha | MCIIONB30BaHA
KOHCIIEKTHI JeKIMH, | mpodeccroHanbHas JISKCHKA.
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yueOHyI0, Hay4dyHYI0 H
Hay4YHO-TIPAKTHYECKYIO
JUTEPATypy o
npoOiieMaTHKe Kypca.
Teoperuyeckue 3HAHUL
o JMCLHUILTAHE
OLICHUBAIOTCS 10 OTBETY
Ha OJIMH U3 BOIPOCOB K

dK3aMEHYy. Crnenyet
MOBTOPUTH  MarepHal
Kypca,

CUCTEMaTHU3UPOBATh €T0,
OMUpAasCh Ha TepeueHb
BOIIPOCOB K 3K3aMCHY,
KOTOPBII
MPEJOCTABISACTCS
o0yJarommcs 3apaHee.
Takxke nus ycnemsoin
C/1a4u SK3aMeHa
HEOOXOIUMO BBIIIOIHUTH
3agaHue, 0pOpMHUTE BCE
HEOOXOIUMBIE
Marepuabl MUCbMEHHO,

3aaHus pelieHbl MPaBILHO.
OO0yuaromuiics MpaBUIHLHO
WHTEPIPETUPYET MOTyICHHBINA
pe3yJbTart.

-«4» (XOpOIII0)— OTBET B IEIIOM
MIPABIIILHBIN, JIOTHYECKH
BBICTPOCH, TIPUBEICHBI
HeOOXOIUMBIE BBEIKJIAIKH,
WCTIOTB30BaHA
npodeccuoHabHast JEKCHKA.
Xon peuieHus 3agaHus
MPaBUWIbHBIN, OTBET HEBEPHBII.
OO0yJaroImuics B IeJIoM
MPABIILHO HHTEPIIPETUPYET
MOJIYYECHHBIN pPEe3yJIbTaT.

-«3» (YIOBIETBOPHUTEIHHO)—
OTBET B OCHOBHOM TPABHJILHBIH,
JIOTUYECKH BBICTPOCH,
TIPUBEICHBI HE BCE
HEe0OXOIMMbIC BBEIKJIAIKH,
WCIIOJIb30BaHa
npoeccHOHaTbHAS JEKCHKA.
3anaHus pemnieHbl YaCTUIHO.
«HezautreHo»

MOJITOTOBUTH
apryMeHTHUPOBAHHBIC
OTBETHI Ha BOITPOCHI TI0
COZICPIKAHHIO
BBITIOJTHEHHOH pabOTHI.

-2»

qacTb

(HEeyIOBIETBOPUTENHHO )—
OTBETEHI

HETOJIHEIE. 3a7jaHus HEe PEIICHBI

Ha TCOPECTUICCKYTIO
HCIIpaBUJIbHBIC niIn

6.2. MeToauueckue MaTepualbl, ONPEAC/IAIOIUE NMPOUECAYPbI OCHUBAHUSA 3HaHI/II7[,

YMeHHIi, HaBBIKOB W (MJIH) ONbITA

ACATCJIbHOCTH,

XapaAKTePU3YOIIMX 3Tanbl

¢popMupoBaHus KOMIETEHUMH B Mpolecce OCBOCHUS OCHOBHOW NPo(ecCHOHANbHOM

o0pa3oBaTeJbHON MPOrPaMMbI

dopma KoHTpOIS/
KOJBI OLIEHUBAEMBIX
KOMITETECHITUHA

Ne

II
n/m poueaypa OLeHUBAHUS

[lkana 1 KpUTEPUH OLIEHKH, O

1 Ok3amed - YK-1 DK3aMEeH MPeACTaBIAET
C000}i BBIIIOJIHEHHE
o0yJaronmmMcs 3aJaHui
OujeTa, BKIIFOYAIOIIErO B
cebs:

3amanue Nel —
TEOPETHUECKUH BOITPOC
Ha 3HaHue 0a30BBIX
MOHATUH IPEIMETHON
00J1aCTH TUCLUILIMHEL, a
TaKXKe MO3BOJISIOIIUI
OIICHUTDH CTETEHD
BIIAJICHUST 00YIAFOIITHMCSI
MIPUHIATIAMHT
peaMETHON 00I1acTH
JIACIIVIUIMHEI,
MMOHHUMAaHHE UX
0COOEHHOCTEHN 1
B3aMMOCBSI3H MEXKTY
HHUMU;

3aganne Ne2 — 3amanue
Ha aHaJIu3 CUTYaI[UH U3

BremonHenne o0yyarommMcs 3a1aHuid
OIICHUBAETCS TI0 CIIEAYIOMIEH OaTbHOM
IKae:

3anmauue 1: 1-2 0ayuioB

3ananue 2: 1-2 6amios

3amanwme 3: 1-2 6amios

«3a4TeHO»

-«5» (OTIINYHO) — OTBET MPABUIIHHBIH,
JIOTUYECKU BBICTPOCH, MPUBEICHBI
HEOOXO VMBI BBIKIIAIKH, UCTIONH30BaHA
npoeccuoHaNbHAs JEKCUKA. 3aIaHus
peleHsl mpaBwibHO. OOyYaromUics
MIPaBHUIIFHO UHTEPIPETUPYET MOTyICHHBII
pe3ynbTar.

-«4» (XOpoIII0)— OTBET B IIETIOM
MIPaBUJIHHBIN, TOTUIECKH BBICTPOCH,
MIPHUBEICHBI HEOOXOUMBIC BBIKIIAIKH,
MCIOIb30BaHa MPoheCCHOHANbHAS
nekcuka. XoJl peuieHus 3aaHus
MIPABUJIBHBIN, OTBET HEBEPHBIH.
OO0y4JaroIUiCs B IIETIOM MTPABHIBLHO
WHTEPIPETUPYET MOYICHHBIN pe3yIbTarT.
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MpeIMETHON 00JIacTH
JVCIUTUTAHBI |
BBISIBJIEHHE CTIOCOOHOCTH
oOyuJaromerocs
BBIOUPATH U IPUMECHSTh
COOTBETCTBYIOIIUEC
MIPUHIIAITBL 1 METOTBI
pelICHUA MPAKTUICCKUX
po0eM, OJIM3KUX K
poecCuoHaNBHON
JIESATSILHOCTH;

3amanue Ne3 — 3amanue
Ha MIPOBEPKY YMEHUH U
HAaBBIKOB, MTOJTyYCHHBIX B
pe3ybTaTe OCBOCHHUS
JCITUTUTAHBI

-«3» (YOOBJIETBOPUTEIHHO)— OTBET B
OCHOBHOM IPaBHJIbHBIN, TOTHUECKH
BBICTPOCH, TIPHBEICHBI HE BCE
HEOOXOIUMBbIE BHIKJIAJIKH, HCIIOJIb30BaHa
npoheccoHaNbHAS JIEKCUKA. 3aJaHus
pelIeHBl YaCTHYHO.

«HezauteHo»

-«2» (HeyIOBJIETBOPUTEIIEHO )— OTBETHI HA
TCOPETUYCCKYIO YaCTh HCIIPABUIIbHBIC UJIA
HETIOJTHBIC. 3a/IaHUs HE PEIICHBI

6.3. TunoBbie KOHTPOJIbHbIE 32IaHUSI WJIM MHbIe MaTepuajbl, HEOOXOAUMBbIE JJIsl
npoueaypbl OleHUBAHUS 3HAHMI, YMeHHUil, HABHIKOB H(MJIH) ONBITA [eSTEJbHOCTH,

XapaKkTepu3yloummx

ITalbl

¢dopMupoBanus KOMIIETEHLUIA

o0pa3oBaTeJbHOM MPOrPamMMbI

Tema 1. D1eMeHTHI THHEHHOH AJITeOpPHI.

[TepeueHs BOPOCOB ISt OOCYKIEHUS HA TPAKTUUECKUX 3aHSATHUSXK:

1. Onpenenenue, BUabI MaTpull. JelicTBUS HaL MAaTpULIAMH.

2. Beruncnenue onpenenuTeeil BTOpOro U TPEThETO MOPSIKOB.

3. Brluucienue onpeaenuTeseid BbICUINX MOPSIKOB.

4. ObpaTHasi MaTpHIIa.

5. Pemenue cucrem nuHeWHbIX YypaBHeHuid MerogoMm Kpamepa, merogom Iaycca,
METOJIOM 00paTHOW MaTpPUILIbI.

Tema 2.271eMeHTBI BeKTOPHOI1 aJredpbl.
[lepeuyeHpb BOpocoB JuIst 00CYKACHUS HAa MPAKTUYECKUX 3aHATHSIX:

03N DN WK —

. BekTopHbBIE BETMYMHBI: OCHOBHBIE MOHSATHSI.
. Koopaunats! 1 Moayibs BeKTOpa. BekTopHOE n-MEpHOE MPOCTPAHCTBO.

. JIuHeliHble onepanyuy HajJ BEKTOpaMH B KOOPIAUHATHOM (hopMe, UX MPHII0KEHHUS.
. CkassipHO€E TPOU3BEIEHNE BEKTOPOB, €70 CBOWCTBA, IIPUIIOKEHUS.

. BekTopHOE nTpon3BeIeHHE BEKTOPOB, €r0 CBOMCTBA, MPUIIOKEHHUS.

. CMeaHHO€E IPOU3BEIEHUE BEKTOPOB, €TI0 CBOMCTBA, IIPUIIOKEHUS.

. ba3uc BEKTOPHOTrO MPOCTPAHCTBA U YCIOBHUE €r0 CYIECTBOBAHUS.

. CoOcTBEeHHbIE BEKTOPHI MaTPULI.

B IIpomecce OCBOCHUHA

Tema 3.271eMeHTBI AHAINTHYECKON I€OMETPHH.
[TepedyeHs BOPOCOB ISt OOCYKIEHUS HA TPAKTUUECKUX 3aHATHUSXK:

AW —

¢

psiIMO

(e BN o))

. OKpY>XHOCTb: XapaKTepUCTUKH, Tpa(UK.
. DNIUIC: XapaKTepPUCTHKH, rpaduK.
. 'unep6ona: xapakTepuCTHKH, IpaduK.

9. [1apabomna: XxapaKTepUCTUKH, TPAPUK.

10. Meronsl mnpeoOpazoBaHMs OOLIETO YpaBHEHUS KPUBOU

KaHOHUYECKOMY BUJLY.

. lnvHa OTpe3Ka U JeJIEHUE €ro B 3aJaHHOM COOTHOLLIEHUHU.

. OcHOBHBIE BUIbl ypaBHEHUS MPSIMOI Ha MJIOCKOCTH.

. YpaBHEHHE ITy4Ka NPSAMBIX. YTIOBOH KOA(P(OUIMEHT NPSAMON U €ro IPUII0KEHUS.

. B3aumHOe pacrnosoxeHue npsiMpIX Ha MJIOCKOCTH.

. YCIIOBHS TapaJJIEIbHOCTH U NEPIIEHAUKYIISIPHOCTH IPsIMBIX. PaccTossHME OT TOUKH 10

BTOpOIro TMopsAdKa K
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11. Onpenenenune Tua KpUBOM BTOPOTO MOPSAKA ITPU TOMOITY HHBApPUAHT.
12. YpaBHEHUs IIOCKOCTH.
13. YpaBHeHust npsiMOM B MPOCTPAHCTBE.

Tema 4.371eMeHTbI MATEMATHYECKOT0 AHAJIM3A.
[lepeuyenp BOpocoB It 00CYKACHUS HA MPAKTUYECKUX 3aHATHSIX:
1. JlaliTe ompeneneHne MHOXECTBA, IOAMHOXECTBA, OOBEAMHEHHUS, IEepeceUeHus
MHO’KECTB, IIyCTOT'O MHO>KECTBA.
2. Knaccuguuupyiite OCHOBHbIE YHCIOBbIE MHOKECTBA.
. JaiiTe onpeaeneHue HHTEpBaia, OTpe3ka U OKPECTHOCTH TOUKH.
. latp onpenenenue QyHKIMH, TPUBECTH TPUMEPHI PYHKIUH.
. OCHOBHBIE XapaKTEPUCTUKHU ()YHKIIHA.
. DnemeHTapHble QyHKIUU (TpaduKn).
. [Ipenen pynkunnu. MeTo bl BEIYKCICHUS IPEACIIOB.
8. HempepbIBHOCTH (DyHKIIHH.
9.Ilpumenenne GyHKIUN B SKOHOMHUKE
10. [latb onpenenenne GyHKIUU HECKOJIBKHUX IEPEMEHHBIX, TPUBECTH IPHUMEPHI.
11. OcHOBHBIE XapaKTEPUCTUKU (YHKIIMI HECKOIBKUX MEPEMEHHDIX.
12. Tlpenen GpyHKIIUU HECKOJIBKHUX TICPEMEHHBIX.
13. HenpepbIBHOCTD (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX.
14. DxoHOMHYECKHE WILTIOCTPAIH (DYHKIHI HECKOIBKUX MTEPEMEHHBIX.

NN D B~ W

Tema S. ludgdepenunanbHoe ncHUCIeHUe (PYHKIMU OJHOI NepeMeHHOM.

IlepeuyeHp BONpoCcoB JyIst 00CYKACHUS HAa MIPAKTUYECKUX 3aHATHSIX:

1. laTe onpenenenue nmpousBoaHON U quddepeniinana GyHKIUHA, TPUBECTH TPUMEPHI.

