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COJEPKAHUE

1. TlepedeHp MIAaHUPYEMBIX PE3YJILTATOB OOYYEHHUS MO TUCIUILUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHHUSI 00pa30BaTebHOM MpOorpaMmbl

2. OObeM AMCIUIUIMHBI B 3aUETHBIX CIMHUIIAX C YKa3aHUEM KOJIMYECTBA aKaJIEMHUECKUX
WIA aCTPOHOMHMYECKUX YacOB, BBIIICJICHHBIX Ha KOHTAKTHYIO PabOTy OOydarommxcs c
npenojaaBareneM (10 BUJAM Yy4YeOHBIX 3aHATHH) M HA CaMOCTOSTEIBHYIO PpaboTy
00yJaOIIUXCsl © MECTO JUCIUILIMHBI B CTPYKTYpE 00pa30BaTEIbHON MPOTpaMMBbl

3. CopepxaHue AMCUMILIMHBIL, CTPYKTYPUPOBAHHOE 110 TeMaM (pasfenaMm) C yKa3aHHEM
OTBEJEHHOI0 Ha HUX KOJIMYECTBA AKaJIEMHUYECKUX WM aCTPOHOMHUYECKHX YAaCOB M BUIOB
y4€OHBIX 3aHATUN U CTPYKTYpPA JUCLUILINHBI

4. Marepuaiibl TEKyIIero KOHTPOJISI YCIIEBAeMOCTH OOydYaromuxcsi ¥ OHJ OIEHOYHBIX
CPEACTB MPOMEKYTOYHOM aTTeCTALMU 110 JUCLHUILIMHE

5. Metoauueckue YKa3aHus IJId 06y11a}0m1/1xc;1 10 OCBOCHHUIO A CLHUITIJIMHBI

6. OcHOBHas W [OMOJHUTENbHAS YydeOHas IUTeparypa, HEOOXoaumas Ui OCBOCHUS
JTUCHHUIIIMHBI, PECYpChl HMH(POPMAIMOHHO-TEICKOMMYHHUKAMOHHON cetu "WHTepHer",
BKJIIOUasi TIepeYeHb Y4eOHO-METOAMYECKOTO 00ecTeueHus Al CaMOCTOATENbHON paboThl
00yJaronuxcs Mo TUCIUTITNHE

7. MarepuaibHO-TeXHUYECKas 0a3a, H(POPMAIIMOHHBIE TEXHOJIOTHUH, UCTIOJIb3yEMbIE MTPU
OCYILECTBIIEHMH O00pa3oBaTeIbHOr0 mpolecca MO TUCHMIUIMHE, BKIOYas IEpeyYeHb
POrpaMMHOT0 oOecreueHus: 1 UHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM



1. llepeyens MIAHUPYEMBIX Pe3y/JbTATOB 00yUeHHs MO AUCHHUILINHE, COOTHECEHHbIX
¢ IVIAHUPYEMBbIMU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbLHOI MPOrpaMMbl

1.1. Incuumiuaa B1.5.21 «MaremMaTHYecKHi aHAJIW3» o0ecreYdBaeT OBJAJeHHE
cJenymoneil KoMIeTeHuuei ¢ yueroM 3Tamna:

Kon HanmenoBanue Kopx arana HaumenoBanue sramna
KOMIIETEHIINH KOMITETEHIINH OCBOEHUS OCBOEHUSI KOMIIETEHIIUU
KOMIIETCHIINH

OIIK-7 Cnoco6HOCTh MIPUMEHSATH OIIK-7.1 CnocoO6HOCTH MIPUMEHSTH
3HAaHUS MATEMaTHKH, (PU3UKU 3HAHUS MaTEMaTHKH, (PU3UKH
U EeCTECTBO3HAHMS, XHUMHUU U U €CTECTBO3HAHUS, XUMHH U
MaTepUaJIOBEICHUSI,  TEOPUHU MaTepUaIOBEICHUS, TCOPUHU
yIpaBIeHUS u yIpaBICHUS u
nH(OPMaIMOHHBIE uH(POPMAITMOHHBIE
TEXHOJIOTHH B TEXHOJIOTHH B
WHHOBAIIMOHHOM pohecCUOHATLHOM
JESITEIbHOCTH JeSITENIbHOCTH

1.2. B pe3yabraTe ocBoenus aucuuiiuabl b1.6.21 «MartemaTuveckuii aHaaus» y
CTYAEHTOB J10/KHbI ObITH C(DOPMHUPOBAHBI:

Koz srama
OCBOEHHUA
KOMIICTCHIITNNU

PesynbTaTel 00y4eHus

OIIK-7.1

HA YPOBHE 3HAHMM:

OCHOBHBIX MOHSATHI U HHCTPYMEHTOB MaTpU4YHOMN anreOpsl;

OCHOBHBIX CBOMCTB OINpEACIUTENEH M IOAXONO0B K INPUMEHEHHUIO 3THX
CBOMCTB JUIsl pellIeHNs] KOHKPETHBIX 3aJ1ay;

OCHOBHBIX TIOHATUH W HWHCTPYMEHTOB aHAJUTHYECKOM TIE€OMETpUM Ha
IJIOCKOCTH U B MPOCTPAHCTBE: BEKTOPHI, YPaBHEHUS MPSIMON U IMJIOCKOCTH,
2JIEMEHTBI KPUBBIX BTOPOTO MOPSIKA,;

OCHOBHBIX MOHATHI U pe3ylbTaToOB 00 N-MEPHBIX BEKTOPHBIX U €BKJIUOBBIX
IIPOCTPAHCTBAX

HA YPOBHE YMEHHUIi:

IIPUMEHSIET METOJbl MAaTPUYHOIO HCUUCIEHHS M BBIYHUCIAET YHUCIOBBIE
XapaKTepUCTUKH: pellaeT 3aJayd, MCHOIb3yd METOJ HAUMEHBIINX
KBaJIparoB,;

BBIUHCIISIET ONPENETUTENN METOAOM Pa3IoKEeHHUs 110 CTPOKaM U CTOJIOIaMm, C
IIPUMEHEHHUEM CBOMCTB OIIPENEIUTENEH;

MIPOU3BOAMT JEHCTBUS C MAaTpULIAMU;

pelaeT CUCTEMbI JIMHEHHBIX ypaBHeHUN metonoM ['aycca, Kpamepa win
MaTpUYHBIM METO/IOM,;

IIPOU3BOAMUT JIMHEHHBIE NEUCTBUS C BEKTOpaMH, HaXOOUT Ppa3JIOKEHUE
BEKTOpa 1o 0asucy;

BBIUHCIISET CKAJISPHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEJIEHUE BEKTOPOB,
3alaHHBIX KOOpAMHATAMH B  IPSMOYIOJBHOM  JE€KapTOBOM CHUCTEME
KOOPJIMHAT;

IIPUMEHSIET BEKTOPHOE MCYUCIICHUE IIPH PEIIEHUN T€OMETPUIECKUX 3a/1a4;
COCTaBIS€T YPaBHEHMsI JIMHMM Ha IUIOCKOCTM 10  33JaHHOMY
TreOMETPUYECKOMY OITUCAHUIO;

pelIaeT OCHOBHBIE T€OMETPUUECKHUE 3a/1a4l, CBSI3aHHBIE C NPSIMON JIMHUEN
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HAa IIJIOCKOCTH,

UCCIJIEyeT CUCTEMBI JIMHEHHBIX YPABHEHUM;

IIPUMEHSAECT BEKTOPHOE MCUYUCICHUE, KOOPAMHATHBIA METOJ IIPU PELICHUY
Pa3IMYHBIX TEOMETPUYECKUX 3a1a4

HA YPOBHE HABBIKOB:

UCCIIEyeT KPUBBIE 2-TO MOPAJKA 110 UX KAHOHUYECKUM yPaBHEHUSM;
MPUBOIUT 0OIIlee ypaBHEHHE KPHUBBIX 2-TO MOPsIKAa K MX KAaHOHUYECKOMY
BHLY;

ONpelesieT B3aUMHOE PpACIOIOKEHHE IIPAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE APYT OTHOCUTENIBHO APYra 110 UX 3aJlaHHbIM YPaBHEHUSAM

2. O0beM JAMCHMILIMHBI B 32a4eTHBIX €IUHHMIAX C YKAa3aHHEM KOJIHYecTBa
aKajeMMYeCKMX WJIM AaCTPOHOMHYECKHUX YaCOB, BbIJeJEHHBIX HAa KOHTAKTHYI0 padoTy
00y4yaIuXcs ¢ npenoaasaresaeM (10 BUAAM y4eOHBIX 3aHAATHII) M HA CAMOCTOSITEJILHYIO
padoTy 00y4aroIuXcs ¥ MeCTO AUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

O0beM TUCHUTIIHHBI

. O0beM THCHUIIMHEBL, Yac.
Bun yyeoHbIX 3aHsATHI
Bcero Cemectp
U caMocCTosITeIbHas padoTa 1 | >
Ounasn ¢hopma odyuenusn
KonTakTHas padora odyqaroumxcsi ¢ 96 48 48
npernojaBaTesieM, B TOM YHcJIe:
nexrronHoro tuna (JI) 32 16 16
nabopatopHble paboTh! (pakTuKyMsl) (JIP)
npakTHIeckoro (cemuHapckoro) tuma (I13) 64 32 32
CamocrosiTeabHas padora odyqarouuxcs (CP) 48 24 24
IIpome:xxyTouHas aTTecTanus dopma | 2 kzamena IK3aMeH IK3aMeH
qac. 72 36 36
O6mas Tpy10eMKoCTh (4dac. / 3.e.) 216/6 108/3 108/3

Mecto qucuuminnsl B ctpykrype OII BO

HucuumumHa b1.5.21 «Marematudeckuil aHanus3» u3y4yaercs B 1 W 2 cemecTpax Io
ouHOH (opme 0OyueHUs, 00IIast TPYAOEMKOCTh IUCIUILTUHBI — 6 3a4eTHBIX eIuHuIl, 216 JacoB.

JlucuuiuinHa — peanusyeTrcs  MapajulebHO ¢ u3ydeHueMm jaucuumuH:  b1.6.04
«uapopmanmonnsie texnomorun», b1.5.09 «Oxonommueckas teopusi», b1.b.11 «IIpaBoBas
cpena OusHeca», b1.b.22 «Jluneiinas anreOpa W aHaIUTHYECKas T'e€OMETPUS» U SBISAETCA
OCHOBOM 1151 n3y4deHust Aucuuiuinibl b1.B.02 «bu3Hec-aHaIUTHKA U CTATUCTUKAY.

®dopma NPOMEKYTOUHON aTTECTALUU — 2 IK3aMEHa.

3. Coaepxanue AMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TemMaMm (pa3jenaMm) c
YKazaHHEM OTBCIACHHOI0 Ha HHUX KOJIUYIECCTBA AKAACMHYECCKHX YaCcoOB U BH/I0B y‘leﬁﬂbIX

3aHATHI M CTPYKTYpPa IHCUMILIMHBI

CTpyKTypa IMCUUILINHBI

O0beM TUCIHILUIHMHLI, Yac. ®opma
KonrakTHas paﬁoTa TeKyIero
00yJarmuxcs ¢ KOHTPOJIS
Ne /o HaunMeHoBaHue TeM y m P .
Bcero npenojgaBartejeM 1o CP YCHEBAEMOCTH ,
BU/IAM Y4eOHBIX 3aHATHH NPOMEKYTOTHOU
1 | JIp | 3 | KCP aTrecTaluu™*




QOunas popma 0dyuenus

Tema 1 | ®yHKIMOHATBHAS
3aBUCUMOCTh W Tpeaen

pea 22 | 4 10 8
GyHKIIMM,  HEMPEepbIBHOCTD

byHKIIUN

O, P3, KP

Tema 2 | [IpousBogHas u
Aubgepenmman - GysKuaH, |5y | g 10 8 | 0,P3,KP
MIPUJIOXKEHUST TTPOU3BOAHON K
UCCIICIOBAHMIO (DYHKITHIA

Tema 3 | UaTerpajibHOE HMCUHCIICHUE:
Heonpez[.e.tnéHHumﬁ, 26 6
ornpeeNEHHBIH u
HECOOCTBEHHBIA HHTETPaAJIb

12 8 O, P3, KP

ITpomexxyTodHas aTTecTarus 36 OK3

Tema 4 | OyHkuun HECKOJIBKHAX
MEPEMEHHBIX npened,
HEIPEPHIBHOCTb, 26 6 12 8 O, P3, KP
MIPOU3BOJHBIE, IKCTPEMYMBbI
(GYHKIMH 2-X IEPEMEHHBIX

Tema 5 | KomruiekcHble ynuciaa 22 4 10 8 P3

Tema 6 | [Iuddepennunanbapie 24 6 10 8 P3, KP
yYpaBHCHHUS

ITpomexyTodHas aTTecTarus 36 OK3

Bceero: | 216 32 64 48 72

Ilpumeyanue:

* — popmbl mexyugeeo konmpons yenesaemocmu. onpoc (0O), pewenue 3aday (P3), konmpoavuas paboma
(KP);

** _ hopma npomedcymounol ammecmayui: IK3amen (IK3).

ConepxaHue TMCHUILINHBI

Tema 1. PyHKIHOHAJBbHASA 3aBHCHMOCTD U Npeaes (yHKIHMHU, HENPEePbIBHOCTD GyHKIIUH

