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1. Heau u 321241 0CBOEHUS M CUMILIUHBI
XuMHs - OHA U3 OTpacield €CTECTBO3HAHMS, MPEAMETOM H3YyYECHHUS KOTOPOHM SIBIISIIOTCS

XUMHUYECKHE SJIEMEHTHI (aTOMBI), 00pa3yeMble MU MPOCTHIE U CIIOKHBIEC BEIIECTBA (MOJIEKYIbI), UX

IIPEBPALLEHUS U 3aKOHBI, KOTOPbIM OHU noauuHstoTcs. C cepenunbl 20 B. IPOUCXOAAT KOPEHHbBIE

U3MEHEHUSI B METOJaX XMMHYECKMX HCCIEOBaHUI, B KOTOpBIE BOBJIEKAETCS IIMPOKHUI apceHanl

CPEICTB MaTEMATUKH - TO MaTEMaTHYECKOE MOJIEIMPOBAHNE XUMHUECKUX SIBJICHUN U MPOILIECCOB.
B xumum pazpabGaThIBalOT HOBBIE NPUIOKEHUS MaTEMaTHYECKHX METOJIOB B XHMHHU.
HoBu3zHa 00bI9HO BEIPAKAETCs OAHUM 3 JIBYX CIIOCOOOB:

- pa3BUTHE HOBOM XMMHUYECKOU TEOPHH;

- pa3BUTHE HOBBIX MAaT€MaTHYECKUX IOJXOJ0B, KOTOPbIE IMO3BOJSIOT MPOHUKHYTH B CYTh WJIHU

PELINTh POOIEMbI XUMUHU.

[Ipn 3TOM HCHOIB3yeMble MaTEMaTHUECKHUE CPE/ICTBA Ype3BbIUAHO pa3zHoOoOpa3Hbl. Poib
MaTeMaTHUKU B COBPEMEHHOM XMMHH MOCTOSHHO BO3pPacTaeT. DTO CBS3aHO C TEM, 4TO, BO-NEPBBIX,
0e3 MaTeMaTH4eCKOro OMMCAHMS LEJIOT0 psAAa SBICHUN JEHCTBUTEIBHOCTH TPYIHO HAJESIThCS Ha
ux Oojyiee ri1y0OKOe MOHMMaHUE M OCBOEHHE, a, BO-BTOPBIX, PAa3BUTHE XUMHH, TEXHUYECKHUX U
HEKOTOPBIX APYrUX HAYK MperoiaraeT MHPOKOe NCI0JIb30BAHNE MAaTEMaTUY€CKOT0 amnmnapara.

Maremaruka npeBpaTuiach B MOBCEIHEBHOE OpyAUE HCCIeA0BaHMs B GyHIaMEHTAIbHON 1
MIPUKIAIHON XUMHUH, OpraHu3aluy MPOU3BOACTBA U MHOTHX APYTUX OO0JIACTSAX TEOPETUYECKOW U
MPUKIIATHOM EATEIbHOCTH.

Krnaccuueckne 3a1a4u XMMUH - YCTAHOBIIEHUE COCTaBa M CTPOCHUS BEUIECTB - BCE YCIEIIHEES
pelmamTcs € HCIONb30BaHMEM MareMaTukd. OCHOBHas Ieldb IPENOJABAHHUA MATEMAaTUKU
crynentam HampasiaeHus 04.03.01 Xumus - momoub OyaymuM XUMHKaM HE TOJBKO YMETh
pa3paboTaTh MaTeMaTHYECKYI0 MOJENIb M3y4aeMoOro Ipolecca WM SBJICHUSA, HO U MPOBECTH IO
9TOW MOJEJH PacC4eThl C IPUBJICYCHUEM COBPEMEHHBIX MaTEMAaTHYECKUX METOJIOB.

2. MecTo qucumiuinHbl B cTpykrype OIIOITI BO

B cTpykType oOCHOBHOW 00pa3oBaTenpHONW MpOrpaMMbl IO HAMpaBICHHUIO MOJATOTOBKU
04.03.01 Xwumus, npodunb: «XUMHUA OKPYKAWOIIEH Cpeapl, XUMHUYECKas OKCIepTH3a |
JKOJIOrHuYecKkass 0e30MacHOCTh» IUCHMIUIMHA «MareMaTuka» OTHOCUTCS K TepBOMYy OJOKy H
MIPUHAJUICKUT ero 6a30BoOi 4acTu.

[Ipuctynas K W3Y4YEHHIO JAHHOM JUCHMIUIMHBI OOyJaromuiicss JOJbKeH o00aaaTh
KOMITIETEHIUSIMU MPEAYCMOTPEHHBIMH CTaHAAPTaAMH CPEAHETO MOJHOTO 00pa30BaHusl.

B pesynbrare oCBOCHHS NAHHOW MUCIUIUIMHBL, MOJIyY€HHBbIE 3HAHUS OyIyT HEOOXOAMMBI
KaK MpeJIIecTBYIONINe Mpyu u3ydeHuu aqucuumini «dusukay, «Mudopmarukay, «Heopranndyeckas
XUMHS», «AHanMuTHYecKas XuMmus», «Dusznueckas XUMHUA» U APYrUX €CTECTBEHHOHAYYHBIX
JUCIUTIIUH.

3. TpeGoBaHusi K pe3yJbTATAM OCBOCHHS THCHHUIIIMHBI

[Ipouiecc M3ydeHus MUCIUIUIMHBI HampaBlieH Ha (GOPMHUPOBAHME DJIEMEHTOB CIEAYIOIIHNX
kommneteHui B coorsercTBu ¢ GI'OC BO u OIIOII BO no nanHOMy HanpaBJIeHUIO IOATOTOBKHU:

a) obmernpodeccuonanpubix (OIIK):

OIIK-3. CrnocobeH MpUMEHSTh PacueTHO-TEOPETHYECKUE METOMbI JIISl M3YyYeHUs] CBOWCTB
BEILIECTB U MPOIIECCOB C UX YYACTUEM C UCIIOIB30BAHUEM COBPEMEHHOMN BBHIYMCIUTEILHON TEXHUKH;



OIIK-4. CriocobeH MmiaHupoBaTh pabOThl XMMHUYECKOW HANpPaBICHHOCTH, 00pabaTbiBaTh U
MHTEPIPETHUPOBATh TOJYUYEHHBIE pPE3yIbTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB PEIICHHUS MaTEMATUIECKUX U (PU3NIECKUX 3a1a4

B pesynbraTe 0CBOCHUS AUCIUILTMHBI 00YJaIOMIMICs JODKEH:

3Hatp  (QyHIaMEHTANbHBIC  pa3/enbl  MaTeMaTHKH  (MaTeMaTH4YeCKUHd  aHau3,
AHATTMTHYECKYI0 TEOMETPHIO, JMHEWHYI0 anredpy, nuddepeHnuanbHble ypaBHEHUS, YMCICHHBIE
METO/Ibl, TEOPUIO BEPOSITHOCTH M MaTEMATUIECKYIO CTATHCTHUKY).

YMeTh NPUMEHSTH TOTYYEHHBIE 3HAHUS Ul aHaJM3a OCHOBHBIX 3aJad, THUIIMYHBIX IS
€CTeCTBEHHOHAYYHBIX TUCIHILUINH, U BIAJCTh IPUEMaMU PELICHUS TaKUX 337134,

Baaaers OCHOBHBIMU TIOHSATHSIMHA M METOJIAMH, IPUMEHSTh WX JUIS PEIICHUS KOHKPETHBIX
MPAKTUYECKHX 3a/1a4.

IIpnodpect ONBIT JIeATEIbHOCTH  WCIIONH30BAHUS  IOJydCHHBIE 3HAHUS IS
TUTAHUPOBAHUS XUMHUYECKHX HCCIIEIOBAaHMIA, aHAM3a SKCIIEPUMEHTAIBHBIX TAaHHBIX U TIOJTOTOBKU
HAyYHBIX TTyOJIUKAIIIA.

4. Conep:kaHue M CTPYKTYPA AMCUUIJIMHBI (MOXYJIs1)
Tabnuya 1. ConepxaHue TUCIUILTMHBI (MOIYJIS)

Kon

. | HaumeHnoBanue
Ne HaumeHnoBanue KOHTPOJINPYeMOi
Conep:xanue pa3aeia OLICHOYHOI 0
n/n pa3nena/ TeMbl KOMIIETeHI[UH
cpeacTBa
(1M ee yacTH)
1 2 3 4 5
Matpunpl.  Omnepanuu  Hag MaTpUIAMH: OIlK-3 A3, KP, T
CIIOKCHHUE, BBIUUTAHHE, YMHOXXEHHME, Ha OIIK-4
1 Dnemenmol YUCIIO. IIpoussenenue MaTpuLl.
L. Omnpenenurenu 2-ro U 3-ro mopsaka, HX
JIUHENHOo U 9
. cBOWcTBa. AureOpaMyecKue JONOJHEHHUS,
éexkmoprou MuHOpBl. Omnpenenurenn n-ro Mopsaika.
anzeopot3 Hccnenosanne CHUCTEM JIMHEMHBIX
ypaBHeHui. Merong Taycca. Pemenue
CUCTEM JIMHEWHBIX YPABHEHUH C MOMOUIbIO
obpatHo#t Matpuubl. Popmynsr Kpamepa.
Bexropel. JIuHeiHbIE onepaluy HaJ HUMHU.
Paznoxenne BEKTOPOB. CkarsipHoe
NIPOMU3BEACHNE  BEKTOPOB.  BekTopHOE
NpoMU3BeACHNE  BeKTOpoB.  CMemaHHOE
TIPOU3BEACHUE BEKTOPOB.
2 Mertox KOOpIUHAT HA TIOCKOCTH. JIMHNN OIIK-3 3,KP, T
Ananumuueckas Ha wiockocTy. [Ipsimas Ha MIOCKOCTH. YO0 OIIK-4

MEXIY IBYMS IPSIMBIMA. Y CIIOBHSA
MapaJuIeTbHOCTH U MEPIEHANKYIIPHOCTH
IBYX TIPSIMBIX, TIepeceUeHNE TIPSMBIX,
paccTosiHUE OT TOYKH 0 JaHHOU NPSIMOM.
KpuBsie BTOpOro mopsiaka: OKpy>KHOCTb,
ayuTUIIC, Trnepbona, mapabdona.

zeomempus Ha
naocKocmu u 6
npocmpancmee

Meron  KOOpIMHAT B HPOCTPAHCTBE.
IInockocte B mpocTpaHcTBE. Paznuunble
YpaBHEHHS IUIOCKOCTH. YTON MEXIY IBYMS
IJIOCKOCTSIMH, YCIIOBHS MapajlIedbHOCTH U
MEPIEHAUKYISIPHOCTH JIBYX
IIOCKOCTEH; pacCTOSHNE OT JAHHOM TOUYKH
J0 paHHOW  miockoctd. IIpsmas B
MIPOCTPAHCTBE. Pasznuunbie BUIBI
YPaBHEHHUSI NPAMOUA B IMPOCTPAHCTBE. YTOI



3

4

Komnnekcuwle uucna

Beeoenue 6 ananusz

Hnmezpanvnoe
ucuucnenue

Dynuxyuu

MEXIy  JABYMS  TPSIMBIMH;  YCIIOBHS
NMapajuleIbHOCTH WM NEpHEHIUKYISIPHOCTH
MIPSMBIX; YCIIOBHE KOMILIAHAPHOCTH IBYX
TIPSIMBIX. IIpsmags ¥ IUIOCKOCTH B
npocTpaHcTBe.  IloBepxHOCTH ~ BTOPOro
TopsijiKa.

KommnekcHbie qHucjia, OCHOBHBIC ITOHATHA.
reOMeTpI/I‘{eCKOG I/I306pa)KeHI/Ie
KOMIUICKCHBIX  YHUCCII. q)OpMBI 3aIlucu
KOMITJICKCHBIX YHUCCII. I[ef[CTBHH Haja
KOMINIJICKCHBIMHU YHUCJIaMU.

OyHKIUS, CIOCOOBI 3amaHus (QYHKIIHI.
OCHOBHBIE ~ XapaKTEPUCTHKU  (QYHKIIHH.
OOpatHas u cnoxHast pyHKuuH. OCHOBHBIE
aneMeHTapHble  QyHkumu.  Uucnossle
TIOCIIEIOBATENIbHOCTY M WX  CBOMCTBA.
[lpenen ¢yHKIMM B TOYKE W Tpenen
YHCIIOBOM mocienoBateibHOCTH. OCHOBHBIE
TeopeMbl 0 npenenax. beckoHeuHo Majble 1
OeckoHeuyHO Oonplive (QYHKIUM H  HX
cBoiictBa. CpaBHeHHE OECKOHEYHO MaJbIX
(beckoneyHo OOJIBIIINX) GbyHKIMHA.
HenpepsiBHOCTh (yHKIMH B TOYKE U Ha
OTpe3ke, TOYKM  paspbiBa  (QyHKIHH.
CpoiictBa (yHKIMH, HENPEpPhIBHBIX Ha
OTpe3Ke.

Onpenenenue TIPOU3BOIHOM, ee
MEXaHUYECKUH U IE€OMETPUYECKUN CMBICIH.
Ckopoctb HpOTEKaHUs IIPOLIECCOB.

[paBuna nuddepeHuupopanus, TadIULA
npou3BoAHbIX. IIpou3BonHas CHOXHOW H
obparnori  ¢dynkumn.  uddepenuman
GyHKIMM W ero  IpUMEHEHHEe B
NpUOMIKEHHBIX  BhIYMCIeHHsx CBoiicTBa
i hepeHInaTbHBIX GyHKIHA.
[IpousBomHbie U AU PepeHIaIbl BBICIINX
nopsakoB. HccnenoBanue byHKIME €
MIOMOIIBI0 MPOU3BOAHBIX. MOHOTOHHOCTB
¢ynakiuu. Haubombliee u  HauMeHblee
3Ha4YeHHs QYHKIMU. DKCTPEMYM (PYyHKIUH.

IoHsTHE HEoMpeEeNeHHOr0 HHTETpaja, ero
CBOICTBa; TaOJIMIIa OCHOBHBIX MHTETPAJIOB.
OCHOBHBIE METOBI HHTETPUPOBAHNS.
WHTerpupoBaHye pannoHalIbHBIX

(GyHKIMH, UPPAIMOHATIBHBIX (YHKIIUH,
TPUTOHOMETPUUECKHUX (DyHKIHIL.
OmnpenencHHBI  HMHTETpall Kak  Mpenen
HUHTErpanbHoi cyMMbl. @opmyna Herorona-
JleitOumIa. I'eomerpraeckmii "u
MEXaHWIECKH  CMBICT  ONpPEAETICHHOTO
nHTerpana.  CBOWCTBA  OMpENETICHHOTO
HUHTErpana. Beraucnenue miomaam miockou
(urypsl, BBIYUCICHUE JJTUHBI TYTH TIOCKON

KPHBOH, BBIYHMCIICHUE TUTOIIA TN
TIOBEPXHOCTH TeNla BpAIICHUS] W 00beMa
Tena BpaIeHUsL. MexaHuueckue

MIPUIIOKEHNUS ONIPEJEIIEHHOI O MHTETpaa.
[MonsrTne ¢GyHKIIMH HECKOJIBKHX
nepeMeHHbIX. [lpemen  ¢yHKIMM  ABYX
TIepEeMEHHBIX, HETPEPbIBHOCTh  (YHKIMU

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

113, KP, T

113, KP, T

I3, KP, T

I3, KP, T
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HEeCKOJIbKUxX
nepemenHnblx

Hupppepenyuanvuvie
ypasneHus

Psowt

Kpamnuwie
uHmezpaol.
Kpueonuneiinwie u
nogepxnocmmnoie
uHmezpanl

Inemenmol meopuu
éepoamnocmen u
Mamemamuyueckan

JIBYX TIEPEMEHHBIX M €€ CBOHCTBA. YacCTHBIC
MPOM3BOMHBIC  IEPBOTO  TIOPSIKA, WX
TEOMETPUYECKOE TOJKOBaHWE. JacTHBIC
MIPOU3BOTHBIC BBICIITHAX TTOPSIIKOB.
[Ipow3BomHas 1O HAMPABIICHUIO, TPAJUCHT
CKaJSIPHOTO TOJsl M €ro  CBOMCTBa.
DKcTpeMyM (QYHKIMH JBYX IEPEMEHHBIX,
HEOOXOMUMBIC M JIOCTATOYHBIC YCIOBHUS
CYILIECTBOBAHUSI SKCTPEMYyMa.

OCHOBHBIE TIOHSTHS, 33Ja4H, PHUBOJIIIIIE
K audpdepeHINaIbHEIM  YpPaBHEHUSIM.
YpaBHeHus c pa3aensomuMHUcs
nepeMeHHbIMU.  JIMHeWHble  ypaBHEHUS
nepBoro mopsaka. JuddepennuanbHbie
ypaBHEHMs, OMYCKAIOIIMe IOHWKEHUs
nopsiaka. JluneiiHele nuddepeHiraibHbe
ypaBHEHHsI BbICIINX HOpsakoB. CTpykTypa
pemeHust JTHHEHHBIX IuddepeHImantbHbIX
ypaBHeHUH. IHTerpupoBaHue JHUHEHHBIX

muddepeHIIaTbHBIX OJTHOPOJIHBIX
ypaBHEHHH c MOCTOSTHHBIMH
KO3 PHUIIMEHTAMH. Wuterpuposanue
JIMHEWHBIX HEO/IHOPOHBIX
i hepeHInanTbHbIX ypaBHEHUI c
MOCTOSIHHBIME K03 unmenTamu. CucTeMbl
i hepeHInanTbHbIX ypaBHEHUH.

WHTerpupoBaHre HOPMAJIBHBIX  CHCTEM.
Ilonatne 00 ypaBHEHHAX B YaCTHBIX
POU3BOIHBIX.

Yucnossie psiapl. OCHOBHBIC MOHSTHUS, PSIX
TEOMETPUUECKOI HPOrPECCHUH,
rapMOHUYECKHIA psn. Heobxoaumoe
YCIIOBHE CXOIUMOCTH psiaa. JlocTatouHble
NPU3HAKH CXOIUMOCTH 3HAKOIOCTOSHHBIX
PpsLIIOB. 3HaKoIlepeMEHHbIE psizel,
3HaKouepenymomuecs  psasl.  lIpusHak
Jletitbana. AOcComIOTHasE W YCJIOBHas
cxonuMocTb.  (DYHKIMOHANBHBIE  PSIIBL.
CreneHHble psiIBl U HMX CXOAUMOCTb.
PaznoxxeHue QyHKIUI B CTENIEHHBIC PSbL.
[epuoanyeckue ¢byHKIMY,
TPUTOHOMETPHUYECKHE pARBI Dypse.
Pasnoxenne B pan @Dypbe UYETHBIX H
HEYETHBIX (pYyHKIIHH.

JIBOIHOM MHTErpall, ero reOMETPUUECKUI U
(u3n9yecKkuil CMBICI IBOWHOIO HWHTErpaja.
CsoiicTBa JIBOIHOTO WHTErpaa.
IIpunoxenue JIBOMHOIO HHTErpana.
TpoliHOW UHTErpaJl U €ro BBIYUCIEHUE,
TIPUIIOKECHNS.

KpuBonmueiinprit wHTErpan l-ro poxa.
KpuBonmueiinprit wHTETpan 2-ro  popa.
IToBepXHOCTHBII UHTErPAI.

DOneMeHTHI KOMOWHATOPHKH.
HenocpencrBenHslii moAcueT BEPOSTHOCTH
COOBITHSL. Teopemsr CIIOKEHHUS i

YMHOMEHHSI BEPOSTHOCTEN U CIEACTBHS U3
HuX. @opMmylra TONHOM  BEPOATHOCTH.
@opmyna baifeca. Cxema HCHBITaHHI
bepnymmu. ®@opmyna beprymnu. Teopemsl
Jlannaca. ®opmyna Ilyaccona. uckperHas

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

113, KP, T

I3, KP, T

I3, KP, T

I3, KP, T



cmamucmuka clydaiiHas  BeJIUYMHA. HenpepeiBHas
ciydyaiiHag BenuuuHa. HopMmanbHBIA 3aK0H
pacIpeeneHus.

DJIEMEHTHl MAaTeMaTH4YeCKOH CTaTHCTUKHU.
DJIeMEHTBI KOPPETSIIUOHHOT O u
PEerpecCHOHHOr0 aHaIN3a.

I'eHepabHAs COBOKYITHOCTE M BRIOOPKA.
CratucTuueckoe OonpeJiefieHne BEIOOPKH.
ITonuron. I'mcrorpamma.

B rpade 5 mpuBomaTcs miaHupyembie (OPMBI TEKYIIEro KOHTPOJISA: 3aIiuTa JiabopaTopHoil padotsr (JIP),
BhIMoNTHeHWe KypcoBoro mnpoekra (KII), konTponbHO#t paGotel (KP), pacuerHo-rpadumueckoro 3amanus (PI'3),
nomamsero 3aaanus ([13) nammcanme pedepara (P), scce (D), xommoxkBuym (K), pyOexnsiii xontpois (PK),
tecrupoBanue (T) u T.1.



CTpyKTypa AUCHHUILIHHBI

Tabnuya 2. O61mas TpyA0eMKOCTb JUCHMUILTUHBI cocTaBisieT 17 3aueTHbix equnull (612 yacos)

TPYJOEMKOCTD, HACbBI

BUJI PABOTBI 1 2 3 4 BCETO
ceMecTp cemecTp CeMECTp | CceMecTp
O6mmast Tpy10eMKOCTh (B 144 108 108 108 468
gacax)
KonrtakTnas padora (B 68 64 72 54 280
gacax):
Jlexyuonnvle 3ansmusi (J1) 36 32 36 18 122
Ipaxmuuecxue sanamus (113) 54 32 36 36 158
CamocTrosiTesibHast padoTa 45 17 27 27 116
(B yacax), B TOM YHCJIe
KOHTAKTHAasi padoTa:
Konrponbhas pabora (KP) 6 6 24
CamocTosiTeIbHOE ~ U3YUEHHE 39 11 21 21 89
paszenos
IloaroroBka u MPoOXoxKaeHUe 9 27 9 27 72
MPOMEKYTOUHOM aTTeCTAHU
Buj1 ipome:KyTOUHOi 3a4er IK3aMeH 3a4er IK3aMeH
aTTecTanuu
Tabnuya 3. Jlekuuonuwie 3auamus
Ne
n/n Tema

Dnemenmol TUHEHHOU U 66KMOPHOUL  ajl2e0pbl.

Lenv u 3a0auu usyuenus memvl — paCKpbITh OCHOBHBIE IMOHSATHS MaTPHUILL U ONpeAeTUTEINEH,
UCCIIeIOBaTh METO/bl PEIICHUN CHUCTEM JMHEHHBIX anreOpanyeckux ypaBHeHHH. M3yuuTh
MOHATUSA BEKTOpa, JIMHEHHBbIE Olepauuyd HaJa BeKkTopamu. PaccMoTpeTh mNOHSATHE
CKaJIIPHOTO, BEKTOPHOT'O ¥ CMEIIAHHOTO IIPOU3BEICHHS BEKTOPOB.

Ananumuueckan ceomempus Ha NJIOCKocmu u 6 npocmpaHncmee

ue.flb u 3ao0ayu usyuenust memsvlt — HU3YIUTb MCETOJbl KOOpPAWMHAT Ha IINIOCKOCTU H B
IIpOCTPaHCTBC. PaCCMOTpeTB YpaBHCHUC HpHMOfI Ha INIOCKOCTHU U B IIPOCTPAHCTBE. MSy‘II/ITL
BUbI KPUBLIX BTOPOT'O ITOPAAKA.