2. MexaHMuYeCKUil U TeOMETPUUYECKUI CMBICI TPOU3BOAHOMN (PYHKIUH.

3. IlpousBogHBIE OOPATHOH, CIOKHOM, HESIBHOMU, MApaMETPUIECKH 3aJaHHON (PYHKITHI.

4. IIpon3BOHBIE BBICIIMX HOPSIKOB.

5. DKcTpeMyMbl QyHKIUH.

6. Ilpumenenue udPepeHINaNbHOIO HCYUCIEHUS K HUCCIEA0BaHHIO (YHKIUH U
MOCTPOEHHUIO TPAPUKOB PYHKIIHH.

7. llpumenenue nu¢depeHnanTbHOr0 UCUUCIIEHUS B SKOHOMUKE.

Tema 6. OcHOBHBIE TeopeMbl M (P PepeHIINATBHOI0 HCYUCICHUS.

[lepeuenpb BOMpOCOB It 00CYK/I€HUSI HA MPAKTUYECKUX 3aHATHIX:

1. Teopema depma. (O paBeHCTBE HYIIO IPOU3BOTHOM).

2. 'eomerpuueckuii cmpica Teopembl Depma.

3. Teopema Pomns. (O Hyne mpou3BOAHON (YHKIMHU, IPUHUMAIOLIEH Ha KOHLIAX OTpe3Ka
paBHBIEC 3HAUEHUS).

4. 'eomeTpuuecKuii cMbICT Te€OpeMbI Posuis.

5. Teopema Jlarpanxa. (O KOHEUHBIX NPUPAILIECHUSAX).

6. Teopema Posuisa ecTs yacTHBIN ciay4ail TeopeMsl Jlarpanxa.

7. Teopema Komu. (O6 OTHOIIEHUN KOHEYHBIX MpUpAIleHUH ABYX (PYHKIINN).

Tema 7.UccienoBanue PyHKIMHA C TOMOIIBIO POU3BOAHBIX.
[lepeuenb BOpocoB It 00CYKACHUS Ha MPAKTUYECKUX 3aHATHSIX:
1. Teopemsl Bo3pactanus (yObIBaHHS) U SKCTpeMyMa (DYHKITHH.

2. Anroput™m uccienoBaHus PyHKIIMH HA SKCTPEMYM.

3. BeIykJ10CTh (BOTHYTOCTB) U TOYKH Tiepernda GyHKIIUH.

4. AcumntoTsl rpaduka GyHKINU.

5. AIropuTM MOJIHOTO UCCIIETOBAHUS (PYHKITHH.

Tema 8.lu¢depeHunanbHoe HCHUCTEHHE PYHKIIUH HECKOJIBKHUX IIEPEMEHHBIX.
IlepeueHp BOpocoB JuIst 00CYKACHUS Ha TPAKTUYECKUX 3aHATHSIX:

14



1. Matb onpenenenre GyHKIUN HECKOJIBKUX TIEPEMEHHBIX, IPUBECTH MPUMEPHI.
2. OCHOBHBIC XapaKTEPUCTUKU (PYHKIIMI HECKOIBKUX MMEPEMECHHBIX.

3. [Ipenen pyHKIIMN HECKOTBKHUX MEPEMEHHBIX.

4. HenpepbIBHOCTH (DYHKITUH HECKOJIBKHUX TICPEMEHHBIX.

5. DKOHOMHYECKHE WILTIOCTPAINK (PYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

Tema 9.nTerpajbHoe ucuuciaeHue (PyHKIMU OHOI NepeMeHHOM.

[Tepeuens BOMPOCOB ISt 00CYKICHUS HA MPAKTUYECKUX 3aHITHSIX:

1. latb onpenenenue nepBooOopazHoil GyHKIUH, TPUBECTH IPUMEPHI.

2. Heonpeaenenublii uuTerpai. MMaTerpupoBanue myreMm 3aMeHbl.

3. Heonpenenenuslii uuTerpai. MHTErpupoBaHue mo 4acTsM.

4. Heonpenenennplid HHTErpajl. THTErpupoBaHre TPUTOHOMETPHYECCKUX (PYHKITUH.

5. Omnpenenennbrii unterpan. ®opmyna Herorona-JleiiOauma. Metoasl U CIOCOOBI
UHTETPUPOBAHUSL.

6. DKOHOMHYECKHE WLTIOCTPALIMK ONIPEACIIEHHOI0 HHTErpaa.

Tema 10.IndpepenunaibHbie ypaBHEHHUS.

IlepeueHb BOnpocoB JuIst 00CYKACHUS HAa MPAKTUYECKUX 3aHATHSIX:

1. late onpenenenue qudQepeHnaaIbHOro ypaBHEHUS, IPUBECTH TPUMEPBI.

2. uddepeHunansuple ypaBHEHUs IepBoro mnopsiaka. OCHOBHbIE MOHATHS. 3ajauu
Komm.

3. JucddepeHuunanpbHplX  ypaBHEHMH MEpBOr0 MOpAJKAa C  pa3AessFOIUMUCS
NEePEMEHHBIMH.

4. OpHoponHble AuddepeHnranbHble ypaBHEHUS IEPBOTO MOPSIKA.

5. JIuneiinoe nuddepeHuanbHOe ypaBHEHHE [IEPBOTro nopsiika. Y paBHeHnue beprysm.

6. luddepenumanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

7. Auddhepenumanbabie ypaBHEHNUS, TOITYCKAIOIINE TIOHIKEHUS TTOPS/IKA.

8. JluHeliHblE OJHOPOJHBIE YpPaBHEHUS BTOPOrO IMOpPAJKA C  IOCTOSHHBIMHU
KO3 pHUIHEHTaAMH.

9. JluHeliHble HEONHOPOJHBIE YPAaBHEHHs BTOPOTO IOpsAKAa C IOCTOSHHBIMHU
KO3 UIIMEHTaMH.

10. IIpunoxxenust TudpepeHIaIbHbIX YpaBHEHUH K SKOHOMHUKE.

Tema 11.11oc/1e10BaTEILHOCTH U PA/BI.

[lepeuenpb BOMpOCOB It 00CYK/I€HUSI HA MPAKTUYECKUX 3aHATHIX:

1. Matb onpenenenne unciaoBoro psaa. [Ipusectu npumepsl.

2. [lonoxwurenpHble YUCIOBBIE Psiibl. CXOAMMOCTh M CyMMa pAJa.

3. HeoOGXxoauMBblif U JOCTAaTOUHBIA MPU3HAKH CXOJMUMOCTH IOJIOKUTEIBHBIX UYHCIIOBBIX
PAIOB.

4. 3HakonepeMeHHbIM psan. JlOoCTaTo4HBIM NpPHU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOIO
psna. AGCOTIOTHAS U YCIOBHAs CXOJUMOCTb.

5. 3nakouepenyromuiics psn. [pusnak Jleit6uuna. OcraTok psaga. OueHka octaTtka psaa
C TIOMOIIIbIO Npu3HaKa JleiibHuna.

6. ®yHKIMOHANBHBIN psiT. OOGMaCTh CXOAUMOCTH (DYHKIIMOHAIBHOTO Psizia.

7. Crenennou psa. UHTepBan u paanyc cxoaumoctu. Haxoxaenue paanyca cXo0QuMOCTH
¢ momouibio npusHaka /lanmamobepa.

8. Pan Tetinopa. Psang Maknapena. Paznoskenne QpyHKIUI B CTENIEHHBIE PSI.

9. IlpumMeHeHne CTeNeHHbIX PAI0B B PUOJIMKEHHBIX BHIYUCICHUSX.

10. IlpumeHeHue psiioB B SKOHOMUKE.

6.4. Tunosble 3agaHMs JJA NPOBEJACHHUA INPOMEKYTOYHOH  AaTTeCTALUH
00y4YaK MU XCS.

[IpomexxyTounass arrecranus no IUCHHILIMHE «BpIciias maTeMaTuka» NPOBOAMTCS B
dbopme dK3aMeHa.
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3aganus 1 Tuna (TeopeTHYecKUil BONPOC HA 3HAHHMe 0a30BBIX NOHATHI NPeAMETHOI
00J1aCTH AUCIHUILIHHBI):

1. Marpuupl, OCHOBHBIE TIOHATHS.

2. Onmnepanuu Hag maTpuriamu. CBOHCTBA oneparvii Hal MaTPUIIAMH.

3. Omnpenenutenu, noHsTHs BUAbL. Ompenenurtenu 2 u 3 nopsaaka. Onpeaenurtent
BBICIIUX MOPSAAKOB. CBOMCTBA ONIpEACTUTENCH.

4. Ooparnas marpuma. CrocoObl HaxoxkaeHUs oOpaTHON Mmarpuibl. Dopmyna s
BBIUKCIICHHS 00paTHOM MaTpullbl. Berunciienne oOpaTHO MaTPUIII C TOMOIIBIO TTOCTPOSHHUSI.

5. Panr matpunbl. CriocoObl BBIYUCIIEHUSI PAHTOB MAaTPULL.

6. Cucrembl IMHEHHBIX ypaBHEHUH, OCHOBHBIC TIOHSTHSL.

7. Pemenue cucteM JHMHEHHBIX ypaBHEHHH ¢ TMomoinbio ¢dopmyn. Pemenune cucrem
JUHEHWHBIX YPaBHEHUHN C TOMOIIBIO OOpPaTHOW MAaTPHUIIBI.

8. Pemenue cucrem nuHeiHbIX ypaBHeHHH. Teopema Kponekepa — Kanemm.

9. Pemenue cucreMm ITMHEHHBIX ypaBHeHUH. Metox ["aycca.

10. Pemenune nuHEHHBIX OJHOPOIHBIX CUCTEM ypaBHEHHI.

11. BexkToppl OCHOBHBIE MOHATUS. BekTOoppl W JMHEWHBIE ONEpalliy HaJl HUMHU.
[Ipoekuusa BexkTopa Ha OcCb. Pa3nokeHue BEKTOpa MO OpTaM KOOPAMHATHBIX oced. Moxayib
BEKTOpA.

12. Hampasnsiromniye KOCUHYCHI.

13. Omnpenenenne ckansipHOro npousBeAcHHs. CKaIIpHOE MPOU3BEICHHE BEKTOPOB H
€ro cBoicTBa. BbIpakeHHe CKaJspHOrO NpPOU3BEACHUE dYepe3 KoopauHathbl. llpuiioxeHus
CKaJISIPHOTO IIPOU3BEICHUSI.

14. OmnpeneneHue BEKTOPHOIO MPOW3BeNEHHUs. BeKTopHOE MpOM3BEACHHE BEKTOPOB U
ero cmoiicTBa. BbIpakeHHe BEKTOPHOIO NPOU3BENIEHHUS dYepe3 KoopauHaThl. [lpunoskenus
BEKTOPHOT'O IIPOU3BEICHUS.

15. Ompenenenune cMmemlaHHOTo npousBeAeHus. CMelaHHOe MPOU3BEACHUE BEKTOPOB U
€ro CBOMCTBA. BbIpajkeHHME CMENIAHHOTO TIPOM3BEICHMS dYepe3 KoopauHatel. Hekoropsie
IPUJIOKEHUS CMEIIAHHOTO IPON3BEICHUS.

16. JIuneitHO 3aBHCHMBIE U JIMHEHHO HE3aBUCHUMBIE CUCTEMBI BEKTOPOB. OpTOroHaIbHas
CUCTEMAa BEKTOPOB.

17. basuc npoctpancTBa. PaznoxeHne BeKTopa 1o npou3BoIbHOMY 0a3ucy.

18. CoOcTBeHHBIE 3HAaueHHWE ¥ COOCTBEHHBIE BEKTOpHI Marpuibl. [IpuBeneHue
KBaJIpaTHOM MaTpPULbI K TUaroHaJIbHOMY BUly. OpTOrOHaJIbHbIE U CUMMETPUYECKHE MATPHILIBL.

19. Keagpatuunsie ¢opmel. [IpuBeneHne KBagpaTHIHOH (GOPMBI K KaHOHHYECKOMY
Buay. OmnpeeneHue MojoKUTeNbHON U OTpULaTeNbHOMN KBaIpaTUYHON (POPMBI.

20. Jlmanm Ha twiockocTd. OCHOBHBIC TOHATHS JHHWUW. PasznuuHble BHUIBI YpaBHEHHM
IpsIMOM Ha TUIOCKOCTH. IIpsAMas nuHuA Ha ruiockocTy. Paznuunbie BUApI 3aaa4. JIuHMM BTOpOTO
NOpsJIKa Ha MJIOCKOCTH.

21. OKpyXHOCTb ypaBHEHHs MOHSTHUS, CBOMCTBA.

22. Dnaric ypaBHEHUS TOHSITHS, CBOWCTBA.

23. T'unepOosna ypaBHEHUs MOHATHS, CBOUCTBA.

24. Tlapabona ypaBHEHHS TOHSTHS, CBOWCTBA. YpaBHEHHE MOBEPXHOCTH W JIMHUU B
IIPOCTPAHCTBE.

25. YpaBHEHHE TIOCKOCTH B IpocTpaHcTBe. [lnockocth. OCHOBHBIC 3a/1auu. Y paBHEHUE
IPSIMO B IPOCTPAHCTBE. Y paBHEHUS MPSIMBIX B IpocTpaHCTBE. OCHOBHBIE 3a/1aUH.