DOnemeHTapHble (QYHKIMH, TpapUKU 3I€MEHTAapHbIX (YHKIUI. beckoHeuHO Manble U
O6eckoHeuHOo Oonbiine (YHKIHHU, TEOpEMBbl 0 OeckoHeuyHO ManbiX. [loHsaTHe nmpenena QyHKIMH,
TeopeMsl O mpexaenax. Yucio Dimnepa, TPUWIOKEHU YHUcia JUIepa K BBIYMCICHHUIO MPEIEIOB.
[TonsTHe HempepbIBHOCTH (YHKIMM B TOYKE M Ha oTpe3ke. Teopembl O HeENpephIBHBIX
¢byuknusax. Knaccudukanus Touek paspsiBa. CBoiicTBa (yHKIMII HENpPEpBHIBHBIX Ha OTPE3KeE:
TeopeMma Beliepmtpacca u reopema Komm.
Tema 2. IlpomsBoaHas u aupdepeHunan (GyHKUMH, NPUIOKEHHS IPOM3BOAHOM K
HCCJIeA0BAHUI0 PyHKIMI

[lonsitne mnpousBoaHod (yHKUMKM B TOuke. ['eomeTpuyeckuil CMBICT MPOU3BOJIHOM,
ypaBHEeHHE KacaTesbHOW. OCHOBHBIE (POPMYIIBI M MpaBUIIa BEIUMCIIEHUS Ipou3BoiHOMU. [TpaBuio
Jlonurans. Ilonstue nuddepennmana @ynkuun, nuHeapuszauus ¢GyHkuuu. [IpuMmeHenus
muddepeHimana K NpuOIMKEHHBIM BhIYKCIeHUAM. MccnenoBanne GyHKIMUM HA MOHOTOHHOCTb
U HalW4yhe TOoueK sKcTpemyma. MccrnenoBaHue (QyHKIMM Ha BBIMYKIOCTh M HAJIWYHE TOYEK
neperuba. BepTukanbHble, TOPH3OHTAJIBHBIE M HAKJIOHHBIE acuMNTOThL. OOmas cxema
ucciieIoBaHus (PYHKIMU U IIOCTPOEHUS TPa(pUKOB, IPUMEPBHI.
Tema 3. UHTerpanbHoe HCYHCICHHE: HeONpeaeJ¢HHbIN, onpeaeéHHbIN 1 HecOOCTBEeHHbII
HHTErpaJbl

[Tonatue mepBooOpa3HON M HEONpPEAeNEHHOTO MHTErpajia, CBOMCTBa HEONmpeaenEHHOTO
uHTerpana. TabnuuHble nHTErpanbl. OCHOBHBIE NTPABUJIA MHTEIPUPOBAHUS: 3aMEHA MIEPEMEHHOM,
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BHECEHUE MOJ 3HaK AuddepeHnnana, MHTErpupoBaHue Mo 4yacTsaM. [Ipuémbl MHTErpupOBaHUs
JUIE HEKOTOPBIX KIJIACCOB (DYHKIMIA: palMoOHAIBHBIX JApoOei, (yHKIMA ¢ paaukazamu,
TpUroHoMerpuueckux (yHkuuid. Ilpumepsl QyHKUIUH, HE HMHTETPUPYEMBIX B 3JIEMEHTAPHBIX
GyHKIUSX.

IlonsTe ompenes€HHOr0 MHTErpana, CBOMCTBA ONpENeNEHHOro uHrerpana. dopmyia
Herotona-JleliOHuma, mnpué€Mbl BBIUMCIEHUS ONpPENENEHHBIX HHTerpanoB. Ilpunoskenus
OIpesIeIEHHOr0 MHTErpaja K BBIYMCICHUIO Iulomaned u o0bEMOB. [loHsTHE HECOOCTBEHHOIO
uHTerpaia 1-ro u 2-ro pozga. IlpusHaku cxoauMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 4. OYHKOUM HECKOJbKHX INepPeMEHHBIX: Ipees, HeNpepbIBHOCTb, NMPOU3BOJHbIE,
IKCTPEeMYMbI (PYHKIHMH 2-X NlepeMeHHbIX

Ilonatne ¢ynkuum n-nepemeHHbix. Ilpenen u  HempepelBHOCTH  (QyHKIMM — 2-X
IIEPEMEHHBIX.

YacTtHble Tpou3BOAHbBIE U quddepeHunan ;i GyHKIUN 2-X epeMEHHbIX, IPOU3BOIHAS
0 HampasJeHuto, TrpanueHT. [loHaTtme oskcTpemyma Uit (QYHKIUM 2-X T[EpPEeMEHHBIX,
JIOCTaTOYHOE YCJIIOBUE IKCTPEMYMa.

[ToHsiTHE YCIOBHOTO 3KCTpEMYMa, METOJ] MHOXUTeNeW JlarpaHwxka Iyl HaXOXKICHUS
YCIOBHOTO 3KCTpeMyMa. 3ajaya HaxXOKJICHHs HaumOOJbIIEr0o M HAaUMEHBLIEro 3HAYeHMs
(GYHKIMH 2-X IEPEMEHHBIX B 3aMKHYTOM U OrpaHUYEHHOM 00J1acTH.

Tema S. KommiekcHble 4yucia

[lonsiTue MHOXKECTBa KOMIUIEKCHBIX 4ucel, aireOpanyeckue omnepanuv  Haj
KOMIUICKCHBIMU 4HuClIaMH. AnreOpavyeckass U TpUTOHOMETpudeckas (OpMbl KOMILJIEKCHOIO
yrcna. @opmyna Myaspa u ¢popmysia U3BJICUEHUST KOPHS N-OW CTETIEHH U3 KOMIUIEKCHOTO YHCTIA.
[Toka3zarenbHas (hopma KOMIUIEKCHOTO yKcia, (hopmyia Ditsiepa a1 MHUMOW SKCIIOHEHTHI.
Tema 6. [Inddepenuuaibubie ypaBHeHUs!

[Tonatue nuddepeHMaTbHOIO ypaBHEHUs N-ro mnopsaka. 3amada Komm, Teopema
CYLIECTBOBaHMSI M eAMHCTBEHHOCTH. [luddepeHunanpupie ypaBHeHHMs 1-ro mopsaaka c
paszaensromuMucs nepeMeHHbIMU. OqHOpoAHbIe nuddepeHnanbable ypaBHeHUs 1-ro nopsaka.
Jluneitnsle nuddepenHnmanbHbe ypaBHeHUs 1-To mopsaka.

VpaBuenust bepuymnu. VYpaBHeHus B NONHBIX auddepeHnmanax. JluneliHsle
muddepeHIManbHble YpaBHEHUH 2-T0 MOPSAIKa C TOCTOSIHHBIMU KO3 PUIIMEHTaMHU.

4. Marepuajbl TeKYUIEro KOHTPOJIS YCHeBaeMOCTH oOydaromierocss u (¢oHx
OIIEHOYHBIX CPEJACTB MPOMEKYTOUHOI aTTECTAIIMA MO THCIHIIJIHHE

4.1. ®opMBI M METOAbI TEKYWIEr0 KOHTPOJSA YCIEBAEMOCTH OOy4aloIuxcss W
MPOMEKYTOYHOM aTTecTALMH.

4.1.1. B xoge peamm3anum aucuumiaudabl B1.B.21 «MaTemaTuyeckuii aHaJIU3»
HCHOJIb3YIOTCH CJIeIYI0IHe MeTO/IbI TeKYIIero KOHTPOJIS yCIeBaeMOCTH 00y4a0IHUXC:

- IIPH TTPOBE/ICHUY 3aHITUH JICKIIMOHHOTO THUTIA:
OTIpoc;

- IIpH IPOBECACHUHN 3aHATHH CEMUHAPCKOI'0 TUIIA:
peIICHUC 3a/la4, KOHTPOJIbHAaA pa60Ta;

- IPU KOHTPOJIE Pe3yIbTaTOB CAMOCTOATEIBHOM pabOThHI CTYICHTOB:
peuieHue 3a1ay.

4.1.2. Jk3amMeHbl TPOBOASATCA B NUCbMEHHOWH (opmMe OTBETOM HA BOINPOCHI H
penleHneM 3a1a4 Ouiera.



4.2. MaTtepuaJjbl TeKylIero KOHTPOJISA yCIeBAEMOCTH 00yYAO M XCS

MarepuaJibl TEKYyLIEr0 KOHTPOJIsI YCIIeBAeMOCTH 110 TeMe 1:

Tunosoe 3aganue Nel:

1.
2.
3.

4.

HaiiT 061acTh onpenenenns GpyHKIum: Yy = arcsin (2x° +X) .
Haiitu o6nacts onpenesnenns ¢pynkuuu: Y =109, 09,5109, X.

Haiitu oGnacTs onpenenenus u odnacts 3HadeHuit pyHkuuu: Yy =Ig (L1—-2cosx) .

o vy feinl
Haiitn o6nacthb onpezneneHus GyHkium: Y =,/sin5 .

TumnoBoe 3aganue Ne2:

1.

4.
S.

Jnst QyHKIUH y=i‘r—§ Haiftu obparHyio ¢Gyukmmio X=f '(y) u ykasare ed oGmacTs

ompenenennst ( D(f ™) ).
Jutst pyrknmn Y =V1-x°, roe —1< X <0, wHaittu oGparnyio ¢pyukuuo X = f (y) u
ykazarh eé obnacts onpenerenns ( D(f ™) ).

Haittu f(x), ecmn f(20)=x".

Hccnenoars GyHKIUIO Y = %/(1— X)% + %/ (1+X)* Ha 4THOCTS.

Viccnenosarb Gyrkuuio Y = In (X++1+X*) Ha uTHOCTS.

Tunosoe 3aganue Ne3:

1.

N300pa3uTh 3CKU3bI TPaUKOB CICTYIONIX ()yHKIIHNA:

a Y=¥x+1-2.

b, y=Inx‘+2.
|1,
R
4 y=arccos (x+1).
X-3.
e. Y 1
1
foy=eX.
1
y=eX’,

h Yy=sin (’arcsin X) ;
y =arcsin(sin x) ;
i y=arctg();
o V=09,
OObsICHUTDh Ha MpUMepax, Kakue (YHKIMM Ha3bIBalOTCS OECKOHEYHO MalbiM. YKa3aTh, B
, Inx, sinx, cosx, tgX

. a X X
KaKoOM CJIydya€ OCHOBHBIC DJICMCHTAPHBIC (I)yHKuI/II/I. X ,a, e

X X

o o a
SBIISIOTCST OeCKOHEUHO MaibiMU. COCTaBUTH LKAy CpaBHEHUH g GyHKUMid X , a*, e,
In X ¢ ncnonp30BaHMEM CHMBOJIA «O MaJIOE.
Ipusectn npumep (rpadmueckuit) dpynxmuu | (X), kxoTopas sBisercs GeckoHEYHO Maoif

mpu X —>1 unpn X— 2, mpusrom f(1)=1u f(2)=2.

Tunosoe 3aganue Ned



1. Tlpuectn npumep (rpadumueckuit) oynxmum f(X), mma  KoTopoil OTHOBpEMEHHO

BBINIOJIHSIOTCSL  ciieAytomme  math  cootHorrennid:  lim f(x)=-3,  lim f(x)=1,
X—>+00 X—>—00
lim f(x)=+00, lim f(x)=-o0, f(-1)=0.
x—2-0 x—>2+0

2. TpuBectu npuMep (QYHKIMH GECKOHEUHO MaJoif Mo cpaBHeHHIO ¢ GyHkummeir f (X)=In x>
npu X — +00.

3. TlpuBectr npuMep (GyHKIUM OECKOHEUHO MaJioii 1o cpaBHeHmIo ¢ pynkumeii f (X)=2x+1
npu X — 2.

TumnoBbie BOMPOCHI K ONPOCY:

1. Yro Takoe ¢pyHKIHA?

2. Uro Takoe cioxHas QyHKIHS?

3. UYto Takoe obparHas GpyHKIuA?

4. BepHo M, 4ro nepuoauueckas (QyHKOusS - 3T0 Jro0as QyHKUMA, coaepiKalas
TPUTOHOMETPUYECKYIO?

5. CxonpKo acUMNTOT y Tpaduka TaHTeHca?

6. Uro Takoe oOparHasi TpUroHoMeTpuieckas QyHkuus?

7. Uro Takoe yorapupm?

TunoBblie BAPHAHTHI KOHTPOJbLHOM PadoThI:

Bapuanr 1:
1. MoxeT 11 OTHOLIEHHE IBYX O€CKOHEYHO ManbIX (PYHKIUH (B OMHOI U TOM ke TOYKe) ObITh

0eckoHeYHO 00MbIION (hyHKIMEH (B TOH ke Touke)? OTBET MOSACHUTD.