Komnnekcnoie uucna.

lle]lb u 3a0aqu uzyyerHusd memvl — U3Y4YUThb IOHATHUC KOMINIICKCHOTO YHCIIA. PaCCMOTpeTB
TreOMETPHUICCKOC I/I306pa)KeHI/Ie KOMIIJICKCHBIX YHCCII, (I)OpMLI 3allMCU KOMIIJICKCHBIX YHCCII,
JIECTBUS HaJl KOMIIJIEKCHBIMH YK CJIaMH.

Beeoenue ¢ ananus.

Llenv u 3a0auu uzyyenuss memvl - PAaCCMOTPETh MOHATHE (DYHKLMHU, CHOCOOBI 3aJlaHMs
¢bynkuuii. M3yuuts onpezeneHue npeaena GyHKIUU, HEMPEPBIBHOCTH (QYHKIMHM B TOUKE U
Ha OTpe3Ke, TOYKH pa3pbiBa (yHKUMU. PaccMOTpeTh TOHSATHE TPOU3BOIHOM, ee
MEXaHMYECKU M TEeOMETpHUYeCKHil  cMmbica.  M3yuuTh  OCHOBHBIE — IpaBHJIA
middepeHunpoBanus, TabIUIy Npou3BOIHBIX. MccnenoBanue — (QyHKIUI C MOMOIIBIO
MIPOU3BOIHBIX.

I/IHmezpanbuoe ucuuciienue.
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Lenv u 3a0auu uzyyenuss memvl — paCCMOTPETH IOHATHE HEONPEACICHHOTO UHTErpaia, ero
CBOICTBA, TaOJIUIly OCHOBHBIX MHTETpajioB. M3yudnTh OCHOBHbBIE METOJIbI HHTETPUPOBAHUSI.
PaccMmoTtpers MOHATHE ONPENETICHHOTO MHTErpalla, €ro reéOMETPUYECKUI U MEXaHUYECKUI
cMblIci. MccnenoBars CBOMCTBA ONPEACIIEHHOTO MHTErPaja U €ro IPUIIOKEHU.

DynKyuu HECKONbKUX NEPEMEHHDIX.

Lenv u 3a0auu usyuenus memvl - U3Yy9UTh NOHATHE (PYHKIUU HECKOJBKHX IEPEMEHHBIX.
PaccmoTtpers yacTHBIE NMPOU3BOJIHBIE MEPBOIO M BBICIIUX MOPSIKOB, HX T'€OMETPUYECKOE
TOJKOBaHME. PaccmoTpers NOHATHE NPOM3BOAHOW IO HANPABJICHWIO, TIPaJUEHTa
CKJIIPHOTO TIOJISl ¥ €T0 CBOMCTBA, SKCTpeMyMa (DYHKITHH BYX ITEPEMEHHBIX.

Jlugppepenyuanvusvie ypasnenus.

Lenv u 3a0auu uzyuenus memwvl —paccmompems OCHOBHBIE TIOHATHS, 3a7a4M, TPUBOISIINE
K guddepeHnnaTbHbIM ypaBHEHUSAM. V3y4HTh OCHOBHBIC THITBI W METOJBI PEHICHHIMA
OOBIKHOBEHHBIX JAU(PPEPEHITUATBHBIX YPAaBHEHUH MEPBOTO W BBICIIMX MOPSAKOB. M3yduTh
METO/IbI PEIICHHI CUCTEMBI U PepeHIINATHHBIX YPABHEHUH.

Psowi.

Llenv u 3a0auu u3yuenus memvl — W3YUUTb OCHOBHBIE IOHSTHS, P IE€OMETPUYECKON
MpOrpeccuu, TapMOHMYECKHil psn. PaccMoTpers mpHU3HaKM CXOAMMOCTH psia, YMETh
MPUMEHSTh UX Ha MpakTuKe. PaccMOTpeTh MOHATHE (PYHKIIMOHAIBHOIO, CTEIIEHHOTO PSIJIOB.
Paznoxxenne ~ QyHKUMH B CTENEHHbIE  PSJIBL. [lepuoguueckue  yHKIUY,
TpuroHomerpuueckue pansl Oypee. U3yunte mMetos pasznoxenust B psag Oypbe YETHBIX U
HEYETHbIX (QYHKIHIL.

Kpamnwie unmezpanvi. Kpusonuneitnvie u nogepxHocmmuble UHmMeZpaisl.

Llenv u 3a0ayu uszyuenuss memvl — W3Y4UTh MOHITHE TBOMNHOIO WU TPONHOIO MHTETPAJIOB,
TEOMETPUUECKHN M (PU3UYECKUN CMBICI, CBOWCTBA. YMETh NPHUMEHSTH TOJy4EeHHBIE
TEOPETUYECKUE 3HAHMS TMpH pEIIeHWH 3adad. PaccMOTpeTb OCHOBHBIE MOHSTHSA
KPUBOJMHEWHBIX UHTETPAJIOB 1-ro u 2-ro poaa.

dnemenmol meopuu 6epoAmMHOCHENl U MAMEMAMUYUECKASA CHAMUCIUKA

Lenv u 3a0auu uzyuenuss memsl — U3y4UTh OCHOBHBIE MTOHSITHS AJIEMEHTOB KOMOUHATOPUKH.
HccnenoBaTh TeOpeMbl CIIOKEHUS M YMHOKEHHUS BEPOATHOCTEH M CIIEJACTBUS W3 HUX,
dbopmyny baiteca. U3yunth cxemy ucnbeiTanuii bepuymium, dopmyny bepHymu, Teopemsl
Jlamaca, ¢opmyna Ilyaccona. PaccMoTpeTh TOHATHS JTUCKPETHOW CIIydalHOW W
HEMpPEepBhIBHONW CIIydyailHBIX BeNWYUH. W3yduTh 37I€eMEHThl MaTEeMaTHYeCKOMl CTaTHUCTHUKH,
KOPPEJSIMOHHOTO W PErpecCHOHHOrO aHaln3a. PaccMOTpeTh MOHSATHS TeHepaibHas
COBOKYITHOCTbh U BBIOOPKA, MOJIMTOH U THCTOTpamMma.

Tabauya 4. Ilpakmuueckue 3ausamus

Tema
1 cemecTp

DeMeHTH! JTMHEHHOH! anreOphl 1 BEKTOPHON  anreOphl.

Ananmutndeckas reoMeTpus Ha MIOCKOCTU U B IIPOCTPAHCTBC.

KommiekcHele uncna.
Beenenue B aHanmus.

I/IHTCFpaJ'ILHOC HCYHUCIICHHUC.



/o

el I e B

N

10.

11.

12.

13.
14.

15.
16.

17.

10.

@DYHKIUN HECKOJIBKUX ITEPEMEHHBIX

Huddepenunanbubie ypaBHEHUS

Psannr

Kparusie nunrerpansl. KpuBosinHEHHbIE U IOBEPXHOCTHBIE HHTETPAJIBI.

ONEeMEHTHI TCOpHUHN BCpOﬂTHOCTGfI 1 MaT€MaTHYCCKas CTaTUCTHKaA

Tabauya 5. Jlabopamophvie pabomel no oucyuniune (MoOyao) — He npedyCMOmMpPeHbl

Tabauya 6. CamocmosamenvHoe usyienue pazoenos OUCYUNIUHbL (MOOYJIs)

BOl'lpOCl)I, BbIHOCMMbIE€ HA CAMOCTOATEC/IbHOEC U3YUYCHUE

Marpuiipsl. JleiicTBUs Haa MaTpULIAMH.

HeBrwiposx1eHHBIE MATPHIIBI.
CucreMbl TUHEWHBIX ypaBHeHU. MeTtop ["aycca.

Bexkropsl. JIunelinble onepanyuu Hal HUMHU.

CkasipHO€, BEKTOPHOE TIPOM3BEIeHHE BEKTOpOB. CMENIaHHOE TPOU3BEACHUE BEKTOPOB.

CucreMa KOOpAMHAT Ha MJIOCKOCTU. JIMHUM Ha MJIIOCKOCTH.

JIuHMM BTOPOro MOpsAIKa Ha MJIOCKOCTU. Y PaBHEHUS JIMHUU B TPOCTPAHCTBE.
YpaBHEHHs IOBEPXHOCTH B MPOCTPAHCTBE.

IlonsaTue u MMpEaACTABIICHUA KOMIIJICKCHBIX YHCCII. HeﬁCTBHﬂ HaJ KOMIIJICKCHBIMH
qucCJiaMu.

Mmuoxectsa. JleiictButenpabie uyncia. [lonsarue Gynkmuu. [locnenoBaTenbHOCTH.
[Ipeaen yucIOBOM MOCIEIOBATEILHOCTH.

[Ipenen pynkuuu. beckoneuno Manbie PyHKIMH. DKBHBAJICHTHBIC OECKOHEYHO MaJIbIe
¢dbyukuun. HerpepbiBHOCTD (DyHKITUY.

[TpousBoanas ¢pynkuu. AuddepeHunpoBaHne HEIBHBIX H MAPaMETPUICCKU 3aaHHBIX
¢byukuuii. Jlorapudpmuueckoe nuddepeHnupoBanue.

[IpounsBoanas BeicIUX nopsakos. Auddepenuuan pyHkumu.
HccnenoBanue GpyHKIMN IpU HOMOIIY TPOU3BOIHBIX.

®opmyina Tennopa.

HeOHpe,Z[CJ'ICHHHﬁ HHTCIrpaJl. IlonsTue HCOMPCACIICHHOI'O UHTETpalia, €ro CBOﬁCTBa;
Ta6J'II/II_[a OCHOBHBIX UHTCTPAJIOB. OcHoOBHbBIC MCTOAbI HHTCTPHUPOBAHUC.

WuTerpupoBanue paioHanbHbIX GyHKIMHA. HTErpupoBaHie HppalMoOHaIbHBIX

GbyHKUIUH.
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18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.

36.

37.

WHuTerpupoBanue TPUrOHOMETPHUECKUX (PYHKIIUH.

OmnpeneneHHblil MHTETpall Kak Ipenes HHTerpanbHol cymMmbl. ®opmyna HeroToHa-
JleitOnuma. ['eoMeTpUYecKHii M MEXaHWYECKHH CMBICT OINPEACICHHOIO HWHTErpania.
CBolicTBa ONpeAeIeHHOT0 HHTErpaa.

Heco6ctBennsie unterpaisl 1-ro poga. HecoGcTBeHHBIE MHTErpaANIBI 2-TO poJa.
I'eoMeTrpuueckre NpUIOKEHUS ONPEAEICHHOIO HHTErpasia. MexaHn4ecKkue MpUIoKeHUsI
OIIPENICNIEHHOTO UHTErpaa.

Oynakun 1ByX nepeMeHHbIX. [Ipon3Boanbie u nuddepeHnmansl GyHKINNT HECKOIBKIX
IIEPEMEHHBIX.

O61ue cBeaeHus o AMPpepeHnanbHbIX YPaBHEHUAX. Y PaBHEHMsI IEPBOTO MOPsiKa

VYpaBHeHus B MONHBIX U depenunanax. MHTerpupyromumii MHOXKHUTEb.
Juddepenunanbabie ypaBHEHHUS BbICIINX MOPsiikoB. HTerpupoBanue 1Y BToporo
MOPSIJIKA C TOCTOSTHHBIMU KOA(PPUITUEHTAMH.

Jlunelnoie HEOTHOPOIHbIE nudpepeHnnanabHbIe YpaBHEHHSL. CucreMsl
g depeHInanbHbIX YpaBHEHHI.
Yucnosble psaapl. OcHOBHble TNOHATHA. JloCTaTOUHBbIE MPU3HAKKM  CXOJAMMOCTH

3HAKOIMOCTOAHHBIX PAI0B.

3HaKoYepenyIoIMecss M 3HaKonepeMeHHble psanapl. CreneHHble psaabl. CXOIUMOCTb
CTETIEHHBIX PSIOB.

Pa3noxxenue QyHKIIMM B CTeNeHHbIE psabl. HekoTopble MpuiiokKeHHs CTENEHHBIX PSJIOB.
Psaawr @ypre. Unterpan Oypeoe.

JIBoiiHOM HTErpa. Beuncienne ABOMHOIO HHTErpajia B ICKAPTOBBIX U MOJISIPHBIX
KoopauHaTax. [IpuoxeHus: IBOHHOTO HHTErpaa.

TpoitHo#t unTerpan. Beruncienue tpoitHoro unterpaina. Hekotopbie npuioxeHust
TPOMHOTO MHTErpaa.

Kpuonuneiinsiii uaTerpan 1-ro poga. Hekotopeie NpuioKeHus: KpUBOJIMHEUHOTO
uHTerpana 1-ro poga. KpuBosimHeHbI uHTErpan 2-ro pojaa. Hekotopeie npuioxeHus
KPUBOJMHEWHOTO UHTErpaja 2-ro poja.

[ToBepxHocTHBII uHTErpai 1-ro poga. HekoTopsie mpuiioKeHus: HOBEPXHOCTHOTO
unTerpana 1-ro poaa. [loBepxHOCTHBIN UHTETpall 2-ro poja. HekoTopble mpuinoxKeHus
MMOBEPXHOCTHOTO MHTErpaja 2-ro poja.

[ToBTOpEHUE UCTIBITAHUIA.

Z[I/ICerTHLIC CHy‘I&ﬁHHC BEIIMYMHBI. 3aKOH OOJIBIITUX YHCEIL.
q)y}IKI_[I/II/I U IJIOTHOCTH paCIIpCACICHUA BepOHTHOCTeﬁ CHy‘I&ﬁHHX BCJIMYMH.

Pacnpeznenenue GyHKINN OHOTO U JIBYX CIy4alHBIX apryMeHToB. CHCTeMBbI ABYX
CITy4afHbIX BETUYUH

DNEeMEHThl MaTEMaTUYECKON CTAaTUCTUKH.
I'enepanbHast COBOKYITHOCTH M BBIOOpKA. CTaTUCTUYECKOE OTIPE/IEICHE BEIOOPKH.
[Tosuron. I'ucrorpamma.
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38. | CraTucTtuyeckue OLIEHKH MapaMeTpoB pacupeieneHus. MeTo 1 pacuera CBOIHBIX
XapaKTEePUCTUK BBIOOPKH. DIIEMEHTHI TEOPHH Koppemsiuu. CTaTucTudeckas IpoBepKa
CTATUCTUYCCKUX T'UIIOTE3.

5. OuneHo4yHble MaTepuaJbl A/l TEKYIIEro U py0esKHOro KOHTPOJIsl yCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTaluu

KoHeunsiMu  pe3ynbpTaTaMd  OCBOGHHSI  IPOTPaMMbl  JAMCUUIUIMHBI  SIBIISTFOTCS
c(OpPMHUPOBAHHBIE KOTHUTUBHBIC JECKPUITOPHI «3HATH», «YMETBbY, «BIAJCTH», PACHHCAHHBIC IO
OTIENBbHBIM KOMIETeHIUAM. DOpMUpOBaHHE STHX JCCKPUITOPOB MPOUCXOIUT B TEUYCHUE BCETO
ceMecTpa 10 dTarnaM B paMKax pa3JIu4yHOIo BUJa 3aHIATUNA U CAMOCTOSITENIbHOM pabOThI.

B xone m3yuyeHus MUCHUIUIMHBI IPEAYCMATPUBAIOTCS MeEKYyUiUil, pyoexdcHblil KOHMpPOib U
npomescymounas ammecmayus.

5.1. Ouenounvie mamepuanvt 0131 mexKyuwiezo Konmponsa. Llenb mexywe2o KOHmMposs —
OIIEHKa PEe3yJbTaTOB pabOThl B CEMECTpEe M OoOecreyeHrue CBOEBPEMEHHON OOpaTHOM cBS3M, Ui
KOppeKIMH OOy4eHMs], aKTUBU3ALMU CAMOCTOATENbHONM paboTel oOydaromerocs. OObeKTOM
TEKYIIET0 KOHTPOJSl SIBJISIOTCS KOHKPETHU3UPOBAHHBIE Ppe3yabTaThl 0o0ydeHus: (ydueOHbIC
TOCTIDKEHUS ) TIO TUCIIATUTAHE

Texywjuii Kommponp YCIEBAaEMOCTH O0OecleyrMBaeT OLICHUBAaHHWE XOJla OCBOEHHUS
IMCIUIUTMHEL «MaTeMaTiuka» W BKJIIOYAeT: pEIIeHWE YpPaBHEHHWH W BBITIOJHEHHWE 3a/JaHU Ha
MPAKTUIECKUX 3aHATHUSAX, CAMOCTOSATENLHOE BHITIOJHEHNE HHIUBUIYaIbHBIX JOMAITHUX 3aJaHHH.

Onenka KadecTBa TIOATOTOBKM Ha OCHOBAaHMM  BBHITIOJHEHHBIX 3aJaHUN  BEIETCS
npenogaBatenieM (¢ OOCYKJIEHHEM pe3ylbTaToB), Oauibl HAYHUCISIOTCS B 3aBUCHMOCTH OT
CIIOHOCTH 3aJaHHUS.

5.1.1. Bonpocwt no memam oucuuniunvt «Mamemamukay
(konmponaupyemas komnemenyus OIIK-3)
Tema 1. DiieMeHTBI JIMHEHHON M BEKTOPHOH ajaredopbi34
1) Matpuupl. Onepanuu HajJ MaTpHUIIAMH: CIOXKEHHE, BBIYUTAHHME, YMHOXKEHHE, Ha YHCIIO.
[IpousBeneHue MaTpuil.
2) Omnpenenutenu 2-ro u 3-T0 NOPsJIKA, KX CBONCTBA.

3) Aunrebpamveckue IOMOJHEHUS,, MUHOPBI. OnpeaenuTenu n-ro nopsaka.

4) HccnenoBaHue CUCTEM JIMHEHHBIX YPaBHEHUM.

5) Pemienne cucteMm JUHEWHBIX YPaBHEHUH C TIOMOIIBI0 OOPATHOM MaTPHIIBI.
6) ®opmynsl Kpamepa.

7) Bexkrtopsl. JIunelinbie onepanuy Haj HUIMH. Pa3ioskeHne BEKTOPOB.

8) CkansipHO€ MPOU3BEICHUE BEKTOPOB.

9) BektopHOE Mpou3BeieHNnEe BEKTOPOB.

10) CmeranHO€ POU3BEACHUE BEKTOPOB.

Tema 2. AHaIUTHYECKasi TeOMETPHS HA IJIOCKOCTH H B IPOCTPAHCTBE

1) Meroa KoopAMHAT Ha MJIOCKOCTH. JINHUM Ha MJIOCKOCTH.

2) IlpsmMas Ha MIOCKOCTU. YTOJ MEXAY ABYMS IPSIMBIMH.

3) VYcnoBus nmapajielIbHOCTH M MEPIEHAUKYISIPHOCTH JBYX HPSMBIX, MEepecedeHrne MpsSMBIX,
paccTosiHUE OT TOYKH JI0 JAHHOM IPSIMOM.

4) KpuBsle BTOPOTO MOPSIKA: OKPYNKHOCTB, SJUIUIIC, TUIIepOoia, mapabdoa.

5) Meton KOOpAUHAT B HPOCTPAHCTBE. IInockocth B MMPOCTPAHCTBC. Paznuunbie YpaBHCHUA
IIJIOCKOCTH.
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6) VYroa Mexay AByMs IUIOCKOCTSIMH, YCIOBHS NIApaUIEIbHOCTU U NEPIEHIUKYISIPHOCTH JIBYX
IUIOCKOCTEMN; PACCTOSAHHUE OT JAHHOW TOYKH J0 JAHHOU IJIOCKOCTH.

7) Ilpsimas B npocTpaHcTBe. Pa3ianuHble BUIbl ypaBHEHUS IIPSIMON B IIPOCTPAHCTBE.

8) VYroxa mexay IByMs MPSIMBIMU; YCIIOBUS NapauIeIbHOCTH U NEPIEHIUKYISIPHOCTU MPSAMBIX;
YCIIOBHE KOMIUTAHAPHOCTH ABYX IPSIMBIX.

9) Ilpsimas u MIOCKOCTh B IpocTpaHcTBe. [loBEpXHOCTH BTOPOTrO MopsIKa.

Tema 3. KoMmmiekcHbIe YACTIA

1) KommekcHble ynciia, OCHOBHbIE IOHSTHUS.

2) T'eomerpuueckoe n300pakeHNE KOMIUIEKCHBIX YUCET.
3) @®opMbl 3aIIMCH KOMITJIEKCHBIX YHCEN.

4) [eiicTBus HaJ KOMIUIEKCHBIMU YHCTIAMHU.

Tema 4. BBeienue B anaJu3

1) ®yakuwms, cnocoos 3ananus GyHKIud. OCHOBHBIE XapakTepucTuku GyHkiuid. ObpatHas u
cioxHast QyHKIUU. OCHOBHBIE 3JIEMEHTapHbIE PYHKLINH.

2) YucnoBsle MOCTIEAOBATENHPHOCTH W WX CBoMcTBa. [lpenmen GyHKIMM B TOYKe W TIpeAes
YHICIIOBOM nocienoBareabHOCTU. OCHOBHBIE TEOPEMBI O TIPE/IENIax.

3) beckoneuno wmanple u OeckoHeUHO Oousblue (YHKIMM W WX cBoWcTBa. CpaBHEHUHE
0eCKOHEYHO MaJibIX (0€CKOHEUHO 0O0JIbIINX) (YHKIIHH.

4) HenpepbIBHOCTH (PYHKIMIT B TOUKE U HA OTPE3KE, TOUKH pa3pbiBa (PyHKIUU.

5) CpoiicTBa GyHKINI, HEMPEPHIBHBIX HAa OTPE3KE.

6) OmnpeneneHre MPOU3BOTHOM, €€ MEXaHWYECKUH W TeoMeTpuuecKuil cMbIcia. CKOpOCTh
MPOTEKAHUS MTPOLIECCOB.

7) IlpaBuna muddepennunpoBanus, TaOIHIA TPOU3BOTHBIX.

8) IIpousBoHas CIOKHOM M 0OpaTHOM (PyHKITHH.

9) Muddepenuman GyHKIUHM U €T0 TPUMEHEHUE B TPUOTUKEHHBIX BEIYUCICHHSIX.

10) IIpousBoanbie u quddepeHnaIbl BHICIIUX TOPSIAKOB.

11) HUccnenoBanue GyHKIUH C TTOMOIIBIO TIPOU3BOIHBIX.

12) MonotonHocTh (pyHKIMH. Hambosbiiee u HauMeHbIee 3HAYCHUST QYHKIIUU. DKCTPEMYM

byHKINHA.

Tema 5. UnTerpajbLHoe HCHUCTIEHUE
1) TlonsTue HeompeAeIEeHHOTO HHTETpaja, ero CBOMCTBA; TaOJMIAa OCHOBHBIX HHTETPAJIOB.
2) OcCHOBHBIE METO/Ibl HHTEIPUPOBAHMUSL.
3) WurerpupoBanue paloHaIbHbIX byHKUUH, UPPaLMOHAIIbHBIX byHKUUH,
TPUTOHOMETPUUYECKUX (PYHKLUH.
4) OnpeneneHHbI MHTErpajl Kak Hpelen HHTerpaibHod cymmbl. @Popmyna HproToHa-
JleiiGHM1IA.
5) I'eomeTpuyecknii W MeEXaHMYECKHUH CMBICT oOmpefeneHHoro wuHrerpaia. CaoiicTBa
OIIPENIEIICHHOTO UHTErpasa.
6) Bpluncnenre miaomaan IUIOCKOW (QUIypbl, BBIYMCICHHME JUIMHBI JYrd IUIOCKOW KpPUBOM,
BBIYUCIICHUE TUIOLIAAN
MOBEPXHOCTH TeJla BpalleHus 1 o0bema Tella BpalleHusl.
7) MexaHn4eckue IpUI0KEHHUs OTPEICTICHHOTO HHTErpasa.

Tema 6. PyHKIIUM HECKOJIBKHX MEPEMEHHBIX
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1) IonsaTre QpyHKIMHU HECKOIBKUX IIEPEMEHHBIX.