26. IloHsiTHE CTPYKTYPHOUM MaTPHUIIBl. 3314l IPUBOASAIINE K CTPYKTYPHBIM MOJICIISIM.

27. MuoxectBa. OCHOBHBIE TIOHATUSI U ompenesieHus. YHCIOBbIE MHOXXECTBA.
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEIT.

28. Yucnossle npoMexyTKU. OKpeCTHOCTh TOUKH. MHOKECTBO KOMIUIEKCHBIX YHCE.

29. ®opMmbl 3amHcH KOMITIEKCHBIX dncen. CloKeHne KOMIUIEKCHBIX Yncell. Brranranue
KOMIUIEKCHBIX YHCEJ. YMHOXEHHE KOMIUIEKCHBIX YHcel. JleleHne KOMIUIEKCHBIX YHCEll.
Bo3Benenue KOMIIEKCHOTO YKcia B cTeneHb. V3Bneduenne KOpHs U3 KOMIJIEKCHOTO YHUCIIA.
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30. dynknua. Onpeaenenue, crnocoObl 3aaanust, TpuMepbl. OCHOBHBIE XapaKTEPUCTHUKU
¢ynkuuu. OCHOBHBIE 3JeMeHTapHble QYHKIUU U ux rpaduku. O6patHas ¢yHkuusa. CroxxHas
byHKIIHS.

31. Ywucnosas mociaen0BaTEIBHOCTE. [Ipeaen YucaoBoil ocIe10BaTeIbHOCTH.

32. Ilpenen ¢ynknuu B Touke. [Ipenen pynkiuu Ha 6eckoHedHOCTH. OTHOCTOPOHHHE
npeznensl. CBoicTBa MpeaesoB.

33. beckoneuno Oouspmias ¢yHKUA. beckoneuno wmamas QyHkusa. CBs3b MEXIY
byHkuuei, ee mpenenomM u 6ECKOHEYHO MaIol (PyHKIHUEH.

34. OcHoBHBIE TeopeMbl O mpezenax. IIpuzHaku cymecTBoBaHUs IpenenoB. IlepBblii
3amevaTeIbHbIN Npenen. Bropoit 3amedaTenbHbId pees.

35. DKBHUBaJIEHTHbIE OECKOHEYHO MaJble (DYHKITUH.

36. HempepsiBHOCTH (pyHKIIMU B Touke. HempeprlBHOCTh (YHKIIMI B MHTEpBAJIC M HA
OTpE3KE.

37. Touku pa3pbiBa U UX KJIacCUpUKAITHUI.

38. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKITUSX.

39. 3ajmaun, NpUBOJAIIME K MOHATHIO MNPOM3BOAHON. OmpeneneHue NPOU3BOAHOM
¢ynkuum onHoil mepemenHol. [lpaBuna muddepenumpoBanus. MexaHWYECKUH CMBICHT
IPOM3BOIHON IIEpBOro nopsaka. ['eoMeTpuuecKkuii CMbICI IPOU3BOAHOM MIEPBOTO MOPSAIKA.

40. YpaBHeHHUE KacaTeJbHOW U HOPMaJIH K KpUBOM. [Ipor3BOIHBIC BBICIINX MTOPSIKOB.

41. Tuddepennman dyukuu. IlpousBogHas cnoxHol ¢ynkuuu. IIpomsBoanas ot
HEesIBHO 3amaHHOW ¢yHkuuu. [Ipom3BomHass OT mapaMeTpU4ecKd 3aTaHHOW (YHKIIHU.
[Ipumenenue muddepeHnmana K HOpUOIMKEHHBIM BbluucieHusM. IlpaBuno Jlonurans ans
BBIYHUCIICHUSI TTpeJiesia PyHKINH.

42. NntepBanbl MOHOTOHHOCTH (yHKUIMU. OkcTpemyMmbl GyHKUuU. Haubomnbinee u
HaVMEHbIIIee 3HaueHHe (YHKIUW HAa OTpe3Ke. BBIMyKIOCTh, BOTHYTOCTh rpaduka (yHKIWH.
Touxu neperuda. AcuMnToThl rpaduka GyHkiuu. Ob61as cxema uccieoBaHue QyHKIMH.

43. DrnacTuyHOCTh (DYHKIIUU M €€ CBOWMCTBA. DJIACTUYHOCTh B dKOHOMUKE. [IprmeHneHue
NPOM3BOJIHON K PELICHHUIO 337a4 Ha ONITUMH3ALIHIO.

44, OOmas cxema ucciieJoBaHus QYHKIIMHA U TOCTPOCHUS Tpaduka.

45. ®opmyna Teinopa ans mMuorouwneHoB. ®opmyna Teitnopa g mpou3BOILHOM
GyHKIIH.

46. Tlonsatne  (QyHKIMM  HECKOJBKUX  TEpeMEHHBbIX. YacTHble  NPOU3BOJAHBIE.
Huddepennman (yHKIMA HECKONBKHX MEpPeMEHHBIX. YacTHbIE TMPOU3BOJHBIE BBICIINX
nopsakoB. [Ipon3BojHast Mo HaNpaBIEHUIO.

47. I'panueHT (GyHKIUH. DKCTPEMYMbl (DYHKIMH MHOTHX TEPEMEHHBIX (JIOKAJIbHBII).
VY cioBHBIN 3KCTpeMyM (DYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

48. Hambonpee ¥ HauMEHbIIEE 3HAYCHHS (YHKIUHU JBYX NEPEMEHHBIX B 3aJaHHOM
o0nacTH.

49. DKOHOMHYECKHE WLTIOCTpanuy (PYHKIMH JBYX TNEpPEeMEHHBIX: (QYHKIHH CIpoca |
OpeUIOKEHUsl. ODKOHOMHUYECKHE WIUTIOCTpAlMM (QYHKIMU JBYX HEPEeMEHHBIX: (QYHKIUSL
MOJIE3HOCTH. DKOHOMHYECKHE HILTIOCTPANUU (DYHKIMH ABYX MEPEMEHHBIX: MPOM3BOJICTBEHHAS
byHKLHS.

50. IlepBooOpa3nasi. [Tonsitne HEOIPEEeIEHHOTO MHTETpaa. CaoiicTBa
HEOIpeeIEHHOI0 HHTEerpaa.

51. Heonpenenenusiii uaTerpai. Tabnuia nepBooOpa3HbIX.

52. HenocpencrBeHHoe — WHTErpupoBaHue.  VIHTerpupoBaHue  IyTeM  3aMEHBI
nepeMeHHoil. VHTerpupoBaHHMe IyTeM 3aHECEHUS MHOXHUTENS MoJ 3Hak auddepeHunana.
@dopmysia MHTErpUpOBaHMA O 4YacTsAM. MHTerpupoBaHue ApoOHO-pallMOHATIBHON (DYHKIHH.
Merton HeorpeaeIeHHBIX KO3 (QUITMEHTOB.

53. Heompenenennslii uHTerpan. WHTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIIMH.
WuTerpupoBanue uppanroHaibHbIX QyHKInNA. TaOmuunble «He Oepyluecs» HHTerpabl.

54. OmnpeneneHHbIN UHTErpal Kak Ipenes MHTerpanbHoi cymmbl. @opmyna HeioToHa-
Jletitoaumia. OCHOBHBIE CBOMCTBA ONPEEICHHOTO HHTETPaIA.
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55. 3ameHa mepeMeHHOH B OIpPEACIICHHOM HWHTerpane. MHTerpupoBaHue mo 4yacTsM B
OTIpeNie]IeHHOM MHTerpaie. MIHTerpupoBaHue YETHBIX W HEYETHBIX (YHKLIUH B CUMMETPHUYHBIX
npeaenax.

56. HecoOctBenHble  WHTerpambl  mepBoro  poxaa.  OmpeneneHusi,  NPUMEPHI.
HecoOcTBenHbie nHTErpaisl BToporo poja. OnpeaeneHus, IpuMephl.

57. I'eomerpuueckue NPUIIOKEHUS OIPENEICHHOIO MHTErpaja K  BbIYHUCICHUIO
wiomaned miuockux Quryp. ['eomeTpuyeckue MPHIOKEHUS OMPENEICHHOIO HHTerpaisa K
BBIUUCIICHHIO OOBEMOB Tl BpalleHUs. [eoMeTpHuecKue MPUIIOKEHHUS OIpPEeIEHHOTO
WHTErpajia K BBIYUCICHUIO JUIMHBI JyTH MII0CKOW KPUBOIA.

58. Kpusas Jlopenua, BeruuciaeHue kodddurnuenta [[xunu. 3agadu, MpUBOIAIIHE K
QG epeHIaIbHBIM YPaBHEHHUSM.

59. Juddepennunanpupie ypaBHeHUs nepBoro mopsiaka. OCHOBHblE MOHATHA. 3anaya
Kommu. uddepennmansapie ypaBHEHUST IEPBOTO MOPAIKA C Pa3ACIAIOUIMMUCS EPEMEHHBIMH.
Opnnopoausie quddepeHnnanbHble ypaBHEHUS IEPBOrO MOPSIKA.

60. Jluneitnoe muddepeHnInaTbHOe ypaBHEHHWE TIEPBOrO  TOpSAKA. YpaBHEHUE
S.bepnynnu.

61. Merox Jlarpamxa pemieHusi JTUHEWHBIX AupdepeHIualbHbIX ypaBHeHUH 1 TO
nopsaka. Meron W.bepHymnu pemieHus nuHedHHBIX auddepeHnnanbHblXx ypaBHeHUUH 1 1o
HOpsAJKA.

62. YpaBuenue B nonHbix nauddepennmanax. uddepennnansubie ypaBHEHUS BBICIIUX
HOPSAJKOB. Y paBHEHUS, IOMYCKAIOIINE IOHUKEHUS MOPsAKa.

63. JluneiiHble OIHOPOAHBIE YpaBHEHHsI BTOPOro mopsaka. JIMHelHble OJHOPOAHBIC
YpaBHEHHUS BTOPOT0 MOPSAKA C MOCTOSHHBIMU KO3 PHIeHTaMu.

64. Jluneitnsie HeogHopoausle ypaBHeHUs (JIHJY) BTOporo mopsiaka ¢ MOCTOSSHHBIMU
koa¢ppunmentamu. Ctpykrypa obmero pemenus JIHY Broporo nopska.

65. Merox Bapuanuu MPOM3BONBHBIX MOCTOsHHBIX g JIHIAY Broporo mnopsaka.
Wurterpuposanue JIH/[Y BTOporo nopsijaka ¢ moCTOSTHHBIMA KOY(Q(QHUIIMEHTAMHU U PABON YaCTHIO
CIEUAJIBHOTO BUAA.

66. Yactaoe pemenue JIHJY BTOporo nopsiaka. 3agaua Komm st muddepeHmansHbIX
YPaBHEHHUH BBICIINX IOPSIIKOB.

67. YucnoBele psapl. OCHOBHBIE TOHATHS. Psijg  reoMeTpudeckod  Mporpeccuu.
Heo6xonuMblii Mpu3HaK CXOAUMOCTH YUCIIOBOTO psfa.

68. I'apmonmueckuii psa. [lomoxuTtensHble YUCIOBBIE pPsibl. CXOAMMOCTE M CyMMa
psina. HeoOxoqumblil 1 TOCTAaTOUHBIN MPU3HAKH CXOAMMOCTH MOJOXKHUTEIbHBIX YUCIOBBIX PSIOB.
[Ipu3Haku cpaBHEHUS PSAAOB.

69. Ilpuznak J[lanam6Gepa. Paguxanenbeiii npuszHak Komm. HHTerpanbHblii mpHU3HAK
Ko, 3nakonepeMeHHbIN psil.

70. JlocTaTouHBId NpPU3HAK CXOAMMOCTH 3HAKONEPEMEHHOro psAga. AOCONIOTHas H
YCIIOBHAs CXOAMMOCTh. 3HAKOUEPEAYIOLIHICS psil.

71. Tpusnak JleitOnuma. OcraTok psna. OLeHKa ocTaTka psjaa ¢ MOMOLIbIO MpHU3HAKa
JleitOHuna.

72. OyHKUMOHANBHBIN psig. O6macTh CXOAUMOCTH (HYHKITMOHATBLHOTO Psa.

73. Crenennoii psa. CBoiicTBa CTENEHHBIX PsANOB. MIHTEpBan W paguyc CXOJUMOCTH
CTeNeHHOro psna. HaxoxzaeHne paguyca CXOOUMOCTH CTENEHHOIO psifia ¢ MOMOUIbIO IIPU3HAKA
Hanambepa.

74. Pan Teitnopa. Psng Maxkmapena. PasnoxeHue ¢GyHKUMH B CTENEHHBIC Ps.
[IprMeHeHre CTeNeHHbIX PSAA0B B MPUOIMKEHHBIX BEIUMCICHUSIX 3HaYeHUH yHKINU.

75. IlpuMeHeHHE CTENEHHBIX PAIOB B MPHUONMKEHHBIX BBIYUCICHHSIX OIPEACIICHHBIX
uHTerpasioB.  IlpuMeHeHue  CTENMEHHBIX  PSJIOB B NPUOMMIKEHHBIX  BBIYMCIICHUSAX
muddepeHIMaIbHbIX YpaBHEHUH.