2. Tlpusectn npumep (rpaduueckmii) ¢ynxmmu f(X), koTopas ogHOBpEMEHHO sBIAETCA
Oeckoneuno Mamoii mnpu X —>0 wu OeckoHeyHO OGONBIION NP X —> —00, TPH ITOM
f(0)=-1

3. Vka3ate, B kakux cnydasx gyakmus f(X)=In (X+1)—2 spnsercs Geckoneuno manoii, a B
KaKHX cIy4asx OECKOHEUHO OOJIbIION.

4. Tlpusectu mpumep dymkmuu f(X), a1 KoTopoii cripaBeIMBO ClEMYIOIIEe COOTHOIIEHHE:

X' 4 2% = o(f (x)) mpu X — +o0.

Bapuanrt 2:
1. Moxer &M OTHOIIEHHE JBYX OECKOHEYHO OoiblIuX QYHKUMHA (mIpu X —>+00) OBITH

OeckoHeuHO Masoi pyHKIMeH (mpu X —> +00 )? OTBET MOSCHUTD.
2. Tlpuectn mnpumep (rpadmueckmit) ¢ynxmuu | (X), koTopas oIHOBpeMEHHO SBIAETCS
OECKOHEYHO Manod mpH X —>—© u OeckoHeyHo OGombmioi mpu X — -1, mpu stom

f(-1)=0.

3. Vkasare, B kakux cmydasx pynkmms f(X)= ABJIAETCS OECKOHEYHO MaJjoif, a B KaKUX

citydasix 0€CKOHEYHO OOJIBIIOM.
4. Tlpusectn npumep nByX paszmuuabeix pynxmuit T (X) u g (X) takux, uto f(X)=0(3" +e*) u
g (X)=0(3"+e*) npu X — +o0.

Matepuanbl TeKylero KOHTPOJIsl yclieBaeMoCTH 110 Teme 2:
Tunosbie BONPOCHI K ONPOCY:
1. Kakoii reoMeTpuuecKuil B PU3NIECKHUI CMBICT y IPOU3BOTHOM?
2. Yemy paBHO MPOU3BOJHASA KOHCTAHTHI? Jl0Ka3aTeNbCTBO.
3. Kak naiitn mpou3BoAHYIO (PYHKITNHU, 3aIaHHON HESIBHO?
4. Yrto Takoe yacTHas NPOU3BOAHAS?
Tunosoe 3aganue Nel:



1. Jlate ompeneneHue MpOU3BOIHON (PYHKITUU B TOUKE.

2. OOBSACHUTD TEOMETPHUYECKUN CMBICI TPOWU3BOIHOW, 3amucarh OOIMIMKA BUJ YpaBHEHUS
KacareabHO# K rpaduky ¢pyHkimu y = f(X) B Touke ¢ abcrucco Xo .

3. OOBsACHUTH, KaK HAWTH TPOU3BOAHYIO CIOXKHOH (DYHKUIUH, BBIYUCIUTH POU3BOIHYIO

dyukuuu Yy = In*arcsinyx?—1.

4., Haiitu npon3BoaHBIC (DYHKIIHIA:
a y= In? In2&

b. y= In,/))((—J_rl1 +In(x —1)°

-X

C. yz‘\l/; (eT+1)

d. y=In?@e" +1+ Ve +4e* +1)

x% + 4 4l 3
e. y= +arcsinVx

eX

£ _x2+2x
' B e—2x

X
g y=In@x*-1)+-2

COS2 X

Tunosoe 3axanne Ne2:
1. CocraButh ypaBHEHHE KacaTenbHOW K Tpaduky OQYHKIMM y=+2x-5, HOpOBeIEHHON
NEePIEeHIUKYISIPHO NpsAMoii, npoxoadieit uepe3 Touk A (1;1) u B(3;-1). Coenarb ueptéx.

2. CocTaBUTh ypaBHEHHE KacaTelIbHOH K TpaduKy (QyHKIUU y=x*-7x+6, IIPOBEIEHHON
mapajnenbHO MPAMOM, TIpoxoismiell uepes Hadano koopawHar mom  yrmom  45° ¢
MOJIOKUTENIbHBIM HarpaBiieHueM ocu OX. Chenarp 4epTéx.

Tunosoe 3aganne Ne3:
1. [arp ompeneneHusi: BEPTUKAJIBHOM, FOPU30OHTAIBLHOW M HaKJIOHHOHN acuMmnTot. IlpuBectu
COOTBETCTBYIOIIME NpHUMEpHl. MccienoBars Ha HajdMyue HAKJIOHHOW aCHUMIITOTHI (DYHKIIUIO

y=3x’+x%.

2. Wznoxwutk 00mIIy0 cxeMy HcclenoBaHus GPYHKIMA U TOCTpoeHus uX rpadukoB. [I[puMeHnTH

9Ty cxeMy K QpyHKIMH Y = Ux®-3x2.

3. HccnenoBarh (hyHKIIMU M TOCTPOUTH UX TPaPUKH:

(x-2)?
(x-1)3°
b. y=x%X;
C.  y=9x2(x-4)2 ;
In x
d y=—f&F;
Jx
o _x3+3x2—2_
. 3 X
1+X
f. y=F—7—.
3x2+1

TUnmoBO# BAPHAHT KOHTPOJIbHOM PadOThI:
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W306pasutsb sckus rpaduxa Gpynxuun Y =el43 +1.
Haiitu o6nacts onpenenenus pynximuu: Y =g (25— x?) +/2-3x.

Haiiti 061actb 3HaueHni GyHKmun: Y =v— X" —2X+3.

Hccnenosars GyHKIHIO Y = X° —COS X Ha 4ETHOCTb.

Jlns QyHKIEE Yy =arccosX Haiitu obparHyio ¢ynkimmio X = f '(y) u ykasare eé o6nacth
onpenenennst (D(f ™) ) u o6macts snagennii (E(f ) ).

(x-2)’

(x=1)*

HccnenoBars GyHKIUIO U TOCTPOUTH €€ rpaduk: Y =

MarepuaJjibl TeKyLIero KOHTPOJIsI YCIIeBaeMOCTH 110 Teme 3:

Tunosbie BONPOCHI K ONIPOCY:

1.

2.
3.
4

Kak cBsi3anbl Mex 1y co0oii onepanus audepeHunpoBaHus 1 HUHTETPUPOBAHHS?

Kak cBs3anbl Mex 1y co0oil quddepeHunan u npousBoHas?

Uro takoe nonueii auddepennnan? Kak ero Haintu?

[TogpinTerpanbHast (yHKIMS TMpeAcTaBiseT co00il NpoM3BEACHHWE MHOIOWIEeHa Ha
HaTypalbHbIH Jorapudm. Kakum METo10M MOXKHO PEHIUTh TAKOWH MHTErpa?

Tunosoe 3aganue Nel:

1.
2.

Jarb onpenenenue nuddepeHuanom GyHKIHH.
[Tokazarh, kak ¢ mnomomblo auddepeHana MoOIydyuTh NTPUOMIKEHHYIO (BopMyny s
OILICHKH MOTPeHIHoCTU Ay , KOTOpasi BO3HUKAET IPU BBIYUCICHUH 3HaUYeHUS GyHKIMH Y = f(X)
B Touke Xt AX.

«2

BeruucnanTs ¢ ykazaHueM MorpenrHoCcTy 3HadyeHne QyHKIUU Y = npu X =2 £0,001

2
X< -3
Haiitu nuddepenuman GyHkuumii:

a. y=sind2x;

b. y=In(sinVx);

X+1

MX+1

Breraucnutb MMPEACiibl C TOMOUIBIO ITPpaBUJIa Jlonurans:

c. y=

In+x)
Xx—0 ()

In x
b. lim —;
1/x
x—0
C. lim xe= X,

X—>+00

Tunosoe 3aganue No2:

1.

2.

Jlate ompeneneHue mnepBooOpa3HON Al (YHKIMM W HEONMPENeNEHHOTO HWHTEerpansa oT
¢ynkiuu. [IpuBecT COOTBETCTBYIOIINE IPUMEPHI.
CdopmynupoBarb CBOMCTBO JIMHEHHOCTH IS HEOMPEACTIEHHOrOo HHTerpana. [lomb3yschk
CBOIICTBOM JIMHENHOCTHU )41 Ta6.HI/I‘-IHBIMI/I HUHTCrpajlaMu BbBIYUCIINTH HUHTCIrpal
-3x* +3x7 -1
I > dx.
x -1
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8.

\/?—ZX

3
. " 3+
Bprunciute HeONpenenEHHbI UHTETPAIL: jf dx. Pe3ynprar umHTErpHpOBaHUS
X

pOBEPUTH TUPPEPEHIIPOBAHUEM.
OObBSICHUTh HAa KOHKPETHOM NIpUMEpPE NPABWJIO 3aMEHbl MEPEeMEHHOW TI0J 3HAKOM
HEONpeAenEHHOTo  uHTerpana. Mcmome3ys 3TO  TpaBWJIO,  BBIYMCIUTH  MHTETpaj

J‘ X
VXZ+2x+3
Bbraucnute HeompenenéHHbId HHTErpall (MOXKHO HCIIONB30BAaTh METOJ BHECEHHUs IO 3HAK

tgx

nuddepennmana): j dX Pesynbrar npoBeputh 1udpepeHIUpOBaHHEM.

CdopmynupoBaTh IpaBUIO HHTETPUPOBAHUS 110 YacTsAM. VICronbp3ys 3TO MPaBUIIO U MPABUIIO
3aMEHBbI IEPEMEHHOM, BBIYHACIUTH NHTErPAJI '[ eV*xdx .
Brrancnuts HGOHpeIIeJIéHHI)IfI HHTErpali METOAOM HHTCIPpHUPOBAHUA 110 qacTAM:
j(x +1)e”* dx.
3°+1 gy
2
(x=1(x°-1)

BrruucianTs nHTErpai METOI0M HEONpeAeNEHHBIX KO (UIIMEHTOB: I

Tunosoe 3aganue Ne3

1.

Jlate ompezneneHue OMpeNeNEHHOTO HHTerpajga oOT (YHKUWH, 3aJaHHONM Ha OTpe3Ke.
CdopmynupoBaTh CBOWCTBA TMHEHHOCTH, aIZTATHBHOCTH U UHTCTPUPOBAHMS HEPABESHCTB JIJIS
onpenenéHHoro uHTerpaia. [lonp3ysacek onpeneneHreM BbIYUCIUTD ONPEAEIEHHBIA HHTErpall

[2 2 v
I r<—x-dx , TI€ I HEKOTOPOE IIOJIOKUTECIIBHOEC NCUCTBUTEIILHOC YHUCIIO.
0

W3m0KUTh OCHOBHBIE CIOCOOBI BBIYMCIEHUS OMNpENeNEHHOTO UHTerpana: GopMyiy
Hprotona-JleitbHuma u MeTo 3aMeHbI TIEPEMEHHON 0T 3HaKOM ONPENEITIEHHOTO UHTErpaa.

I/ICHOJ'IBSYH 39TH METOJAbI BBIYUCIIUTDH OHpeIleJ'IeHHBII/I HHTErpal “‘1/ dX
-X

Brruucnute onpenenéHHblii HHTErpaL: J‘X——S dx.
1 —2X+2

PaccMoTpeTh reoMeTpHuecKrne TPWIOKEHHS OIPEAeNEHHOTO WHTETpaia: BBIUMCICHUE
TIoMIaiel MIOCKUX (PUryp W BEIYHMCICHHE O0BEMOB TN BpallleHUs. BRUucInTh 00bEM Tena,

TIOJTYYEHHOTO OT BPAlICHUs! GUTYPHI, OTPAaHHYCHHON IMHMSIMHA: Y =X — 2, Y =2 —X, Y = Jx

TunoBoilt BApMaHT KOHTPOJIBbHOI PadoThI:

1.

8 —7x?

. . 1
Beruncnute HeOnmpeneneéHHbI HWHTErpal: J‘# dX. Pesynsrar HMHTErpHpOBaHMSA
X

npoBepUThH U epeHIpoBaHIEM.
Boraucnute Heonpenen€HHbIA MHTErpasl (MOXKHO HMCIIONB30BAaTh METOJ BHECEHHUsS MO 3HAK

j\/arcsm X dx .

muddepeHnmana): Pesynbrar UHTETPUPOBAHUS MIPOBEPUTH

nuddepeHIpoBaHUEM.
Bplunciaute  HEONPEACNIEHHBIA  MHTErpajl  METOAOM  HMHTETPUPOBAHUA IO  YaCTAM:

J(x— 2)e” dx

3
X +1
ﬁdx-
X —

BbrancnanTs MHTETpai METOI0M HEONPEAeIEHHbBIX K03 ()UIIMEHTOB: j
X

12



X;“'dxl

1
5. Bpluncinuth onpenenéHHbli HHTETpaL: J. 5
X*—2X+3

0
Marepunanbl TeKylIero KOHTPOJIsl yCIieBaeMOCTH 10 TeMe 4:
Tunosoe 3aganue Nel:
1. Onpenenuth noHATHE QPYHKIUH N-TIepeMEHHBIX. OOBIACHUTD, YTO IIOHUMACTCS 1O 00IaCThIO
OIpeJIeJIEHUs] U JIMHUSMU YPOBHS (DYHKIIMM HECKOJIBKUX NepeMeHHbIX. HaliTu u n3o6pasuthb

obnacts omnpenenenus ¢ynxkmus Z=In(y+ X—lz) . Jna pyskmmu  z =2x% —3y?  Haittn

ypaBHEHHE U M300pa3uTh IMHUIO YPOBHS, IpoxoasuIyio yepes Touky A(-1,1).
2. BBecTH NOHATHS MHpeeia M HENPEPHIBHOCTU s (YHKIMH HECKOIBKMX IIEPEMEHHBIX.
OnpesieIuTh YacTHBIE NPOU3BOIHBIE, CPOpPMYIUpoBaTh Teopemy IlIBapua o paBeHCTBE

CMEIIAHHBIX Npou3BoAHbIX. s ¢Qynkuum Z=In (y+%) MIPOBEPUTH CHPABEAINBOCTh
X

"

yx
3. OmpenenuTh MPOU3BOAHYIO I10 HAMPABICHUIO M TPAIUEHT, CHOPMYIHPOBATH CBOWMCTBA

"o o_
paBCHCTBA ny =7

rpazuenta. Jins pyskuun z = y+/X — y? — X+ 6y Haiiti nponssoauyio B Touke M, (1,1) 1o
Hanpasnenuio Bextopa @ = (3,4).