2) Ilpenen QyHKIUU IBYX MEPEMEHHBIX, HEMPEPHIBHOCTh (DYHKIMHU JBYX NEPEMEHHBIX U €€
CBOMCTBA.

3) YacTHble IPOU3BOIHBIE IEPBOIO MOPSAIKA, UX TEOMETPUUYECKOE TOJIKOBAHHUE.

4) YactHble IPOU3BO/IHBIE BHICIINX HOPSAIKOB.

5) IIpowusBoiHas O HAIPABJIEHUIO, TPAJAUEHT CKAISIPHOIO MOJIS U €r0 CBOMCTBA.

6) OxcTtpeMyM (GYHKIMK JIBYX II€PEMEHHBIX, HEOOXOJMMBIE W JIOCTATOYHBIE YCIOBHUS
CYLIECTBOBaHMS SKCTPEMYyMa.

Tema 7. [InpdepennuaibHble ypaBHEHUS

1) VYpaBHeHus ¢ pa3AesSOUIMMUCS IEPEMEHHBIMU.

2) JluHeliHble ypaBHEHHUS [IEPBOTO MOPSIIKA.

3) Jluneiinble quddepeHnanbHble ypaBHEHHS BBICIINX MOPSIKOB.

4) CrpykTypa pelieHus JMHEHHbIX JUPPepeHInanbHbIX YpaBHEHUH.

5) WHrerpupoBaHue TMHENHBIX JUPPEpEeHINATbHBIX OJHOPOIHBIX YPABHEHHH C MOCTOSHHBIMU
ko3¢ dumeHTamMu.

6) UurerpupoBaHHe JIMHEHHBIX HEOJHOPOJHBIX JU(PQEpeHLranbHbIX YPaBHEHHH C
MTOCTOSIHHBIMH KO3 (ULIEHTaMU.

7) Cuctemsl quddepeHnnanbHbIX ypaBHEeHUNH. THTerprupoBaHue HOPMAIbHBIX CUCTEM.

Tema 8. Paapl
1) Yucnosbie psipl. OCHOBHBIE TIOHSTHS, PSIJT TEOMETPUUSCKOM TIPOTPECCUH, TAPMOHUIECKU ST
2) HeobxomimMoe ycimoBre CXOAMMOCTH psia. JlocTaTouHble MPU3HAKK CXOAMMOCTH 3HAKOTIOCTOSIHHBIX
PSIIOB.
3) 3HakomepeMeHHbIE psibl, 3HaKodepemyromecss psiapl. [IpmsHak JleiiOHmita. AOcomroTHas U
YCIIOBHAS CXOJTUMOCTb.
4) OYHKIMOHATBHBIC PSIBL.
5) CreneHHbIe PsIbl M MX CXOAMMOCTb. Paznoskenne (hyHKIMI B CTEICHHBIE PSIBL.
6) Ilepuomryeckue GpyHKIMH, TpUroHOMETpUYecKkue psifbl Dypbe. Paznokenne B psg Oypbe YETHBIX U

HEUYETHBIX (DYHKITUH.

Tema 9. Kpatnblie unterpannl. KpuBosmHeiiHble M IOBEPXHOCTHbIE HHTEIPAJIbL
1) JIBoitHO¥M MHTErpal, €ro reOMETPUYECKUI M (PM3UUECKUI CMBICIT JBOMHOTO MHTErpaia.
2) CaoiictBa qBOiHOTO MHTErpaa. [IproxkeHre qBOMHOTO HHTErpaia.
3) TpoliHO¥ HHTErPaI ¥ €ro BHIYKMCIICHUE, TIPUIIOKEHHUS.
4) KpuBoJIMHEHHBII HHTErpaT 1-ro poja.
5) KpuBonmHeiiHbIiA uHTErpan 2-ro poja.
6) IloBepXHOCTHBII MHTETPAL.

Tema 10. Di1eMeHTBI TEOPHH BEPOSITHOCTEN H MATEMATHYECKAS CTATHCTHKA
1) Dnements! Teopun BepositHOCTel. CoObITHE 1 BEpOSTHOCTh. CBOMCTBA BEPOSTHOCTH.
2) TeopeMbl CIOKEHHSI BEPOSTHOCTEH. YCIIOBHAs BEpOSTHOCTh. He3aBHcHMBIE COOBITHS U TEOPEMBI
YMHOKEHHS BEPOSTHOCTEH.
3) dopmyna nonHoi BepositHoct. Popmyria baiteca. [ToBropeHne ncnbIraHmii.
4) ®opmyna bepHynnm, OMHOMUATBHBIE BEPOSITHOCTH.
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5) [pubmnxennsie Gpopmyrs Jlarmaca u [Tyaccona.
6) CnyuaiiHple BeIMYMHBL. YHWCIOBBIE XapaKTEPUCTUKU AWMCKPETHBIX CIy4alHBIX BEJIMUMH W MX
CBOMCTBA.
7) HenpepbIBHbIE CiTydaiiHble BEIMUHUHBL, MX YUCIIOBBIE XapaKTEPUCTUKK U CBOMCTBA.
8) buHOMHaBHOE, PABHOMEPHOE U HOPMATLHOE PaCpe/ICIICHHSI.
9) Mexanmdeckasi MOJIEIb CITy9aliHOM BEJIMUYHHBL. Pacmpeienienne ciyqaifHbIX OIMOOK H3MEPEHUSL.
10) 3akon Gombimx uncent. HepaBencTBo YeObinesa.
11) Pazmuunbie (hopmbl 3akoHa OOJBIMX Yrcell. LleHTpanbHast peiesibHast TeopeMa.
12) DnemeHTB MaTEMaTUYECKOM CTATUCTUKH.
13) I'enepanbHasi COBOKYITHOCTB U BBIOOpKA. CTaTHUCTUYECKOE OTIPEIENICHUE BEIOOPKH.
14) TMomuron. I'ucrorpamma. OreHKH MapaMeTpoB paclpeelieHHs] TeHepATbHOW COBOKYITHOCTH TI0 €€
BBIOOPKE.
15) I'enepanbHas 1 BBIOOpOUHAs UCTIEPCHH.
16) [oBeputenbHble HWHTEPBAIBI I TMapaMETPOB HOPMAIBHOTO pacrpezenenus. HaneKHOCTb.
JloBepHTENBHBIE HHTEPBAJIBL.
17) JloBeputenbHbIi HMHTEpBaN Il Mar. OXWAAHMS TPU W3BECTHOM U HEM3BECTHOM CpEIHEM
KBaJIPATUIHOM OTKJIOHEHHH.
18) Orrenka ToyHOCTH M3MEpeHui. [ [poBepka cTaTUCTUIECKHX THITOTES.
19) JluneitHas KOppEKIWsi, KOPPEIAIMOHHAS 3aBUCUMOCT.
20) KoaddurmeHT Koppemsiium, JIMHEHHas Koppersiiys. Pacyer mpsiMbIx perpeccuit.

Kpumepuu gpopmuposanus oyernok (oyerusaniist) yemHo2o onpoca

VYCTHBIN OnpocC SABISETCS OJHUM M3 OCHOBHBIX CITOCOOOB yuéTa 3HaHWN 00ydaromerocs mo
mucuumuie  «uddepenimansupie  ypaBHeHUs». Pa3BEpHYTBI OTBET CTYIEHTAa JIOJKEH
MPeCTaBIATh OO0l CBS3HOE, JIOTMUECKU IOCIIe0BaTeIbHOE COOOIEHHE Ha 3aJaHHYI0 TeMy,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSTh ONPEACTICHHUSL.

B pesynomame ycmnozo onpoca 3nanus, ooyuaouiezoca OueHUaOmMca no cieoyrouieil
wkane (3a 1 3anamue):

2 6anna cTaBUTCS, €CIIM 00YJAIONTUNCS

1) moJHO M3NaraeT W3ydyeHHbI MaTepual, AaéT NPaBUIbHBIC ONPEeNICHUS IOHITUM;

2) oOHapyXHBaeT MOHMMaHHE MaTepuana, MOXeT 000CHOBATbH CBOM CYXJCHHUS, MPUMEHUTH
3HAHUS Ha TIPAKTHKE;

3) wu3naraeT mMaTepuai MOCIeI0BaTeIbHO M MPAaBUIBHO C TOYKH 3PEHHS] HOPM JIUTEPATypHOTO

SI3BIKA.

1 6ann craBuTCs, ecinu 00yJarOIIUNCS:

1) wu3maraeT Marepuai HEMOJHO U JIOIYCKaeT HETOUYHOCTU B ONPEACNICHUH TOHATH;
2) He yMeeT IOCTaTOYHO TTyOOKO U I0Ka3aTeIbHO 000CHOBATH CBOU CYKJICHUS;
3) wu3naraet MaTepual Hemoclea0BaTeIbHO.

0 6annoe craButrcs, eciu oOydaromuiicss oOHapyXUBaeT HE3HaHUWE OoiblIed yacTu
COOTBETCTBYIOIIETO pa3zelia H3y4yaeMoTo MaTepuana, J0myckaeT omuOKy B (GOpMyIHPOBKE.

banibl MOTYT CTaBUTBHCS HE TOJBKO 3a €IMHOBPEMEHHBIN OTBET, HO U 32 CyMMY OTBETOB,
JAHHBIX CTYIEHTOM Ha MPOTHKECHUH 3aHATHSL.

5.1.2. QOuenounvie mamepuanvl OA1 CAMOCHOAMENbHOU DAOOMbL __ 00yUarouezocs
(munoesvte 3a0auu) (xonmponupyemvie komnemenyuu OI1K-3)

HepequL THUIIOBBIX 3aJa4 AJIsI CaMOCTOSTEIIbHOM pa6OTBI C(I)OpMI/IpOBaH B COOTBCTCTBHHU C
TEMaTUKOMI MPaKTUYCCKUX 3aHATUN O AUCHUIUIMHE «MaTeMaTuKa.
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Tema 1. dnemenmul 1unennol anzedpvl U 6eKMOPHOU  a12e0pbl
1.Haiitu maTpuily TpaHCIIOHUPOBAHHYIO TaHHOM.

2 3 . (2 51
A=56,A=360-
1 0

2. Haiitu npoussenenue marpuly AB u BA (eciu 310 BO3MOXKHO)

34 5
1 23
A= , B={6 0 =2].
1 0-1

71 8

5 1 -2 2 0
3. Beruncauts C = A° + 2B, rne A= . ,B= .
0
1
-10 6
0

1

9 3 -5
4. Hatitn AE, eciin A = . , E=|0
0

5. BbeluucnuTh ONpenennuTens

5 =20
3 7 81|
-1 6 -5

1
6.  Haiitu matpuny, oOpaTHyto JaHHOH A = (0 5 J Crenatbs IpoBEpKY.

ox X, =1,
7.  PewmuTh cucTemMy ypaBHEHUH
2x, +x, =7.

a) C TIOMOII[BI0 OOPAaTHON MAaTPHIIBI,
b) mo popmynam Kpamepa.

8. Hanbl Touku A(1;2;3) u B(3:5;9). Haiitu koopauHATHI BEKTOPA U €TO JIJIHHY.

9. JlaHbl BEKTOPHI a (2:5;7) m b (1;2;4). Haiitm xoopmunatel X, Y, Z BEKTOPHOTO
MPOU3BEICHUS axb .

10. Haiitu momans TpeyronbHuka ¢ BepumHamu A(1;2;0), B(3;2;1), C(-2;1;2).

11. Jansr Bepmuusl nupamuasl A(5;1;-4), B(1;2;-1), C(3:3;-4), S(2;2;2). Haiitu anuHy BBICOTHI,
OTYIIIEHHOM 13 BepuHsbl S Ha rpans ABC.

Memoouueckue pexomeHOayuu no peuieHuIo NPUMepPos U 3a0ad.
[Ipuctynas K CaMOCTOSITEILHOMY pEIIEHUIO 3ajad, HeoOXOAMMO BHUMATEIBHO IPOYECTb

KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TEMbI OCHOBHBIC IIOHATUA TCOPHUU JIMHEHHON H
BCKTOpHOI‘/’I anrerLL OcHoBHas OCJIb HAYYUTCAd PCIIATh TUIIOBBIC 3aJa4d 1O TCMaM MAaTpHUIbI U
ONpCACIINTCIIN, YMCTh MMPUMCHATH MCTO/ KpaMepa n MCTOA 06paTHOI>'I MaTpulbl IIpHU PCIICHHUU
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CHCTEM JTMHEHHBIX anreOpanyecKux ypaBHEHHH. HaxoauTh cKaispHOE, BEKTOPHOE M CMEIIAaHHOE
IIPOU3BEICHUE BEKTOPOB.

Tema 2. Ananumuueckan ceomempus Ha NiIOCKocmu U 6 npocmpancmee.

1. Haiitu ypaBHEHHE IUIOCKOCTH, ITPOXOAIIEH yepe3 Touky M, (2;2;1) u nmapajuienbHON BEKTOpaM
a=(3:2:5), b=(1;-10).

2. OnpenenuTts Yyroia ¢ Mexay AByMs npsmeiMu 3x—5y+7=0, 2x-3y+4=0.

3. Haiitu paccrosiHue MEXKY rapasuiebHbIMU IJIOCKOCTAMU
2x+2y—-2z+3=0, 2x+2y—-z-3=0.

4. Jlyu cBera HampaBjeH 1o npsMoit y =2x—4. [Jloiias mo npsiMoil y = x, OH OTpa3uiICs OT Hee.
Haiitu ypaBHEHHE OTpa)KEHHOTO JTyYa.

5. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Ipoxoisiield depe3 Touky C NEpneHIuKyIsspHO BEKTOPY

AB , e A(3;0;-5); B(6;2;1); C(12;-12;3).
6. OmpenenuTh TpHW KAKKX 3HAYCHHUSX ! Tlapa YpPaBHCHHWH OTMpEICIIeT TMepPIeHINKYIIPHBIC

mIocKocTu X- 2y + 3z =0, x+ 3y -1 z+5=0?

7. 1lpum KakuX 3HaYEHUSX a U b TaHHBIE MIIOCKOCTU 2X + ay - z- 5=0wu bx - 2y - 2z —7 = 0 6yayr
napajuieiabHbI?

8. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJAIIECH 4Yepe3 Hadyallo KOOPAWHAT, MapajuieibHO
3aJaHHOM MIIocKoCcTH 3x — Sy — 27— 4= 0.

9. Hanucarb ypaBHEHHE TUIOCKOCTH, MPOXOAIICH Yepe3 Hayajao KOOPAUHAT MEPHEHIUKYIIPHO K
mwiockocTsIMy —z+4=0wu x+y—z-5=0.

10. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAsmied uepe3 Touky M(2; 3; -4) mapamienbHO
BekTopaMm d (2;1;-1); b (1;-2; 1).

Memoouueckue pekomeHOayUU NO PeULeHUI0 NPUMEPOS U 3A0aH.
[Ipuctynass K CcaMOCTOSTEIBHOMY pEUICHHIO 33j1a4, HEOOXOJUMO BHHMATEIBHO MPOYECTh

KOHTCHT IIO COOTBCTCTBYIOIICMY BOIIPOCY TEMbI AHAJIUTHUYCCKASA I'€OMCTpHA Ha IINIOCKOCTH U B
IIpOCTPaHCTBC. OcHoBHas LECJIb HAYYUTCs pellaTh THIIOBBLIC 3aJa49U I10 COOTBCTCTBYIOHICﬁ TEMC.

Tema 3. Komnaexcnule uucha.

Haiitu cymmy uncen zi=2+iu z,=3 - 2i.

[IpencraBuTh B TPUrOHOMETpUUECKOH popMme uuciio z=2+2i.
Beruucnuts (2+i3)(3-i2).

Beruucnuts (a+ib)(a-ib).

Haiitu 3HaueHue BbIpakeHus (3-i2)°.

A e

6. Boruncouts (1+i).
IIpeacTaBUTh B TPUTOHOMETPUUECKOH (hPOpMe KOMILTIEKCHBIE UUCIIA:

7. 1+i\/§.

8. V3-i
9. 3+i3.
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Memoouueckue pekomeHOayuu no peuieHuIo NPUMEPOs U 3a0ad.
[Ipuctynas K caMOCTOSITETPHOMY PELICHHIO 3ajad, HEOOXOIMMO BHHUMATEIBHO IMPOYECTh

KOHTEHT II0 COOTBETCTBYIOLIEMY BOIIPOCY TEMbI AHAJIUTHYECKAs] N€OMETPUS Ha IUIOCKOCTH WU B
npoctpanctBe. OCHOBHAas 1iefb HAy4UTCA BBINOJHATH apu(MeTHUecKue JeHCcTBUA Hal
KOMIUJIEKCHBIMH ~ YHMCJIaMU. YMEThb MPEJICTaBIsATh KOMIUIEKCHOE YHCIO B aiuredpanyeckoi,
TPUTOHOMETpHUECKOH (opMe. Pemiats nocraBiieHHbIE 3a/1a4H.

Tema 4. Beeoenue ¢ ananus3.
Bpranciuts npenensi:

x> +6x+8
=2 P48
22X +x* -5

2. lm —;
oo xT 4 x =2

im VI+x —+v1—x

x—0 3x

4. 3amana Qynkmus y=f(x). HaliTu Touku paspeiBa QyHKIHH, eciu OHU cymiecTByoT. Caenarhb
YEPTEK.

2, x<-=2;

f(x)=4v4-x*, -2<x<2;

x=2, x>2.

TTonp3ysick OCHOBHBEIMU IpaBmiiaMu JuddepeHIMpoBalns, HAUTH f'(x), €ClIu
b

x* -1

5. flx)=

9

6. flx)=xarctgx-3In(1+x>);

J JUTSI 3aJaHHBIX (DYHKITHA:

7. Haiitn ﬂ u >
dx X

y=lInsin(2x+5);

8. Haiitu Hanboubliiee ¥ HaMMEHbIIee 3HaUeHUs! GYHKIHHU f{x) =x>-12x+7; [0;3].

Memoouueckue pekomeHOayuu no peuleHuro nPUMepPos U 3a0au.
[Ipuctynas Kk camMOCTOSITEILHOMY PELICHUIO 3373y, HE0OXOJMMO BHUMATEIbHO MPOYECTh

KOHTCHT IIO COOTBCTCTBYIOLICMY BOIIPOCY TEMbI AHAJIUTHUYCCKAA T'COMCTpUSA Ha IJIOCKOCTH U B
IMPpOCTPaHCTBC. OcHoBHas HCJIb HAYUIUTC BBIYUCIEATH IIPEICIIbI (byHKI.IPIPI YMeTh HaXOAUTh TOUKHU
pas3pbiBa. Hay‘II/ITBCH BBIYUCITE MTPOU3BOJAHBIC IIEPBOI'0 W BBICIIUX IMOPAIAKOB. YMeTh HaxOIUTh
HauOOJIbIlIee U HAUMEHBIIICE 3HAUCHHE (l)yHKI_II/II/I C MMOMOIIBIO MPOU3BOJHBIX UCCIICAOBATH Fpaq)I/IK

GyHKIHH.

Tema 5. Humezpanvnoe ucuucnenue.
Buiyucaums unmezpanvt om 3a0anHix yHKYULL:

18



N
V16— x*

2. [Gx+1)%dx.

3
3. I(1—2x+3x2)dx
-1
z
2
4 jsinx-cos2 xdx
0
5.  BbYUCIMTH MIOMAAL GUTYpPhl OTPAHUYEHHON TMHUAMU y=x>-2x+4, y=3, x=-1.

6. Bpuuciute 1omane (QUIypbl OrpaHUYEHHOW JIMHUSAMM: OJHOW apKOW IUKJIIOW]IBI
x=a(r—sint), y=a(l-cost) uockio Ox.

7. Beluucnuth miomane GUrypsl OorpaHUuYE€HHON JTUHUSAMU: aCTPOUION
X=acos’t, y=asin’t.

8. Ompenenutsb 00beM Teia, 00pa30BaHHOIO BpallleHneM (UTYpbl, OTPaHUUYEHHOM JTMHUSIMHU:
x*—y*> =4, y==2 Bokpyr ocu Oy.

9.  OnpenenuTh AIMHY Iyrd KpuBoi: y> =x°, x=0, y=8, oTcedeHHol npamoii x =4/3.

6 t4

10. Onpenenuth AJIUHY AYyTH KPUBOU: X = L y=2- 7 MEXK1y TOUKAMH TIEPECECUEHUSI OCSIMU

KOOP/IMHAT.

Memoouueckue pekomeHOayuu no peuleHuro NPUMepPos U 3a0axu.

[Ipuctynas Kk camMOCTOSITEILHOMY PELICHUIO 337ay, HE0OXOJMMO BHUMATEIbHO MPOYECTh
KOHTEHT [0 COOTBETCTBYIOILIEMY BOIIPOCY TEMbl aHAIUTHUYECKash F€OMETpPUsl Ha IUJIOCKOCTH U B
npoctpaHcTBe. OCHOBHasg IeJib HAYYUTCS BBIYHUCIATH OIPEACICHHBIH M HEONpeeTeHHbIN
MHTErpajibl 1 YMETh UCIOJIb30BaTh MPUIIOKEHHS ONIPEICICHHOTO HHTerpaa.

Tema 6. @ynKkyuu HecKONbKUX NEPEMEHHBIX.

1. Haiitu YacTHbIE MIPOM3BOTHBIC MEePBOTO u BTOPOTO MopsIKa
z=2x +3x 45y -7

GbyHKIIII
2. Bbraucauth YaCTHBIC MIPOM3BOTHBIC MIepBOTO mopsijiKa
GbyHKITII z=xy- 4:{& 6y +5 B TOYKE M, (2, 1). Haiitu mpousBogHBIE BTOPOTO
MOPSIIIKA.
- wain 2y
3. Haiitu yacTHble MPOM3BOJIHBIE MEPBOTO TOpsAAKa (QYHKIUU %"'{x_g . I[IpoBeputs,

i i

uro ~® ¥ 3ammcath MOTHBIN quPEPEHIHAT IEPBOTrO MOPSIKa dz

4. HailTh dacTHbIE NPOM3BOAHBIC IIEPBOrO MOPAAKA (GYHKIHH ~  ° (oSt
" i

F =i .
IIpoBeputs, uto ~® “*. 3anmucarh NOJHBIN JudQepeHnran nepBoro Nopsaka dz
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zZ =sin %
5. Haiiti yacTHBIE IPOU3BOJHBIE TIEPBOTO NOPsIIKA QYHKIUN 2

o arczg{x\/;) .

6. HaiiTu uyacTHble TPOW3BOJIHBIC TIEPBOTO ToOpsAKa  (QyHKIHUK

3anucath MoJIHBIN 1uddepeHnnan dz

o
z="Fxigx+inl x* + )
7. HaiiTi yacTHBIC IPOU3BOIHBIE TIEPBOTO MOPSAKA (DYHKIUN ’

_ =2 N
8. Wccrenoats Ha sKkeTpeMyM dynKmio 2 = 0% TR/ 2T —x=4y

9. WccnenoBarh Ha 3KCTpEMyM (PYHKIIMIO IBYX ITEPEMEHHBIX
z=y +2xy—dx—2y-3

Memoouueckue pekomenoayuu no pewenuio npumMepos u 3a0axu.

[Ipuctynass K camMOCTOSITETBHOMY PEIICHHIO 3a1ad, HEOOXOJMMO BHHMATEIBHO MPOYECTh
KOHTEHT TI0 COOTBETCTBYIOIIEMY BOMIPOCY TeMbI (YHKIIMH HECKOJBKUX NepeMeHHbIX. OCHOBHas
[eNIb  HAaXOXKJCHUE YaCTHBIX MPOM3BOJHBIX MMEPBOTO M BTOPOTO TOPSAKA, a TaKXKe IOJIHOTO
muddepennrana QyHKINU, UCCIETOBaHNE HA IKCTPEMYM (YHKIIHIO IBYX IEPEMEHHBIX.