3aganuss 2 THna (3agaHMe Ha AHAJW3 CUTyallud W3 MpeJAMETHOH o0JacTu

AUCHMILVIMHBI W BbIfIBJIeHHE CcNOCOOHOCTH oO0y4yawulerocsi BbIOMpPaTb W HNPHUMEHAATh
COOTBETCTBYIOIIME NPUHIMIIBLI 1 METOAbI PelIeHUs] MPAKTHYECKUX NMPOo0J1eM)
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Howmep

3aganue
3aJlaHus
1. . 2x3 .
Uccnenyiite pyHkuuo y = (x2_4)1/1 nocrpoiire e€ rpaduk.
2. Jlana Qpysxuusaz = x2 + y2 —xy+x+y.
x=0,y=0,x+y=-3
Haiigute Hanbomnbiiee u HauMeHbllee 3Ha4eHHs PyHKIUN B 3aMKHYTOM 00J1acTH,
OrpaHUYEHHOMN 33aHHBIMU JIMHUSIMH.
3. 3aBUCHUMOCTH YIIPaBJICHYECKUX PAacXoJ0B R OT oObeMa Npon3BeIeHHON MpoayKuuu P
orpenensercst popmyoit
b
R=ap+—+d,
c+p
rumea=3,
b=1452,
c=16,
d=17
Omnpenenure cpegHue U MpeAeNbHbIE PAcX0abl Mpu o0beme npoaykiuu P = 10
YCIIOBHBIX €JIMHUIIL.
4. Jlana pyuxuus Z = xy2 + 4xy + 4x — 8,
—-3<x<3 —-3<y<0
Omnpenenute XapakTep KCTpeMyMa (YHKIIMH B CTAIMOHAPHBIX TOYKAX.
3. Beruucnure niomaas GUrypsl, OorpaHU4€HHON JIMHUAMHA Y = x? + 4x; y =
x+4
6. Omnpenenure 0071aCTh CXOAUMOCTH CTEIEHHOTO Psijia
(0 0]
n?(x — 3)"
(n* + 1)
n=1
7. Beruncnure HeonpeaeneHHblid HHTErpal
X
j(Z cos x +e* ——) dx
Vx
8. Haiinute pemenne nuddepenmuansaoro ypapaenusy = 2y + 1, y(3) = 1
9. Ompenenurens 60jee BBICOKOTO TMOPSAKA PEMIACTCS C MOMOIIBIO PA3IOKEHUS IO
3JIEMEHTaM CTPOKH (CTosOIa) U paBeH
1 0 43
2 351
1 020
3050
10. -2 -1 3
Panr matpunpid = | 2 0 6 |pasesn....
1 1 0
11. JokazaTtb, 4To BekTophl a = (4, 1, 1), b = (2, 0, =3), ¢ = (-1, 2, 1) nuHeiiHO
HEe3aBHCHMBI, U HAUTH paslioskeHue BekTopa X = (—9, 5, 5) mo BekTopam a, b, c.
12. | ypasuenne 2x2 + 2y? + x = Qonpenensier Ha IIOCKOCTH. ..
13.

Paccrosane Mexnay ToukaMu A( 1 4; 6)1/1 B (8;—2) pPaBHO. ..
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14. le - 4x2 + X3 == 3

PemmTh cHCTeMY IMHEHHBIX ypaBHEeHMIA{ X1 — DX, + 3x3 = —1
xl - x2 + X3 - 1

15. [IpuBecTn K KAHOHUYECKOMY BUY YpPaBHEHUE KPUBOW U TOCTPOUTH KPUBYIO:
)2x% +2y2+x=0
6)9x% — 4y? —18x — 16y —43 =0
B> +4x—2y—7=0

16. Haiigure 061acTh 10MyCTUMBIX 3HaYeHUH (QYHKIUU:

X
fx)= \/—7— 3v9x — x3
x —
17. Boruncnuts npeaen GyHKIuu:
I ( 1 12 )
m -
xo>-2\x+2 x3+4+8

18. 16—x2
Haiinnte acumnrorsl rpadguka Qynknuun y = Ar—5
Y TOYKHU €ro nepecedyeHus ¢ ocsiMu koopauHat. [1o HalileHHBIM JaHHBIM
CXEMaTHYEeCKH MOCTPONTE rpauK.

19. Haiitn mpupocT kamurtana MpeanpusTHsS Ha JaHHOM IMPOMEXKYTKE BPEMEHH, €CIH
CKOPOCTh M3MEHEHHs MHBECTHIHI nMeeT cnexyrommii um:l (t) = c/tb +d, a <
t<p

20. Pemennem guddepeHnmansHoro  ypasHeHus  y/ — e**sBusercs  cemeilcTBO
GyHKIMIA. ..

21. OOmwuit unen psga 1/2+2/3+3/4+4/5... pasen...

3aganuss 3 THMna (3aJaHMe Ha NPOBEPKY YMEHUIl M HaBBIKOB, IOJYYEHHBIX B
pe3y/ibTaTe 0CBOEHUS! IMCIUIINHbI)

3aoanue 1

CTPOK M CTOJIOLI0OB MECTAMHU, C COXPAHEHUEM MOPsAKA
TPaHCIIOHUPOBAHUE
YMHOXEHHUE
CJIO)KEHUE
YMHOKEHHE Ha YNCIIO0

3aoanue 2

Onpenenurens — 3TO
YHCII0, XapaKTePU3YIOIIee KBAJAPATHYIO MATPHILY
Ta0IUIA YHCET
YHCII0, PABHOE TIEPBOMY JIEMEHTY MaTpPHIIBI
CyMMa DJIEMEHTOB MATPHIIBI

3aoanue 3
OOparHast MaTpHIla BEIUUCIAETCS 10 (hopMmyrie
At=12
A
A=A
AT =AA
A A
3aoanue 4

- OTO oIepanusd HaJd MaTpulaMu, 1mpu KOTOpOI>'I MMPOUCXOAUT 3aMCHa
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10 2

Haiit panr Mmatpunst A, , =| 0 0 4,
-2 0-4
TgA3m3 =2
19A3m3 =3
T9A3m3 =4
19A3m3 =1
3aoanue 5
[lepemenHast X cucteMsl ypaBHEHHIA . 2Xj3Yy-7=2,
X+2y+3z=0,
X-y-27=06;
orpeaensercs mo hopmye. ..
2 3 -1
0 2 3
6 -1 -2
X=—
2 3 -1
1 2 3
1 -1 -2
2 2 -1 2 3 2 2 3 -1
1 0 3 1 2 0 1 2 3
X_16—2_1—16_1—1—2
23 -1 2 3 -1 2 3 -1
1 2 3 1 2 3 0 2 3
1 -1 -2 1 -1 -2 6 -1 -2
3aoanue 6
IIpu pelreHnn cucTeMsl ypaBHERIN MeToIoM ['aycca
2x+y-2z2 =6
X-2y+z=-4

X-y+2z=-3

B pe3yJIbTaTe MPSMOI0 X0/1a MOJIYyYHUM PACIIMPEHHYIO MATPHUILy BUAA!
2 1 -2 6

A=l0 =25 2 -7 |-

0 0 18 -18

2 1 0 0
A=0 -25 0 0
0O 0 18 -18



2 1 -2

A=0 -25 2
0 0 18
1 -2 6
A= -25 2 -7
0 18 -18
3aoanue 7

Haiitu ¢pyHmamMeHTanbHyIO CUCTEMY pEIIeHUH It CUCTEMbl YpaBHEHHUI
2x1t+ X2+ 4x3+ X4 =4
X1- X2+ X3+ 2x4-= 4
2x1+7x2+8x3- 5x4 = -4.

-(551-3;0) _
F =(—V,o,%,1)

F, =(0110), F, =(-211-1)
F, =(0011). F, =(-10,-10)

[

N

pELIEHHI HET

3aoanue 8
B ypasuenuu A (A -AE)= P(A) =A"+P1 A" 1+ .. + Pra A+ Pr=0.

HckOMBIii CKaTISIPHBIA MHOYKUTEIIb A SIBIISIETCS YpaBHEHHUS.
KOpPHEM
kodpurmenToM
MHOXKHTEJIEM
CTETIeHbIO
3aoanue 9
BribepuTe U3 npeii0)KeHHBIX BAPUAHTOB MAaTPHUYHYIO 3aIHCh KBAAPATUIHON (hOPMBI
1
1 -2 51
XTAX = (x1x2x3) | -2 0|x,]
! 0] \x
2 3
1
1 -2 AIE
A=(xwxex3) |-2 1 0]|x,|,
1
— 0] \x
1
1 -2 51
X'AX=|-2 1 0]|x,|
1
E 0 0 X3
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1 -2
XTAX = (x1x2X3) —12 1

o oON|F

2

3aoanue 10
A — IpOJIyKTUBHA, €CIH (MCKIIIOUUTH JINIITHEE YCIOBUE)

aij>0 s mobeIxX j = 1,2,...,N;

n
max Y a; <1;
j=1

n
CymecTByeT HOMED |, UIsl KOTOPOTO Zaij <1
j=1

3aoanue 11
BekTopsr - , €CJTM OHU TIapaJUICITBHBI OJTHOM MJIOCKOCTH
KOMIUTOHAPHBIE
KOJUTMHEAPHBIE
HOPMHPOBAHHbBIC
OPTOHOPMHPOBAHHBIC
3aoanue 12
a, =(1313)
BeIsicHUTB TMHEHHYIO 3aBHCUMOCTh BEKTOPOB &, = (2,1,1,2) .
a; =(3-111)
JIMHEHHO 3aBUCHUMBI
JIMHENHO HE 3aBUCUMEI
KOMIUTOHAPHBIE
KOJUTMHEAPHBIE
3aoanue 13
[Tepexon ot cTtaporo 6a3uca K HOBOMY 3a/1a€TCsl MaTpuIllel BUuaa
a'll a12 aln
Al | dn 8y
a‘nl n2 a‘nn
4y 4 ay,
A= 1 Ay an
an 4y, Ay
n O 0
0 a 0
22
A =
0 0 a

mn
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3aoanue 14
a(2,1,0)

Haittu yron mMexay auaroHajisiMu napajuieaorpaMmma, HOCTPOCHHOTO Ha BEKTOpax 5(0,—2,1) .

Z(a,b) =90°

£(a,b) =0°

Z(a,b) = 45°

/(a,b) =180°
3aoanue 15
[To xakuM dopMynaM HaAXOAATCSI KOOPIUHATHI BEKTOpa P = [é X BJ e i‘(al, a,,a,) ?
b (bl’ b2 ! bS)
a,a,
b,b,
a,a,
b, b,
alaZ
ble
alaS
b,b,

a3 al a'la2
b3 bl bl b2
al aS a‘laZ
byb, [0,
a‘2 a3 a3 a‘:l.
b2 b3 b3 bl
a3 a'2 a‘laZ
by, |0,

ol
I
~
N

ol
Il
~
N

ol
I
~

=l
Il

~

N

3aoanue 16
A(21,-1)

B(3,0,1)
C(2-13)°
D € Oy

TpeyronLHaﬂ nupamMuga 3ajlaHa CBOMMH BCpIIMHAMH

Haiitn xoopaunatsl Touku D.
(0; 4,5; 0)
(0; 4,5; 5)
(0; 0; 4,5)
(4,5; 0; 0)
3aoanue 17
a(a;,a,,a;)
b(b;,b,,bs)

JlaHbl BEKTOpBI

BEKTOPOB.
a,b - kommmneapusie <> 34 € R(a, = Ab,,a, = 4b,,a, = Ab,)

a,b - kommueapusie = 31 € R(a, = Ab,,a, = Ab,,a, = Ab,)
a,b - kommueapusie <31 € R(a, = Ab,,a, = Ab,,a, = Ab,)

U3BECTHO, YTO V,gp =5.

ChopmynupyiiTe KOOPAWMHATHBIA TPHU3HAK KOJUIMHEAPHOCTH
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a,b - He kommHeapusie <> 34 € R(a, = Ab,,a, = 4b,,a, = 4b,)

3aoanue 18
[Moctpouts Touku A(4,1), B(3,5),C(-14), D(0,0) . Kakas ¢urypa nomyueHa?
KBaJpar
PSIMOYTOJIBHUK
pomb6
napauiesiorpaMm

3aoanue 19
PaBencTBo BHIA Ha3bIBAETCsl ypaBHEHUEM JiuHuUM L (B 3amaHHON cucrteMme
KOOpJMHAT), €CIM JTOMY YPAaBHEHHUIO YJOBIIETBOPSIOT KOOPJAMHATHI X, Y JIOOOW TOYKH |,

Jexanel Ha TMHUKA L, ¥ He yIOBJIETBOPSIIOT KOOPAUHATHI JTIO00W TOYKM HE JIeKalel Ha AToU
JIMHUU.

F(x,y)=0

F(x,y)=0

F(x)=0

F(x,y)=1

3aoanue 20
Haiitu paccrosiaue Mexay Toukoit M(-6,3) u psimoii d: 3X + 4y —24 =0
6
30
-6
1,2

3aoanue 21
Hpsimete |, @y =2x;1, 1y =—2x 3amator rUnepOOIIbL.