Tunosoe 3aganue No2:
2

1. Jns ysxoum z = X
y

a. HaWTH ypaBHEHHUE JMHUU YPOBHS, Mpoxosiiei yepe3 Touky (1; 2) ;
b. waiiti rpaauent B Touke (1;2);

C. ¢) B ONHOW cHUCTEME KOOpAMHAT IOCTPOUTH JIMHUIO YPOBHS M TpaJUeHT,
HaWJIeHHBIE B TII. a) U b).

2. Omnpenenuth mONHBIA auddepeHiman (yHKIUN JABYX MepeMeHHbIX. Jlng  ¢yHKIuu
z=In(2y? — x* + Xy) HaiiTy monHbIi uddepeHtma

TunoBoe 3aganue Ne3:

1. OObscHUTH, KaK COCTaBUTh ypaBHEHHUE KacaTeIbHOM IUIOCKOCTH K MOBEPXHOCTH, 3a/laHHOU
ypaBHEHMEM, paspeliéHHbIM oTHocuTenbHO Z: Z= f(X,Y) u ypaBHenmem obmero Buma:
F(X,Y,z)=0. Boinucars ypaBHeHHE HOpManu K TIOBEPXHOCTH B 3aiaHHOH Touke. Jlyis
dynkmum  z = In(x? —3y®) HaiiTm ypaBHEHMS KacaTeIbHOH IIOCKOCTM M HOPMAIH K
TIOBEPXHOCTH, 3aJaHHO# 3ol (pyHKumeit, B Touke A(-1,0).

2. Haiitm ypaBHeHHs KacaTelbHOW IUIOCKOCTH W HOPMaJIW K TIOBEPXHOCTH, 3alaHHOMN
ypaBHenueM —2y? + 2% +xz+x? —4y =13, B Touke B(3,1,2).

3. OmpenenuTh  TMOHATHE  OKCTpeMyMmMa il (QYHKIUH  HECKOJIBKHX  IMEePEMEHHBIX.

CdopmynupoBarb HeoOXonuMo ycioBue JKcTpemyMa (Tteopema depma), mnoHATHE
cTaroHapHoi Touku. ChopMynHpoBaTh JOCTATOYHOE YCIOBUE dKCTpeMyMa (DYHKIUMH JIBYX

nepeMeHHbIX. Hailtu skcTpemymbl QyHKIUU Z = y\/; —y>—Xx+6y.

4. BBectu mOHATHE YCIOBHOrO »3kcTpemyma. CdopmynupoBate HEOOXOIUMOE YCIOBUE
YCIIOBHOTO JKCTpeMmyMma (MeTton MHoxutened Jlarpanxka). HailTu ycnmoBHBIH 3KCTpeMyMm
(GYHKIMU Z = Xy TpU YCIIOBHH, YTO X2+ Y2 =2.

5. OObSICHUTH, KaK HaXOAUTh HAWOOJbIIEE M HAWUMEHBIIEE 3HAYCHUE QYHKIUU OABYX
TNEpEMEHHBIX B 3aMKHYTOM orpaHuueHHol obnactu. s dynkmun Z =2X+ Y —2Xy Haiitu
HauOoJbIlee ¥ HauMeHbIee 3HaueHUss B oOmactu D, orpaHndyeHHoil JUHUAMU:

y=X, y=2, x=0.
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TuUnmoBo# BAPHAHT KOHTPOJIbHOI PadoThI:
1. U3o6pasuth Ha miockocth OXy (IITpUXOBKOW) o007acTh OmpenencHus (QYHKIHH:
z=arcsin(2x-y).
XP+1
2. Jlna yakoum Z = y2

a. HaWTH ypaBHEHHE JIMHUH YPOBHS, Mpoxosien yepe3 Touky (—1;1);
HalTH rpaaueHT B Touke (—11);
C. B OIHOW CHUCTEME KOOPIMHAT IMOCTPOUTH JIMHUIO YPOBHS M TPAJUCHT, HAlJICHHBIC B
1. a) u b).
Haiiti monusii muddepenmuan GyHkumn: z = cos(3X + y) — x°.

14

2 4 C o
4. Inst pynxuun z = In(5x” —3y™) IpOBEpUTH CHIPABEIMBO JIM PABEHCTBO: Z) = Z7, .

5. MHccnenoBath Ha SKCTpEeMyMBbl QYHKIHIO: Z = y\/; —y?—x+6y.

MarepuaJbl TEKYLIEr0o KOHTPOJISl YCIIEBAEMOCTH 110 TeMe S:
Tunosoe 3aganue Nel:
1. Onpenenuts anreOpanyecKyro U TPUTOHOMETPUUYECKYIO (POPMBI KOMIUIEKCHOTO YHCIIA.
- @iy
1-iv3)*  (-1-i3)®"

3. M300pa3uTh Ha KOMIUJIEKCHOW IUIOCKOCTH BCE TOYKH Z, YIOBJIETBOPSIOIIME COOTHOLIEHHUIO:
z
z+2i-1
Tunosoe 3aganne Ne2:

1. Beoinucars popmyny Myaspa u popmyiy u3BiaeueHUs! KOPHs N-0i CTENEHU U3 KOMIUIEKCHOTO
qucia, 1aTh FeOMeTpHUUecKas HHTepIpeTanus STUX GOpMyII.

2. Haiitu HeﬁCTBHTCHbHOG YHUCJIO paBHOC CYMMCE!:

>1.

. . 3 ;
2. Haiitu ¥ u300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH BCE 3HAYE€HMs KOPHA 3\ —2+ 24/3-i
(KOpHU TIPEJICTaBUTh B ajireOpandeckoit hopme).

3. OmpenenuTh MOKa3aTeNbHYyI0 (GOPMY KOMIUIEKCHOTO YMCIIA, BBIMHCATh (GopMylTy Ditiepa ams
3i-1

. . 16
157 B IOKa3arenpHol opme u Hailtu 77 .
+41

MHUMOM SKCIOHEHTHI. 3alucaTh YuCciI0 Z =

Martepuajbl TeKyl1ero KOHTpoJsl yCrneBaeMoOCTH 110 TeMme 6:
Tunosoe 3aganne Nel
1. OObsiCHUTH, YTO MMOHUMaETCs ToJ MU depeHIInaNbHBIM YpaBHEHHEM |-T0 U N-TO MOPSIKOB,
HpI/IBeCTI/I COOTBeTCTBYIOHII/IC HpHMepLI.
2. CodopmynupoBare 3amauy Komm mis muddepeHIuanibHOro ypaBHeHUs |-To mopsiika u
TEOPEMY CYILIECTBOBAHUS 1 €AUHCTBEHHOCTH.
3. Uznoxutre w™eron pemieHus auddepeHIHaNbHbIX ypaBHEHUH C  pa3felstomuMUCs

/ y
MIEPEMEHHBIMA, MIPUMEHUT 3TOT METOJT K PEIICHUIO YPABHEHUS: Y’ = o
1-x

4. PemuTh 33724y O MOCTPOCHUN MaTeMaTHIECKON MO 1eMOTpaduiIecKoro mpoiiecca.
Tunosoe 3aganue Ne2

1. Haiitu obmee pemenne muddepennuansaoro ypasenns: e Y dy = x dx .

y
2. Haiitu o0iee pemenve auddepeHnrans-HOro ypaBHenus: Xy =y —Xex,

3. Haiitu o6mee pernenue nupQepeHInanbHOro ypapaeHus: Xy —2y = 2x" .
14



4. Haiitu obmee pemenre nuddepeHnaib-HOT0 ypaBHEHUS:
—4x%7?Y dx+(2x*e™?Y —9y?) dy =0.

5. Haiitu obiee penierne auddepeHiuansHoro ypasaenus: Y +Yy' +y =eX,

TUNMOBOH BAPHAHT KOHTPOJIbHOI PadoThI:

1. M3n0uTh METOJ pelieHHs] OXHOPOAHBIX MU (EPEHIIMANBHBIX YPaBHEHHUI 1-r0 TmopsiaKa u
ypaBHEHWH B TONHBIX auddepeHimanax. B KauecTBe NPUMEPOB PEIIUTh YPABHEHUSL:

y’:¥+cosz§ m (3% +2y)dx + (2x —3)dy = 0.
2. W310KUTh METOJ pelIeHUs JUHEHHBIX Tu(PepeHInaIbHbIX ypaBHEHHH 1-ro mopsiaka u
. d
ypaBHeHui BepHyin. B xauecTBe nmpuMepa pelIuTh ypaBHEHUE: % +¥ = —xy’.

3. U310XHUTh METON pelleHUs JUHEUHbIX MudQepeHInanbHbIX ypaBHEHUN 2-TO MOpSIKa C
MOCTOSHHBIMU ~ KodpuimenTamu. B KadecTBe  TpuMepa  pElINTh  YpaBHCHUE:
y'+2y'+y=C0SX.

4.3. OueHovHble CpeaCTBA 1JIs1 MIPOMEKYTOYHOM aTTecTAlMU

4.3.1. [lepeyeHb KOMIETEHIUI ¢ YKa3aHMEM ITANOB UX ()OPMHUPOBAHUS B Mpolecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon HaumenoBanue Kopn srana HaumenoBanue stamna
KOMITETEHIHH KOMIIETEHIIH OCBOCHHUS OCBOCHHS KOMIIETECHINH
KOMIIETEHINH

OIIK-7 CriocobHOCTD IIPUMEHSTD OIIK-7.1 CrniocobHOCTh IPUMEHATH
3HAHUS MaTEeMaTUKH, (QU3UKU 3HAaHUSI MAaTEeMaTUKH, (DU3HKH
U €CTECTBO3HAHUS, XUMHUH H U €CTECTBO3HAHUS, XUMHH U
MaTepHaJIOBEICHUS,  TEOPHH MaTEepUATIOBEICHHS, TEOPHH
yIIpaBJICHUS " yIIpaBIICHUS "
UH(POPMaLMOHHbIE UH(POPMAaLIMOHHbIE
TEXHOJIOTUH B TEXHOJIOTHH B
WHHOBALIMOHHOMN npogeccuoHaIbHON
JIeSITeITbHOCTH JeSITeTbHOCTH

4.3.2 Iloka3aTeJu M KPUTEPHMH OLCHHUBAHUS KOMIICTCHIMH HAa Pa3jIMYHBIX JTAanax HX
¢popmupoBaHusn

JTan ocBoeHus IloxazaTrenb oneHUBaHUS Kpurepnii onennBanus
KOMIIeTeHIINH
OIlK-7.1 ONEepUpYyeT JVCKPETHBIMY | HA YPOBHE 3HAHUIA:
CJ'Iy‘I&fIHBIMH BEJIMUMHAMM | OCHOBHBIX TIOHATHH U HHCTPYMCHTOB
(Bmageet anmnapaTroM | MaTpU4YHOM anreOpsl;
KJIaCCHUYECKOM TCOpHUU | OCHOBHBIX CBOICTB OHpCI[CHPITCHCfI u
BEPOSITHOCTH); MOAXO/I0B K MPUMEHEHUIO 3THX CBOWCTB
OITMCBhIBACT u HUCCIICAYCT | MJId pCHICHUA KOHKPCTHBIX 3a1a4,
HCIIPCPBIBHEIC CTOXACTHYECKHE | OCHOBHEBIX IIOHATHH H HHCTPYMCHTOB
IMPOLCCChI; aHATUTHYECKOM TreoMCTpUHU Ha
HCIIOJIB3YECT OCHOBHBIC IMOHATHA U | IINIOCKOCTHU U B MPOCTPAHCTBE: BEKTOPHI,
MHCTPYMEHTBI KOPPEISLMOHHOIO | YDaBHEHUSA MNPSIMOM UM IUIOCKOCTH,
U PErPECCUOHHOI0 aHaIu3a 3JIEMEHTBI KPUBBIX BTOPOTO MOPSAJIKA;
OCHOBHBIX TIOHSITUA W pPe3ylbTaToB 00
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N-MEpPHBIX BEKTOPHBIX M EBKJIHMJIOBBIX
IPOCTPaHCTBAX

HA YPOBHE YMEHMIA:

IpUMEHSET METO/IbI MaTpU4HOIO
HCUUCICHUS M BBIYUCISET YHCIIOBBIE

XapaKTCPUCTUKU: pemact 3aJa4u,
HCIIOJIB3YyA MCETO HAaUMMCHBIIIUX
KBaJpaToB,

BBIYUCIISIET ~ ONPEACIUTENIN  METOIOM
pa3IoKeHMs 110 CTPOKaM M cTojduam, ¢
IIPUMEHEHHUEM CBOWCTB OIPEACIIUTENIEH;
IIPOU3BOANT ACUCTBUS C MaTpULIaMU;
peuaeT CUCTEMBbI JIMHENHBIX YPaBHEHUI
meronom  laycca, Kpamepa  wm
MaTPHUYHBIM METOJOM;

IIPOM3BOANT JIMHEHHBIE JEHCTBUS C
BEKTOpaMH,  HaxOIWUT  Pa3JIOKECHHE
BEKTOpa 1o 6a3ucy;

BBIYNCIIIET CKAIPHOE, BEKTOPHOE W
CMEIIaHHOE IPOU3BEACHHUE BEKTOPOB,
3a/IaHHBIX KOOpAVHATAMH B
IPSIMOYTOJIBHOM  JIEKAPTOBOM  cucTeme
KOOpAMHAT;

IIPUMEHSET BEKTOPHOE MCYUCIICHUE IIPU
pEeLIeHNN TEOMETPUYECKUX 3a/1a4;
COCTaBISICT ypaBHEHUS JIMHUKW Ha
IIJIOCKOCTH 1o 3aJaHHOMY
FEOMETPUYECKOMY OIUCAHHUIO;

pemaeT OCHOBHBIE TI'€OMETPUYECKHUE
3a/1a4M, CBSI3aHHBIE C IIPSAMOM JIMHUEHN Ha
IIJIOCKOCTH,

UCClIeqyeT CHUCTEMBI JIMHEHUHBIX
YpaBHEHUH;

IPUMEHSAET  BEKTOPHOE  HCUYUCIICHUE,
KOOPJAMHATHBIA METOJX TIPU PEIICHUH
Pa3JIMYHBIX TEOMETPUUYECKUX 3a1a4

HAa YPOBHE HABBIKOB:

HCCIIENyeT KPUBBIE 2-TO MOpSAJIKA M0 MX
KAaHOHWYECKUM yPaBHEHUSIM;

MPUBOJIUT 00lIlee ypaBHEHUE KPUBBIX 2-
O MOPsI/IKA K UX KAHOHUYECKOMY BUJLY;
ONpEeIEsieT B3aUMHOE PACIIOJIOKEHUE
IPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE
Ipyr OTHOCHUTEIBHO Jpyra II0 HX
3aIaHHBIM YPaBHEHUSIM

4.3.3 TunoBbie KOHTPOJbHbIC 3aJXaHUS

HJIH HHBIC MaTepHaJIbl (TI/IHOBbIe

OLICHOYHBbIE MaTepHUAaJibl), HeO0OXOAUMBbIE /ISl OLEHKH 3HAHMA, YMEeHHii, HABBIKOB M (HMJIH)
ONbITa [eSITeJIbHOCTH, XaPAKTePU3YIOIIHX IJTanbl (OPMUPOBAHUSI KOMIETEHUMIl B

npoiecce 0OCBOEHHsI 00Pa30BaTeIbHOM MPOrPaMMBbI

Tumnosslie BapuaHTHl OUJIETOB
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buner Nel
MoseT JIu OTHOIIEHUE IBYX OCCKOHEYHO MajblX (DyHKIMU (B OMHOW M TOW K€ TOUKE) OBITh
OeckoHeuHO OonbIIoN (GyHKIMEH (B TOH ke Touke)? OTBET MOSCHUTD.
I[puBeaute npumep QyHKIMKM GECKOHEYHO Maloii 1o cpasHeHuio ¢ pynkmueit f(X)=2X+1
npu X — 2.

Haiinure o6nacts onpenenenust GyHKIMH: Y = arcsin (2x2 +X).

Wccnenyiite GyHKIUIO Y = \/ (1-x)* + 3\/(1+ X)®> Ha 4ETHOCT.

CocTaBbTe ypaBHEHHE KacaTelbHOW K TpaduKy (GYHKIUH y=+/2x-5, MOpOBEAEHHON
HEPIEHANKYIISIPHO TIPIMOiA, ipoxoasmiei yepe3 Touku A (1;1) u B (3;-1). Cuenaiite ueptéx.

Jlate ompezneneHue OMPENeIEHHOTO WHTErpaja oOT (YHKIWH, 3aJaHHONH Ha OTpE3Ke.
CdopmynupoBaTh CBOKWCTBA TMHEHHOCTH, aITUTUBHOCTH U UHTETPUPOBAHUS HEPABEHCTB IS
ornpenenéHHoro uHTerpaia. [lomp3ysach onpeneneHneM BIYUCIUTD ONMPEACIEHHBIN HHTETpal

[2 2 v
J. r‘—x°dx , A€ T HCKOTOPOC MOJOKHUTCIBbHOC ACUCTBUTCIILHOC YHCJIO.

0
5/.,3 2

o 1-VX™ —7X

Boerauciute HeomnpenenéHHbI UHTETpa: #dx. Pesynbrar uMHTETpHpOBaHUS
X

npoBepUTH MU HEPEHITNPOBAHNEM.
N310KUTh METON pelIeHUs] OTHOPOIHBIX NU(QEepeHINATBHBIX YpaBHEHUI 1-ro mopsaka u
ypaBHEHHWII B TONHBIX nuddepeHnnanax. B kadyecTBe NpUMEpPOB pEIINTH YPABHEHUS:

y' —y+cos z u (3x*+2y)dx+(2x—3)dy =0.

buner Ne2
MoxeT 1M OTHOIIEHHE JBYX OECKOHEYHO OonblIuX QYHKUMHA (mIpu X —> 4+00) OBITH
OeckoHeuHO Maioi pyHkmen (mpu X — 400 )? OTBET NOSCHUTD.

IpuBeauTe npuMep (YHKIHH GECKOHEYHO Majoi 1Mo cpaBHeHHIo ¢ yHkumeit f ()= In x?
IpH X —> +00.
Haiinute obnacts onpenenenus dpyukiuu: Y = l0g, log; log, x

Vccrenyitre gyukmmo Y = In (X+v1+X*) Ha uéTHOCTE.

CocTaBbTe ypaBHEHHWE KacaTelnbHOH K TpaduKky (GyHKIHH y=x’—7X+6, MpOBEISHHON

mapajulenbHO TPAMOH, NpoXoAsmell dYepe3 Hadago KoopamHar mox yrom 459 ¢
MOJIOKUTENIbHBIM HampaBieHueM ocu OX. Caenaiite yepTeéx.

W3m0KUTh OCHOBHBIE CIOCOOBI BBIYHMCICHUS OMNPENENEHHOTO UHTerpana: GopMyiy
HrroTona-JleiObuna u MeTo/ 1 3aMEeHbl IEPEMEHHOM TTO]T 3HaKOM OMPENEIIEHHOTO UHTETpaa.

I/ICHOJ'ILBySI 9THU MCTOJbI BIYHMCIINTDH OHpe,Z[CJ'ICHHLII/I HHTCIrpal J.W/ dX
-X

Brrancauts HeOHpCI[CJ'ICHHLII/I HUHTCIrpal (MO)KHO HCIIOJB30BAaTh MCTOA BHCCCHMA II0J 3HAK

muddepennuana): I varcsin x dx. Pesynbrar WHTETPUPOBAHUS MIPOBEPUTH

nuddepeHpoBaHUEM.

W3m0oXuTh METON pelleHus JTHHEWHBIX AudQdepeHInanbHbIX YpaBHEHHH 1-To mopsaka u
. d

ypaBHeHui bepuynnu. B kauecTBe npruMepa pemuTh ypaBHEHHUE: d—i +¥ = —xy’,
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IxaJya oneHUBAHUA

Onenka TpeGoBanus K 3HAHUAM

«OTIIAYHO Ol1ieHKa «OTJIMYHO» BBICTABJISACTCS, €CJIM CTYACHT JEMOHCTPUPYET:
3HaAHHE:
OCHOBHBIX IMOHSATHUNA U HHCTPYMEHTOB MaTPUYHOMN ajareOpsl;
OCHOBHBIX CBOﬁCTB OHpGHGHHTGHGﬁ U IIoAX040B K HpI/IMeHeHI/IIO 9TUX
CBOWCTB JJIsl pEIICHUSI KOHKPETHBIX 3a71a4;
OCHOBHBIX HOHSITI/II71 158 I/IHCTp}IMeHTOB aHaHHTHHGCKOﬁ I‘GOMeTpI/II/I Ha
IJIOCKOCTM U B TMPOCTPAHCTBE: BEKTOPHI, YpPaBHEHUS MPAMON U
IIJIOCKOCTH, DJICMCHTbBI KpI/IBBIX BTOpOFO Hop;uuca;
OCHOBHBIX TOHSATHH M Pe3yJIbTaTOB 00 N-MEPHBIX BEKTOPHBIX H
CBKJIINI0OBBIX HpOCTpaHCTBaX
YMeHHe:
HpI/IMeHSIGT METOIbI ManI/ILIHOFO HCUYHUCIICHUA 158 BBIYUCJISICT
YUCJIOBBIE XAapAaKTEPUCTUKHU: pElIaeT 3aJadd, HCIOJIb3Yys METOJ
HANUMCHBIIINX KBaIIpaTOB;
BBIYUCIIAECT ONPEACIUTEIN METOJIOM pAa3JI0KEHHUS MO CTPOKaM U
CTOJIOIAM, C MPUMEHEHUEM CBOMCTB ONPEICITUTEIICH;
MPOU3BOJIUT JICUCTBHUS C MATPULIAMHU;
pelmaer CUCTEMBI JIMHEMHBIX ypaBHeHU MeronoM [aycca, Kpamepa
WJIA MaTPUYHBIM METOIOM;
HpOI/I3BOI[I/IT .HI/IHGI\/JIHBIG I[CﬁCTBPI?I C BGKTOpaMI/I, HaxXoIuT
pa3JokKeHHe BeKTopa Mo 6asucy;
BBIYHUCIISIET CKAJIIPHOE, BEKTOPHOE W CMENIAaHHOE IPOU3BEICHHE
BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMU B MPSMOYTOJIBHOM J1€KapTOBOU
CHUCTEME KOOpJIMHAT;
MPUMEHSET BEKTOPHOE MCUUCIECHUE NMPH PEIIEHUH N€OMETPUUYECKHUX
3aja4,
COCTaBJSIET YpAaBHEHUs JIMHUW Ha IUIOCKOCTH IO 3aJaHHOMY
FCOMGTpH'—I@CKOMy OIMNCAHUIO,
peliaeT OCHOBHBIE T€OMETPUYECKHE 3a/1ayM, CBA3AHHBIE C MPSIMOU
JIMHWEHN Ha MIO0CKOCTH;
HCCIIEAYET CUCTEMBI JINHEUHBIX YPAaBHEHU;
MPUMEHSET BEKTOPHOE WCUYUCIEHUE, KOOPJIMWHATHBIA METOJA TpHU
peHIeHI/II/I paSHHqHBIX FeOMeTpI/I‘—IeCKI/IX 3a1a4
HABBIKH.
I/ICCJ'Ie)IyeT KpI/IBBIe 2-FO nop;{m(a 110 "X KAHOHNUYCCKUM ypaBHeHI/ISIM;
NPUBOAWT OOIlee ypaBHEHHWE KPUBBIX 2-TO TOpsSAKa K UX
KaHOHUYECKOMY BULY,
OmnpeNieNsieT B3aUMHOE pACIOIOKEHUE NPSIMBIX M IUJIOCKOCTEH B
MPOCTPAHCTBE JIPYT OTHOCHTEIBHO Jpyra 10 WX 3aJaHHBIM
YpaBHEHUSAM

«XOPOUIO» OlLieHKa «XOPOII0» BBICTABJISETCS, €CIIH CTYAEHT IEMOHCTPUPYET:

3HaAHHUe:

OCHOBHBIX MOHATUN U HHCTPYMEHTOB MaTpUYHON aJreOpsl,
OCHOBHBIX CBOMCTB OIPENEIUTENEH U MOAXOA0B K IPUMEHEHHIO 3TUX
CBOMCTB ISl peIIeHNs KOHKPETHBIX 33]1a4;

OCHOBHBIX ITOHATHM U MHCTPYMEHTOB aHAJIUTHYECKOW reOMETpUN Ha
IUIOCKOCTM M B IPOCTPAHCTBE: BEKTOPBI, YPABHEHMS MpPSIMOU H
IUIOCKOCTH, JIEMEHTBI KPUBBIX BTOPOTO MOPAIKA;

OCHOBHBIX MOHATUH M pPe3ylbTaTOB 00 N-MEpHBIX BEKTOPHBIX U
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CBKJIMJIOBBIX ITPOCTPAHCTBAX

YMeEHHe:

NPpUMCHACT MCTOABI MATPHUYHOIO0 HUCUYUCICHHUA W  BBIYUCIEICT
YUCJIOBBIE XApAaKTEPUCTUKHU: pEIIaeT 3aJadd, HCIOJIb3YysSd METO/
HaHMeHBHHD(KBaﬂpaTOB;