Tema 7. Jughghepenyuanvuvie ypasnenus.
Haiimu o6wue pewienus ypagHenuil u cucmem:

1 xy'+y=0.

, (14y2)dx =122 |d.

3 xy'+y=3.

4 Y33 =y=0, y0)=1 Y(©)=2 y(0)=I,
5. Y'-2y=3y=et

6 y”+2y’—3y=x2€x;

dx
—=3x+
dr g
d b
—y:8x+y
7. dt
x=y+tg’t—1
8 y=—x+tgt

x=x+2y+16te
9 y=2x-2y

Memoouueckue pexomendayuu no pewenuro RpumMepos u 3a0au.

[pucTymass K CaMOCTOSATENBHOMY DEIICHHIO 3a/ad, HEOOXOJAMMO BHHMATEIBHO IMPOYECTh
KOHTEHT 110 COOTBETCTBYIOIIEMY BOMPOCY TeMbl AuddepeHimanbabie ypasHeHus. OCHOBHAS 1EITh
HAXOX/ICHUE PEIICHUH OOBIKHOBEHHBIX TU()(PEepPEHIHATbHBIX YPaBHEHHH MEPBOTO ¥ BBICHIAX
HOPsAAKOB. VI3yduTh METOIBI PEIICHHUSI CUCTEM JIMHEWHBIX MU PEpeHIIMATBHBIX YPABHEHUI .
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Tema 8. Paow.
HccenenoBats Ha CXOMMOCTD PSIBL:

iL

1. n=1 3” + 4 N
i 2n—1Y
2 n=1 71’2 + ]
= 2n
3' Z n ;
n=I 3 : I’l'
=(8n+1Y
4. 3|22
n=I 4” - 2
o0
5. Haiiti npoMeXyTOK CXOIUMOCTH CTEIIEHHOTO Psia Z nlx" .
n=1
y 2 (x+1)
6. HaliTi mpoMeXyTOK CXOIUMOCTH CTENIEHHOTO Psia Z ?
n=11"

7. Paznoxuths pyHkuuio B pag Oypbe Ha cerMeHTe [_7[; 72-] f (x) =X
Paznoxurs pynknuio B psg Oypbe Ha cerMeHTe [—71' T ] f(x) =]—x.

Memoouueckue pexomenoayuu no peuieHuro npUMepos U 3a0au.

[Ipuctynas K caMOCTOSITEIFPHOMY PpEUICHHIO 3aad, HEOOXOAMMO BHHUMATEIBHO MPOYECTh
KOHTEHT 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl psijibl. OCHOBHAS 1eJIb IPUMEHEHHE Ha MPAKTHKE
OCHOBHBIX MPU3HAKOB CXOJUMOCTU DPsioB. M3yduTh mMeron pasznoxeHus B psja Dypbe YETHBIX U
HEYETHBIX (QYHKI[HIL.

Tema 9. Kpamnoie unmezpanst. Kpueonuneiinvie u nosepxnocmmsie unmezpaisl.

. . . X
1. BelUMCINTE JABOWHOM MHTErpal B MPAMOYIOJILHOW OONACTH: J. —dxdy, ecnu obmacte D :
DY

x=1, x=2, y=4, y=6.

2.  BbluncauTh IBOMHOW MHTErpal: J.J. ¢*Vdxdy , ecnu obnmacte D orpaHnveHa JUHHAMH: y=¢*,
D
x=0, y=2.
3.  Bpramcnouth miomanas GUrypsl, orpaHudeHHol nuHusaMu x+y=4, x-3y=0, x+y=8, 3x-y=0.

BBIYMCINTL KPUBOJIMHENHBINA HHTErpa J.()C2 +y%)dl, ecnu myts ot touku O(0;0) 10 ToukH
OA
A(1;1) - otpesox mpsmoii.

4. Beruucnuth unTerpan I = | (x+y)dx+ ydy no mapabone y = x2 ot Touku A(0;0) 10 TOoukM
AB

B(3;9).
5. BorunciauTb KpUBONUHEHHEIN uHTerpan [ = | dl no npsiMoit muamun ot Touku A(0;4) 1o Toukn
AB

B(2;2).
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6. BpluMcIuTh KpUBOJIUHEWHBIA UHTErPal J(X + y)dx—(x—y)dy Bnons nyru kpusoii y= %x2

AB

ot toukn A(2;2) no touxu B(4;8).

7. BBIYKCIIMTD KPUBOJIMHEHHBINA HHTETPA J(x — y)dl, ecnu iyts ot TouKE O(0,0) 10 TOUKM
OA
A(4,3) - oTpe30K NpsIMON.
8. BbIuMcIUTh KPUBOJIMHEWHBIA HHTErPal J (x2 —2xy)dx+ (y2 —2xy)dy Bnons nyru
AB

napa6onst ¥ = x° ot touxu A(—1;1) 1o rouxu B(1;]).

Memoouueckue pexomernoayuu no peutenuio npumMepos u 3a0au.

[lpucTyrnas K CaMOCTOATENBHOMY PELIEHHIO 3a/[a4, HEOOXOIUMO BHHMATEIBHO IPOYECThH
KOHTEHT M0 COOTBETCTBYIOIIEMY BONPOCY TEMbI KpPATHBIE HMHTETPAibl, KPUBOJIMUHEHHbBIE |
IIOBEPXHOCTHBIE MHTErpaisl. OCHOBHAs I€lb yMETh BBIYUCIATH KDPATHBIE U KPUBOJIHMHEHHbIE
uHTerpaisl 1-ro u 2-ro poja.

Tema 10. Jnemenmuvt meopuu epoAMHOCMeENl U MAMEMAMUYECKAA CIAMUCMUKA
1. Ckonpkumu crioco0amMu 7 KHUT pa3HBIX aBTOPOB MOKHO PACCTABUTh HA MOJIKE B OJHUH P’

2. CKOJIBKMMH cOCO0aMU MOTYT OBbITh pacCTaBieHbl 5 ydacTHUIl PUHAIBHOTO 3a0era Ha 5-Tu
OErOBBIX TOPOKKAX?

3. VYyammMmcs Jganu cnucok u3 10 KHUT, KOTOPbIE PEKOMEHAYETCS MPOYUTaTh BO BpeMsi
KaHUKYJ. CKOJTBKUMH CIIOCO0aMU YICHHUK MOYKET BbIOpATh U3 HUX 6 KHUT?

4. BeposiITHOCTh HACTYIUIEHUS COOBITUS B KaXKIOM W3 OJMHAKOBBIX HE3aBUCHUMBIX UCIBITAHUI
paBHa 0,02. Haiitu BepoaTHOCTH TOTO, uTO B 150 MCHBITAHUSAX COOBITHE HACTYIUT POBHO 5
pas.

5. B xopoOke 9 cunmX, 6 3e1eHBIX, U 3 KpacHBIX KapaHamia. Haynauy BEBIHUMAIOT KapaHaaia.
KakoBa BepOsSITHOCTB TOTO, UTO KapaHalllN:

a) Bce 3 KapaHjalia OJHOTO I[BETa;
b) Bce 3 pa3HBIX IBETOB;

¢) 2 cuHMX U | KpacHBI;

d) 2 3eneHsx u 1cUHMIA.

6. CnyqaﬁHa;I BenuuuHa X 3a/laHa 3aKOHOM pacCIpCaACIICHUS]. Haiitu MaTEMATHUYICCKOC
OXHUJAHHUEC U JUCIICPCHULO.

X112 (31]4]5
p|01{02{03]03]0,1

7. 3az[aHa IUIOTHOCTBb BEPOATHOCTU Cﬂy‘laﬁHOﬁ BCINYMHBI X

0, x<0,
flx)=42x, 0<x<l,
0, x>1.
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Hatitn BCPOATHOCTH TOIO, UYTO B PC3YyJIbTaTC MUCIBITAHUC X NpuMET 3HAYCHHC,
npuHajyiexaiee uarepsaity (0,5;1).

8. HaiiTi nucniepcuro TUCKPETHON CITydalfHOUM BEIMUYMHBI X-9HCIia TIOSBICHUN COOBITUS A B
JyX HE3aBUCUMBIX HCIIBITAHUSX, €CIIH BEPOSTHOCTH TOSBICHUS COOBITHS B ATHX
WCIIBITAHUAX OJIMHAKOBBI, U U3BECTHO, 4YTO M(X)=0,18.

9. Iluckpernas ciydaiiHas BenuuuHa X MOXKET IIPUHMMATh TOJIBKO 2 3HAYEHHA: X; M X,,

npuueM X; < X,. M3BecTHa BepoATHOCTH (.5 BO3MOMKHOTO 3HAYEHHUS X;, MaTEMaTUYECKOE

oxuganne M(x)=3.5 u nucnepcus D(x)=0.25. Haiitu 3akoH pacrpeaeneHus 3TON

CIy4ailHOU BEJIMYHHBI.

10. Haiitn aucnepcuro TUCKPETHOMN CIIydalHOW BEJIMYMHBI X- YMCTa TOSBIECHUN COOBITHS A
B UYETHIPEX HE3aBHUCHUMBIX HCIBITAHUIX, €CITU BEPOSITHOCTH MOSIBICHHUS COOBITHH A B
Ka)XJIOM ucTibITaHuu paBHa 0.25.

Memoouueckue pexomenoayuu no peuleHuio NpUMepos U 3a0au.

[Ipuctynas Kk camMOCTOSITEILHOMY DPELIEHUIO 33/7a4, HEOOXOJMMO BHUMATENIbHO MpPOYECTh
KOHTEHT II0 COOTBETCTBYIOIIEMY BOIIPOCY TEMBI TEOPHS BEPOATHOCTEH M MaTeMaTHYecKas
cTaTucTuKa. V3yduTh OCHOBHBIE MOHATHUS: COOBITHS, UX BHJIbI, BEPOSITHOCTh. Pa3BuBaTh ymMeHUs
penaTe 3aJ1a4M 10 TeMeE, JOTUHYECKOE MBIIIIEHUE, MATEMaTHYECKUI KPyro3op.

Kpumepuu ¢opmuposanus ouenok no 3adanuam 011 cAMOCMOAMENbHOU pPAdONbL
cmyoenma (munoewvle 3a0auu):

«omauunoy (4 Oamnma) - oOydarOmIMiiCS TOKa3ay TJyOOKHWE 3HAaHWsA Marepuajia IIo
MOCTABJICHHBIM BOIpOCaM, TpPaMOTHO M JIOTMYHO ero wusnaraer. CBOOOJHO HCIMONB3YET
He0OXoauMBbIe POPMYJITBI TIPH PEIICHUH 33]1a4;

«xopowoy (3 6amna) - oOydarImMics TBEPAO 3HAET MaTepuaj, PAMOTHO €ro M3JIaraeT, HO
JIOTYCKaeT HETOYHOCTH B MpOIIecce PelIeHus 3a1ay;

«yoosremseopumenvroy (1-2 6ama) - oOyJaronuics UMeeT 3HaHUsI OCHOBHOT'O MaTepuaia
10 TOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTajlei, JOMycKaeT OTAeIbHbIe HETOYHOCTH MpU
pELIeHNUH 3a]1aY;

«Heyooenemeopumenvno» (0 0aoB) — OOy4yaIOIMIMKCS JOMYyCKAaeT rpyOble OMIMOKHA B
OTBETE Ha MOCTaBJICHHBIE BOMPOCHI U MPHU PEUICHUU 3a/1a4.

5.2. Ouenounvie mamepuanvt 01 pyoesHcH0o20 KOHMPONA

PyOexHblii KOHTPOJIb OCYILECTBISIETCS M0 O0Jiee WM MEHEEe CaAMOCTOATEIbHBIM pa3feliaM —
y4eOHBIM MOJYJSIM Kypca W MPOBOAMUTCA 10 OKOHYAHUU M3YUEHHUs MaTepHualla MOIyNs B 3apaHee
yCTaHOBJICHHOE BpeMs. PyOeHbII KOHTPOIb MPOBOJUTCS C IENbI0 OMpPENCICHUsS KauyecTBa
YCBOGHHUS MaTepuana yueOHOTO MOyl B LIeJOM. B TedeHue cemecTpa MPOBOJIUTCS mMPU MAKUX
KOHMPOJIbHBIX MEPONRPUAMUI RO 2PAPUKY.

B xauectBe QopM pyOEKHOTO KOHTPOJS MOKHO HCIOJB30BaTh TECTHPOBaHUE (MHMCHbMEHHOE
I KOMIIBIOTEPHOE), TPOBEICHHE KOJJIOKBUYMa WJIM KOHTPOJBHBIX paboT. Ha pyOexHbie
KOHTPOJIbHBIE MEPOIPUATHS PEKOMEHIYETCS BBIHOCUTH BECh IMPOTrpaMMHBIN Marepuan (Bce
pas3fensl) Mo AUCIUTUIHHE.

5.2.1. Ouenourvie mamepuaisl 0,11 KOHMPOJILHOU PadOmbl
(koumponupyemvie komnemenyuu OIIK-3)
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Tunoegote eapuanmasl Koumpwlbnblxpaﬁom:

Bapuanm Nel
1) Pemuts cucremy ypaBHeHui MetoioM Kpamepa; cpecTBaMu MaTpUYHOIO UCUHUCIICHUS.
xX+y+z=3
x—y+z=5.
x+y—z=7
1 2
2) Haiitu npousBenenue matpury A-B, u B-A,ecnmu A= | -1 4|, BZ(é fj
0 2
I x 3
3) Pemmuth ypaBuenue: (5 0 7|=4
6 7 -1

1)

2)
3)

Bapuanm Ne?2
JHansr Bepmuabl TeTpadapa A(-1, 0,2), B(1, 3, -6), C(-6, -1, 0), 4(3, 1, 2). Haittu nnuny
BBICOTBI, OITYIIEHHON U3 BepuiuHsbl C.
CocTaBuTh ypaBHEHHE MPSIMON MPOXOAIIECH yepe3 Hayallo KoopaAuHaT U Touky A(1,-5).
Hansr Bepmuabl Tpeyroiasauka A(-1,4), B(3,7), C (-2, 5). Haiitu: ypaBHEeHUSI CTOPOH
TPEYroJbHUKA; JUIMHY BBICOTHI, OMYILIEHHOMN 13 BEPUINHBI A.

Bapuanm Ne3

Berancants MpEeacibl:

1)

lim (Bx—-2)(4x+4)

X—>00 2

x“—4x+3

2) lim—r
) 0 yx+4-2
1

3) lim(l+2x) '

x—0

2. 3anana ¢ynkuus y=f(x). Haiitu Touku paspbiBa QYHKIUH, €CIIM OHU CYIIECTBYIOT, MIOCTPOUTH

rpadux.

1
3. Haiitu npousBoHyto y = x° sin{ J

—x=3, x<-2;

A {xz -4, x>-2

3x-5

Bapuanm Ned

1) BeruuciuTh HeonpeAeIeHHbIA HHTErpal jCOS 6xdx .

2) Haiitu 3HaueHue ONpe/eeHHOTo HHTerpaia I

4

01+4x.
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3) Haiitu niomans GUrypbl, OrpaHMueHHON JTUHUAME y = X, y=2—Xx.

Bapuanm Ne5
1) Haiitu o0mee pemieHre ypaBHEHUs (x—xy2 )dx+(y —yx? )dy =0.

Y _ y

2) Haiiti obmiee pemieHre ypaBHEHHUS y o=
X X
3) Haiitu obuiee pemeHns TMHEHHOTO HEOIHOPOAHOTO MU PEPEHIINATHHOTO YPAaBHEHHS C

HOCTOSIHHBIMU KO3 (QHIUEHTaMH y” +9y = 6e>"

Bapuanm Ne6

5

1) UccnenoBaTh psll Ha CXOAUMOCTb. YKa3aTh MPU3HAK. z

n=1

n+l *

2) I/ICCJ'ICI[OBaTB Ha CXOJUMOCTH CJICIYIOIIUE PSIIbL:

Bapuanm Ne7

o o o X
1) BobruucauTh IBOWHON MHTETpan B MPSIMOYTOJBHON 00NacTH: HTdXdY , ecmu  obmacte D :

x=1, x=2, y=4, y=6.
2)  BobluncnuTh OBOIHON MHTErpa: ” e*Vdxdy, eciu obmacte D orpaHuueHa JTMHUSAMH: y=¢*,

x=0, y=2.
3) Haiitu 06beM Tela, orpaHUYEHHOTO MOBepXHOCTIMH 2X+3y+z=1, x=0, y=0, z=0.

Bapuanm Ne§

1) BbluMcnuTh KpPUBOJIMHEWHBIM WHTETpall: jyds , ecmu K- oTpe3ok mnpsaAMoi y=X Mexnay
K

toukamu A(0,0) u B(1,1).
2) Ilpumenss ¢opmyny I'puna, Bbruucauts [= §3(X2 +y))dx +(x—y)’dy, ecmu C —
C

OKPY/KHOCTb X*+y*=4.
3) Beruncnuts: f 7xdy — 4ydx , ecnu K- koutyp Tpeyronsuuka ABC, A(0,0), B(0,2), C(2,0)
K

Bapuanm Ne9
1) B maprum u3 20 neraneit umeercs 3 OpakoBaHHBIX. KakoBa BepOsSITHOCTb TOTO, YTO Cpenu
0TOOpaHHBIX Hayjauy 5 netaneit okaxercs | GpakoBaHHAS.
2) B nepBoM simuke 4 Genblx U 3 YepHBIX IIapa, BO BTOPOM 2 OenbIX M 5 KpacHbIX mapoB. U3
KaX/I0TO SIIIIUKa BBIHYJIM 10 mapy. KakoBa BeposITHOCTB TOT0, 4TO 00a I1apa KpacHbIE.
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3) Haiitu wmaremaTuyeckoe OXHJAAHHE CIy4alHOM BEJIMYMHBI Z, €CIM M3BECTHBI, YTO
M(X)=5 MX)=3, z=X+Y.

Konumponsnas paboma. KoutponbHast paboTa — muchMeHHas paboTa HEOOIBIIOTO 00beMa,
Ipearnoaraoniasl MpOBEpKY 3HAHUN 3aJaHHOrO K M3YyYEHHMIO MaTepuala U HaBbIKOB €ro
MPAaKTUYECKOTO IpuMeHeHus. [IpoBoauTes Tpu paza B TeUeHUE M3YUEHUS AUCIUIUINHBI (CEMECTp) B
qackl ayaquTOpHO paboThl. He Menee uem 3a | Hemenro 10 KOHTPOJIBHON pabOTHI, MPEToaaBaTelb
JIOJDKEH OTPEACIHUTh CTYyJSHTaM HCXOJHBIE JaHHBIC ISl MOJITOTOBKH: HA3BaTh paseiibl (TEMBI,
BOTIPOCHI), IO KOTOPBIM OyIyT KOHTpOJIbHBIC 3aJaHusl, TEOPETUYECKHE HCTOYHUKU (C TOUYHBIM
yKa3aHUEM pa3JIesioB, TEM, CTaTel) JAJIs MOJATOTOBKH.

KoHTpospHBIE pabOTHI MOTYT COCTOSITh M3 OJTHOTO MJIM HECKOJBKUX 33JaHUH MPAKTHIECKOTO
conmepkanus. [Ipu BBIIOJHEHWH KOHTPOJILHOW pabOTHl TOJH30BATHCS KOHCIEKTAMHU JICKIUH,
yu4eOHMKaMH, 33JaYHUKaMH He pas3penieHo. JIMMTenhHOCTh pemieHus] KOHTPOJBHBIX 3aJaHui
cocrtaBisieT He Oosiee 90 MUHYT.

Kputepuu onenku. YpoBeHb 3HaHUI onpeensiercs oaiaamu:

6 6annoe - IPaBWIBLHO BBHITIOJHEHBI BCE 3a/IaHUS, MPOJIEMOHCTPUPOBAH BHICOKUH YPOBEHB
BJIAJICHHS] MAaTE€PHAaJIOM, TIPOSIBIIEHBI MTPEBOCXOTHBIE CIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 331aHUH.

5-4 o6anna - TUpaBWIBHO BBHINOJHEHA OoJbIIas 4YacTb 3a/laHUi, MPHUCYTCTBYIOT
HE3HAYUTENIbHbIE OIMIMOKH, MPOJAEMOHCTPUPOBAH XOPOLIMN YPOBEHb BIAJCHUS MaTepuajIoM,
MPOSIBJIEHBI CPEIHUE CIOCOOHOCTH MPHUMEHSTh 3HAHUS W YMEHHS K BBIMOJTHEHHIO KOHKPETHBIX
3aJaHUH.

3-2 fanna - 3aaHUs BBHINOJHEHbI OOJiee YEM HAIOJIOBUHY, MPUCYTCTBYIOT CEpPhE3HbIE
OLIMOKH, MPOJEMOHCTPUPOBAH YIOBIETBOPUTENbHBIN YPOBEHD BIAJCHUSI MAaTEPUATIOM, MPOSIBICHbI
HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHUSI U YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX 3a/laHUM.

1 6ann - naH HETMOJHBINA OTBET, MPEICTABIIONINK COOOW pa3po3HEHHBIC 3HAHUS 10 TEME
BOIPOCA CYIIECTBEHHBIMU OLUIUOKAMH B OIIPE/ICTICHUSIX.

0 6anno6 - pu MOJTHOM HECOOTBETCTBUH BCEM KPUTEPUSIM U OTCYTCTBHH OTBETA.

5.2.2. Ouenounvie mamepuanwvi: Tunogvie mecmoewie 3a0anusi 0 OUCHUNIUHE
«Mamemamuxay (konmpoaupyemvle komnemenyuu OIIK-3)

[TonHbIi TepeyeHb TeCTOBBIX 3a1aHui npencrasieH B JOUC —

http.:/fopen.kbsu.ru/moodle/course/view.php ?id=4014

3 -2 1

S: Ompenenurens |— 2 1 3| paBeH ...
2 0 -2

+:-12

- -10

- 15

- 17
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http://open.kbsu.ru/moodle/course/view.php?id=4014

3 2 4
[IpousBenennem matpuusl A :( { 5) U BEKTOpa x:(

j SABJIACTCA

9 10 11
:Eemu f(x)=2x+6,A=|1 1 1 |t0o f(A) pasno...
2 3 4

5]

24 20 22
2 8 2
4 6 14

sy

9 10 11
=1 1 1
2 3 4

20 22 24

20 22 24
&8 8 8

wn

11 8
: OOpaTHO# 17151 MaTpULIBI ( 4 3} SBIIAETCS MaTpULA ...
3 -8
+:
—4 11
11 4
s 3
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S 38 - 27 ¥ -5
:P . = R
CHICHNEC MAaTPUYHOI'O YPABHCHUA 17 _ 19 . 23 HUMECT BU

S: Ecm Bextopa a( 4;2k;—1) u b =(~1;1;4) nepuesmuxynspsi, T0 k  paBHO...
+:4
-4
- 2

-2
I:

S: Ecnu naHsl BeKTOpa a (6,0,1 2) u b (— 8,1 3,’ < ), TO 3TH BEKTOPBI NIEPIICHIUKYIISPHBI IIPU 2

PaBHOM...
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I:
S: Yron Mexay BeKTopamMu 5(— 1;2;—2) ub (6;3;—6) paBeH. ...

-: arcsin —
9

4
+:. arccos —
9

> arct i

L arcctg i
' 9

w2

: CKaJspHOE TIPOU3BE/ICHHE BEKTOPOB ( = (— 5;—2; 3) ub = (1; -3 1) PaBHO ...

1
W N L

I:
S: JlaHBI BeKTOpBI 4 = (1, 3, 6) ub = (— 2,3, O) KOOPJMHATOPAMH BEKTOPHOTO TIPOH3BEIEHHUS

SIBIISIFOTCS. . .
-2 (3; 14; 0)

-1 (-2; 19; 0)
+:(-3; 0; -6);
- (-18;-12;9)

I:
S: CMemanHOE MPOU3BEICHIE BEKTOPOB d = (6, 8, — 5) ub = (3, -1, 1), 5(2,’1,'— 2) PaBHO...