ACUMIITOTBI
JUaroHaIu

OCH CUMMETPHH
BETBU

3aoanue 22
B kakux mpezenax u3MeHsETCs MONSAPHBIN paanyc o ?

0< p<+w0-
0= p>—x
0<p
—00 < p < +00

3aoanue 23
VY cTaHOBUTD, KaKKe U3 CIEIYIOMIUX Map YPaBHEHUN OMpeNessioT napajulebHble TIOCKOCTH: 1).
2X—3y+52-7=0;2x-3y+5z+3=0
2). 4x+2y—4z+5=0;2x+y+2z-1=0
3). x—3z2+2=0;2x—-6z2-7=0
lu3
lu?2
2u3
2

3aoanue 24
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[lycTh npsimasi 3a7aHa ypaBHEHUEM X;TO =YY% _ % , tie M (X,, Yy, Z,) - Touka, a a(a,,a,,a,) -

a
HampaBisomuid  BekTop. Ilmockocte 3amana  ypaBHeHnemM AX+By+Cz+D =0, rne
A#0vB#0vC#0vD=0.Tornaecmu Aa, +Ba, +Ca, =0 Ax, + By, +Cz, +A=0 , 10

psiMasi apajuleNibHa MII0CKOCTH
psiMasi IIEPECeKaeT IIOCKOCTh
psiMasi JIEKUT B IIJIOCKOCTH

psiMast IepIIEHIUKYIISPHA INIOCKOCTH

3aoanue 25
Ilyctes B mimockoctu OXy 1neXUT HeKoTopas JMHMA. IIpoBeneM uepe3 KaXkaylr TOUYKY JIMHUU

npsiMbie napaiienababie ock OzZ. MHOXECTBO 3THX HPSMBIX 00pa3yroT
MIOBEPXHOCTb.

LWINHIPUYECKYIO

AIUTANITHYECKYFO

KOHYCcO00Opa3Hyo

THIIEPOOTNIECKYIO

3aoanue 26

OnpenenuTh MHOKECTBA 3HAUCHUH X , YAOBICTBOPSIOIINX YCIOBUIO |x| <3
(-30)
-33)

(
(0:3)
3

3aoanue 27
Oynkius  f (X) Ha3pIBaeTCSIOrpaHUUECHHOH Ha MPOMEXYTKE X, €CIM CYIIeCTBYeT TaKoe

noJoXxuTeabHoe yucio M >0, uto as 100010 uncia x € X BBITOJHACTCS HEPABEHCTBO. ..
()| =M

()| <M
|F()| =M
[f(M)|=0
3aoanue 28
YcTaHOBHTE COOTBETCTBUE MEXKIY DYHKIIMEH U ee EpHOIOM
f (x) = ctgx T=nx
f (x) =sinx T=2x
f (X) =x?+5 (byHKuI/I;I HE SBJISIETCA MIEPUOIUIECKON
T==2
2
3aoanue 29

Touka Xo Ha3pIBaeTCA TOUKOM pa3pbiBa IICpBOro poaa, €Clu ...

lim f0)=du lim f()=A, 1 A=A

X—>Xg —

lim f()=4mn lim f(X)=A,u A=A

X—>Xq =0

lim f()=cou lim f(x)=A

X—>Xg —
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lim

X—>Xg —

£ () =—oom_lim f(x)=o0

3aoanue 30

Onpenenuth TOUKY pa3pbiBa (ykazath ee Bun) st ynkmun f (X) = 1
X

x = 0Touka pa3pbiBa BTOpOro poja

x = 0Touka pa3psiBa MepBOro pojaa

TOUYEK pa3pbiBa HET, PYHKIIMH ONpPEeIIeHa U HeTPEPhIBHA Ha BCEH YMCIIOBOM MPSAMOi

x = 0Touka pa3pbIBa yCTPaHUMOTO pa3phiBa

3aoanue 31

IIpousBonHas pyHKUMU Y =+/X+ 2 B TOUKE X, =2 paBHA ...

1/4

2

-2
1

3aoanue 32

HaiiTi mpou3BoaHyr0 BTOpOro nopsiaka GyHkuuu y = arctg X+

2x
@4—x2f

3 1
1+ x?

1
1+X

+ 7

2

3 1
1+ x?

+ 7

3aoanue 33

[Tycts ¢pyakmmst y = f(X) ompeneneHa B HEKOTOPOH OKPECTHOCTH TOYKHU X0 M XOTsI OBl OJTUH U3

npenenoB mpu X — X, —0 cmeBa mmm mpum X — X, +OcnpaBa paBeH OECKOHEYHOCTH, T.€.

lim f (x) =0 wmm lim f(X) = oo . Torma npsimast X =

X—>Xy—0
BEPTUKAJIILHOW ACUMIITOTON
TOPU30HTAIBHOM aCUMIITOTON
HaKJIOHHOM aCUMIITOTOM
HE SBJISETCS aCHMIITOTOM

X—>Xy+0

3aoanue 34
2
x =1
Haiitn HeompeaeneHHbIN HHTErpal I( | +1)dx
X +
2x° —x +c
2x° +c

Xo SIBJIAETCH :

. BapuanTsl oTBeTA:!
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“x*+c
2
2x% —x +c

3aoanue 35

1

Beraucnuth onpeaenéHHbId HHTErpa I(x +2)(x —1)dx . BapnanTtsl oTBeTA:

0
6
(x+c)
716
-4

3aoanue 36
IInomas noj KpUBOH y = x° Ha UHTepBajie [(); 1] paBHa:
1/2
1/3
1/5
2

3aoanue 37

. . 11
OO1Mii wieH YuCIOBON MOCIIE0BaTEIbHOCTH {1; 2 ; 3 ;... ¢ IMECT BUJ

1/2
1/n
2n/5

n

3aoanue 38

[Mpenen pynkuun f(x) = X 3 B TOYKE X =00 PaBCH:
X+

1/2
1
0
2

3aoanue 39

sinx+3
B Touke X =0 paBeH:

[Mpenen pyakmun f (X) =

1/2
1
0
2

3aoanue 40

Ob6nactp onpenenenus cnoxHoi pynkuuu f(X) = cos (M) paBeH:
(=0;0]

(—o0]

(—o0i-1]

[-11]

3aoanue 41
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. sin X + 3x
[MpousBomHas cnoxHod GyHkimu f(X) = ——— paBHa:
X

(sin x +3x)x —sin x — 3x

X2

X CO0S X —Sin X

X2

COS X +Sin X

X2

0

3aoanue 42

Huddepennman ynkmun f (X) = Sin x+3x paBeH:
X

(sin x +3x)x —sin x — 3x
dy = 5
X

_ XCOS X —sinX

X2

dy = COSX+SINX o
0

dx

dy dx

X2

3aoanue 43

. 1-cosx
penen pyaxmmn |jm = >
x—0) 2X

0
1/4

o0

-1

3aoanue 44
Hpenen pynxuuu |jm = xIn x pasen:

Xx—0+
1/4
0

o0

-1

3aoanue 45
[pubnmxenHoe 3HaueHne Belpaxxenus 4/80,5 paBHo ...

3,105
2,995
1,875
3,305

3aoanue 46
ToukaMu JIOKabHEIH skcTpeMyMa gyHkmmn f (X) = x* —6X” +9X sBusroTCS:
X =-1 X,=3
X =1 X,=3
X =1
X, =3

paBeH (HMcmonb30BaTh npasuio Jlonurans):
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3aoanue 47
Touxamu neperu6a pynkmun f (X) = x* —6x° +9x asnsroTcs:

X, =-1 Xx,=3
X, =2
X, =1
X, =3
3aoanue 48

[TycTh 3aBUCUMOCTD M3JIEPIKEK MPOU3BOICTBA OT 00BbEMa BBITYCKAEMON TPOAYKIIHH BBIPAKACTCS
dopmymnoit C =20Q —0,05Q° nenexusix emunmi. CpemHee 3HAUEHHE M3EPKEK TPH 00beMe
npoAyKIHH cTonMocThio Q=10 neH. ex. paBHO:

C(10) =5
C(10) =15
C(10) =10
C(10) =100
3aoanue 49
3
Haiitn HeomnpeneneHHbIN HHTETpa I (2)(4)3dx . BapnanTs! oTBeTa:
—X
2x* —x +c

42-x)%-12(2-x)" =6In(2—x)—x+¢C
4(2-x)* —=12(2-x)" =6In(2—x) —x+C

42-x)7-12(2—x)" —x+cC

3aoanue 50

1
Haiitu onpeneneHHbII I/IHTeraJ'IJ.
0

>0X . BapuanTsl oTBera:

+ X

In2
0
1

3aoanue 51

%
Onpenenutb CXOOUMOCTh WIH PAcXOJUMOCTh HECOOCTBEHHOTO HMHTErpaia J‘efxdx. Bapuantst
0
OTBETA!
pacxoauTcs
CXOIUTCS

3aoanue 52
KoopnuHaTHash MIOCKOCTh Ha3bIBAETCSl €BKIUI0BOW IUIOCKOCTBIO, €CIIM PACCTOSHHE MEXIY
toukamu M, =(X;;y,) u M, =(X,;Y,) onpeneneHo no popmyne:
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p(M,M,) = \I(X1)2 +(y1)2
p(Ml’ Mz) = \/(X1 _X2)2 +(y1 - y2)2
p(M,M,) =\/(X2)2 +(y2)2

ML M,) = (3 +%, ) +(y, +,

3aoanue 53

O6uacTeio onpeseneHus (YHKIIUU HECKOJIBKHUX TIEPEMEHHBIX Z = 5 SBISICTCS

x> +y

BCs INIOCKOCTh OXy
Bcs 1ockocTh 0xy 6e3 Touku O (0;0)

(O;+oo)
(= 0:0)

3aoanue 54

YacTHbIe Mpon3BoHbIE GyHKIHN Z = X° +3X%y — y° paBHEL
G 3y 6xy — y*
OX
Z 43¢ 3y’
oy
a_ 3x* + 6xy
OX
G _gy2 3y?
oy
% _3x 16x- y®
OX
R +3x°y —3y?
oy
oz 23
— =3x° —
OX y
R 3y?
oy

3aoanue 55

JlokanbHbI#A SkcTpeMyM GyHKIHH Z = X* + Y + Xy —4X —5Yy papeH:
z,.. =—1 B Touke M(0;2)

z,.. =—7 B Touke M(12)

Z.in =10 B TOuke M (10;2)

2, =—1 BTouke M(L2)
3aoanue 56

[Ipy npou3BOACTBE JBYX BHJIOB MPOAYKUMH X M Y (yHKOMS 3arpaT HUMeEeT BUJ

C =X"+Xy+Y?, a 1eHsl BBITYCKaeMOll MPOIYKIMH COOTBETCTBEHHO paBHbl P, =8, P, =10.
Torna noxaibHbI MaKCUMYM (YHKIIUU PUOBLTH paBeH:
I, =29
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I, =28
I, =31
I, =32
3aoanue 57

Jy?+1

Pemenvie nuddepeHnnansHOro ypaBHeHus y' = X MMEET BU/I:
y
JY?+1=x*+C
VY’ =iy ic
2
1.
==Xx"+C
\/g 2
2 1
JY +1==+x+C
2
3aoanue 58
2
Ny +1
Pemenvie nuddepeHnnansHOro ypaBHeHus y' = X MMEET BH/I:

y
Jy>+1=x*+C
1/y2+1:1x2+C
2
1.
=—x"+C
\/y 2
w/y2+1=%+x+c

3aoanue 59

Pemrenne nuddepeHnnansHoro ypapaeHns Y + X°y = X* UMeeT BHL

X3

y(x)=Ce? +1
y(x)=Ce 3 +1
y(x)=C 3 +1

y(x)=Ce™ +1

3aoanue 60
Pemenne mupdepennumansaoro ypapaenust Y’ —5y’ +4y =0 umeer BHI:

y=Ce *+C.e”
y=Ce* +C,e"

y=Ce”
y — C2e4x
3aoanue 61

Pemenne mudppepennmansHoro ypaBHenus y' —5y’+4y =8 umeer Bux:
y=Ce " +Ce"+2



y=Ce*+Ce™ +2

y=Ce*+2
y=C,e™+2
3aoanue 62

Pemenne nuddepennmansHoro ypaBHeHuss Yy'—5y'+4y =8, ynoBieTBopsioiee KpaeBbIM
yenoBusiM X =0, y=1, x=1In2; y =2 umeer BuA:

3aoanue 63
VYpaBuenue 2x2+2y2+x=0 onpenensieT Ha MIOCKOCTH. ..
OKPY>KHOCTh
PSIMYIO
runepooy
napaboiy
AILTUIIC

3aoanue 64
Bexropst a(2;1;-5) u b(2; 3k ; 2)nepnenguxynsapHsl, ecim K paBHO:
1/3;
1;
2;
-1/3;
0

6.5. MeToanyeckne mMaTepuaJbl, onpeae/siolue Npoueaypbl OLeHUBAHUS 3HAHMIA,
YMeHHi, HAaBBIKOBH (MJHM) ONbITA [JEATEJbHOCTH, XAPAKTEPU3YIOIUMX  JITalbl
(opMupoBaHus KOMIETEHIMI

C uenbio ompeneneHHus YpPOBHS OBJAJECHUS KOMIIETEHLMSIMH, 3aKpEIUIEHHBIMH 3a
JUCLIUIUINHOM, B 3a/laHHbIE MPENOJaBaTEIEM CPOKH IPOBOAMUTCSA TEKYLIUH M NPOMEKYTOUYHBIN
KOHTpOJIb 3HAaHUI, YMEHUH 1 HAaBBIKOB KakJ10ro oOyuatrouerocsi. Bce BUabI TEKyIero KOHTpos
OCYLIECTBIAIOTCS Ha IPAKTUYECKUX 3aHATHUAX. VICKIIOYeHue COCTaBIIeT YCTHBIM OIPOC,
KOTOpBIM MOXKET IMPOBOAMTHCS B Hayalleé WM KOHIE JIEKIMHU B TedeHue 15-20 MUH. ¢ LEebio
3aKpEIUICHUS 3HAHUN TEPMUHOJIOTUU 10 AUCUUIUIMHE. [Ipy OLleHKEe KOMIIETEHIIMM TPUHUMAETCS
BO BHUMaHHE (OpMUpPOBaHUE NPO(ECCHOHATHLHOTO MHPOBO33PEHMSI, ONPEJCICHHOTO YPOBHS
BKJIIOYEHHOCTH B 3aHATHS, pe(IeKCUBHbIE HABBIKH, BIaJCHHE U3y4aeMbIM MaTEPUAIOM.