BBIYHUCIISIET OMNPEIEIUTENIM METOJIOM pPAa3JIoKE€HUs IO CTPOKaM H
CTOJIOIAM, C MPUMEHEHUEM CBOMCTB ONPEICIUTEIICH;

IIPOU3BOJIUT JEHCTBUSI C MaTPULIAMU;

pelmaeT CUCTEMBI JIMHEUHBIX ypaBHEHUN MeronoM [aycca, Kpamepa
WJIM MaTpUYHBIM METOAOM;

MMPOU3BOAUT JINHEUHEIE ﬂCﬁCTBHH C BCKTOpamu, HaxXoauT
pa3JokKeHHne BeKTopa o 6asucy;

BBIYHUCIISIET CKAJIIPHOE, BEKTOPHOE W CMENIAaHHOE MPOU3BEICHHE
BEKTOPOB, 3aJaHHBIX KOOPJMHATAMU B MPSMOYIOJIbHOM J1€KapTOBOU
CHUCTEME KOOpMHAT;

MIPUMEHSET BEKTOPHOE MCUMUCICHUE NPU PEIICHUH F€OMETPUUYECKHUX
3ajady;

COCTaBJILICT YpPaBHCHUA JIMHUA Ha TIJIOCKOCTH IIO 3aJaHHOMY
reOMETPUYECKOMY ONUCAHUIO;

perraeT OCHOBHBIE T'€OMETPUYECKHE 3a/1ay, CBS3aHHBIE C TPSIMOMU
JIMHUEN Ha MJIOCKOCTH;

HCCIIEAYET CUCTEMBI JINHEWHBIX YPAaBHEHUH;

MIPUMEHSAET BEKTOPHOE HCUUCICHUE, KOOPJIMHATHBIA METOJ IIpH
PECIICHUHN PA3JIMYHBIX TCOMCTPUUCCKHX 3ada4

«YIOBJIETBOPUTEIILHO

OreHka «yZ0BIE€TBOPUTEIHHOY» BBICTABISETCS, €CIH CTYIEHT
JEMOHCTPUPYET:

3HaAHHUe:

OCHOBHBIX MOHATUN U HHCTPYMEHTOB MaTpUYHON ayreOpsl,
OCHOBHBIX CBOMCTB OIpe/eInTeNel 1 MOAX0A0B K IPUMEHEHHIO 3TUX
CBOWCTB ISl pEIIEHNs KOHKPETHBIX 3a]1a4;

OCHOBHBIX MOHSTHH U UHCTPYMEHTOB aHAJIUTHYECKOM re€OMEeTpUn Ha
IUIOCKOCTM M B IPOCTPAHCTBE: BEKTOPBI, YpPaBHEHUS MPSAMOH H
IJIOCKOCTH, SJIEMEHTHI KPUBBIX BTOPOTO MOPSIJIKA;

OCHOBHBIX MOHATUH M pPE3YyIbTaTOB 00 N-MEPHBIX BEKTOPHBIX M
€BKJIMJ0BBIX IPOCTPAHCTBAX

HABBIKHU:

UCCIIEyeT KPUBBIE 2-TO MOPSIKA M0 UX KAHOHUYECKUM YPaBHEHMSIM,
NPUBOAMT 0OIllee ypaBHEHHWE KPUBBIX 2-TO TOpsSAKa K HUX
KaHOHMYECKOMY BUY;

ornpezenseT B3aUMHOE PacioioKeHNE IPSMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE APYT OTHOCUTENIBHO JIpyra 110 UX 3aJaHHBIM
YpaBHEHHUSAM

«HEYOOBJICTBOPUTECIBHO

OrneHka «HEeYyJOBIETBOPUTEIHHOY» BBICTABISETCS CTYEHTY, KOTOPBIH
HE 3HACT 3HAUUTENbHOM YacTU IMPOrpaMMHOrO MaTepuaia,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIbIINMHU
3aTPyIHEHUS MM BBINIOJHSET MpakTudeckue padorel. Kak mpaswuio,
OLIEHKA «HEY/IOBJIETBOPUTEIBLHO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE
MOTYT TPOJOJKUTH OOydeHHe Oe3 JOIMOJHUTENbHBIX 3aHATHH I10
COOTBETCTBYIOLIEH TUCLMIIIIMHE.
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4.4. Metoauyeckue MaTepuaJbl, onpeaessiionue npoueaypbl OleHNBAHUA 3HAHM,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(popMupoBanus KoMneTeHIH I

CTyZneHT [OJDKEH BBIIOJHHUTH BCE 3aJaHUs M MEPOIpPHUATHS, NPELyCMOTPEHHBIE
IpOTpaMMOM JTUCHMIUIMHBEL (IO opMaM TEeKyllero KOHTpois). B cimyuae Hammuus ydeOHOM
3aJIOJUKEHHOCTH  CTYJEHT OTpabaThlBaeT IMPOMYIIEHHbIE 3aHATHS B COOTBETCTBUHM C
TpeOoBaHusAMU. OLIEHKA CTYI€HTa HOCUT KOMIUIEKCHBIN XapaKkTep U ONpeAeseTcs:

- OTBETOM Ha 3K3aMEH€e;
- y4eOHBIMU JOCTUKEHUSIMU B CEMECTPOBBII IIEPUO/I.

DK3aMeH MPOBOAMTCA B MUCHMEHHOW (hopMe OTBETOM Ha Bompochl Omierta. Kakmbiid
Ouser cocTouT U3 § 3ajaHuii: MepBas YacThb 3aJaHUN KaXXA0ro OMJieTa MpearoiaraeT 3apaHee
MOJATOTOBJIEHHBI WIH CPOPMYIMPOBAHHBIM HAa OCHOBE M3YYEHHBIX Ha 3aHATUSAX MaTepUalioB
IIMCbMEHHBI OTBET Ha BOIIPOC, BTOPas 4YacTh 3aJaHMHA - pELICHHE CTYIEHTOM 3ajad, C
WCIIOJIb30BAHUEM M3YUEHHBIX HA 3aHATUSAX METOJIOB U HHCTPYMEHTOB.

Ha Bemmonnenune 3aganuil cryzeHty otBogurcs 90 wmumyr. Ilocne mposepku
IpernojaBaTesieM OTBETOB(PELIEHUI) Ha KaXJI0€ 3aJaHue CTYJEHTY MOTYT ObIThb 3aJaHbl
JIOTIOJIHUTEIIbHBl YTOUHSIOIIME BOIPOCHL. B cilydae ecinu CTyIeHT NpU OTBETE JOIIYCTHII
HECYIIECTBEHHbIE HETOYHOCTU, EMY MOT'YT ObITh 3aJaHbl JOIOJIHUTEIbHBIE BOIPOCH] 10 TEMaM
Kypca.

Pesynprar mo cpade sk3aMeHa OOBSBISETCS CTYIEHTaM II0CJIE€ OTBETa, BHOCUTCS B
aTTECTallHOHHYIO BEIOMOCTb M B 3a4€THYIO KHIDKKY. OLEHKa «HEYIOBJIETBOPUTEIBLHO
IIPOCTABIISIETCS TOJIBKO B BEJIOMOCTH.

Omnpoc
B xone Tekymieit arrectanuu mpoBepsieTcs 3HaHHE 00yYaroIMMUCS OCHOBHBIX MOHSTHUN
Mo TeMe, HEOOXOIMMBIX JUIsl JaJbHEHIIero OCBOSHHUS NUCHHUIUIUMHBL. BpiOpannas ¢opma
KOHTpPOJISI CHOCOOCTBYeT (OPMHUPOBAHUIO HAaBBbIKA KPATKOTO M CHCTEMAaTHYHOTO YCTHOTO
W3JI0KEHUSI M3YYeHHOro martepuana. [Ipu oreHke OTBETOB B TEPBYIO OuYepedb YUUTHIBAETCS
YPOBEHBb TEOPETHUECKOM MOJATOTOBKH CTY/ACHTA (BJIaIEHUE KaTETOPUAIBHBIM alllapaToM).
IIIxana oreHMBaHUS

Onenka TpeboBaHus K pe3yabTaTaMm

«3a4YTCHO» OLIeHKa «GauYTCHO» BBICTABJISICTCS, €CJIIN CTYACHTOM!

¢ TIPOACMOHCTPHUPOBAHO OTIIMYHOC 3HAHHUC HU3YUCHHOI'O Marcpuajia
" BJIQJICHUC KaTCTOpHUAJIbHBIM allllapaToM;

® JaH HpaBI/IJ'II)HBII\/’I OTBET Ha BOIPOC C HCIOJIb30BaAHUEM
HpO(bCCCHOHaHLHOﬁ JICKCUKH U TCPMHUHOJIOTUH.

«HE 3a4TEHOY OueHka «HE 3a4T€HO» BBICTABISETCA CTYJIEHTY, €CJIH CTYIEHTOM
coJiepKaHue TEMbI PaCKpHITO (PparMEHTApHO U UMEIOTCS CYIIECTBEHHBIC
MpOOEIBI B 3HAHUSX KATETOPUAIBHOTO amnmapara

Pemenue 3agau
BreiOpannass ¢opma  KOHTpPOJIE CHOCOOCTBYET Pa3BUTHUIO yMEHUH  MPaBUIBHO
WHTEPIPETUPOBATh CHUTYAIlMI0 W BBIOMPATh TMOAXOASAIIME WHCTPYMEHTBHI JUISI  pEIICHUs
po¢eCCUOHATBHBIX MPOOIIEM.
[Ixana oneHuBaHusg

Onenka TpeboBanus K pe3yabTaTaMm

«BadTCHO» OHGHKa «GavYTCHO» BBICTABIISICTCSA, €CJIIM CTYACHTOM!
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e [IPaBUJIBHO MHTEPIPETUPOBAHA CUTyalUsl W JaHbl Pa3BEpHYTHIC
OTBETHI 110 BOIIPOCAM K 3a1a4e;

e 000cHOBaHAa COOCTBEHHas TOYKa 3pEHHMs] C HCIOJIb30BAaHUEM
WUTIOCTPUPYIOIIMX TMPUMEPOB W3 3aJaddl WM COOCTBEHHOTO
OIbITa

«HE 3a4TEHO» Ol1leHKa «HE 3aYTE€HOY BBICTABIIACTCS CTYAEHTY, €CIIH CTYJICHTOM

e HENPaBHJILHO HMHTEPIPETUPOBAHBI W/UIIM HE JTaHbI Pa3BEPHYTHIC
OTBETHI 110 BOIIPOCAM K 3a/1auc;

e He 00OCHOBaHA COOCTBEHHAs] TOUKA 3PEHUS C HCIIOJIb30BAHHUEM
WUTIOCTPUPYIOIIKUX TMPUMEPOB U3 3aJauyd HMJIH COOCTBEHHOIO
OIIbITa

5. MeToauyeckue yKazaHus sl 00y4alOUUXCs 10 OCBOEHHUIO JUCIUIJIMHBI

[Ipouecc oOyuenus no aucuuiiimHe «MaTeMaTudecKuil aHaJIu3) BKIIIOYAET CIIEAYIOIIHe
OCHOBHBIE BUJIbI 3aHATHI:

1. nexuwum;

2. TpPaKTUYECKHE 3aHATUS;

3. camocrosTenpHas padora.

Ha nexuusix CTYIEHTbl 3HAKOMATCS C HaumOosee HM3BECTHBIMM pabOoTaMu YYEHbIX U
CYIIECTBYIOIUMH MPAKTUYECKUMH Pa3pabOoTKaMu B JAHHON 00JAaCTH, 3aKpEIuisis MOTydeHHBIE
3HAHUS Ha NpakTHUecKuX 3aHATUAX. C 1enblo obecreueHusl YCHemHOro oO0ydeHUs CTYIEHTY
HEOOXOJMMO TOTOBUTHCS K KaXIOW JIEKIMHM, T.K. OHa sBIsAETCA BakHeWmell (opmoit
OpraHu3ali y4eOHOro Ipolecca, MOCKOIbKY 3HAKOMHUT C HOBBIM YYE€OHBIM MaTepuasoM,
pa3zbscHSET Yy4yeOHbIE OJIEMEHTHl, TpPYAHbIE Uil TOHUMAaHUS, CUCTEMAaTH3UPYeT Y4eOHbII
Marepuai, OpUeHTHPYeT B yueOHOM Ipoliecce.