- 14;
+: 45;
-: 36;
-0

I:

S: Pacctosune d MexTy TOYKaMu A(xl) u B (xz) Ha OCH oIpeziensiercs 1o Gopmyie ...
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d:xg—xlz
d=(x-x)

S: Paccrosuune d Mexay TouKkaMu A(xl, yl) u B (xz, y2) Ha IUIOCKOCTH OIpeieNnsiercs: o popMyle ...

wod = (=5 )+ (g - 9 )

=d = \/(xz - x1)2 — (2 - y1)2

= d = (Xz - xl)z - (y2 - y1)2

S: Koopamnatsl cepequasl M (x, y) orpeska AB, rue A(xl, Vi ), B (xz, yz), OTIpesIeNAeTCs 110

¢dbopmynam ...
+ +
T B |
2 2
Lxy=a"H N7 )2
2 2
oo At2n v+ 2y
. 2 b 2
] -2
_;x:xl xz,y:yl Y2
2 2
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S: Koopmunatsl Touku M (x, y), nensimeii orpesok AB, te A(xl » V1 ), B (xz, A% ), B

ornomennn AM : MB = A, onpenensores o popmynam ...

Lo MtAn oyt Ay
' 1+2 1+ 4
_:x:xz_ixl,y:)’Z_ﬂM

A A
_:x:x1+/1x2’y:y1+/1y2

A A
_:x:xl—/lxz,y:h—ﬂm

1-4 1-4
I:

S:  Ilox cucreMoii ### Ha TIIOCKOCTH HOHMMAFOT CIIOCO0, TTO3BOJISIOINHA YHCIIEHHO OIMUCATE ITOJIOKEHNE
TOYKH HaA IIJIOCKOCTH.
+: KoopAuHAT

: YpaBHEHUH

: HEpaBEHCTB

: BEKTOPOB
: yHKIIit

I:

S: 3a ### B nekapTOBOI CUCTEME MPUHUMAIOT TOUKY TTepeCceuCHHUsT KOOPIMHATHBIX OCEH.
+: HayaJio KOOpAuHAT

: CTAI[MOHAPHYIO TOYKY

: 0CO0YI0 TOUKY
: addurc

: TOYKY pa3pbiBa

I:

S: [TonsipHas cuctemMa KOOpAMHAT 3aAaercsa Toukod O, Ha3bIBaeMOM NOI0COoM U JiydoM Op, Ha3bIBAEMbBIM
###, c eMMHUYHBIM OTPE3KOM Ha HEM.

+: MOJISPHOM OCBIO

: MHIMOW OCBIO

: OCBIO OpJIMHAT
: OCBIO a0cIuce

. OCBIO aIIlJIMKaT

I:

. . 1 1
S: YpaBHeHue NpsIMOH, TPOXOsIIei Yepe3 Touku Al 2; — 5 u Bl — I;Z ABJISIETCA. ..
+x+4y=0

- 2x+3y=0
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= x+3y—-11=0
=x+3y=0

I:
S: st ipsiMbix @, X+ 8, Y +C, = Owu ax+e,y+c, = O ycrnoBueM mepreHMKyIIPHOCTH

SIBIISIETCAL. ..
LA 54
a, 6, ¢,
LA s
a, 6,

~aa,+686,+cc,=0
+aa,+66,=0

I:
S: Toukoii nepeceuenus npsmbix X — Yy — 7 = 0 u 3x+ 2y —12 =0 ssnsercs...

- (-3; 2);
- (4 1);
+(253);
-1 (0; 0);

I:
S: VryoBoit ko dumment npsmoit 6X — 3y + 7 =0 pasen ...

+:2

1
2

<o

I:

S: Ecim HU3BCCTHO, YTO Y napa60nLI BCpPIIMHA HAXOAUTCS B HA4YAJIC KOOpAMUHAT, napa60na PpacCIiosIOKCHa B

1

BerHeﬁ MOJYIIOCKOCTU CUMMETPUYIHO OTHOCUTCIIBHO OCHU OY, napamerp p =—, TO €€ YPaBHCHUC UMECT

BHU]...
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X ==
2)’
- yzzlx
2
el
4
- yzzlx
4
I

S: Ecnu m3BecTHO, 4TO y mapa0oIibl BEpIIMHA HAXOAUTCS B Ha4ajle KOOPJMHAT, apadolia pacioioKeHa B
HIDKHEW MOMYIJIIOCKOCTH CUMMETPHUYHO OTHOCUTENBHO ocu OV, mapamerp p =3, TO ee ypaBHEHHE HMEET

BUIL...
= x? =3y
=y’ =3x
=x’ =6y

+ x’ =—6y
I:

S: Ecmu u3BeCTHO, UTO y Mapaboyibl BepIIMHA HAXOAUTCS B Hayalie KOOPIUHAT, Tapadoia pacrhoioKeHa
CUMMETPHYHO OTHOCHTEIHHO ocu OX 1 mpoxoaut depe3 Touky A(9,6), To ee ypaBHEeHHE UMEET BUL...

=yl =6x
=y’ =9x
+ y’ =4x
= x* =4y

I:
S: JIBa KOMILIEKCHBIX YHCIa HA3BIBAIOTCS PAaBHBIMU TOTZIA U TOJIEKO TOT/[a, KOT/Ia

-: PaBHBI X I[eﬁCTBHTGJ'ILHLIe qaCTu
+: PaBHBI MX MHUMBIC B ,I[eﬁCTBI/ITeJ'IBHBIG qacTu
-: PaBHBI MX MHHUMBbIC YaCTH

-: PaBHBI X MOAyJIn
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I:
S: /IBa KOMIUIEKCHBIX YHMCa, OTIWYAIOIIHUECS TOJBKO 3HAKOM MHHUMOM YaCTH Ha3bIBAIOTCS

-: paBHBIMU

+: CONpPsKEHHBIMUA

: IPOCTHIMU

. IPOTHUBOIIOJJIOKHBIMHA

I:
S: Beipaxkenue y = Im 7 HasbiBaeTCs

-: MHUMBIM YHCIIOM Z

: KoMImiekcHBIM YnciIoM

: JIefiCTBUTENBHOM YacThiO YnCiia Z = X + 1y

+: MHUMOIi 4aCThIO KOMITJIGKCHOTO YHCla Z = X + 1y

I:
S: Monyib KOMITIEKCHOTO YHCIa Z = X + [y onpezaensiercs mo popmyie
wr=x+y’
-y = xz — yz
+ir=q4xt+y’
2 2
S r=x"-y
I:
2
S: 3nauenue npenena lim (1+ 7x)* pasHo.
x—0
-1
+: 614
2
- e
1
et
I:

2
. X,
S: 3uauenue npexena Hm (1 + —)* paswo...
x—0 4

-1

2
- e



S: IIpousBoanast pyHkuuun y = ]1’1( 2x 2 + 3) HUMeEET BULL. ..
. 4x
2x% +3

) X
2% +3

‘ 4x
T2 43

) 4
2% +3

I:

S: Meroj HHTETpUPOBaHMSI, IIPH KOTOPOM JaHHBIM UHTETPAJ IyTEM TOXKIECTBEHHBIX MPeoOpa3oBaHMiA
MOJBIHTErpATbHON (DYHKIIUH (BBIPAYKEHNS) U IPUMEHEHHS CBOWCTB HEONPEIEICHHOr0 HHTErpaa
MIPUBOIUTCSA K OTHOMY HJIM HECKOJIBKUM TaOJIMYHBIM MHTErpajaM, Ha3bIBACTCS METOAOM #iH
MHTETPUPOBAHUSL.

+: HEIOCPEACTBEHHOI' O

I:
S: MeToa MHTErpHPOBAHHS, CyTh KOTOPOTO onpeziensercs GopMyoit I Uudv =UV - I VdU,

Ha3bIBACTCS METOJIOM MHTETPUPOBAHMUS #H#
+: 10 YacTsIM

I:

S: Merox HHTErPUPOBAHUS, 3aKITFOYAIOIIHICS BO BBEICHNH HOBOW ITePEMEHHON WHTEIPUPOBAHHUSI,
Ha3bIBACTCS METOJIOM MHTCTPUPOBAHUS #HH#H

+: moACTaHOBKOU

I:

S: OmpeneneHHbIN HHTETPANl OT HEOTPUTIATENHFHON (DYHKITUH YMCICHHO PaBEH IUIOMAN KPUBOIWHEHHON
Hi#

+: Tpanenuu

I:
S: ®opmyna HeroTona-JleiibHnIa umeer BUIL...

T ) dx = Fb) - Fla)

T f(x)dx = F(a) - Fo)
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T f()dx = Fla)+ F(b)

a

- jf(x)dx = F(x)+c

I:
S: Ecnu u = (1= xy) , To B Touke (0,1) u  paBHa...
1+ xy) !

+:0

-1

-2

-3

I:

d
S: O0mwmit naTerpan auddepeHnnanbLHOr0 ypaBHEHHS d_y = xy’ nmeer B, ..
X

1 X
- —="—+c
2

<
[a—

I.

S:Ecmm  y'+2y=e", 10 pemenuem sBnsercs (QyHKIHS. ..

w-y=et +ce”
—2x 1 x
+i-y=ce " +—e
3
—-y=cx+e’

-y=ce™ +x

I:
I 1 1

S: ®opmyna obmiero wieHa psga — + — + —

6 11

1 1
+—+—+
20 37

... IMEET BUL ...
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I

]
S: Psan Z—n SIBJISICTCS ...
n=1 5
- PpacxoasIIIMCs
+: CXOOAILIMMCA
- a0COIIOTHO CXOIAIIUMCS
- YCIIOBHO CXOSIIIAMCS

1 1
S: TToBTOpHBII HHTErpa Iydyj-dx paBeH. ..
0 ;

y

(9]

Pewenue 3aoanuit ¢ mecmoesoit ¢popme. IlpoBomutcs Tpu pasa B TEUYEHHE H3YUEHHUS
JTUCITUTIINHEI (cemecTp) Ha tuiatdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Hepemto 10
TECTUPOBAHUSA, TNPENOJaBaTelb JOJDKEH OMNpPENeNIuTh CTyJIEHTaM WCXOJHble JaHHbIE JUIf
MOATOTOBKH K TECTUPOBAHMIO: HAa3BaTh pa3/ieibl (TEMbI, BOIPOCHI), IO KOTOPHIM OyIAyT 3aJaHUs B
TeCTOBOH (opMe, TEOPETUUYECKUE MCTOUYHUKHU (C TOYHBIM yKa3aHHMEM pa3JieioB, TEM, CTaTei) s
MOATOTOBKH.

Kpumepuu ¢popmupoeanusn oyenok no mecmoegvim 3a0anuam:

5 OamioB — MOJY4arOT 00y4YarolIuecss ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gamia — moJy4aroT OOydaroluecsl ¢ MPaBWJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBbBIE
Bonpockl — 80 —99 % ot ob1iero o0bemMa 3a1laHHBIX TECTOBBIX BOIIPOCOB;

2-3 6amia — Noay4aT 00yJaromuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
BoIpockl — 60 —79% oT 0061Iero 00beMa 3aIaHHBIX TECTOBBIX BOIIPOCOB;

1 Gamn — mony4aroT oOydaromuecs NpPaBHIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC

Borpockl — MeHee 40-59 % oT o01iero o6beMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

5.3. Ouenounvie mamepuansl 01 NPOMENCYMOUHOU AMMECMAYUU

Llenvio npomesicymounvix ammecmayuti TO JUACUUIUIMHE SBJSETCS OLIEHKa KadecTBa
OCBOEHHS JUCIHILTUHBI 00 yJaroTUMUCS.

[IpomexxyTouHass arTecTalusl MpelHa3HayeHa Mg OOBEKTUBHOTO TOJTBEPKICHUS U
OIICHUBAHMS JIOCTUTHYTBIX PE3ylIbTaTOB OOYYEHHs MOCIE 3aBEPIICHUS W3YUYEHUS IUCIHUILIAHBI.
OcymectBisercs B koHie 1,2,3,4 ceMecTpoB U MpeACTaBIsSeT cOO0H UTOTOBYIO OIEHKY 3HAHUU 110
mucuuminHe «MaTemaThkay B BHJIe IpoBeeHHs dk3amena (1, 3 cemectp) u 3aueta (2,4 cemectp).

IIEPEYEHb BOIIPOCOB, BBIHOCHUMAbIX HA DK3AMEH | CEMECTP
(konmponupyemas komnemenyusi OIIK-3)

1. ManI/IL[LI. OnepauHH Haa MaTpunamMu: CJIOKCHUC, BBIYUTAHUC, YMHOKCHHUC, HA YHCJIO.

2. IIpousBeneHue MaTpHL.
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3. Omnpenenutenu 2-ro U 3-ro Nopsiika, UX CBONCTBA.

4. Anrebpanueckue TOTIOJTHEHUS, MUHOPBI.

5. HccnepoBaHue cucteM JIMHENMHBIX ypaBHeHU. Meron ["aycca.

6. Pemenue cucreM TMHEHHBIX YpaBHEHUI ¢ TOMOIIBIO 0OpPAaTHON MaTPHIIBIL.

7. HccnenoBaHHe CUCTEM JMHEWHBIX ypaBHeHH. @opmynbl Kpamepa.

8. Bexropsl. JIuneiiHble onepauuy Hag HUMHU. PaznoxeHue BEKTOPOB.

9. CkansipHO€ MPOU3BEICHUE BEKTOPOB.

10. BekropHoe npou3BeICHUE BEKTOPOB.

11. CmemnianHoe npou3BeieHUE BEKTOPOB.

12. Metoj KOOpAMHAT Ha MJIOCKOCTU. JIMHUM Ha MJIOCKOCTH.

13. Ilpsimast Ha MIIOCKOCTH. YTOJ MEXIY ABYMS MPSIMBIMH.

14. VYcnoBus napayuieabHOCTH U MEPHEHAUKYIISIPHOCTH JIBYX IPSIMBIX, IEPECEUEHUE MPSMBIX,
pacCTOsIHUE OT TOYKH JIO TAHHOM IIPSMOM.

15. KpuBslie BToporo nopsiaka: OKpy>KHOCTb, 3JUIUIIC, rTuniepOoJia, mapadoa.

16. Mertoz koopauHaT B mpocTpaHcTBe. [lmockocTs B mpocTpaHcTBe. PaznnyuHble ypaBHEHUS
MJIOCKOCTH.

17. Yros Mexay AByMs IUIOCKOCTSIMH, YCIOBHUS MMApAJLIEIbHOCTH U MEPIICHIUKYISIPHOCTH ABYX
IIJIOCKOCTEM.

18. Pasznuunble ypaBHEHUS IUIOCKOCTH. PaccTosiHUE OT TaHHOW TOYKH J0 TAHHOW IIOCKOCTH.
19. Ilpsimas B mpocTpaHcTBe. Pa3nnuHble BUABI ypaBHEHHS PSIMOU B POCTPAHCTBE.

20. Yrou Mexay AByMs NMPSAMBIMU. Y CIIOBHS MApaJUICIbHOCTH U NEPIICHIUKYISIPHOCTH TPSMBIX.
VYcnoBue KOMITIAaHAPHOCTH JIBYX MPSAMBIX.

21. ITpsiMast u IIOCKOCTh B IPOCTPAHCTRBE.

22. IToBepXHOCTH BTOPOTO MOPSJIKA.

23. KommiekcHble uncia, OCHOBHBIE IOHATHS. ['eomMeTprueckoe n300pakeHne KOMITJIEKCHBIX
YHUCEIL.

24. ®opmbl 3aIMCU KOMIUIEKCHBIX uncen. J[elicTBUS HaJl KOMIUIEKCHBIMH YHCIAMHU.

25. ®Oyakuwms, cnocoos! 3aaanus GyHKIUH. OCHOBHBIE XapaKTEPUCTUKH (PYHKITUH.

26. OOpatHas u cnoxxHas Gyakuur. OCHOBHBIE dJIeMEHTapHbIC (DYHKIIUH.

27. Yucnosble NOCIEI0BATEIBHOCTH U UX CBOMCTBA.

28. Ilpenen GpyHKIMU B TOUKE U TIPEIET YUCIOBOM MOCIEA0BATEIBHOCTH.

29. OcHoBHBIE TEOPEMBI O Mpeaeaax. beckoHeyHo Mainble 1 0eCKOHEUHO OoJble PYHKINUU U UX
cBoiicTBa. CpaBHEeHHE OECKOHEYHO MabIX (0ECKOHEYHO OOIBIINX) (PYHKIUH.

30. HenpepbIBHOCTH (YHKIMI B TOUKE U HA OTpE3Ke, TOUKU pa3pbiBa pyHKunu. CBOKCTBA
(GYHKIH, HETIPEPBIBHBIX HAa OTPE3KE.

31. OmnpexaeneHue NpoU3BOAHOM, €€ MEXaHUUYECKUH U TE€OMETPUUECKUN CMBICI.

32. IlpaBuna nuddepeHupoBanus, TabauIa MPOU3BOIHBIX.

33. IIpousBoaHas ClIOKHON U 00paTHON (PyHKIIMH.

34. Muddepenmnuan GyHKINN U €T0 IPUMEHEHHE B TPUOIMKEHHBIX BhIunciaeHusx CBoHCTBa
mddepeHnnanbHbIX GYHKINHN.

35. IlpousBoansie u nuddepeHIranbl BICIINX TOPSIKOB.

36. UccnenoBanue QyHKIIMI ¢ TOMOIIBIO TPOU3BOTHBIX.

37. MounoTtoHHOCTh QyHKIIMU. Hanbonbinee n HauMeHblee 3Ha4YeHU QyHKIUU. DKCTPEMYM
GbyHKIMH.

IIEPEYEHDb BOIIPOCOB, BBIHOCHUMMBIX HA 3AYET 2 CEMECTP
(konmponupyemas komnemenyusi OIIK-3)
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9

10.
1.
12.
13.
14.
15.
16.
17.

[lepBooOpa3nas ¢pynkuuu. Heonpenenennslit naTerpa.

OcHOBHBIE CBOMCTBA ONPEICICHHOTO HHTErpaa.

Tabnuua npocTelmmx HHTETPaIoB.

OcHOBHBIE METO/IbI UHTETPUPOBAHUSI.

WHuTerpupoBanne paiMoOHaIbHBIX APOOEH.

WuTerpupoBanue UpparuoHATBHBIX QYHKIHI.

WHuTerpupoBanne TPUrOHOMETPHUECKUX (PYHKIIUH.

Onpenenennblil uHTErpai. OCHOBHBIE MOHATHS U CBOICTBA.
['eoMeTprueckuii 1 MEXaHUYECKUI CMBICII ONIPEIETIEHHOTO UHTErpasa.
Huterpainsl ¢ 6eckoneunsiMu nipeaenamu (I poaa).

WuTerpansl ot HeorpannyeHHbIX QyHKIuH (11 pona).

Brruucnenue miomnaaeit miockux puryp.

Brrunciienue JMHbBI 1T KPUBOA.

Brruncnenue o0beMoB Tel.

Brruncnenue mioiaay noBepXHOCTH BPAIICHHUS.

Ouznyeckue (MEXaHUUYECKUE) MPUIIOKEHUS OINIPEIETICHHOT0 HHTerpalia
[TonsiTHE PYHKIMN HECKOJIBKUX NIepeMeHHbIX. I'paduk pyHKIMH IBYX EpeMEHHbIX. JInHuM

YPOBHSI.

18.
19.
20.
21.
22.
23.
24.

[Ipenen pyHkuuu B TOUKeE.

HenpeppiBHOCTH (pyHKIIUHU B TOUKE.

OyHKIMY HETIpephIBHbIE HA MHOXKECTBE.

YacTtHble Tpou3BOAHbIC. [ '€OMETpUUECKU CMBICI YaCTHOW MPOU3BOAHOM.

Hudbdepenunan dbyakuun. JInneapuzamus ¢GyHKIIUHA.

JuddepenuupoBanne CI0KHBIX U HeIBHBIX GyHKIMMA. Clydail 0THOI MepeMEHHOM.
HuddepenniupoBanne CI0XKHBIX U HEIBHBIX QyHKIMHA. Citydail HECKOJIBKUX HE3aBHUCHUMBIX

IICPECMCHHBIX.

25

26.
27.
28.
29.

e~ A U o e

— O

HesBHas QyHKIMs 0THON IEPEeMEHHOM.

HesiBHas QpyHKIMS HECKONBKUX EPEMEHHBIX.

KacarenbHast m10CKoOCTh 1 HOPMAJIb K MOBEPXHOCTH.

YacTtHble pou3BoAHbIE BTOporo nopsaka. Juddepenmman Broporo nopsaka.
[IpousBoubie u quddepeHnnaIbl BEICIINX MOPSAKOB.

IIEPEYEHDB BOIIPOCOB, BBIHOCUMDbBIX HA OK3AMEH 3 CEMECTP
(koumponupyemasn komnemenyus OIIK-3)

HuddepeHnnanbHple ypaBHEHUs IEPBOTO MOPSIKA.

OcCHOBHBIE IOHATHS, 33Ja4H, IPUBOISIINE K TU(PHEepeHIINATbHBIM YPABHECHHSIM.
YpaBHEHHUs C pa3IeIAOIUMUCS IEPEMEHHBIMH.

JInnelHbIe ypaBHEHHUs [IEPBOIO MOPsAKA.

YpasHeHus bepnymin.

VYpaBHeHUs B MOJHBIX JU(QepeHnnanax.

HNHTerpupyrommuin MHOKUTEb.

VYpasuenus Jlarpamxka u Knepo.

Juddepenunanbable ypaBHEHUs BBICIIUX HOPsAKOB. OCHOBHBIE MTOHSATHS.
YpaBHeHHUs 10IyCKaOLUUe TOHMKEHUE TIOPsIKA.

JIuneitnble nudpepeHIaIbHble YpaBHEHUS BBICIINX MTOPSIKOB.



12. Jlunelinbie ogHOpOAHBIE TU(PepeHITnaTbHBIE YPABHEHHS BBICIINX TOPSIKOB.

13. Jlunelinbie oqHOPOIHBIC AU(PepeHITUATbHBIC YPABHEHUS C MIOCTOSHHBIME KO3 (HUIIMEHTaMU.
14. Jluneiinple HEOJHOPOAHBIE TU(PEepeHIINATbHBIC YPAaBHEHHS C TOCTOSIHHBIMH

KO3 puIHeHTaMH.

15. Cucremsl quddepeHnnanbHbIX ypaBHEHUH.

16. WHTerpupoBaHue HOPMAJIbHBIX CUCTEM.

17. Cuctemsbl nuHeHHbIX TU((EepeHINATbHBIX YPABHEHUM € TOCTOSHHBIMU KOA(PPUIIUECHTAMH.
18. Yucnossle psaasl. OCHOBHbIE MOHATUS, PAJl TEOMETPUUECKON ITPOrPECCUH, TAPMOHUYECKHUM Ps.
19. HeoOxoammoe yCIOBHE CXOUMOCTH PSIa.

20. JlocTtaTouyHblE IPU3HAKU CXOJAUMOCTH 3HAKOTIOCTOSIHHBIX PsiI0B (IIPU3HAKH CPaBHEHUS,
npusHak Jlaimambepa).

21. JlocTtaTouyHble IPU3HAKU CXOJAUMOCTH 3HAKOTIOCTOSIHHBIX PsiIoB (paaukanbHbIi npu3Hak Koy,
UHTerpanbHbIi npu3Hak Komn).

22. OO000111EeHHbII rapMOHUYECKUH PAI.

23. 3nakouepenyromuecs psabl. [Ipuznak Jleitbuuna.