[Ipoienypa oOIleHWBAaHHS KOMIETEHIIMH OOYYaOIIMXCS OCHOBaHA Ha CIEIYIONIUX
CTaHapTax:

1. IlepuoaUYHOCTH IPOBEACHUS OLIEHKH.

2. MHOTOCTYIEHYaTOCTh: OIIeHKa (KaK MperoiaBaTesieM, Tak U 00yJaroIUMUCS IPYIIIb) U
camoolleHKa oOydaromierocs, oOCYXKJIEHHE pe3ylbTaTOB M KOMIUIEKC Mep IO YCTPaHEHUIO
HEJOCTATKOB.

3. EAMHCTBO MCHOIB3yeMON TEXHOJIOTHH JUIsl BCEX OOYy4YarolInXCsl, BHITOJHEHUE YCIOBUM
COIOCTaBUMOCTH PE€3YyJIbTAaTOB OLICHUBAHUS.

4. CobiroieHHe MOCIe0BAaTEIbHOCTH TTPOBEICHHUS OLICHKH.

33



Tekymass arrectauusi oOydawummuxcsi. Tekymas arTecTamus OOYYarOUIUXCS IO
JUCIMIUIMHE «Bpicmias MareMaTuka» IPOBOAUTCS B COOTBETCTBUU C  JIOKAJIbHBIMU
HopMmatuBHbIMH akTamMu CI'TU u sBisieTcst 00s3aTeIbHOM.

Texymias arrectauus 1Mo AWCUUIUIMHE «BpICIIas maremaTwka» MpPOBOAUTCS B (Qopme
Olpoca U KOHTPOJIBHBIX MEPONPHUATHHA MO OLEHUBAHHUIO (PAKTUYECKUX PE3yIbTaTOB OOyUEHUs
00y4aromuxcs U OCYLIECTBIIAETCS IPENoAaBaTeseM AUCIUIIINHBIL.

OObexTamMu OLICHUBAHUS BBICTYIAOT:

1. yueOHast nucnMiiMHa (aKTUBHOCTh HA 3aHATUSX, CBOCBPEMEHHOCTH BBIMOJHEHUS
pas3IMYHbIX BUAOB 33JaHUH, TOCELIAEMOCTh BCEX BUAOB 3aHATHH MO aTTECTYEeMON AUCLUILINHE);

2. CcTelleHb YCBOEHUS TEOPETHUECKUX 3HAaHUI B KAUECTBE KIIIOUYEH aHAIIN3a»;

3. YpOBEHb OBJaJIEHUS MPAKTUYECKIMH YMEHHMSIMH M HAaBBIKAMU 110 BCEM BUIaM Y4eOHOH
paboTHI;

4. pe3ynpTaThl CaMOCTOSTENBbHONH paOOThl (M3yuyeHUME KHUI M3 CIHCKA OCHOBHOM H
JIOTIOJIHUTEIbHOM JINTEPaTypBhI).

AKTHUBHOCTh OOY4YaloIIerocsi Ha 3aHATHAX OICHMBAETCS Ha OCHOBE BBIMOJHEHHBIX
oOyyaromiuMcsi paboOT M 3aJaHuil, NPEJyCMOTPEHHBIX JaHHOW paboyeil mporpammoin
JUCLUIUINHBI.

Kpome ToOro, oneHunBaHue oOydarollerocss HPOBOJUTCA Ha TEKYLIEM KOHTpoJEe IO
mucuuruinHe.  OneHuBaHuWe — oOydaromierocs Ha  KOHTPOJBHOW — HEJeNe  MPOBOJIUTCA
IpernojiaBaTesaeM HEe3aBUCUMO OT HaJIMYMs MM OTCYTCTBUs oOywaromierocs (1o yBaXXUTEIbHON
WIM HEYyBOXWUTEIbHOW NpHUuYMHE) Ha 3aHATHH. OleHKa HOCUT KOMIUIEKCHBIM XapakTep H
YUUTBIBACT JIOCTHIKEHUSI OO0YYaroIIerocsi Mo OCHOBHBIM KOMIIOHEHTaM Y4eOHOro Iporecca 3a
TEKYIIUN TEPUOI.

OneHuBanue 00YyYaroOLIErocss HOCUT KOMIUIEKCHBIM XapakTep M YYUTBIBAET OCTUIKECHUS
oOydaromierocss 1Mo OCHOBHBIM KOMIIOHEHTaM Y4YeOHOro Mpoliecca 3a TEKYIIMH Nepuoja c
BBICTABJICHUEM OLIEHOK B BEZJOMOCTH.

IIpome:xyTounass  arrecranusi  oOyuyawmuxcsa. [Ipomexyrounas  arrecranus
oOyyaromuxcst MO JUCHMIUIMHE «BpIcIIas MaremaTHka» IpPOBOAUTCS B COOTBETCTBUU C
JOKaJIbHBIMU HOpMaTuBHBIME akTamu CI'TU» u siBisieTcst 0053aTeNbHOM.

[TpoMexyTouHass aTTecTanus NO JUCHUILUIMHE «BbIcmias MareMaTuka» NpPOBOIUTCSA B
COOTBETCTBUU C YUEOHBIM IUIAHOM B NIEPUOJ 3a4E€THO-3K3aMEHAI[MOHHOM CECCUU B COOTBETCTBUU
¢ rpa)uKoOM NMPOBEJCHHUS.

OOyuaromumecst JOMYCKAIOTCA K SK3aMEHy MO AWCIUIUIMHE B CIydae BBINOJTHEHUS UM
y4yeOHOro IjaHa MO JAMCUUIUIMHE: BBINOJIHEHUS BCEX 33JaHUNl M MEpONPUATHH,
MPEyCMOTPEHHBIX TPOTrPaMMOIl TUCHUTIIIHBI.

OneHka 3HaHUH 00YYaroIIErocst Ha HK3aMEHEOIPEEIIAeTCs €r0 YUeOHBIMU JJOCTHXKEHUSIMU
B CEMECTpPOBBIM IMEPUOJ M pe3ylbTaTaMU TEKYIIEr0 KOHTPOJS 3HAHUH M BBIIOJIHEHHEM UM
3aJJaHuH.

3HaHMUSI yYMEHHUS, HaBBIKM OOYydalolerocs Ha HSK3aMEHEOLEHUBAIOTCA KaK: «OTIMYHOY,
«XOpOILO0Y», YAOBIETBOPUTEIBHO», KHEYIOBIETBOPUTEIBHOY.

OcHoBOM 111 OIpeneseHHs] OLEHKU CIYXUT YPOBEHb YCBOEHHS OO0yYarolmuMHucs
MarepHaia, IpeJyCMOTPEHHOT0 JaHHOH pabodeit mporpaMMoi.

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEIbHOI Y4eOHON JUTepaTyphl, HEOOXOAMMOIi 1J1s1
O0CBOCHMUSA NUCHUITIIMHBI
a) OCHOBHAs yueOHasl JuTeparypa:
1. umaues, B. C. Briciass matematuka. [lomubrit kypc B 2 T. Tom 1 : yueOHUK 1s

By30B/ B. C.IllumaueB ; nmon penakuuedr A. H. TuxonoBa. — 4-e¢ wu3g., ucnp. W JOM. —
Mocksa : M3natensctBo FOpaiiT, 2023. — 248 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-07889-3. — Tekcr : anexTpoHHblid // OOpazoBatenbHas riardpopma HOpaiit [calfT]. —

URL: https://urait.ru/bcode/513025
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https://urait.ru/bcode/513025

2. IMwumaues, B. C. Bricmas maremaruka. [Tomabsiid kype B 2 1. ToM 2 : yueOHUK 115

By30B/ B. C.IllumaueB ; nmon penakuumedr A. H. TuxonoBa. — 4-e¢ wu3d., ucnp. ¥ JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 305 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-07891-6. — Tekcr : smekTpoHHBIH // OOpazoBarenbHas miatdopma FOpaiit [caift]. —
URL:

3. Beicmias maremaTuka ajsi 5KOHOMHUYECKoro OakanaBpuara B 3 4. YUacte | : yueOHUK
u npaktukym s By3oB / H. III. Kpemep, M. H. ®punman, b. A. ITyrko, . M. Tpumus ; nox
penakuueir H. 1. Kpemepa. — 5-¢ u3a., nepepad. u mon. — Mocksa : M3narenscTo FOpaiir,
2023. — 276 c.— (Bricmee oOpazoBanme). — ISBN 978-5-534-05820-8. — Tekcr
3JICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/513040

4. Beicimas MaTeMaTuKa JJis 5KOHOMUYecKoro 6akanaBpuata B 3 4. Yactp 2 : yueOHUK
u npaktukyMm st By30B / H. III. Kpemep, M. H. ®puaman, b. A. [Tyrko, 1. M. Tpummms ; nox
penakuueir H. III. Kpemepa. — 5-¢ u3a., nepepad. u mon. — Mocksa : MUznarenscTBo IOpaiir,

2023. — 239c.— (Bmiciee oOpasoBanme). — ISBN 978-5-534-05822-2. — Tekcr
AJIEKTPOHHBIN / OO6pazoBaTenbpHas maTdopma FOpaiit [caiit]. —
URL:

5. Beicmas MaTemaruka Juisi SJKOHOMHUYECKOro OakaiaBpuara B 3 4. Yacth 3 : yueOHUK
U MpakTUKyM s By3oB/ mox pemaknued H. 1. Kpemepa. — 5-e¢ u3a., mepepab. u jorm. —
Mocksa : MzgarensctBo IOpaiit, 2023. — 416 c. — (Bsicmee o6pazoBanue). — ISBN 978-5-
534-05823-9. — Tekcr : anmexrpoHHbI // OOpazoBarenbHas miatrdopma IOpait [cait]. —
URL:

0) J0MIOJIHUTEIbHAS YYeOHasd JuTeparypa:

1. bByrpos, . C. Beicuras maremartuka. 3aJadHuK : y4eOHOe MOcoOHe st BY30B /
S. C. byrpos, C. M. Hukonbckuii. — Mocksa : HMznmarensctBo [Opaiit, 2023. — 192 c. —
(Beicmee  o6pazoBanme). — ISBN 978-5-9916-7568-0. — Tekcr : 2IeKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/511713

2. Xopommiosa, E. B. Briciias matemaTtuka. JIGKIUu 1 cCeMUHAPHI | y4eOHOE IOCOOHe
st By3oB/ E. B. XopommnoBa. — MockBa : M3znatensctBo IOpaiit, 2023. — 452 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-10024-2. — Tekct : DIEKTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/517162

3. Kmrommn, B.JI. Beicimas waremMatuka Uit JKOHOMHCTOB. 3ajadH, TeECTHI,
yrpaxXHeHus : y4eOHUK W mpakTukyMm ans By3oB / B. JI. KmrommH. — 5-e u3g., mepepabd. u
mor. — Mocksa : WsnmarensctBo HOpaiit, 2023. — 165c¢.— (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-03124-9. — Tekcr : anekrponHbli // OOpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/510653

8. MeToauueckue YKazaHusd 1JIs Oﬁy‘lalOIllI/IXCﬂ M0 OCBOCHHUIOAUCHUIIJIUHBI

Buj 1esiTeJIbHOCTH MeTtoanyecKue yKa3aHusi 0 OPraHU3ALUM 1eATeIbHOCTH
CTYJIeHTA
Jlexuwst Hanucanue ~ KOHCIEKTa  JIGKIMH:  KpPaTko,  CXEMaTUYHO,

MOCIIE0BATEIbHO (PUKCUPOBATH OCHOBHBIC IOJIOXKECHHSI, BBIBOJBI,
hopmMynupOBKH, 000OIIEHNUS; TOMEUATh BaXKHBIC MBICITH, BBIICIIATH
KJIIOUYEBBIE CJIOBA, TepMHUHBL. IIpoBepka TEpMUHOB, MOHATHNA C
IIOMOIIIBIO SHIMKIIONEINH, cJoBapew, CIIPAaBOYHUKOB C
BBINUCHIBAHUEM TOJIKOBAaHMM B TeTpagb. OOO03HAUYUTH BOIPOCHI,
TepMI/IHI)I, MaTepI/IaJ'I, KOTOpBIfI BBI3BIBACT pr21HOCTI/I, IIOMCTUTH U
MONBITaThCS HAWTU OTBET B pEKOMEHAyeMou nuteparype. Ecnu
CaMOCTOATENIbHO HE yJaercs pa3odpaTbcs B Marepuale,
Heo0XoIMMO CPOPMYITUPOBATH BOMPOC U 33JaTh MPEMoAaBaTelto
Ha KOHCy.]'II)TaI_[I/II/I, Ha HpaKTI/I'-IeCKOM 3aHATHUH.