[ToAroToBKy K JEKIIMH PEKOMEHAYETCS MTPOBOAUTH IO CIEAYIOIIEMY IUIaHy:

BHUMATEJILHO NIPOYUTANTE MaTepua NpeAbIAYIIEH JIEKINN;

y3HalTe TeMy MpeACTOsIIIEN JEKIUH (IT0 TEMaTUYeCKOMY IJIaHy, 0 HH()OPMALIUU JIEKTOPa);

03HAKOMBTECh C y4eOHBIM MaTepUaIoM 10 YUeOHUKY M YUeOHBIM ITOCOOUSIM;

MOCTapalTeCh YICHUTh MECTO U3y4aeMOM TeMbI B cBOEH IPOo(heCcCHOHAIBHON MOITOTOBKE;

3aIUIIATE BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BbI 3a1aJUTE JIEKTOPY HA JIEKLIUH
[IoAroToBKy K NpPAKTUYECKOMY 3aHATHIO PEKOMEHAYETCS IMPOBOAUTH IO CIEAYIOLIEMY

IUIaHY:

1. BHMMaTeNnbHO NpOYUTATEe Marepuan JEKUUN, OTHOCSIIMXCS K JIAaHHOMY CEMUHApCKOMY
3aHATHUIO, 03HAKOMBTECH C YUEOHBIM MaTepHaiOM 10 YUeOHUKY U y4E€OHBIM MOCOOUSM;

2. BBHIHIINTE OCHOBHBIC TEPMUHBI,

3. OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI IO CEMHUHAPCKUM 3aHATHSM, TOTOBBTECH JaTh
Pa3BEPHYTHIN OTBET HA KAXKIbIA U3 BOIIPOCOB;

4. yscHUTe, KaKhe y4eOHbIE 3JIEMEHThI OCTAIUCH JJIs BAC HEICHBIMU U TIOCTApPaUTECh MOMYYUTh
Ha HUX OTBET 3apaHee (/10 CEeMHUHApCKOrO 3aHSTHUs) BO BpeMsl TEKYIIHMX KOHCYIbTAaLUN
IIPENOJaBaTes;

5. TOTOBHUTHCS MOKHO WHAMBHUAYaJbHO, NTApaMU WM B COCTaBE MaJjlOW TPYIIIbI, MOCIEAHHE
ABJISIFOTCS 3P PEKTUBHBIME (popMaMu pabOTHI.

[Tomydyenue yrmyONIeHHBIX 3HAHUM IO HM3y4aeMOW NUCHMIUIMHE JTOCTUTAETCS 3a CYeT
JIOTIOJTHEHUSI YacoB ayJUTOPHOM HAarpy3Kd CaMOCTOSTENbHOW paboTO CTYyIEeHTOB, KOTOpas
BBIPA)KAETCsl B aHAJIU3€ JONOJHUTENBHOM JUTeparypsl M0 y4eOHON NUCLUIUIMHE U MOATOTOBKE
pedepaTuBHBIX MaTepUAIOB 110 OTAEIBHBIM TeMaM y4eOHOH MporpamMmBl.

agrwdE
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[Ipu

BOHpOCbI IJIA CaMOCTOSITEJIbHOM MOATOTOBKH K 3aHATHAM JIEKIIMOHHOIO,
MPaAKTUYIECKOIo (CeMHHapCKOFO) THIIOB

HN3Yy4YCHUU

JUCLHHUILINHBI

npelycMaTpuBaeTcsi o0ecredyeHue TapMOHHYHOM

B3aMMOCBSI3M MEXJly ayJUTOPHON U CAaMOCTOSITENbHON pabOTON CTYIEHTOB, JJIsl YEr0 B paMKax
Kypca mpejjiaraercs HaOOp aKTMBHBIX M MHTEPAaKTUBHBIX METOJOB 3aHATHH B pa3BUTHE
CIOJKETOB, PACCMOTPEHHBIX B paMKax JICKIIUM U IPAKTUYECKUX 3aHATUMN.

ITpu mOAroTOBKE K 3aHATUSAM CTYIEHTY PEKOMEHIYeTCsl OOpaTUThCS K KOHCIEKTY JIEKLIUU
10 COOTBETCTBYIOLICH TEME, a TAKIKE U3YUUTh CICIYIOIINE BOIPOCHL:

Ne HaumeHnoBanue tem Bormpocsl, BBIHOCUMBIE Ha CAMOCTOSITEIIBHOE U3y4YEHUE
W/WAJTK Pa3JIesioB
Tema 1 | Cnyuaiinbie coOwitus u | 1. ®@opmyna beprymim.
UX BEPOATHOCTHU 2. JloxanbHas Teopema Jlamnaca.
3. WurerpanpHas Teopema Jlamaca.
4. BeposiTHOCTb OTKJIOHEHUS] OTHOCHUTEIHHON YaCTOTHI
OT TIOCTOSIHHOM BEpPOATHOCTM B HE3aBUCHMBIX
WCIIBITAHUSX.
I'mypman, B. E. Teopus BEPOSATHOCTEN u
MaTeMaTH4ecKas: CTaTHCTHKA: YYeOHUK sl BY30B /
B. E. I'mypman. — 12-e u3zl. — Mockaa:
M3narensctBo FOpaiit, 2020. ['nasa 5
Tema 2 | Cnyuaiinple BenuuuHbl: | 1. CpenHee KBaapaTHyecKOo€ OTKJIOHEHHE CYyMMBbI
MOHSITHE, BU/IBI, B3aMMHO HE3aBUCUMBIX CIyYalHbIX BEJIHYHH.
OCHOBHBIE 2. OauHaKOBO pacnpe/iesieHHbIe B3alMHO
XapaKTepUCTUKU HE3aBHCHMBIE CIIy4aliHbIE BEJIUNYHHBI.
3. HauwampHble W  UEHTpPaJbHBIE  TEOPETUYECKHE
MOMEHTHI.
4. HepasenctBo Yeobiesa. Teopema Uebblmiena.
5. Teopema bepnymmu.
I'mypman, B. E. Teopus BEPOSTHOCTEN u
MareMaTH4ecKas CTATHCTHKA: y4eOHUK Juis BY30B /
B. E. I'mypman. — 12-e u3z. — Mockaa:
W3parensctBo FOpaiit, 2020. I'naBel 8 1 9
Tema 3 | 3akonbl pacmpenenenus | 1. OnpeneneHue Moka3areIbHOTO pacipeIeIeHusI.
CIIy4alHbIX BEJINYHMH 2. BeposTHOCTh mnomajgaHusi B 3a/JaHHBIA MHTEpPBa
MOKa3aTeIbHO pacnpeneneHHon CIIy4aiiHOM
BEJIMYMHBI.
3. UwucnoBele  XapaKTEPHCTUKU MOKa3aTeIbHOTO
pacnpeneneHusl.
4. @OyHKUMS HAJEKHOCTH.
5. [Tloxa3zarenbHbIi 3aKOH Ha/IEKHOCTH.
6. XapaKTepHCTHYEeCKOE€ CBOWCTBO ITOKa3aTeIbHOTO
3aKOHA HAJIeKHOCTH.
I'mypman, B. E. Teopus BEpPOSITHOCTEN u
MaTeMaTh4ecKas CTaTHCTHKA: Y4eOHWK sl BY30B /
B. E. I'mypman. — 12-e u3zl. — Mockaa:
W3narensctBo Opaiit, 2020. I'nasel 12 u 13
Tema 4 | Cucrema nByx | 1. 3aBucHMMBIC M HE3aBUCUMBIC CITyYaillHbIC BETUYHHBI.

CﬂyqaﬁHLIX BCINYHNH

2. YucnoBele  XapaKTEPUCTUKU  CHCTEMBI
CIIy4aiHBIX BEJIMYHH.

3. Koppensumnonusiit MomenT. Koapdpunment
KOPPEJSILHU.

4. KoppennpoBaHHOCTb U 3aBUCUMOCTD CIIY4alHbIX

JIBYX
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BEJTUYMH.
5. HopmanbHblii 3aK0H pacrpeieieHus Ha MI0CKOCTH.
6. Jluneiinas perpeccusl. [Ipsmbie JINHUHA
CPEHEKBAAPATUYECKON pErpeccumu.
7. Jluneiinas xoppemnsuus. HopmanbHas koppensiuust.
I'mypmaH, B. E. Teopus BEPOATHOCTEM u
MaTeMaTU4ecKas: CTaTHCTHKA: Y4eOHWK sl BY30B /
B. E. 'mypman. — 12-¢ u3g. — Mocksa:
WzparensctBo KOpaiit, 2020. I'nasa 14

Tema 5 | Maremaruueckas 1. JloBepuTenbHBIC MHTEPBAIBI I OICHKHA CPEIHErO
CTaTHCTHKA: KBaJIpaTUYECKOIO OTKJIIOHEHHMSI S HOPMAJIbHOIO
BbIOOPOYHBII METO/I, pacnpezeneHusl.

OLICHKA napametpoB | 2. OIleHKa TOYHOCTH U3MEPEHHIA.
pacnpezeneHus 3. Ouenka BEPOSITHOCTH (OMHOMMATTEHOTO
pacnpezeneHus) o OTHOCUTENbHOM YacToTe.
4. Metron MOMEHTOB Ui  TOYEYHOH  OLIEHKH
apaMeTpoB paclpeeIeHHUs.
5. MeTtoa HauOOIBIIETO MPABAOTION00HS.
I'mypman, B. E. Teopus BEPOSATHOCTEN u
MaTeMaTH4ecKasi CTaTHCTHKA: YYeOHUK sl BY30B /
B. E. I'mypman. — 12-¢ u3zl. — Mockaa:
M3narensctBo FOpaiit, 2020. ['naBa 16

Tema 6 | MaremaTtuueckas 1. CpaBHeHUE HECKOJIBKUX CPEIHUX.

CTaTUCTHUKA: 2. TloHsATHe 0 TUCTIEPCUOHHOM aHAJIN3E.
CTaTUCTUYECKAS 3. OOmias pakTopHas M OCTAaTOYHAS CyMMBI KBaJPaTOB
IIPOBEpKa OTKJIOHEHHH.

CTaTUCTUYECKHUX 4. Cps3p Mexnay oOmel, (pakTopHOW M OCTaTOYHOU
TUIIOTE3, CyMMamH.

0/1HO(aKTOPHBII u | 5. OOwmas, gpakTopHas U OCTaTOUHAs AUCIIEPCUH.

I[I/ICHepCI/IOHHHﬁ aHaJIu3

6. CpaBHeHHE  HECKOIBKHX
JUCIIEPCUOHHOTO aHaJIN3a.
7. HeonnHakoBO€ YHMCIO HCTBITAaHUN Ha Pa3IMYHBIX

CpeaHUX METOAOM

YPOBHSIX.
I'mypmaH, B. E. Teopus BEPOSATHOCTEN 51
MaTeMaTh4ecKas CTaTHCTHKA: Y4eOHUK sl BY30B /
B. E. I'mypman. — 12-e u3z. — Mockaa:

N3parensctBo FOpaiit, 2020. 'naser 19 u 20

CTyI[CHT AOJDKCH BBIIIOJIHUTL BCC 3adaHUsI W MCPOIPUATU,

IMoaroroBka Kk TeKylel aTTecCTAMA:

IIPElyCMOTPEHHBIE

IpOrpaMMoOil TUCHUIUIMHBI (10 GopmaM TeKyllero KoHTpoisi). B cimydae Hanmnums yueOHOMU
3a/10JKEHHOCTHU CTYAEHT HE JAOIYCKAETCsl 10 MPOXO0KIEHUS IPOMEKYTOUYHOU aTTECTALINH.

Omnpoc

B xone Tekymieit arrectanuu npoBepsieTcs 3HaHUE 00YYaroIMMUCS OCHOBHBIX MOHSTHN
Mo TeMe, HEOOXOIWMBIX ISl JaJbHEHUIIer0o OCBOCHHUS IUCHMIUIMHBIL. BpiOpanHas ¢opma
KOHTPOJISI CHOCOOCTBYET (OPMHUPOBAHUIO HAaBBIKA KPATKOTO M CHCTEMAaTHYHOTO YCTHOTO
W3JI0KEHUSI M3Y4eHHOro marepuaina. IIpu oneHke OTBETOB B IEPBYIO OUYEpEAb YUUTHIBACTCS
YPOBEHBb TEOPETHUECKOM MOATOTOBKH CTY/ACHTA (BJIaICHUE KATETOPUATBHBIM allliapaToMm).

[Ixana oneHuBaHusg

OrneHka

TpebGoBanus K pe3ybTaram
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«BadYTCHO» OHeHKa «3avYTCHO» BBICTABIISICTCSA, €CJIIM CTYACHTOM!

® TIPOACMOHCTPHUPOBAHO OTIMYHOC 3HAHHUE HM3YUCHHOI'O MarcpHralia
" BJIQJICHUC KaTCTrOpHUaJIbHBIM allllapaToOM,

® JaH HpaBI/IJIBHHﬁ OTBET Ha BOIPOC C HCIIOJb30BAHHUEM
HpO(bGCCHOHaJIBHOfI JICKCUKH 1 TCPMHUHOJIOT'UH.

«HE 3a4TEHO» OneHka «HE 3a4TEHO» BBICTABISETCS CTYIEHTY, €CIH CTYJCHTOM
COJIep>KaHue TEMbI PACKPHITO ()parMEHTAPHO U UMEIOTCS CYIIECTBEHHBIC
poOeIibl B 3HAHUSAX KaTerOpUaIbHOTO anmnapara

I[IucbMeHHasi KOHTPOJIbHAA padoTa
KonTponbHast pabota mpoBOIUTCS B ayAMTOpUU TOJ KOHTpoJieM mpenoaaBarens. Ha
BBITIOJTHEHHE OIHOTO BapraHTa paboThl o0y4aroniemMycsi oTBogUTCs 90 MUHYT.
[IIxana oueHUBaHUs

Orenka TpeGoBanus K pe3ynbTaTaM

«3a4TEHOY OrneHka «3a4TeH0» BBICTABISETCS, €CITU CTYIACHTOM:

e  JaHBI BEpHBIC OTBETHI HE MeHee, yeM Ha 50% 3amau

e OTBEThl IOATBEPXKIAIOTCS pacyeTaMd M JaeTCs OlCHKa
MOJTy4EHHBIX PE3YJIbTaTOB

«HE 3a4TEHO» OreHKa «HE 3a4TEHOY» BBICTABIISCTCS CTYACHTY, €CITH CTYICHTOM:

e JIaHBI BEpHBIC OTBETH MeHee, yeM Ha 50% 3anau;

L] HOJIy‘-IeHHBIe OTBCTBI HEC HOIITBep)KIIaIOTCSI pacquaMI/I I/I/I/IJII/I HEC
JaeTcst OIleHKA MOTYYSHHBIX Pe3yIbTaToB

IHoaroroBKa K NpOMeKYTOYHON aTTeCTALMH:

Ha nepBoMm 3aHATHMM mpenoaaBareiab HHPOPMHUPYET OOYYarOIIMXCS O MPUMEHSIeMON
CUCTEME TEKYIIIETO KOHTPOJIS YCIeBaeMOCTH U (hopMe IPOMEKYTOUHOM aTTECTAIINH.