24. AOconroTHAs U YCIOBHASI CXOJAMMOCTH YHCIIOBBIX PSIJIOB.

25. OyHKUMOHAIBHBIE Psiibl. OCHOBHBIE MOHATHSL.

26. CreneHHBIE PAIBI U UX CXOJUMOCTb.

27. Paznoxxenune QpyHKIHI B CTENIEHHBIC PSJIBL.

28. Psanwl Oypoe. [lepuoanueckue pynkuuu. [leproauueckue mpoeccsl.

29. TpuroHometrpuueckuii psiag Oypobe.

30. Paznoxenue B psig @ypbe 4eTHBIX PYHKITUH.

31. Pa3znoxenue B psag @ypbe HEUETHBIX (PYHKITUH.

32. JIBoitHO¥ mHTerpan. OCHOBHbBIC MOHITHUS U ONIPEACICHUS.

33. I'eomeTrpuueckuii u GU3NUECKUA CMBICI IBOMHOTO UHTETpAIA.

34. CpoiicTBa IBOMHOr0 MHTErpaa.

35. Bbluucienue ABOMHOIO MHTETpaia B IEKAPTOBBIX KOOPAUHATAX.

36. Bbluucienue ABOMHOIO MHTETpaia B MOJSPHBIX KOOPAMHATAX.

37. IlpunoxkeHue JBOMHOIO MHTErpaja.

38. TpoliHoi UHTErpal U €ro BEIYUCIICHUE.

39. IlpunoskeHust TPOMHOro UHTErpaa.

IIEPEYEHDB BOIIPOCOB, BBIHOCUMDbBIX HA 3AYET 4 CEMECTP
(xkoumponupyemasn komnemenyus OIIK-3)

Kpuonuneiinpiit uaterpai 1-ro poga. OCHOBHbBIE TIOHATHS U ONIPEACICHUS.
Brluucnenue KpuBOJIMHENHOTO UHTErpaia 1-ro poaa.

Brruncnenue KpuBOJIMHEWMHOTO UHTErpaa 2-ro poja.

®opmyna Octporpanckoro-I'puna.

VYci10BHs HE3aBUCUMOCTH KPUBOJIMHENHOTIO MHTETpajia 2 poJa OT IIyTH UHTETPUPOBAHMUSL.
IToBepxHOCTHBIN HHTErpan 1-ro poga. OCHOBHbIE MOHATHUSA. Beruncienue.

HekoTopsie mpuito>keHns MOBEPXHOCTHOIO MHTErpana 1-ro poaa.

IToBepxHOCTHBII HHTErpai 2-ro poaa. OCHOBHbIE NOHATHUSA. Beruncienue.

O NNk W=

9. HexoTopsle NpUIIOKEHUS IOBEPXHOCTHOIO HHTETpaJia 2-ro poja.
10. ®opmyna Ocrporpanckoro-I'aycca.
11. ®opmyna Crokca.
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12. OcHOBHBIE MOHATHSA O CITyYaifHOM COOBITHH.

13. Cymma u npou3BeicHUE COOBITHIA.

14. Knaccuueckoe ornpeneaeHe BEpPOSITHOCTH.

15. Cratuctuueckoe OnpeieaeHue BEPOSITHOCTH.

16. CpoiicTBa BEpOSATHOCTH.

17. ®opmyna MoJHON BEPOSITHOCTH.

18. ®opmymna beiieca.

19. OcHoBHbIE POPMYIIBI KOMOUHATOPUKH.

20. dopmyra MOJHON BEPOSITHOCTH.

21. IlonsTe cinydyaiiHON BEIUYUHBI.

22. Maremarnyeckoe 0KHIaHnue AUCKPETHOM Cl1y4aiiHON BEIMYMHBL.

23. Jucrniepcusi U CpeiHEe KBAaIpaTHUE€CKOE OTKIIOHEHUE JUCKPETHOM CITydalHOW BETMYHUHEI.
24. HopmupoBaHHBIE CITydyallHbIE BETMYUHBI.

25. bunomMuHaNBHOE pacrpesiesieHue.

26. Pacnpenenenue Ilyaccona.

27. JlokanpHas M MHTErpaibHas MpeeabHble TeopeMbl Jlamnaca.

28. WuterpanbHas QyHKIUS pacrpeneaeHus..

29. Huddepennmanbuast GyHKIUS pacipeneacHusl.

30. Marematnueckoe 0)XKMAAHNE U TUCIIEPCUs HENTPEPBIBHOM CITy4allHON BEJITNYUHBI.
31. PaBHOMEpHOE pacnpeaciieHHE.

32. HopmanbHbIN 3aKOH pacrpeaeieHus.

33. 3akon Oombiux uucen. HepaBencTro UeoOnlmena.

34. Paznuunbie Gopmbl 3aKoHa O0bIuX yucen. [leHTpanbpHas npenenpHas Teopema.
35. DieMeHTBl MaTeMaTUYECKOM CTaTUCTUKH.

36. I'enepanbHasi COBOKYITHOCTh U BBIOOPKA.

37. Craructuueckoe omnpezenenue Bpioopku. [lomuron. ['mcrorpamma.

38. OueHkHu napaMeTpoB pacrpeaeeHus TeHepabHOM COBOKYITHOCTH I10 €€ BHIOOPKE.
39. TI'enepanbHas 1 BBIOOpOYHAS AUCTICPCHH.

40. JloBepuTenbHbIE HHTEPBAIBI 7S TAPAMETPOB HOPMAIILHOTO paclpe/ieIeHuUsI.

41. HanexHocTb. JloBepUTEIbHBIE HHTEPBAJIBI.

42. JloBepuTENbHBII UHTEPBAJ U1 MAaTEMaTHUYECKOTO OKUIaHUSI IPH U3BECTHOM U HEM3BECTHOM
CpeIHEeM KBaJPaTUYHOM OTKJIOHEHUH.

43. OueHkKa TOYHOCTH U3MEPEHUM.

44. TIpoBepka CTAaTHCTUYECKUX THIIOTES.

45. JluneliHas KOPPEKLHUS, KOPPEISIIIMOHHAS 3aBUCUMOCTb.

46. KoadduimeHT Koppensuu, JuHeHHass KOPPEISIIHUS.

Kpumepuu ¢hopmuposanun oyenox no npomesrcymounoi ammecmayuu:

«omauunoy» (30 6a710B) — MOTyYarOT 00yJaroLUecs, KOTOpble CBOOOHO OPHEHTUPYIOTCS B
MaTepualie U oTBeuyaroT 0e3 3aTpynHeHMid. OOydarommuiicsi crmocoO0eH K BBITIOJIHEHHUIO CIIOKHBIX
3aJJaHUM, IOCTAaHOBKE IIeJIel U BBIOOpPE MyTel ux peanusanuu. PaboTa BhINOIHEHA MMOJHOCTHIO O€3
omn6ok, pemeno 100% 3anauy;

«xopowioy (24 Oanna) — moJydaroT oOOydYaroIiuecsi, KOTOPbIe OTHOCHUTENIBHO IIOJIHO
OpUEHTUDPYIOTCS B MaTepuasie, OTBEYAlOT 0e3 3aTpyJHEHUH, JOIMYCKAIOT HEe3HAUYUTEIbHOE
KOJM4ecTBO OomuOok. OOydaromwuiics CHocoOeH K BBIMOJHEHUIO CIOXKHBIX 3amaHuii. Pabora
BBITIOJTHEHA TOJIHOCTBIO, HO UMEIOTCs He Oojiee 0HOM HerpyoOoi ommOKM U OJHOTO HEAOYeTa, He
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6osiee Tpex Hemo4eToB. J{OMycKaroTCsl He3HAUNTENIbHBIE HETOUHOCTH MPU PEIICHUH 3a/1a4, PEIIeHO
70% 3anau;

«yoosemeopumesbHoy» (18 GaOB) — MOMy4ar0T 0OydaroIuecs, Y KOTOPBIX HEAOCTATOYHO
BBICOK YPOBEHb BIIaJICHUs] MaTepuasioM. B mporiecce oTBeTa Ha SK3aMeHe JOMYCKAIOTCs OMIHUOKU U
3aTpyAHEHHs] TpU M3JI0KeHHH Marepuana. OOydarouuiics MpaBWIIBHO BBITIOJHWI HE MeHee 2/3
Bcel paboThI WK AOITYCTUI He OoJiee 0HOU rpy0oii OMMUOKHU U IBYX HEIOYETOB, HE 00JIee OTHOM
rpyooii W omHOW Herpybol omuOku, He Oojiee Tpex HErpyObIX OMMUOOK, OJHOU HETpyOOH.
OOyuaromuiicst 3aTpyAHSIETCS C MPABWIBHOW OICHKOW NPEIJIOKEHHOW 3aJauM, JAeT HEIMOJHBIN
OTBET, pemeHo 55% 3anay;

«HeyooenemeopumenbHo» (14 6amioB) — Moiay4aroT 0OydaroIIMecs, KOTOPBIE JOIMYCKAIOT
3HAYUTENbHBIE OMmMMUOKH. OOydaromuics WMeeT IHUIIb HAYaJIbHYI0 CTENEeHb OPHEHTAlMd B
Matepuane. B pabore uucio omuOOK M HEJOYETOB MPEBBICHIIO HOPMY JJI OLEHKH 3 WM
MIPaBUJIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboTel. O0yvaromuiics 1aeT HEBEPHYIO OLIEHKY CUTYalluH,
pereno meHee 50% 3anay.

Kpumepuu ouyenku.

YpoBeHb 3HaHUMN omnpenensercs OIICHKaMH «OMIUYHOY, «Xopouioy,
«y00671€MEOPUMENILHOY, (3AUMEHOY», (HEYO061eMEOPUMEIbHOY, (HE 3a4UN eHOY.

1. OtieHKa «OmMAUYHO» - CTYJICHT TTOKA3bIBACT MOJHBIC U TIIyOOKHE 3HAHUS MPOTPAMMHOTO
Marepuana, JIOTHYHO M apTryMEHTHPOBAHO OTBEYACT HA IIOCTAaBJIEHHBIM BOMPOC, a TaKKe
JOTIOJTHUTETBHBIE BOMPOCHI, TOKA3bIBAET BHICOKHI YPOBEHb TEOPETUUECKUX 3HAHUH.

2. OrneHKa «xopouio» - CTYACHT TOKa3bIBaeT TJIyOOKHE 3HAHUS MPOTrPaMMHOTO MaTepHaa,
rPaMOTHO €ro H3jaraer, JOCTaTOYHO IIOJHO OTBEYaeT Ha TIOCTaBJICHHBIM BONPOC U
JIOTIOJTHUTEIbHBIE BOTIPOCHI, yMENI0 (pOopMyIHUpyeT BBIBOABI. B TOXKe Bpems Mpu OTBETE NOMYCKAaeT
HECYLIECTBEHHbIE MOTPEIIHOCTH.

3. O1eHKa «y0oe1emeopumenbHo» - CTYICHT MOKa3bIBAE€T IOCTATOYHbIE, HO HE ITyOOKHE
3HAHMS IPOTPAMMHOI0 MaTepHala; Ipu OTBETE HE IOMYCKaeT rpyObIX OIIMOOK WU MPOTUBOPEUUA,
0JIHaKO B (DOpPMYJTHUPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHAJIN30M, apryMeHTaluen
Y BbIBOJIaMU. J{J1s mOTydeHUsl MPaBUIILHOTO OTBETa TPEOYeTCsl YTOUHSIOIINE BOIIPOCHI.

4. OueHKa <«Hey0061emeopumenbHo» - CTYACHT IOKa3blBaeT HEIOCTATOYHBIC 3HAHUS
MPOrpaMMHOTO MaTepuaja, He CIIOCOOEH apryMEHTHPOBAHHO M TOCJIEIOBATEIBHO €r0 H3Jararh,
JIOTTyCKaeTcsl TpyOble OMIMOKU B OTBETaX, HEMPABUIHHO OTBEYAET HA MOCTABIECHHBIH BOMPOC WU
3aTPYIHSIETCS] C OTBETOM.

JIis mosydeHHs 3adeTa, KOTOPHIM 3aKaHYMBACTCS H3YYCHHE JUCHUILIMHBI B CEMECTpe,
CTYIGHTYy HE00X0JUMO HMMETh He MeHee 61 Oamra. Ecim mo utoram TeKyliero u pyoeKHOTOo
KOHTPOJISI YCIEBAGMOCTH CTYJICHT HaOpan umciao OauioB B mpenenax or 36 mo 61, To oH
JOIycKaeTcsl K ciave 3adera. [lo uroraMm 3auera OH MOXKET MOBBICUTH CyMMY OaiioB a0 61 (He
0osee), HEOOXOAUMBIX TSI TOTYYECHUS 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HaHUU CTYZCHTa COOTBETCTBYET TPEOOBAHUIM:
— CTYAEHT cBOOOJHO OPUEHTUPYIOTCS B MaTepuasie u oTBedaeT 0e3 3aTpyaHeHuid. OOydaromuiics
CIOCOOEH K BBITIOJIHEHUIO CIIOKHBIX 33/IaHUM, IOCTAHOBKE I1eNiel U BhIOOpe MyTel UX peann3aluu.
PaGora BeImonmHEHA MOTHOCTHIO 6€3 ommoboK, pemeno 100% 3amay;

— OTHOCUTEJBHO TOJHO OPHEHTHUPYETCS B MaTepuaie, OoTBeYaeT 0e3 3aTpyaHEHHi, JOIMycKaer
HE3HAYUTENIbHOE KOJIMYECTBO OmuO0K. OOydarouuiicss crnoco0eH K BBIMOJHEHUIO CIOKHBIX
3amanuii. PaboTa BHITIOJTHEHA MONHOCTHIO, HO UMEIOTCA He Oojiee OMHONM Herpy0oil omuOKu U
OJIHOTO HefoueTa, He Ooyiee Tpex HemodeToB. JlomycKaroTCs He3HAYUTENbHbIE HETOYHOCTU IMPHU
peuienuu 3aaa4, pemero 70% 3anay;

— B mpormecce oTBeTa MOIMYyCKArOTCS OIIMOKU W 3aTPYJHEHHs] MPU H3IO0KEHHH MaTepuaa.
OOyuaromuiicss TPaBUJIBHO BBITMIOJHII HE MeHee 2/3 Bceil paboThl WM IOMYyCTHI He Ooyiee 0JHOM
rpy0oit omuOKK U IBYX HEAOYETOB, HE OoJiee OJTHOM rpyOoit U OHOM HerpyOoii ommodku, He Ooee
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TpeX HerpyObIx ommOOK, 0JHOM Herpyooi. OOyyaromuics 3aTpyIHsIeTCsa ¢ NPaBUIBHON OLEHKON
MPEAJIOKEHHOM 3a/1auM, TAeT HEMOJIHBIN OTBET, peieHo 55% 3anay;

OLeHKH «He 3aumeHo» - CTYACHT MOKa3bIBA€T HEIOCTATOYHBIE 3HAHMS IMPOTPAMMHOTO
MaTepuasa, He CIIOCOOCH apryMEHTHPOBAaHHO M MOCJIEIOBATENBHO €ro H3jararb, JOMYCKAeTCs
rpyOble OIMOKHN B OTBETAX, HEMPABMIIBHO OTBEYAET HA IMOCTABJICHHBIN BOIIPOC WM 3aTPYAHSACTCS C
OTBETOM.

6. Memoouueckue mamepuanvl, onpeoenarwiue nPoUeoypbl OUEHUBAHUA 3HAHUIL,
YMEHUIl, HABbIKOE U (U1U) onvima 0eamenbHOCmu

MaxkcumanbHas cymma (100 6amioB), HaOupaemasi CTYJAEHTOM IO JUCHMIUIMHE BKIHOYAET
JIB€ COCTaBJISIOLIHE:

— nepsas cocmasnAwas — OIEHKa PETYISPHOCTH, CBOEBPEMEHHOCTHM M KadyecTBa
BBITIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHWIO IWCHUIUIMHBI B TEYEHHE Mepuoja
M3Y4YEeHUsl TUCUIMIUIUHBI (CeMecTpa, WM HECKOIBKUX ceMecTpoB) (cymma — He Oosiee 70 Gaio).
Bamel, XapakTepu3yromue ycreBaeMoCTh CTyIeHTa MO JWCIUILIMHE, HaOUPAroTCS UM B TEUCHHE
BCET0 Tepro/Ia 00yUSHHS 32 H3yUeHHE OT/ACTBHBIX TEM U BBITIOJHEHNE OTACIBHBIX BUIOB Pa0OT.

— emopas cocmaenfiowjas — OIeHKa 3HAHUIl CTyJEeHTa MO pe3ysbTaTaM MPOMEKYTOYHOM
atrectaruu (He 6omee 30 —6amioB).

Kputepuem oneHku ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax y4deOHOU
TUCIUTIINHBEI « MaTemaTtrkay sBisieTcst 3a4eT (2, 4 cemectp) u sx3ameH (1, 3 cemectp).

OO6mmit Oamn TeKymero W pyOeKHOTO KOHTPOJIS CKIAIBIBAETCS U3  CICAYIOIIUX
COCTaBIISIOIIUX MpHiIoKeHue 2. B teueHne ydyeGHOro mpoiiecca CTYIAEHT OOSi3aH OTUUTATHCS I10
TEOPETUYECKOMY MaTepHally U MPAKTUYECKUM 3aHATUSAM: ONPOCHI, HHIUBUyaTbHbIC 3aJaHHsI.

Ilenvto npomesrcymounvix ammecmayuii 1O JUCLUIUIMHE SBISETCS OLIEHKAa KayecTBa
OCBOEHUS JUCIHUILTUHBI 00yJaroUUMUCS.

Kpumepuu ouyenxu kauecmea oceoenun oucyunaunwt (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTUIECKOE CoJIEp)KaHNE Kypca OCBOCHO
MOJIHOCTBIO, 0e3 Mmpo0enoB, HEOOXOIUMble NPAKTUYECKUE HAaBBIKM PabOThl C OCBOCHHBIM
MatepuagoMm cGopmMupoBaHbl. Bece mpemycMoTpeHHBbIE MPOrpaMMoil oOy4yeHHsl ydyeOHbIe 3aJaHus
BBITIOJIHEHBI, KAYE€CTBO UX BBITIOJHEHHS OLICHEHO YHCIIOM OailjioB, OJIM3KUM K MakcuMmalibHOMY. Ha
9K3aMEHE CTYACHT JIEMOHCTPUPYET INIyOOKHE 3HaHUS MPEIyCMOTPEHHOTO IPOrpaMMoil MaTepuaa,
yMEEeT YEeTKO, JAKOHUYHO U JIOTHYECKH MOCIIe0BaTeIbHO OTBEUaTh Ha MOCTaBJICHHbIE BOIIPOCHI.

Ouyenka «xopouwo» — om 81 0o 90 6annoe — TeoOpeTUIECKOE COJIEp)KaHUE Kypca OCBOCHO,
HEO0OXOIMMBbIE MPAKTUYECKUE HABBIKUM pabOThl chOPMHUPOBAHBI, BBHIMOJIHEHHbIE YUeOHbBIC 3aJaHUs
coJlep’kaT He3HauuTelnbHble OmMOKU. Ha sKk3aMeHe CTyAeHT IeMOHCTPUpPYET TBEpAOE 3HaHUs
OCHOBHOTO (MPOTPaMMHOI0) MaTepuaja, yMeeT 4eTKO, TpPaMOTHO, O€3 CYIIECTBEHHbIX HETOYHOCTEM
OTBEUaTh Ha MMOCTABJICHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annee — TEOPETUUECKOE COJAEPKAHUE
Kypca OCBOEHO HE€ IMOJIHOCThIO, HEOOXOJAMMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BBINIOJHEHHbIE Y4eOHbIE 3aJaHMs coiepkaT rpyOsle ommOku. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOTO MaTepuaya, OTBETHl COJAEp)KaT HETOYHOCTH, CJIabo
apryMeHTHPOBAHbI, HAPYIIEHA MMOCIEeI0BATEILHOCTh U3JI0KEHUS MaTepHana

Ouenka «neyoosenemeopumenvrno» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPIKAHNE
Kypca HE OCBOECHO, HEOOXOIUMBbIE TMpaKTUYeCKUEe HaBBIKKU paboThl HE CcHOpPMHPOBAHBI,
BBITNIOJTHEHHBIE Y4eOHBIEC 3a/laHUsI COJEpKaT IpyOble OIMOKH, JOTIOTHUTENbHAS CaMOCTOSATENbHAs
paboTa Haj MarepuajJoM Kypca HE TMpHUBEAET K CYIIECTBEHHOMY IOBBIIICHUIO KayecTBa
BBITIOJTHEHUST y4eOHBIX 3a1aHuil. Ha sx3ameHe CTyAeHT JEeMOHCTpUPYET He3HAaHHE 3HAUMUTEIbHOU
YacTH NPOTPaAaMMHOTO MaTepuaia, CyIIeCTBEHHbIE OLIMOKM B OTBETax Ha BOMIPOCHI, HEyMEHHE
OpPUEHTHPOBATHLCS B MaTepuae, HE3HAHWE OCHOBHBIX MOHATUIN AUCIUTIINHEI.
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I[HSI MOJIYYCHHA 3a4€Ta, KOTOPBIM 3aKAHYMBACTCA HU3YYCHUC OUCHUILUIMHBI B CEMCCTPC,
CTYIACHTY HeoOXoaumo uMeTh He MeHee 61 Oamnma. Ecnmu mo urToram TeKymiero u pyOexHOro
KOHTPOJISl yCIEBAaEMOCTH CTYIEHT HaOpan uucio OamioB B mpemenax oT 36 ao 61, To oH
JomycKaeTcsl K ciade 3adeta. [lo utoram 3adeta OH MOXKET MOBBICUTH CyMMY OaiioB A0 61 (He
0osee), HeOOXOIMMBIX JUIS TIOJTYICHHUS 3a4eTa.

OreHKa «3aumeno» - ypoBEHb 3HAHUH CTYJICHTa COOTBETCTBYET TPEOOBAHHSIM:
— CTYACHT CBOOOJHO OPHEHTUPYIOTCS B MaTepuaie U oTBedaeT 0e3 3arpyaneHuid. OOydaromuiics
COocOOEH K BBITIOJHEHHUIO CIIOXKHBIX 3a/IaHHH, IIOCTAHOBKE IIEJIeH M BHIOOPE IyTEH MX pealn3aluy.
Pabora BeImoSHEHA MOJTHOCTHIO 6e3 ommoboK, pemeno 100% 3amay;

— OTHOCHTEJNBHO TIOJHO OPUEHTHUPYETCS B MaTepHualie, OTBEYaeT Oe3 3aTpyAHEHHi, JOIyCKaeT
HE3HAYHUTEIIbHOE KOJMYECTBO OMMOOK. OOy4aromuiicsi CrnocoOeH K BBIMOJHEHUIO CIOXKHBIX
3amaHuii. PaGoTa BbINOJIHEHA IMOJIHOCTHIO, HO MMEIOTCA He OoJiee OJHOW Herpyooil ommOKu U
OJTHOTO HezjodYera, He Ooyiee Tpex HeaouyeToB. J[OMycKaroTcss He3HAYUTEIbHBIE HETOYHOCTH IIPH
perenuu 3anaad, pemieHo 70% 3anay;

— B mnpomecce oTBera JOINMycKarOTCsl OWIMOKM M 3aTPyAHEHMs] TNPU M3JIOKEHUH Marepuana.
OOyyaromuiics MpaBWJIbHO BBINOJIHUI HE MeHee 2/3 Bceil paboThl WM TOMYCTHI He Oosiee 0HOM
rpy0oil OmuOKH U ABYX HEJA0UYETOB, HE O0Jiee 0THOM TpyOOi U OJTHOM HerpyoOoii omuoKku, He OoJee
TpeX HerpyObIX omMOOK, 0JHOW HerpyOoil. OOyuaromuiics 3aTpyaHsIeTcs ¢ MPaBUJIBHOM OLEHKOM
MPEJIOKEHHOM 3a1a4r, TAeT HEMOJIHBIN OTBET, penieHo 55% 3anad;

ONEHKH «He 3aumeHo» - CTYIACHT TOKa3bIBae€T HEIOCTATOYHBIE 3HAHHS IMPOTPAMMHOTO
MaTepuasia, He CIIOCOOCH apryMEHTHPOBAaHHO W TOCJIEIOBATENBHO €ro H3jararbh, IOMyCKaeTCs
rpyObIe OIMOKHM B OTBETAX, HEMPABWIHHO OTBEYAET Ha TIOCTABICHHBIN BOIIPOC WM 3aTPYAHSETCS C

OTBETOM.