[IpakTnueckue [IpopaboTka paboyeil nporpammsbl, yzAenss 0co00e BHHMAaHHE
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https://urait.ru/bcode/513026
https://urait.ru/bcode/513040
https://urait.ru/bcode/513041
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https://urait.ru/bcode/511713
https://urait.ru/bcode/517162
https://urait.ru/bcode/510653

3aHATUA

easM MW 3a7adyaM, CTPYKTYpEe U COJIEPKAHUIO JUCIUILIMHBI.
KoHcrniektupoBanue MCTOUYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIHHA,
MOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOMIPOCAM, MPOCMOTP
PEKOMEHIyeMO JTUTeparypsl, pabora ¢ TekctoM. [IpocnymmBanue
ayMo- W BUJIEO3allMCe MO 3aJlaHHOW TeMe, PelIeHHUE PACUETHO-
rpadUUeCKUX 3aIaHUl, PEIICHHE 3a/1a4 110 AITOPUTMY U JIp.

NuauBunyanbHbie 3HAKOMCTBO C OCHOBHOM W JIOTOJHUTEIBHOW JIUTEPATYPOil,

3aJ]aHUs BKJIIOYass CHOPAaBOYHBIC U3JAHUS, 3apyOE)KHBIE HCTOYHUKH,
KOHCIIGKT  OCHOBHBIX  TIOJIOKEHUH, TEPMHHOB, CBEIACHUH,
TpeOyrOImX st ISt 3allOMHHAaHUS u SIBJISITOIIIAX CSI
OCHOBOITIOJAraloIMMH B 3Tol TeMe. CocTaBlieHHE aHHOTAIMM K
MIPOYUTAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM H JIP.

CaMocTrosTeabHas CamocrosTenbHas padoTa MPOBOAUTCS C LIETBI0: CUCTEMATHU3AIMH 1

pabora 3aKpEIUICHUS MOJYYCHHBIX TEOPETUUECKUX 3HAHUM U TTPAKTUUECKUX

yMEHUH 00yJaronmxcs; yriyOjaeHnus U paclIupeHns: TEOPETUIECKUX
3HaHUH  CTYyHEHTOB; (OPMHUPOBAHUS yMEHUH HCIOIH30BATH
HOpPMAaTHUBHYIO, IIPaBOBYIO, CIIPABOYHYIO JOKYMEHTALHIO,
y4eOHYIO W CIIEIUANBHYIO JINTEPaTypy; Pa3BUTHI TO3HABATEIEHBIX
CIOCOOHOCTEM M AKTUBHOCTM  OOy4aroIuXcs:  TBOPUYECKOU
WHULUATUBBI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH; ¢dbopmupoBaHue CaMOCTOSITEJIBHOCTH
MBIIIJIEHUS], CIOCOOHOCTEN K CaMOpa3BUTHUIO, COBEPILIEHCTBOBAHUIO
U caMoopraHuszanuu;  (GOpMHpPOBaHUSA  NMPO(ECCHOHAIBHBIX
KOMIIETECHIIH; Pa3BUTHIO HCCIIEI0BATEIIBLCKUX YMEHUI
oOyyaromuxcs. @opMbl U BHJIBI CAMOCTOSTEILHOW pabOThI: UTEHHUE
OCHOBHOW W JIONOJHUTEIBHOW JUTEpPaTypbl — CAMOCTOSITEIBHOE
U3yuyeHHe MaTepuana [0 PEKOMEHIYEMBIM JIUTEpaTypHBIM
HACTOYHUKAM; paborta c O1OIMOTEYHBIM KaTaJIOrOM,
CaMOCTOSITENIbHBIN 1I0JJ00p HEOOXOAMMON JUTEpaTypsl; padora co
CJIOBapeM, CIPAaBOYHUKOM; TOUCK HEOOXOAUMOW HH(OpMAaIu B
cetu MIHTepHET; KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedeprupoBaHue
HUCTOYHUKOB;  COCTAaBJIEHWE  AaHHOTAllMd K  NPOYUTAHHBIM
JIUTEPATypHbIM MCTOYHUKAM; COCTABJIEHUE PELICH3UN U OT3BIBOB Ha
MPOYUTAHHBI MaTepHall; COCTaBJIEHHE 0030pa MyOJUKalMi IO
TEMe; COCTaBJIEHHE U pPa3paboTKa TEPMUHOJIOTMYECKOIO CIIOBaps;
COCTaBJICHHE XPOHOJIOTUYECKON TaOJIUIIBL; COCTaBJICHUE
oubnuorpadguu (OubnMorpaguueckoi KapTOTEKH); MOJATOTOBKA K
pa3nuuHbIM (popmMaM TeKylled M IMPOMEXYTOYHOM aTTectauuu (K
TECTUPOBAHUIO, 3a4eTy, 5K3aMEHY); BBIIOJHEHHE JIOMALIHUX
KOHTPOJIbHBIX pabor; CaMOCTOSITENIbHOE BBITIOJIHEHHE
NPAKTUYECKUX 3aJaHUi PENpOAYKTUBHOIO Tuma (OTBEThl Ha
BOIIPOCHI, TECThI; BBHIMOJIHEHUE TBOPUECKUX 3anaHuil). TexHomorus
OpraHu3alMi CaMOCTOSITEIbHOM PabOThl OOYUYaAIOMIMXCSl BKIIOYAET
HCIOJIb30BaHNE HH(OPMALMOHHBIX M MaTepUalbHO-TEXHUYECKUX
pecypcoB  00pa3oBaTENbHOTO  YUpEXKACHUs: OUOIMOTEKYy ¢
YUTAIbHBIM 3aJI0M, YKOMIUIEKTOBAaHHYI0 B COOTBETCTBHM C
CYIIECTBYIOIIMMH HOPMaMHU; Y4€OHO-METOANYECKYIO 0a3y ydeOHBIX
KaOuHeToB, Jlabopatopuil M 3ana KoAu(UKALKUW; KOMIIbIOTEpPHBIE
KJIacChl C BO3MOXKHOCTBIO paboOThl B ceTH MHTepHeT; ayauTopuu
(kmaccel) s KOHCYJbTAIMOHHOW JIEATEILHOCTH; YYEOHYIO |
y4eOHO-METOJUUECKYIO JIUTEPaTypy, pPa3pabOTaHHYI0 C Y4YETOM
YBEJIMUYEHUS JI0JIU CAMOCTOSTEIbHOM PabOThI CTYJEHTOB, M HHBIE
MeToanueckue Matepuainsl. Ilepen BbimonHeHHeM 00y4YarOIIUMUCS
BHEAy/IUTOPHON  CcaMOCTOSTENbHOW  paboThl  MpenojaBaTellb
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MPOBOJIUT KOHCYJIBTUPOBAHHE IO BBIMOJHEHHUIO 3aJaHUsI, KOTOPBII
BKJIFOYAET IeNb 3aJaHUs, €r0 COJEPIKaHUs, CPOKH BBHITIOTHCHHS,
OPUECHTHPOBOYHBIH 00BEM pabOThl, OCHOBHBIE TpeOOBaHUA K
pe3ynbrataM paboThl, KPUTEPHH OILECHKH. BO BpeMsi BBIMOTHCHHS
00y4aroIMUMUCs BHEAYJIUTOPHOW CAMOCTOSITEIILHOW pabOThl U MPH
HE00X0AUMOCTH MperoaaBaTelb MOJXKET MIPOBOJIUTH
WH/IMBUyAIbHBIC W TPYNIIOBbIE KOHCYIbTanuu. CaMOCTOSTEIbHAS
paboTa MOXKET OCYHIECTBISATHCS HHIWBUAYAIBHO WM TPYIIIaMU
00y4aroImuxcss B 3aBUCUMOCTH OT IelIH, 00beMa, KOHKPETHOM
TEMAaTUKHU CaMOCTOSITEIIbHOW PalbOThl, YPOBHS CIOXHOCTH, YPOBHS
yMeHull oOy4aromuxcs. KOHTpoJIb CcaMOCTOSATENBbHOW padoThI
MpeyCMaTpUBAET:

® COOTHECCHHE COJCp)KAHUS KOHTPOJIS C UEISIMH OOYYCHUS;
00BEKTHBHOCTH KOHTPOJIS;

¢ BAJIMJHOCTb KOHTPOJIA (COOTBCTCTBI/IG MMPpCABABIACMBIX SaI[aHI/Iﬁ
TOMY, UTO MPEATONATAETCS IPOBEPUTD);

¢ uddepeHInaIIO KOHTPOIBHO-U3MEPUTEIIBHBIX MATEPUAIOB.
@DopMBbI KOHTPOJISI CAMOCTOSATEIHHON PabOTHI:

® IPOCMOTP M IPOBEPKA BBHIMOIHEHHS] CaMOCTOSITENbHON pabOThI
MpEero1aBaTesieM;

e OpraHu3alus CaMOIIPOBEPKH,

® B3aMMOMPOBEPKHU BHITIOTHEHHOTO 3a/IaHUs B TPYIIE; 00CYKICHUE
pe3yIbTaTOB BBIMOJHEHHON PaOOThI HA 3aHATHUH;

® TIPOBEJICHHE MUCHMEHHOTO OIPOCa;

® TIPOBEJCHHE YCTHOTO OMPOCa;

e OpraHu3alus U MPOBEJACHUE WHIUBUAYAIHHOTO COOCCEI0BaHUS;
opraHu3zanys 1 npoBeieHue co0eceI0OBaHus C TPYIIION;

® 3aIKTa OTYETOB O MPOAEIAHHOH padorTe.

Ompoc

Onpoc — 3TO CpEICTBO KOHTPOJIL, OPraHU30BaHHOE Kak
crienuanbHas Oecela mpernojaBaTens ¢ OOydaroLMMCS Ha TEMBI,
CBA3AHHBIE C W3y4aeMOM JHMCHUIUIMHOW, M pacCYUTaHHOE Ha
BbISIBIIEHHE OObeMa 3HaHMH IO ONpEACICHHOMY pa3Jiely, TeMe,
npobneme wu T1.m. [IpobGnemaruka, BBIHOCHMMAas Ha OIpPOC
ompejieieHa B 3aJaHMAX JUISL  CaMOCTOSITEJIbHOM  paboThI
oOyuyarolerocsi, a TakKke MOKET ONpeAeNsAThCS IMpernoaBaTelieM,
BEAYIIUM CeMHUHapcKue 3aHsATHs. Bo Bpems mpoBeneHHs ompoca
oOyyaroluiicss JOKEH yMeTh OOCYyIUTh C NpernoaaBaTeiemM
COOTBETCTBYIOIIYIO MPOOJEMATHKY Ha YPOBHE AMAJIOTA.

TectupoBanue

KoHTpOJIb B BHJIE TECTOB MOXKET HCIIOJIB30BATHCS TOCIC M3yUCHUS
KaKJ0i TeMbl Kypca. IToroBoe TecTUpoBaHHE MOXKHO MPOBOIUTH B
dbopwme:

® KOMIBIOTEPHOTO TECTHPOBAHUS, T.€. KOMIBIOTEP MPOU3BOIBHO
BI)I6I/Ipa€T BOITPOCEHI U3 0a3el JaHHBIX II0 CTCIICHHU CJIOKHOCTH,

® IUCHMEHHBIX OTBETOB, T.€. PEMOAaBaTeNb 3aaeT BOMPOC U JaeT
HECKOJIbKO BapHMaHTOB OTBETa, a OOYyYaIOUIWIiCS Ha OTICIBHOM
JIUCTE 3aITUChIBACT HOMEpPA BOIPOCOB M HOMEPA COOTBETCTBYIOIIUX
OTBETOB.