Bo Bpewms nocnenyrommx ayIMTOPHBIX 3aHATUN — JOBOJUT /10 CTYA€HTOB HH(OPMALIUIO O
pe3ynbTaTax TeKYLUIEro KOHTPOJIsS YCIIEBAEMOCTH.

K mpomexxyTouHo#t arrectaniuun HEOOXOJUMO TOTOBHUTCS IEJICHANIPABICHHO, PETYJspHO,
CUCTEeMAaTUYECKH U C TEPBBIX JHEW 0O0ydeHHs MO JaHHOW aucuuruinHe. [IOmBITKHM OCBOUTH
JUCIUIUIMHY B MEPHUOJ 3a4€THO-IK3aMEHAIMOHHOM CECCHM, KaK IPaBWIIO, TMOKAa3bIBAIOT HE
VIOBJIETBOPUTENbHBIE pe3ynbTaThl. B camMoM Hayane Wu3ydeHUs Yy4eOHOW AMCIUILIMHBI
MMO3HAKOMBTECH CO CIAEAYIOMIEH YIeOHO-METOANIECKOM TOKYMEHTAIINEH:

1. mporpamMMmoi AMCHUITIUHBL;

2. TepeYHeM 3HAaHWH U YMEHHH, KOTOPBIMH CTYACHT JIOJKCH BIIaJIETh,

3. TeMaTWYeCKUMHU IIaHAMU JIEKIIU, CEMUHAPCKUX 3aHSATUH;

4. KOHTPOJIbHBIMH MEPONPUATUIMU;

5. y4eOHHUKOM, YYEOHBIMH MOCOOMSMH TIO IUCIMIUIUHE, a TaKXKe OSJICKTPOHHBIMH
pecypcamu;

6. THUIOBHIM BapUAHTOM 33JIaHUS K TPOMEKYTOUHOUN aTTECTAIIHH.

[Tocne storo y Bac AOMKHO CHOPMHPOBATHCS YETKOE MPEICTaBIeHHE 00 00beMe M
XapakTepe MOJIy4yaeMbIX 3HaHUM U yMeHMH 1o aucuuiuinHe. CHCTEMaTUYeCKOEe BBIMOJIHEHUE
y‘-Ie6HOI\/’I pa6OTI)I Ha JICKOHUAX W TPAKTHYCCKUX 3aHATUAX IIO3BOJIMT YCIICIIHO OCBOHWTH
JUCLUIUIMHY U CO3[aTh XOPOIIYI0 0a3y sl IPOX0XKIEHHUS MPOMEXKYTOUHOM aTTeCTaIluy.

6. OcHoBHass M [JONOJHHMTEJIbHAasi Yy4deOHAsl JHMTepaTypa, Heo0OXoAMMas A
OCBOCHHSl JAMCUHUILUIMHBI, pecypcbl HMH(POPMANMOHHO-TEJEKOMMYHMKAIMOHHON ceTH
"UHTepHer", BKJIAWYAA  INepedYeHb  Y4eOHO-METOAMYECKOro  olecmedeHust  JJsd
CaAaMOCTOSITEJILHOM Pa0d0ThI 00Yy4aIOIIUXCH MO JUCHHUILIHHE
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6.1. OcHoBHas quTepatypa

1. TI'mypman, B. E. Teopus BeposTHOCTE M MaTeMaTH4ecKash CTATUCTHKA: y4eOHUK
i By30B / B. E. 'mypman. — 12-e u3ng. — Mocksa: M3narensctBo FOpaidt, 2020. — 479 ¢. —
(Beicmiee oopazoanue). — ISBN 978-5-534-00211-9. — Tekct: anekrponnsiii // DbC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449646

2. TlomoB, A. M. Teopusi BEpOATHOCTEH M MaTeMaTH4YecKas CTAaTUCTHUKA: YYCOHHK M
npakTukym ais By30B / A. M. Ilonos, B. H. Cornukos; non penakiueir A. M. [lomoBa. — 2-¢
u3a., ucnp. u jgom. — MockBa: MsznmatensctBo IOpaiit, 2020. — 434 c.— (Bsicuee
obpazoBanue). — ISBN 978-5-534-01009-1. — Tekcr: anekrponssiit / OBC FOpaiir [caiit]. —
URL:_https://urait.ru/bcode/449816

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. Kpewmep, H. 1. Teopust BeposiTHOCTEN M MaTeMaTH4ecKas CTaTUCTHKA: YUYEOHUK U
npakTukym ans By3oB / H. III. Kpemep. — 5-e uzn., nepepab. u gon. — MockBa: M3nareiabcTBo
FOpaiit, 2020. — 538 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-10004-4. — Texkcr:
anektponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/456395

2. Cupmnsies, H. U. Teopust BeposaTHOCTEH 1 MaTeMaTHUECKasi CTATUCTHKA: YICOHUK ISt
By30B/ H.W. CunusieB. — MockBa: WsparensctBo [Opaiit, 2020. — 219 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-03544-5. — Tekcrt: anekrponssiit / ObC FOpaiir [caiit]. —
URL: https://urait.ru/bcode/449708

3. AmnnpyxaeB, X. M. Teopust BeposiTHOCTEH 1 MareMaTu4eckasi craructuka. COOpHUK
3agau: yueOHoe mocodue ans By30B / X. M. AuapyxaeB. — 3-e u3[l., UCp. U gom. — MockBa:
WznatenscrBo FOpaiit, 2020. — 177 ¢. — (Bwicmee o6pazosanne). — ISBN 978-5-9916-8599-
3. — Texkcr: anexrponnslii // ObC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/452290

6.3. Y4eOHO-MeTOqHYECKOE 00ecTIeYeHHe CAMOCTONATEIbLHOM padoThI

1. TI'mypman, B. E. Teopus BeposTHOCTEl M MaTeMaTH4ecKas CTATUCTHKA: yYEOHMK
i By30B / B. E. I'mypman. — 12-e u3a. — Mocksa: MU3aarensctBo FOpaiit, 2020. — 479 c. —
(Beicmee o6paszoBanme). — ISBN 978-5-534-00211-9. — Tekcrt: anekrponusiii / DbC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449646

2. Tlomos, A. M. Teopus BepOSITHOCTEH W MaTeMaTH4ecKas CTAaTHCTUKA: YUYCOHHK WU
npakTukyMm ais By3oB / A. M. Ilonos, B. H. Cotnukos; non penakiueir A. M. [lonoBa. — 2-e
u3n., wucnp. u jgom. — MockBa: M3marensctBo HOpaiit, 2020. — 434 c.— (Bricmiee
obpazoBanue). — ISBN 978-5-534-01009-1. — Texkcrt: anekrponssit / ObC FOpaiirt [caiiT]. —
URL.:_https://urait.ru/bcode/449816

6.4. HopmaTuBHBIE IPABOBBIE JOKYMEHTHI
He ucnonb3yrores.

6.5. UnTepHeT-pecypchbl

http://nlr.ru/ - Poccuiickas HalfmoHabHAsE OMOIHOTEKA

https://integrum.ru/- HartnonasbHast 35eKTpOHHAsE OMOJIMOTEKA
https://www.rsl.ru/- Poccuiickas rocynapcTBeHHast OHOIHOTEKA
https://www.rbc.ru/- Uadopmannonnoe arenTcTBo «PocbuznecKoncantuar»
http://www.consultant.ru/ - Koucynsrant 1uioc

http://www.garant.ru/ - I'apant

https://www.economist.com/ - sxypuan The Economist

https://www.ft.com/- razera The Financial Times
https://www.forbes.com/manufacturing/- HoBoctu 6usneca (pou3BOaCTBO)
10 https://www.forbes.com/innovation/ - Hooctu OusHeca (MHHOBAITUH )

11. https://asi.ru/ - AreHTCTBO CTpaTerHueCKUX MHUIIHATHB
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https://urait.ru/bcode/449646
https://urait.ru/bcode/449816
https://urait.ru/bcode/456395?utm_campaign=rpd&utm_source=doc&utm_content=860b4bf3b6410649af646fe44ffd77b2
https://urait.ru/bcode/449708?utm_campaign=rpd&utm_source=doc&utm_content=860b4bf3b6410649af646fe44ffd77b2
https://urait.ru/bcode/452290?utm_campaign=rpd&utm_source=doc&utm_content=860b4bf3b6410649af646fe44ffd77b2
https://urait.ru/bcode/449646
https://urait.ru/bcode/449816
http://nlr.ru/
https://integrum.ru/
https://www.rsl.ru/
https://www.rbc.ru/
http://www.consultant.ru/
http://www.garant.ru/
https://www.economist.com/
https://www.ft.com/
https://www.forbes.com/manufacturing/
https://www.forbes.com/innovation/
https://asi.ru/

12. https://www.rvc.ru/ - rocymapctBeHHbI (GoHI (oHmTOB WMHCTHTYT pa3BUTHS
Poccuiickon ®@enepannn

13. https://www.kommersant.ru/ - razera Kommepcants

14. https://www.vedomosti.ru/- razera BemomocTu

15. https://secretmag.ru/ - sxkypuan CekpeT Gpupmbl

16. www.google.com / - TTouckoBast cuctema

17. www.rambler.ru / - TTouckoBas cuctema

18. www.yandex.ru / - ITouckoBasi cucrema

6.6. IHbIe HCTOYHUKH
He ucnonb3yrores.

7. MarepuanbHo-TeXHUYECKasI 0a3a, HHpOPMALIMOHHbIE TE€XHOJIOTHH,
HCIoJIb3yeMble IPM OCYIIeCTBJIEHHMH 00pa3oBaTeJIbHOIO Mpouecca M0 JAWCHMILIMHE,
BKJIIOYAsl MepedyeHb MPOrpPaMMHOr0 ofecneyeHusi M HHEOOPMANMOHHBIX CHPABOYHBIX
CHCTEeM

[lomemienuss npeacTaBisAlOT co00l yuyeOHbIE ayAUTOPUM Ul IPOBEACHUS 3aHITHH
JICKIIMOHHOTO THUIA, 3aHATHI CEMHHAPCKOTO THUIA, KYPCOBOTO MPOECKTHPOBAHUS (BBITOJIHEHUS
KYpCOBBIX pPa0OT), TPYNIOBBIX M WHAWBUAYAJIBHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJS M
MPOMEXKYTOUHOM aTTecTaluu, a TakkKe IOMEUIEHUS s CaMOCTOSTeNbHON paboThl U
MOMEIIEHUS NIl XPAaHCHHUS W MPOQPIIAKTHUECKOTO OOCIY)KHBaHHS y4eOHOro 000pyHIOBaHUS.
[TomerieHus: yKOMILIEKTOBAHBI CIICIUATH3UPOBAHHON MeOEeNbl0 U TEXHUYECKUMH CpPEICTBAMHU
00y4deHus, CIIy>KalUMH 17151 IPeCTaBIeHNs yueOHOU nHpOpMaluy O0JIbIION ayAUTOPHH.

Jiis  mpoBeNeHMs — 3aHATHM  JIGKIMOHHOTO — THNAa  HpEeAJlaralorcsi  Habopbl
JIEMOHCTPAIIMOHHOTO OOOpYAOBaHUS U Yy4eOHO-HATJSIHBIX IMOCOOM, OOecrneynBaroIne
TEMaTU4YeCKHe WIUIIOCTPAIlMM, COOTBETCTBYIOIIME IPUMEPHBIM IporpaMMmMaM JUCLMILINH,
pabo4ynM y4eOHBIM IporpaMMamM JUCIHUIUINH.

[TomerieHust A CaMOCTOSITENIBHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO MOJAKIIOUeHUs: K cetu «MHTepHeT» M obecredeHbl JOCTYIOM B
AJIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTEeNbHYIO cpelly AKaJeMUH.

Axanemust oOecriedeHa HEOOXOOUMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO W CBOOOIHO
pacnpoctpansieMoro nporpammuoro obecredenus: MS Windows, MS Office.

OOyuaromumcs oOecriedeH Joctyn (yIaleHHBIH JOCTYH), B TOM 4HCIE B Cly4yae
OPUMEHEHHS HJIEKTPOHHOTO OOyuYeHUs, AMCTAHIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHH, K
COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(GOPMAIMOHHBIM CIIPAaBOYHBIM
CUCTEMAaM.
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