OneHnBaHuEe U KOHTPOJIb CPOPMUPOBAHHOCTU KOMIIETEHIIMH OCYILECTBISETCS C MOMOIIbIO
TEKYIIEr0o KOHTPOJII YCIIEBAEMOCTH U IPOMEXKYTOUHOM arTecTanuu.
yCIIeBAaEMOCTH M MPOMEXKYTOYHAsl aTTecTalsi MPOBOAATCAS B cOOTBEeTCTBUU C [lonoxeHuem o
OaITEHO-PEUTHHTOBOM cUCTeMe aTTecTaruu cTyaeHToB KBI'Y.

Tunossie 3amanus, oobecnieunBatonue Gopmupopanue komrereHunu OITK-3 npeacTaBieHbI B

Tekymuii  KOHTPOJIb

Tabiuue 7.
Tabauya 7. Pe3ynomamoi océoenusn yuebHO OUCYUnIutbl, noodiexcaujue nposepke
Koo u Buo ouenounozo
Pe3ynomamut HaumeHoeanue OcHosHble nokazamenu Mamepuana,
00yuenusn UHOUKAMOPO8 OUeHKU obecneyusarouiue
(Komnemenuyuu) oocmudicenus pe3yibvmamoe ooyuenus dopmuposanue
KomMnemeHnyuu KoMnemeHyuil
OIIK-3 Cnocoben OIIK-3.1. 3HaTh: METObI | THIOBBIE OLCHOYHEIE
MIPUMEHSATH ITpumensieT MaTeMaTHYeCKOT0 aHaju3a MatepHalbl U
u MOJICIIUPOBAHUS YOTHOTo onpoca
pacyeTHo- TCOPCTHICCKHUC U Acp ’ (pazoen 5.1.1);
TEOPETUICCKOTO u
TeopeTHUecKue MOJIyDMIIMPUYICCKUEC 3che M TATEHOLO (mema NeNel-10)
MCTOJBI VT MOACITH TIpH d TuroBbie TECTOBBIC
N HcclieIoBaHus
U3Y4YEHUs CBOUCTB | PCHICHHH 3a4a4
i M Ymersb: HCITIOJIH30BaTh 3ajaHus
BEIIECTB U XUMHUYECKOU (pazoen 5.2.2.);
OCHOBHBIE 3aKOHBI
MIPOILIECCOB C UX HanpaBJIeHHOCTH (NeNel-10, 15-18, 25-
€CTECTBEHHOHAYYHBIX 37umo.)
YYaCTHEM C 0.
JUCIUIUTNH B
HCTO0JIb30BAHUEM .
N npodeccroHanbHOM THIOBBIE OLIEHOYHEIE
COBpPEMEHHOM
p . NEeSTeNbHOCTH, TPUMEHSTh MaTepralsl JULt
BBIUUCIIUTEIBHOMN TIPOMEXYTOUHOM
METOJIbl  MaTeMaTU4YeCKOTO
TCXHUKHU aTTeCTallunu
aHanu3a U MOJCIHUPOBAHUS, | (ha30en 5.3.)
TEOPETUUYECKOTO u
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IKCIIEPUMEHTAILHOTO
UCCIIeIOBaHMs; paboTaTh ¢

KOMIIBIOTEPOM Kak
CpPEeICTBOM YIPaBICHHS
uHpopmanuein

Biagerb:  CIOCOOHOCTBIO
UCII0JIb30BATh
UH(POPMALMOHHBIE

TEXHOJIOTUHU JUISl PELICHUs
TEXHOJIOTHYECKUX 3a/1a4 IO
A3YYEHUIO CBOICTB
BEIIIECTB NUMATEPHAJIOB

OIIK-3.2.
Hcnons3yer
CTaHJIaPTHOC
MPOrpaMMHOE
obecrieyeHue npu
pEIICHUH 3a]1a9
XUMHUYECKOU
HaIPaBJICHHOCTH

3HaTb: OCHOBHLIE 3aKOHBI
GCTGCTBGHHOHayLIHI)IX
JOUCIIUIIIINH B
npoeCCUOHAITBHOM
JIEATEIbHOCTH
YMmerh:
MaATEeMaTU4YCCKOT O
MOJEIUPOBAHUA U IPYIrUX
CTaHJIapTHBIX
NpOrpaMMHBIX
npu  aHalu3e
BEIIECTB
Baagern:
CTaTUCTHYECKUMU
METOIaMH 00paboTku
AKCTIEPUMEHTAIIbHBIX
JaHHBIX IS aHanu3a
TEXHOJIOTHYECKHX
MPOIIECCOB TIPU  PEIICHUH
3a71a4 XUMUYECKOU
HaIpaBJIECHHOCTH

METOIbI

MIPOAYKTOB
CBOWCTB

THIOBbIE OIEHOYHBIE
MaTepHabI JJIs
YCTHOTO OMpoca
(pazoen 5.1.1);
(mema NeNel-10)

Tunoseie TECTOBBIE
3aJaHUS
(pazoen 5.2.2.);
(NeNel-10, 15-18, 25-
37 um.o.)

TunoBkie OIIEHOYHBIE
MaTepuallbl JJIst
IIPOMEXYTOUYHOM
aTTecTaluu
(pasoen 5.3.)

OIIK-3.3. [IpoBoauT
HCCIIeI0OBAHUS
CBOWCTB BEILIECTB U
MaTEPUAJIOB C

3HaTh: OCHOBHBIE
METOJMKHU aHaJIH3a CBOMCTB
BEIIECTB, 00/1aCTH
MPUMEHEHHUS Pa3InYHBIX

Tunosble OLIEHOYHBIE
MaTepHabl s
YCTHOTO orpoca
(pazoen 5.1.1);
(mema NeNel-10)

UCIIOJIb30BaHUEM METOJIOB.
Hay4HOTO YwMmers: [lonbupats B Tunosble TecToBBIC
00opynoBaHuUs 3aBUCHUMOCTH OT 3ajiaHus

0COOCHHOCTEH pelraeMbIX (pazoex 3.2.2.);

p (NeNe1-10, 15-18, 25-
3a/1a4 METObI 37umo.)
UCCJIEeI0BaHUs CBOMCTB
BEIIECTB TunoBbIc OIICHOYHBIC
Buiagern: HaBbIKaMU B
MIPOBEACHMS UCCIIEIOBAHUN TPOMEAYTOIHON

p A A aTTECTAllNU
HAay4HOM O0OPYIOBAHHH 0 | (h430ex 5.3.)
M3BECTHOM METOIMKE
OIIK-4 Cnocoben OIIK-4.1. 3HaTh:  MaTeMaTuveckuii | THIOBbIC OLCHOYHBIC

IJTAHUPOBATH
paboThl XUMUYECKOH
HaMpPaBIIEHHOCTH, U

Hcnonb3yer 6a3oBbIC
3HaHMS B oOxacTu
MaTeMaTHUKH u

amnmapar, HeoOXO UMb st
perieHus
npodeccnoHaNbHBIX — 3aa4

MaTepHAaIThI JJIs
YCTHOT'O Orpoca
(pazoen 5.1.1);
(mema NeNel-10)

45



oOpabaTeIBaTh U
WHTEPIPETUPOBATH
MOJTYy4YCHHbBIC
pe3yibTaThl ¢
HCIIO0JIb30BAHUEM
TEOPETUUECKUX
3HAHUN U
MPAKTUYECKUX
HaBBIKOB PEIICHUS
MaTeMaTHYECKUX U
(bus3nyueckux 3a1a4

buzuku npu | B objactu  XUMUM U
TUTAHUPOBAaHUM PabOT | MaTepUaAIOBEICHUS, Tanorke TecToBEIE
o 3aIaHus
XUMHYECKOM HOBHBIE T TUYCCKHU
€CKO OCHO € TEeOpEeTHYECKHE (pasoen 5.2.2);
HaIpaBJICHHOCTHU ITIOJIOKCHU A CMCXKHBIX C (N_O.N_O 1-10, 15-18, 25-
XUMUEU 37 um.o.)
€CTECTBCHHOHAYIHBIX
JTACIIUIIINH TunoBsie OLCHOYHBIC
MaTcpuaJibl 111
MIPOMEXKYTOUHOM
YMerb: pemarb THUIIOBBIE aTTeCTaluH
yueOHbIE 3a/1a4uu 10 | (paszden 5.3.)
OCHOBHBIM paznenam
MaTeMaTUKU 51
€CTECTBCHHOHAYIHBIX
JUACIMILIHH
Baagern: HaBBIKAMH
HCII0JIE30BAHUS
TEOPETUICCKIX OCHOB
0a30BBIX pasnenoB
MaTeMaTHUKU "
€CTECTBCHHOHAYIHBIX
JUCIUIUIMH TIPH  PEIICHUH
KOHKPETHBIX XUMUYICCKUX U
MaTepHaIOBEeTUECKUX 3a/1a4
OIIK-4.2. 3HATh: TEOPETUUYECKUE W | THIIOBbIC OLCHOYHbIC
O6pabaTsIBaeT METONOJIOTUYECKAE OCHOBBI MaTEpUaIbL UL
CMEKHBIX c XUMHUEH YCTHOro oripoca
AaHHBIC C (pasoen 5.1.1);
HCIIOJIb30BAHUEM MaTCMaTHICCKHX u (mema NeNel-10)
CTAHIAPTHBIX €CTECTBCHHOHAYYHBIX
IUCHUIUIMH U CIOCOOBI MX | THIIOBBIE TECTOBBIE
CII0CO00B U
HCIIOJIb30BaHUS npu A
AITIPORCHMATIHH CIICHUN KOHKPETHBIX (pasoex 3.2.2.);
GHCITCHHBIX p p (NeNel-10, 15-18, 25-
XUMHYECKUX u 37umo.)
XapaKTePUCTUK "
p p MaTepHaIOBEeIUECKUX 3a/1a4
YMmerhb: onpeneiaTh Twumnossie onleHOYHEBIE
HEOOXOIUMOCTH MaTEPHUAIIBI JUIA
MIPOMEXYTOUYHOM
MIPUBJICYCHUS
. aTTeCTallNU
JOTONHUTENBHBIX  3HAHUH | ()450¢7 5.3,)
W3 CIICHHAIILHBIX Pa3/eiioB
MaTeMaTUYECKUX u
€CTECTBEHHOHAYYHBIX

JUCHUIUIAH IS peIIeHUS
npodeccnoHanpHBIX 3ajad,
OPUMEHITh  TOJy4eHHbBIE
TEOPETUYECKUE 3HAHUSA U
MaTeMaTHYeCKUW  ammapar
TUTST CaMOCTOSITEILHOTO
OCBOCHUS CHeIHAbHBIX
pa3lieloB  MaTeMaTUKH |
€CTECTBEHHOHAYUYHbBIX

JUCIUIINH, HEOOXO0AUMBIX




B po(hecCUOHATLHOM
ACATCIIbHOCTH, TIPUMCHATH
3HaHUuA MaTeMaTuKu u
CCTCCTBCHHOHAYYHbBIX
JUCHUIIIIMH AJId aHaJIu3a u
00paboTku pe3yabTaToB
XUMHUYCCKUX
IKCIICPUMEHTOB

Baagern:
HCIIOJIL30BaAHUS
TEOPETHUECKUX OCHOB
0a30BBIX pasznenos
MaTeMaTuKn n
GCTGCTBGHHOHayLIHI)IX
JTUCIUTIIUH TIpU 00paboTke
JTAHHBIX XUMHUYCCKUX
SKCIIEPUMEHTOB

HaBbIKaMH

OIIK-4.3.
WNutepnpetupyer
pe3ynbTaThl
XUMHYECKHAX
HaOJIFOEHUH C
HCIOJIb30BaHUEM
(hM3UYECKUX 3aKOHOB
U MPEJICTaBICHUN

3HaTh: OCHOBHEIC
TEOPETHUYECKUE TIOJIOKCHHS
51 THIIOBEIE METObI
pereHus 3a7a4 u3
OTACHBHBIX  CIEIUAIBLHBIX
pa3nenoB  MaTeMaTUKA H
€CTECTBEHHOHAYYHBIX
JHUCITUTLINH
YMeTh:
KOPPEKTHYIO
MOIU(DUKAIIUIO MOJEIeH |
METO UK 00paboTKn
JTaHHBIX SKCIIEPUMEHTA,
MPaBUILHO OIpENEIATh
0071acTh MPUMEHUMOCTH
HCII0JIb3YEMbIX METOIUK
Baagern: HaBBIKAMH
HCITOJIb30BaHUS
B3aHMOCBSI3HU
TEOPETUUECKUX n
METOJIOJIOTHYECKUX OCHOB
CMEKHBIX c XUMHEH
MaTeMaTUYeCKUX u
€CTECTBEHHOHAYYHBIX
JUCHUILIMH, TPH pEUIeHUH
KOHKPETHOM  XMMHUYECKOM
WIM  MaTepuagoBeqUYEeCKOi
3aJa4u

MIPOBOIUTH

TumnoBblie OLICHOYHBIE
MaTepuabl s
YCTHOI'O OIpoca
(pazoen 5.1.1);
(mema NeNel-10)

TunoBsie TECTOBBIE
3aJIaHus
(pasoen 5.2.2.);
(NeNel-10, 15-18, 25-
37 um.o.)

Tunosele OLIEHOYHBIE
MaTepHabl s
IIPOMEXYTOYHOM
aTTecTalun

(pasoden 5.3.)

Takum o6pa3zom,

BBITIOJTHCHHUEC THUIIOBBIX 3a,[[aHPIfI, MNpEACTAaBJICHHBIX B Ppasacliic 5

«OI_ICHO‘-IHBIC MaTepuaibl JJIs1 TCKYIICTO U pY6e)KHOFO KOHTPOJIA YCIICBACMOCTU U HpOMeH(YTOqHOﬁ

aTTeCTallun)» IMO3BOJIUT 00eCIIeUnTh:
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- CHOCOGHOCTBIO HCIIOJIb30BATh OCHOBHBLIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX IWCHHUILJIMH B
npodeccuonansroi nesitenbaocT (OITK-3, OITK-4).

7. Yueono-memoouuecxoe ovecneuenue oucyuniunot
7.1. Hopmamueno-3axonooamenvhvie axmol

1. Tlpuka3z MunoOpHayku Poccun ot 12.03.2015 N 210 "O6 yrBepxaenun DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTA BHICIIEr0 0Opa30BaHMS MO HAPABJICHUIO
noarotoBku 04.03.01 Xwumwus (ypoBeHb OakanaBpmara)" (3apeructpupoBaHo B MuHIOCTE
Poccum 07.04.2015 N 36766) http:/fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. @enepanbHblil 3akoH "O06 obpazoBanuu B Poccuiickoit denepanun" ot 29.12.2012 N 273-
@3 http://www.consultant.ru/document/cons_doc LAW_140174/

7.2. Ochosnas rumepamypa

1. Pacromumna O.M. Beicmias matemaTtuka: ydeOHoe mocobue/ Pacromumna O.M.- M.:
MockoBCKU Tearoruueckuii rocyaapcTBeHHbli yHuBepcuter, 2018. - 150 c. Pexum
noctyna: http://www.iprbookshop.ru/79053.html.

2. MarasuaaukoB JL.U. Beicmmas matematuka. JuddepennuanbHoe ucyucieHue: ydeOHOe
nocobue/ MarasunaukoB JI.U., MarasunaukoB A.JI.- Tomck: ToMckuii rocyaapcTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABICHUA U paauodnekTpoHuku, 2017.- 188 c.- Pexxum nocryna:
http://www.iprbookshop.ru/72078.html.

3. Pacromumna O.M. Bricmas matematuka: npaktukym/ Pactomunna O.M.- M.: MockoBckuit
MeIaroru4ecknii  rocyaapCcTBeHHbI yHuBepcuter, 2017.- 138 c.- Pexum pocryna:
http://www.iprbookshop.ru/72486.html

7.3. [lononnumenvuasn tumepamypa

1. Beicmras marematuka. Tom 1. JluneitHas anreOpa. BektopHas anreOpa. AHamuTHYeCKas
reometpusi: yueOnuk/ A.Il. I'ocrogapukoB [u np.]. - CII6.: HanmoHanbHBIM MUHEPAIBHO-
ceippeBOid  yHuBepcuteT  «lopHbrii», 2015, - 105 c¢. -Pexum  pgocryna:
http://www.iprbookshop.ru/71687.html.

2. Beicmras maremaruka. Tom 2. Hauvamo maremarmdeckoro ananu3za. JluddepeHiuaabrHoe
ucuucieHue QyHKIUHA OJHOW TEepeMEHHONM | ero mnpwiokeHus: yueOHuk/ A.IL
lNocnomapukoB [u ap.]. - CII6.: HanuoHanbHBI MUHEPAIBHO-CHIPHEBON YHHBEPCUTET
«["opHbIity, 2015.- 104 c.- Pexxum nocrymna: http://www.iprbookshop.ru/71688.html.

3. Broicmas matemaruka. Tom 3. DnemeHTH BbIciIel anreOpbl. MHTerpanbHOE HCUUCICHUE
GbyHKIME 01HOM IepeMeHHoM u ero mpuioxkeHus: yaeOnuk/ A.Il. T'ociogapukos [u ap.].—
DOnexTpoH. TekcroBble gaHHble.- CII0.: HanuoHanpHbIi  MUHEPaTBbHO-CHIPHEBOM
YHUBEPCUTET «["opHbIity, 2015. - 102 C.- Pexum JOCTyHa:
http://www.iprbookshop.ru/71689.html.

4. XKenmamesa A.O., [ymaeBa JI.B., E3aoBa A.I'. Maremaruka. CoopHuK 3amau. YueOHOE
n3nanne. — Hanpunk: KBI'Y, 2015. - 95 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCmMHUK, OOJLIEMENb, HCYPHAT)
1. KypHais BEIYMCIUTENBHON MaTeMaTUKU U MaTeMaTU4eCKo pu3mKu

7.5. Humepnem-pecypcol

IIpu wm3ydeHum auCUUIUIUHBI «MaremaTuka», oOyuaromuecs o0ecreyeHbl JOCTYIOM
(ynaneHHBIN JOCTYII) K pecypcam:

—  00wue uHghopmayuonnvie, CHpagouHvle U NOUCKOBbIE:

1. CnpaBounas mpaBoBas cuctema «l apant». URL: http:/www.garant.ru.
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2. ConpaBounas npaBoBas cuctema «Koncynprant [lmoc». URL: http://www. consultant.ru
K COBPEMEHHBIM NPOPECCUOHAILHBIM HA3aM OAHHBIX:

Nen/m HaumenoBanue Kparkas xapakrepucTHKa Anpec caiita Yciaosus
3J1eKTPOHHOT 0 AocTyna
pecypca
1. 3B/ PI'b OnekTponnbie Bepcun 885898 momHbIx http://www.diss.rsl | ABTOpH30BaHHBII
TEKCTOB JMCCEPTaid 1 aBTOpe(epaToB U3 Iu JIOCTYT U3
(douma Poccutickoii rocyaapcTBEeHHON OubMMoTeKH
QSN (x. 112-113)
2. «Web of Science» | ABTOpuTETHas MOIUTEMaTHIECKAs http://www.isikno JHocrtym no 1P-
(WOS) pedepaTBHO-OMOIHOrpadruecKas u wledge.com/ anpecam KBI'Y
HayKkoMeTpHuieckas 0a3a JaHHBIX, B KOTOPOH
MHJEKCUPYIOTCs 0K0I0 12,5 ThIC. )KypHAJIOB
3. Sciverse Scopus PedeparuBnas u anamuTuueckas 6aza JHocryn no 1P-
U3/1aTeNhCTBA JAHHBIX, CoJlep Kanias http://www.scopus. anpecam KBI'Y
«Onw3eBup. Hayka e 21.000 perieH3UpyeMbIX KypHAJIOB; com
Y TEXHOJIOTUN» 100.000 xuur; 370 KHUXKHBIN cepuit
(TIPOTIOIKAOIIMX CST M3 TAHHI);
e 0,8 MJIH. IOKJIAJIOB U3 TPY/JOB
KoH(DepeHIMi
4. Hayuynas OnexTpoHHas O6ubnmorexa Hay4HbIX | http:/elibrary.ru [TonHeIit focTyn
3J1eKTPOHHAS nyonuKamui - TIOJIHOTEKCTOBBIE  BEPCHU
oudauorexa (HOb | okomo 4000 wHoctpanHelx #3900
PODN) OTEUYECTBEHHBIX Hay4HBIX JKYPHAJIOB,
pedepatel mybOnukanuii 20 ThICSY KYPHAJIOB, a
TaloKe OmucaHud 1,5 MIIH. 3apyOexHBIX |
POCCUICKUX AUCCEPTALIUK.
2800 pocCUiCKUX JKypHAJIOB Ha
0e3B03ME3/1HOM OCHOBE
5. ba3za nanHbIX HauunonansHas uHpopmannonHo- | http://elibrary.ru ABTOpU30BaHHBIN
Science Index aHAJIMTUYECKAass CUCTEMA, AaKKyMYJIHpYHoIas JIOCTYII.
(PUHL) Oornee 6 MIJUIMOHOB ITyONMKaIMH pOCCUICKNX [To3Bomster
aBTOpOB, a TaKkKe wuHpOpMalMo0 00 uX JIOTIOJHSITh U
uutupoBanun u3 Oonee 4500 poccuiickux YTOYHATH
KYPHAJIOB. CBEICHHS O
MyOIMKAIIUSIX
yuensix KbI'Y,
MMEIOIHXCS B
PUHIL
6. Haunuonanbhas OOBeaHEeHHBIH 371EKTPOHHBIN KaTanor https://H36.pd Hocrym ¢
3JIeKTPOHHAS (hoHI0B poccuiicknx OGUOTHOTEK, COAEP AN AIEKTPOHHOT O
onoauorexa PI'G | 4 331 542 31eKTpOHHBIX TOKYMEHTOB YHUTAJIBLHOTO 3a/1a
00pa3oBaTEIFHOTO M HAYYHOTO XapaKTepa 1o O6ubnmoTexn
pa3IMYHBIM OTPACIIIM 3HAHUM KbI'Y
7. IBC Y4eOHukH, yaeOHBIE TTOCOOHS, IO BCEM http://www.studme | TlomHblit goCTYI
«KoHcyapTaHT obnactsam 3Hanui At BO u CIIO, a taxke dlib.ru (peructparust mo
CTYACHTAa» MOHOTpa(uu 1 HaydHas IepHOIUKa [P-agpecam
KBI'Y)
8. IBbC 107831 mybnukanuii, B T.4.: 19071 — yae6npx | http://iprbookshop. [onwerit MocTym
«Aiilludpéyke» | n3ganmii, 6746 — HaydHbIX n3HaHMH, 700 ru/ (peructparust mo
komekmi, 343 xypaana BAK, 2085 [P-anmpecam
ayJMON3IaHUM. KBbI'Y)
9. 3BC KbI'Y (a1exTpoHHBIH KaTanor (oHma + http://lib.kbsu.ru | IlomHslil focTyn
ronHOTeKcTOBast B/1)

- Kpome moceo, oﬁyuammuecﬂ MOo2ynt 60CnOIb3064MbCA npo¢eccuonajlbnbmu

ROUCKOBBIMU CUCIEMAMU:
1. Cnyx6a TeMaTH4eCKUX TOJKOBBIX clioBapeil http://glossary.ru/
2. CrnoBapu u sHImKiIonenuu https://dic.academic.ru/
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3. Buxunemus http://ru.wikipedia.org/wiki/

7.6 Memoouueckue yKazaHusi N0 NpPOGEOEHUI0 PA3IUYHLIX VYEOHbIX 3AHAMUL U OpYeuUM
8UOAM CAMOCOSMENbHOU PaOOmbl

OCHOBHBIMU BHJIaMH YYEOHBIX 3aHATHH MPU HU3YYEeHUU Kypca «Maremartukay SBISIOTCS
JIEKIMH, TPAKTHYECKUE 3aHATHS W KOHTPOJUpyeMas CaMOCTOATENbHAas pabdoTa CTYACHTOB C
HW3yYECHUEM UMHU PEKOMEHI0BAaHHOM JIMTEPATYPHI.