Jnst  poctwkeHus — OONbIIEH — JOCTOBEPHOCTH  PE3yJIbTaTOB
TECTUPOBAHUS CJIEIYET CTPOUTH TEKCT TaK, YTOOBI Y 00OyUaIOLINXCS
obt0 He Oosee 40 — 50 cexkyHa misi OTBETa Ha OJMH BOMPOC.
WToroBslii TECT TOJDKEH BKIIOYATh HE MeHee 6() BOPOCOB MO BCEMY
Kypcy. 3HAYUT, UTOTOBOE TECTUPOBAHHE 3alMET IIeJIOe 3aHATHE.
OrneHKa pe3yNbTaTOB TECTHUPOBAHUS MOXKET MPOBOAMUTHCS JBYMS
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criocobamu:

1) mo 5-6annbHO# cUCTeMe, KOT/Ia OTBETHI CTYJACHTOB OIEHUBAIOTCS
CJIETYIOIIM 00pa3oM:

- «oTu4HO» — Oosiee 80% OTBETOB MPaBUIIBHEIE;

- «xopouio» — 6oiee 65% OTBETOB NMPaBUIILHBIE;

- «YZOBJETBOPUTEIBbHO» — Oosiee 50% OTBETOB NpaBUIIbHEIE.
OObyuaromuecs, KOTOpble MPAaBHIbHO OTBETWIM MeHee ueM Ha 70%
BOIIPOCOB, JOJKHBI B TOCIEAYyIONIEM mnepecnaats TecT. [Ipu stom
HE00XOIMMO TMPOKOHTPOJIMPOBATh, YTOOBI BapuUaHT TecTa ObLI
JPYrOH;

2) mo cucTeMe 3ayeT-He3aueT, Korja JUIs 3adera IO JaHHOU
JTUCIUIUIMHE JOCTATOYHO MPABUIBLHO OTBETUTH Oosiee yeM Ha 70%

BOIIPOCOB.
[ToaroroBka k [Ipn moAroToBKEe K HK3aMEHYHEOOXOIMMO OPHEHTHUPOBATHCS Ha
9K3aMeHy KOHCIIEKTHI JIEKIUH, peKOMEHAYEMYI0 TuTeparypy u ap. OcHoBHOE

B TOJArOTOBKE K cJade »HK3aMeHaro aucuuiuimHe «Boiciias
MaTeMaTHKa» — 3TO MOBTOPEHHE BCEro MaTepuaja TUCIUIUIMHEI,
M0 KOTOPOMY HE0OXOAMMO cllaBaTh dk3aMmeHa. [Ipu moarotoBke K
claaue 9K3aMeHaoOydaroluiicss Becb 00BeM paboOThl JIOJKEH
pactpeneNaTh paBHOMEPHO IO JHSIM, OTBEICHHBIM JIJISI IOATOTOBKH
K DK3aMEHY, KOHTPOJIHPOBaTh KaXIblii JI€Hb BBIMOJIHEHHE
HaMe4YeHHOH paboThl. [IoaroToBKa K 9K3aMEHYBKIIFOYAET B ce0s TpH
JTana:

® CaMOCTOsITEeNIbHAs PabOTa B TCUCHHUE CEMECTPA;

® HEMOCPEACTBEHHAss TMOATOTOBKAa B [JIHU, MPEANICCTBYIOIINE
9K3aMEHYIIO TeMaM Kypca;

® TIOJITOTOBKAa K OTBETY Ha 3aJaHusi, COJEpKalivecs B BOMPOCAX
(Tecrax) sK3aMeHy.

Jns  ycmemHoW cIadd  3K3aMeHano JAuciuIuiMHe  «Bwicmias
MaTeMaTHKa» oOydarouiuecss AOJDKHBI MPUHUMATh BO BHUMAaHHE,
qT0:

® BCE OCHOBHBIE BOMPOCH, YKa3aHHbIE B pabodeil mporpamme,
HYKHO 3HAaTh, IOHUMATh UX CMBICI U YMETh €r0 Pa3bsICHUTD;

® yKa3aHHbIC B paboueit nporpamme dbopmupyembie
npopeCCHOHANIBHBIE  KOMIIETCHIIMM B PE3YJIbTaTe  OCBOCHHUS
JTUCIUILTAHBI JOJKHBI OBITH MPOIEMOHCTPUPOBAHBI CTYIEHTOM;

® CEMHHApCKHUE 3aHATUS  CIIOCOOCTBYIOT IOJNy4YeHHIO Ooiiee
BBICOKOT'O YPOBHS 3HaHUH U, KaK CJIeJICTBUE, O0Jiee BEICOKON OIICHKE
Ha K3aMEHE;

® TOTOBHUTHCS K IK3aMEHYHEO0OXOJMMO HAYMHATh C MEPBOM JICKIIHH
Y TIEPBOTO CEMHUHApa.

9. Onucanue MaTepuaJIbLHO-TeXHHYECKOH 0a3bl, HEOOXOAMMON /ISl OCYIIeCTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

Jus  ocymiectBiaeHHs 0Opa3oBaTeNbHOrO Ipolecca M0 JUCHMIUIMHE —«Bbiciias
MaTeMaTHKa» HE00XO0IUMO UCIOIb30BAHUE CIEYIOIUX TOMEIICHUI:

MatepuaabHO-TEXHUUYECKOE 0OecTieyeHe TUCIUTUINHBI BKIIOYAeT B ceOs:

— yueOHas ayauTOpus JUIA TpPOBENEHHS y4eOHBIX 3aHATUH, OCHAIIEHHAas
000pyJOBaHUEM U TEXHUUYECKHUMHM CPeACTBaMHU 00ydeHus: (MeOenb ayTuTOpHas (CTOJBI, CTYIbS,
JI0CKa), CTOJd, CTyJd TMpenojaBareisl) U TEXHUYECKHE CpelcTBa OOyueHus (MepcoHaIbHBIN
KOMITbIOTEP; MYJIbTUMEIUITHOE 000pyI0BaHKE);

38




— TOMENICHHE Ul CaMOCTOATENFHOM paboThl OOydYaromuMXcs: CIEHaTM3UPOBAHHAS
MeOenb ¥ KOMIMBIOTEpHAss TEXHHKA C BO3MOXKHOCTBIO TOIKIIOUCHHs K cetn «MHTepHeT» H
o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYIO0 HH(POPMaLMOHHO-00pa3zoBarenbHyto cpeny CI'TU.

10. Ilepeyenb UHGPOPMANUOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPHU OCYLECTBJICHUN
00pa3oBaTeIbHOr0 Mpolecca Mo AUCHHUILUINHE, B TOM YHCJEe KOMIUIEKT JHIEH3MOHHOIO
NMPOrpaMMHOI0 o0ecnevyeHusi, 3JIEKTPOHHO-OUOJIMOTEYHbIe CHCTEMbI, COBpPeMEHHbIE
npogdeccuoHabHbIEe 0a3bl JAHHBbIX U MH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

OOyuyaromecss ~ oOecrmedeHbl  JOCTYIIOM K JJIEKTPOHHOW  MH(OPMALMOHHO-
oOpazoBarenbHOil cpeae CI'THU u3 mo0oi TOUKHM, B KOTOpOH HMMeEETCs JOCTyl K CETH
«MHTEpHEeT», KaK HA TEPPUTOPHH OPTaHU3ALUH, TAK U BHE €e.

10.1 JIneH3MOHHOE MPOrpaMMHoOe o0ecreyeHue:

Microsoft Open License, Windows 7 Professional.

Microsoft Office Professional.

WInRAR.

AST Test.

AwntuBupyc Avira.

I'paduueckas miarpopma labVIEW2012 as mabopaTopHbIX TPAKTHKYMOB.
[Taket nporpamm 1C V8.3.

CucreMa aBTOMaTU3UPOBAHHOTO MTpOeKTUpOoBaHus U yepuenust AutoCaD.
Cucrtema aBTOMaTH3UPOBAHHOTO TTpoekTHpoBanus Mathcad V14.

10 Cucrema aBromaru3upoBaHHoro npoektuposanus — KOMITIAC 3D V9.

11. IIporpammHoe obecrnieueHue Jisi KOMIbIOTEpHOTro JUHra)oHHOro kabuHera Linco v

Q953‘3.\‘.C”.("'.4>.C'*3!\’!—‘

8.2.

10.2. D1eKTPOHHO-0MOIMOTEYHASI CHCTEMA:
O6pazoBarenbHas miatdopma FOpaiir: https://urait.ru
OnekrponHas oubianoreunas cucrema (ObC): http://www.iprbookshop.ru

10.3. CoBpemeHHbIe podeccHOHANbHBbIE 023 TaHHBIX:

Hayunas snexkrponnas Oubnauoreka http://www.elibrary.ru

OopasoBarenbHas miathopma FOpaiit https://urait.ru

OnexTponHas 6ubnaroreunas cuctema «IPRbooks» [DnekTpoHHbIN pecypc]. — DNEeKTpoH.
naH. — Pexxum mpoctyna: http://www.iprbookshop.ru

10.4. UnopmaumoHHbIe CIPABOYHbIE CUCTEMbI:
Komnbsrorepnas CIIpaBOYHas IpaBoBas cuctema «KoHcynpTaHnt [Lmroc»
http://www.consultant.ru

11. OcobGennocTu peajimzanuu  JUCHUIUVIMHBI JJd HHBAJIUIAOB M JIMI C
OIrpaHUYCHHBIMHA BO3MOKHOCTAMHU 3I0POBbHA

s obecriedenus oOpa3oBaHWsT WHBAIWAOB M OOYy4alONIMXCS C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU  37I0POBbSl 10 JIMYHOMY 3asiBIICHHI0 oOOydarolierocs pa3pabarbiBaeTcs
aJanTUpPOBaHHAs OOpa3oBaTelbHAsl MporpamMma, WHAWBHIYaTbHBIM Y4eOHBINM TUIAH C Yy4eTOM
OCOOEHHOCTEH WX TICUXO(PHU3NYECKOTO PA3BUTHS M COCTOSHHS 370pPOBbS, B YaCTHOCTH
MPUMEHSETCS WHIUBUIYAIbHBIA TOJXO0/ K OCBOCHUIO JUCIUIUIMHBI, HHAUBUIYaJIbHbIE 3aJaHUS:
pedepaTel, THUCBMEHHBIE pabOTHl H, HAOOOPOT, TOJIBKO YCTHBIE OTBETHl W JIHAJIOTH,
WHAWBUAYallbHbIE KOHCYIbTAllUW, HCIOJb30BaHUE JUKTOGOHA U APYTUX 3aMUCHIBAIOIINX
CPEICTB /JIsl BOCIPOU3BEIECHUS JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepuasa.
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B mensx oOecrneyeHus oOOy4arOmUXCS WHBAIWMAOB H JIMIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 37I0POBbsI OMOIMOTEKa KOMIUIEKTYeT (hOHJ] OCHOBHOM Yy4eOHOH JHTEpaTypoi,
QIaTITUPOBAHHON K OrPaHUYCHUIO WX 3/J0POBBS, MPEIOCTABISET BO3MOXKHOCTH YIAJICHHOTO
UCTIOJIB30BAaHUS 3JICKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JAOCTYI K KOTOPHIM OpTaHU30BaH B
CI'Tn.

B 6ubanorexe mpoBOAATCS MHIUBUAYaJIbHBIC KOHCYIbTAIMU JJISi JAHHOW KaTerOpUH
MI0JIb30BATENICH, OKA3bIBACTCS TOMOIIb B PETHCTPALMU U UCTIOJIH30BAHUU CETEBBIX H JIOKAIBHBIX
AIIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB, MPEJOCTABISAIOTCS MECTa B YHTAJIBHOM 3ale,
00OpyIOBaHHBIE MpPOrpaMMaMH HEBU3YaJbHOTO JOCTyHa K WHQPOPMAIUU, 3KPaHHBIMU
YBEIMYUTEIISIMA W TEXHHUYECKUMH  CPEICTBAMH  YCHJICHHS  OCTaTOYHOTO  3PCHHSL:
MicrosoftWindows 7, LleHTp crieriaabHbIX BO3MOXKHOCTEH, DKkpaHHas jymna; MicrosoftWindows
7, LleHTp cnenuaabHBIX BO3MOMKHOCTEH, OKpaHHbIA aukTop; MicrosoftWindows 7, LleHtp
CHeLHATbHBIX BO3MOKHOCTEH, DKpaHHas KJIaBUATYpA.

40



13. JIucT perucrpanuu u3MeHeHuit

Pabouast mporpamMma y4eOHOM TUCIUTIIIMHBI OOCYK/IEHA U YTBEPIK/ICHA HA 3aCEeIaHUH
VYuenoro coera ot 07 urornst 2023 . mpoTokos Ne 9

JIMCT perucTpauvu u3MeHeHui

PexBu3uThI
Jara
JOKyMEHTa
Ne CopnepxaHue U3MEHEHUS BBEJICHUS
00 yTBEpKICHUHN
n/m U3MEHEHUs
U3MECHEHHUS
YTBepkJeHa pelleHueM YUYeHOro COBETa Ha
ocHOBaHuUM DenepalbHOrO TrOCYJapCTBEHHOTO
00pa30BaTENbLHOTO craHjapra BBICILIETO [Iporokoun 3acenanus
o0pa3oBaHUsl 10 HANpPaBJICHUIO IOATOTOBKU VY4eHoro cosera OT
L 01.09.2021
37.03.01IIcuxomorust (ypoBeHb OakanaBpuaTta), 31.08.2021 rona
YTBEPKACHHOIO IIPUKA30M Munucrepcrsa poTokost Ne 1
oOpa3oBaHus 1 Hayku Poccuiickoii @enepaiuu ot
27.07.2020 r. Ne 839
YTBepkJeHa pelieHueM YUYeHOro COBEeTa Ha
ocHoBaHMM DenepalbHOTO TrOCYJapCTBEHHOTO
00pa30BaTeIbHOTO CTaHaapTa BBICILIETO
o0pa3oBaHUs 1O HANpPaBJICHUIO TOATOTOBKU
2.
37.03.01 Tlcuxonorusi (ypoBeHb OakanaBpuara),
YTBEPKACHHOTO IIPUKA30M Munucrepcrsa
oOpa3oBanus 1 Hayku Poccuiickoii @eneparu ot
29.07.2020 r. Ne 839
3.
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