Jlexuusi — ri1aBHOE 3BEHO JAMAAKTHYECKOTO HUKiIa oOydeHus. E€ nens — popmupoBanue y
CTYI€HTOB OPHUEHTHUPOBOYHOW OCHOBBI I TIOCIEAYIOIIEr0 YCBOCHHMS MaTepuaga METOJ0M
caMocCTosTeNbHON padoThl. CojepikaHue JIEKIIMU JTOJDKHO OTBEUYATh CIECIYIOIIUM JUAKTUUYECKHUM
TpeOOBaHUSAM:

- U3JIOKEHHUE MaTepuaia OT MPOCTOrO K CI0KHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

- JJOTUYHOCTb, YETKOCTh U SICHOCTh B U3JIO)KEHUH MaTepHUaa;

- BO3MOJKHOCThH TPOOJEMHOTO H3JI0OKEHHUS, TUCKYCCHUHU, UAjora C IeJbI0 aKTHBU3AINU
NEATEIIbHOCTU CTYIEHTOB;

- TeCHas CBSI3b TEOPETHUYECKUX TOJIOKEHUN W BBHIBOJIOB C MPAKTUKOW M OyAylied HaydHOU
JIEATEIIbHOCTHIO MAaruCTPAHTOB.

[IpenomaBaTenp, YATAIOMMNA JAHHBIN JEKIIMOHHBIA KypC, JOJDKEH 3HATh CYIIECTBYIONIUE B
MeIarOrM4eCcKO HayKe M HCIOJIb3YEMbIE Ha MPAKTUKE BAPUAHTHI JEKIHUH, WX JUJIAKTUYECKHE
BO3MOXHOCTH, a TAK)K€ UX METOJUYECKOE MECTO B CTPYKTYpE Mpolecca 00yueHHsl.

[IpakTyeckue 3aHATUS CAyXaT YrAOyOJeHHIO M 3aKPEIUIEHWI0 3HAHUW CTYACHTOB,
MOJIyYEHHBIX UMHU B Xoje Jiekuui. [IpoBoasTCs mpakThuueckue 3aHATHS MO y3JI0OBBIM U HauboJliee
CIIOXHBIM TeMaM yueOHOM mporpamMmbl. OHM MOTYT OBITH MOCTPOEHBI KaK Ha MaTepuaie OJHOMI
JIEKIMHU, TaK U Ha COJEpXaHUM 0030pHON JEKIUH, a TaKKe MO OMNpeleNéHHON Teme 0e3 YTeHHs
MpeBapUTENIbHON JeKuu. [7aBHas W ompenensomas 0coOEHHOCTh JII00Oro MPaKTHYECKOTro
3aHATHUS. — HAJIUYUE DJIEMEHTOB JIMCKYCCHM, MPOOJIEMHOCTH, AMajora MeXIy IpernojaBaTesieM U
CTYyJI€HTaMH U CAMHMHU CTYJCHTaMHU.

Kpome TOro, mpaktuyeckue 3aHATHUS TO3BOJSIOT pPa3oOpaTbCcsi B CIOXKHBIX BOIPOCAX,
BO3HUKAIOIINX B MPOLIECCE CaMOCTOSITENIbHON paboThl, U cHOPMUPOBATH HEOOXOIUMBIE HABBIKH U
yMeHHs.. SIBIASACH OJHUM M3 OCHOBHBIX BHUJOB Y4eOHBIX 3aHSATUMN, MPaKTUKa MOJBOJUT HTOT
CaMOCTOSITENIbHOM paboTe CTYIAEHTOB Mo Kaxaod Teme. [Ipu 3TOM mpakTUYecKUE 3aHATUS JAr0T
MOJIOKUTEIBbHBIE PE3YJIbTAThl TOJBKO B TOM Cly4ae, €CId MM MPEIUIECTBYET JOCTATOYHO
sbdekTuBHAas W IUIOJOTBOpHAS paboTa MO CaMOCTOATEIbHOMY H3YUYEHHIO PEKOMEHIOBAaHHON
OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPHI.

bazoBbsiMu Bugamu yueOHON pabOThI CTYICHTOB SIBJISIIOTCS ayJUTOPHAS U CAMOCTOSITENIbHAS.
[TpuueMm, ayautopHOi paboTe Ha MPAKTUYECKUX 3aHATUAX, 00S3aTENBHO JOJDKHA MPE/IIecCTBOBATh
camocTosiTeNibHasg paboTa cTyneHTa. B 4acTHOCTH, MOJATOTOBKY K MPAaKTUYECKUM 3aHATHSIM II0
«MartemaTHKe» pEKOMEHAYeTCsl HayMHaTh 3a0JarOBpEMEHHO U TPOBOJUTH B  CIEAYIOIIEH
MOCJIEIOBATEIBHOCTH: YACHEHHWE TEMBl M OCHOBHBIX BOIIPOCOB, BBIHOCUMBIX HA 3aHSTHE;
O3HAKOMJIGHHE C JUTeparypoil, u e€ wusydyenwe. llpu wu3ydeHHH aUTEpaTyphl HEOOXOAUMO
nepepadboTaTe UHPOPMAIUIO, TITYOOKO OCMBICIUB MPOYUTAHHOE. B X0J/leé TOJATOTOBKM K 3aHSTHUIO
CTYIAEHTBI MOTYT BBIIIOJIHUTD:

- KOHCTIEKTUPOBAHKE MEPBOUCTOYHUKOB U JAPYroil yueOHOU TUTepaTyphl;

- mpopaboTKy y4eOHOro marepuaina (MO0 KOHCIEKTaM JIEKIMH y4eOHOW M HaydHOUH

JTUTEpaType) U MOATOTOBKY AOKIAIOB JUIS MPAKTUIECKUX 3aHATUM;
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- TOUCK M 0030p HAy4yHBIX NYyOJMKAUN W 3JIEKTPOHHBIX HCTOYHUKOB HH(OPMALUH,

MOJrOTOBKY 3aKJIFOUEHHS 110 0030DY;

- peleHue 3a/1a4, YIpaKHEHUH;

- paboTy ¢ TeCTaMu ¥ BOIIPOCAMH JIJIsI CAMOTIPOBEPKH;

U T.AO.

[Ipy TOArOTOBKE K OTBETY CTYIEHT JOJDKEH OOpaTHTh BHUMAaHHWE Ha CIIEAYIOIINE
TpeOOBaHUSA: CBOOOJHOE M3JIOKEHHE MaTepHaja; apryMEHTHPOBAHHOCTb BCEX COJCPKAIIMXCS B
OTBETE BBIBOJIOB U 3aKJIIOYECHMI; KyJIbTYypYy pedd. BeICTynmaromui 10KEH yMeTh OTCTauBaTh CBOU
PE3YybTaThbI. CTYIICHTI)I JOJIKHBI OBITh TOTOBBI K BBICTYIIJICHUIO I[O6p0BOJH)HO HJIKM 110 BBI3OBY
MIPETIo/IaBaTells TI0 BCEM BOTIPOCaM, PAaCCMaTPUBAEMBIM Ha 3aHSATHH.

B X0A€ IMPAKTUYCCKOI0 3aHATHA CTyACHTaM PEKOMCHAYCTCSA BHHUMATCIIBHO CIylIaTbhb
BBICTYILJICHUSA TOBapI/IHICI\/'I, AcIaTh IIpH HGO6XOI[I/IMOCTI/I 3aIMcCH, a TaKXKC 3aMCUaTh JONYHICHHBIC B
PEIICHUAX CTYACHTOB HCTOYHOCTH, OILIMOKHU U HCIIPaBJIATE UX. B KOHIIC 3aHATHA MPEIogaBaTciib
MMOABOJUT UTOTHW HU3YUYCHHSA TCMBEI, OOBABIISIET OLCHKH, IMOJYYCHHBIC CTYACHTAMH, NACT B CilIydau
HGO6XOI[I/IMOCTI/I PEKOMCHOAHU 110 JIOHOJ'IHI/ITGJ'II)HOI\/’I pa60Te Haa OTACIbHBIMU BOIIPOCAMU TEMBI.

Memoouueckue pekomenoayuu npu padome Had KOHCREKMOM 60 6PeMA NPOBEOEHUA 1eKUUU
B mporecce neKIMOHHBIX 3aHATHI 11e7ec000pa3HO KOHCTIEKTUPOBATh YU€OHBIH MaTepHall.
JUis 3TOro UCHOJB3YIOTCS O00IIMe U YTBEpAMBIIMECS B TMPAaKTUKE TMpaBWia, M MPHEMbI
KOHCIICKTUPOBaHHA HGKHI/Iﬁi

KoncniektupoBanue JeKIMA BEAETCS B CIEHHUAIBHO OTBEACHHOW MJISI 3TOrO TETPaju,
KaKJIBIH JTUCT KOTOPOH JODKEH UMETh T0JISI, Ha KOTOPBIX JEJAl0TCS TIOMETKU U3 PEKOMEHI0BAHHOM
JUTEpaTyphl, MOMOJHSIONIME MaTepuanl NPOCIYIIaHHOW JIEKIMH, a TaKXKe IO YEePKUBAIOIINE
0COOYIO B&KHOCTh T€X WJIM WHBIX TEOPETHUECKHUX MOJI0KEHU.

[lenecooOpa3HO 3amMChHIBaTh TEMY W IUJIaH JICKIIUH, PEKOMEHIYEMYIO JINTEPATYpy K TeMeE.
3anucu paszesioB JICKIIMK JOJDKHBI MMETh 3arojIOBKH, IOJ3arojIOBKH, KpacHbIe CTpoKu. s
BBIJICJICHUS Pa3/IeJOB, BBIBOJIOB, OINPEICIICHUH, OCHOBHBIX HJEH MOHO HCIIOJb30BaTh I[BETHHIC
KapaHJamu ¥ GIoMacTepsl.

Ha3BaHHbBIE B JIGKIIMK CCHUJIKA HA NIEPBOMCTOYHUKU HAJ0 MOMETUTHh Ha TMOJISIX, YTOOBI MpHU
CaMOCTOSITCIPHOW paboTe HaWTH HW BIOHCATh HX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
omnpenecHUsT TOHATHH, KaTeropuii W 3akoHOB. OcCTallbHOE JOJKHO OBITh 3allMCaHO CBOWMH
CJIOBAMH.

Kaxxnomy cryneHTy HeoOXoauMo BbIpabOTAaTh M KCIIOJB30BAaTh AOMYCTUMBIE COKpAIlleHUs
HanOoJiee pacrpoCTPaHEHHBIX TEPMUHOB U TIOHSITHA.

Memoouueckue pekomeHOAUUU RO OPZAHUZAUUU CAMOCIOAMENbHOU PAdOm bl

CamocrostenbHas paboTa o0Oy4arolMXcs - CIOCOO AaKTMBHOTO, IIEJIEHAIIPABICHHOTO
IPUOOPETEHUS CTYJICHTOM HOBBIX JUIS HEro 3HaHUM M yMEHUI 0e3 HEeloCpeACTBEHHOIO y4acTHs B
3TOM Ipoliecca npenoaasareneil. [loBbleHre poau caMOCTOATENbHOW paboThl 00yJaromuXcs MpH
MIPOBEACHUH PA3IMYHBIX BUJIOB YUEOHBIX 3aHATHH NPENOaraer:

—  ONTUMH3ALMIO METOJIOB 00yUeHUsI, BHEIPEHUE B yUEOHBIM Mpo1ecc HOBBIX TEXHOJIOTUI
00y4eHHs1, MOBBIMIAIONUINX TPOU3BOAUTEIBHOCTh TPYy/Ja MpenoiaBaTensi, akTUBHOE HCIIOJIb30BaHHUE
MH(GOPMAIIMOHHBIX TEXHOJIOTUH, IMO3BOJIAIONIMX OOyJaromemMycss B YAOOHOE Al HEro BpeMms
OCBaMBaTh y4eOHBII MaTepua;

—  IIHMPOKOE BHEAPEHNUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJAUKM IPOBEICHMS NMPAKTUK U HAYyYHO-UCCIEAOBATEIBCKOU
paboThI 00YJAIOIINXCS, TOCKOJIBKY MMEHHO 3TH BHJIbI y4eOHOM pabOTHl B IEPBYIO OYepeib TOTOBST
oOyyaromuxcs K CaMOCTOSTEIbHOMY BBITIOJHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;
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—  MOJEPHM3ALUIO CUCTEMBI KypCOBOTO U JTUIIJIOMHOI'O IIPOEKTUPOBAHUsA, KOTOPas JOJLKHA
MOBBIIIATH POJIb CTYJICHTA B MO00PE MaTepHralia, OUCKE MyTel peleHns 3a/1a4.

CamocrostenpHas paboTa TNPUBOJUT CTyIEHTa K TOJYYCHHIO HOBOTO  3HaHWUS,
YIIOPAIOUYCHHUIO U YIITyOJICHUIO0 UMEIOIIUXCS 3HAHUH, (POPMUPOBAHHUIO Y HEro Mpo(ecCHOHATBHBIX
HaBBIKOB U yMeHUN. CaMocTOATeNbHAsE pad0Ta BBHITIOIHSET PSJI (PYHKITHIA:

—  pa3BUBAIOIIYIO;

—  nH(pOPMAIMOHHO-00YyYaoNIyI0;

—  OPHUEHTHPYIOUIYIO ¥ CTUMYIHPYIOIIYIO;

—  BOCIHHTHIBAIOIIYIO;

—  HCCIIEZI0BATEIBCKYIO.

B pamMkax Kypca BBITIOJTHSIOTCS CIISAYIOIINE BUIbI CAMOCTOSITETBHON paboTh:

1. TlpopaboTtka yueGHOro Marepuaa (1o KOHCIEKTaM, yueOHO! U HayYHOU JIMTepaType);

2. BeinongHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUI;

3. PaOota c TecTamu 1 BOoIpocamu JijIsl CAMOIIPOBEPKHU;

4. BplnogHEeHUE UTOTOBOM KOHTPOJIHHOUM pabOTHI.

CryneHTaM peKOMEHAYeTCs ¢ CaMOro Havaja OCBOCHHUsS Kypca paboTaTh C JIUTEpaTypou H
npeularaéMbIMH 33JIaHUSIMA B ()OpPME MOJATOTOBKH K OYEPEAHOMY ayJUTOPHOMY 3aHATHIO. [Ipm
ATOM aKTyaAIM3HPYIOTCS WMEIOIIHMECs 3HaHUS, a TakkKe co3faercss 0a3a Ui YCBOCHHUS HOBOTO
MaTepHualia, BOSHUKAIOT BOIIPOCKI, OTBETHI HA KOTOPBIE CTYJICHT MOJTyYaeT B ayJAUTOPHH.

Heo0xommMo OTMETHTH, YTO HEKOTOPBIC 3aJaHUs IJISi CAMOCTOSTEIIEHOW PabOTHI MO KypCy
UMEIOT omnpereNeHHyo crenupuky. [Ipm oCBOGHHMM Kypca CTYIEHT MOXET TIO0JIbh30BaThCS
OMOMMOTEKONM By3a, KOTOpas B TIOJHOW Mepe OOecrleueHa COOTBETCTBYIOIIEH JUTEPAaTypOM.
3HAYUTEIbHYIO MOMOIIb B MOJATOTOBKE K OYEPEJHOMY 3aHATHIO MOXET OKa3aTh HMMEIOIIMICS B
y4eOHO-METOANYECKOM KOMIUIEKCE KpaTKUi KOHCHEKT JeKIHi. OH ke MOXET MCIOJIb30BaThcs U
IUI 3aKPEIUIEHUs MOJy4YEeHHOTOo B ayauTopuu Matepuana. CamocrosiTenbHas paboTa CTyIEHTOB
IpEeJyCMOTpEHa Y4YeOHbIM IUIAHOM M BBINOJHAETCS B 00sA3aTeNbHOM TOpsAKe. 3aJaHus
IIPEUIOKEHBI 110 KaX101 U3y4aeMoi TeMe U MOTyT FOTOBUThCS MHAUBUAYaIbHO UM B rpynme. Ilo
HE0O0XOAUMOCTH CTYIEHT MOXKET 00paliarhesl 3a KOHCYIbTallMel K MpernojaBaTesnio. BeinoiHeHue
3aJJaHUH KOHTPOJMPYETCS U OLIEHUBACTCA MPEIO1aBaTENEM.

JUis  yCIIENIHOIO CaMOCTOSITEJIbHOTO H3Yy4EHMs MaTepualla CerofHs HCIOJIb3YHTCA
pasnuyHbIe CPEJCTBA OOYYEHHs, CpeAd KOTOPhIX 0co00€ MECTO 3aHMMAT HH(OPMAIMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHSI U HAINIPABIEHHOCTH: HJIEKTPOHHBIE YUEOHUKU U KYpChI JIEKIUH, 6a3bl
TECTOBBIX 3aJlaHUH U 3a7a4. DJIEKTPOHHBIN yUeOHUK IpPEACTaBiseT coO0i MporpaMMHOE CPEACTBO,
MO3BOJISIIOINEE  INPEJICTaBUTh  JUIA  H3YyYEHHMs TEOPETUYECKUMH  MaTepuall, OpraHu30BaTh
anpoOupoBaHKUe, TPEHAX U CaMOCTOATENBbHYIO TBOPYECKYIO paboOTy, IOMoraroiiee CTyA€HTaM M
IIPEI0/IaBaTell0 OLCHUTh YPOBEHb 3HAHUN B ONPEAEICHHON TeMaTHKe, a TaKXkKe CoAeprkallee
HE00X0AUMYIO CIPAaBOYHYIO MH(POPMAIMIO. DJIEKTPOHHBIA YUeOHUK MOXET MHTEIpUpOBaTh B ceOe
BO3MOKHOCTH PAa3JIUYHBIX IEJarorn4eckux IMPOrpaMMHBIX CpPEICTB: O0YyYaroluX Iporpamm,
CIPAaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX IPOIPaMM.

JUis  ycrienmHON OpraHu3allid CaMOCTOSATENIbHOW paboThl BCE AKTHBHEE MPHUMEHSIOTCS
pa3HoOOpa3Hble 00pa3oBaTelIbHbIE pECypchl B CEeTH VIHTEpHET: CHUCTEMBbl TECTHUPOBAHMS 1O
pa3NUYHBIM 00J1aCcTAM, BUPTYaJIbHbBIE JIEKIMH, JJAOOPATOPUH, IPU 3TOM MOJIb30BATEIIO I0CTATOYHO
UMETh KOMIIbIOTEp U MOJAKIIOYeHHEe K VIHTepHeTy ist TOro, YTOObI CBSI3aThCs C MpenoaBaTesieM,
pelaTh BBIYMCIUTENbHBIE 33/1a4l U T0JIydaTh 3HaHUs. lcmonb3oBaHue ceTel YCHIIMBAET poOJib
CaMOCTOSITEJIbHOW palbOThl CTYJEHTa U TO3BOJSET KapJMHAJIBHBIM O00pa3oM U3MEHHMTb METOAUKY
MIPEToIaBaHusl.

CTyneHT MOXeT MOoJy4aTh BCE 3aJaHMs U METOJMUYECKHE YKa3aHUs Yepe3 cepBep, YTO JIaeT
€My BO3MOKHOCTh NPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXKHOCTH C HEOOXOJUMBIMHU ISt
BBITMOJIHEHUS paboT Tpyno3arpaTramMu. CTyI€HT UMEET BO3MOXKHOCTh BBHINOJIHATE paboTy JOMa WK
B aynuTtopuu. bojblioe BocnMTaTeNbHOE MW 00pa3oBaTeNbHOE 3HAUYEHHE B CAMOCTOSITEIEHOM
y4eOHOM TpyJAe CTyAEHTa HMEET CaMOKOHTpoJb. CaMOKOHTPOJb BO30YXKIAaeT M IMOJIIECPKUBAET
BHUMAaHME W MHTEPEC, IMOBBIIIAET AKTUBHOCTh MAaMATU M MBIIUICHUS, IO03BOJIET CTYIEHTY
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CBOEBPEMEHHO OOHAPYXUTh M YCTPaHHUTH JOMYIIEHHbIE OMIMOKM M HEIOCTaTKH, OOBEKTHBHO
ONpENEINTh YPOBEHb CBOUX 3HAaHUMU, IMpakTU4YeCKUX yMmeHHH. CaMoe JOCTyIHOE U IpPOCTOE
CPEACTBO CAMOKOHTPOJISI ¢ TPUMEHEHHEM MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO
P TeCTOB «on-line», KOTOpbIE MO3BOJSIIOT B PEKUME PEATbHOTO BPEMEHH OIPENEIUTh CBOU
YPOBEHb BIIAJICHUS MPEJAMETHBIM MaTEPUAJIOM, BBISIBUTh CBOM OLIMOKH M MOJYYUTh PEKOMEHIAINH
10 CAMOCOBEPILICHCTBOBAHHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypoi

Bcro nmuTepaTypy MOKHO pa3leiuTh Ha YUYCOHHKHA W ydeOHBIC TOCOOWS, OpUTHHAILHBIC
Hay4YHbIC MOHOTPa(UICCKIEC UCTOYHUKH, HAyIHBIC MTyOJIMKAIIMKA B IMIEPUOINICCKOM neuaT. M3 Hux
MO>KHO BBIJICITUTE JIUTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), TOTIOTHUTEIHHYIO U JIUTEPATYPY JJIs
YTIyOIeHHOTO N3YYeHUS JUCIHILTAHBI.

N3ydeHne TUCITUTUIMHEI CJIeyeT HAUMHATh ¢ YIeOHUKA, MOCKOJIbKY YUSOHHUK — 3TO KHUTA, B
KOTOPO# W3JI0KEHBI OCHOBBI HAYYHBIX 3HAHHWH IO OINPEACICHHOMY MPEAMETY B COOTBETCTBHU C
HESIMU ¥ 33/1a9aMK 00YYICHHSI, YCTAHOBJICHHBIMU IPOTPAMMOM.

[Ipu pabote c nuTepaTypold HEOOXOJWMO YUYUTBHIBATh, YTO WUMEIOTCS Pa3IMYHBIC BHUIBI
YTCHHS, U KXKIBIH U3 HUX UCTIONB3YETCS Ha OMPECIICHHBIX 3TalaX OCBOCHHS MaTepHaia.

Ilpedsapumenvroe 9TCHUE HANPABICHO HA BBIABJICHHE B TEKCTE HE3HAKOMBIX TCPMHHOB U
MTOUCK WX 3HAYCHHS B CIIPABOYHON JMTEepaType. B 4acTHOCTH, IpH YTEHUU yKa3aHHOM JINTEPATYPhI
HE00X0IMMO MOAPOOHEHIINM 00pa30oM aHAIU3UPOBATH MOHSATHS.

Cke603HOe umenue TpearonaraeT MpoyYTeHHEe Marepuaia OoT Hayana 1o KoHma. CKBO3HOE
YTCHHUE JINTEPATYPHI M3 MPUBEICHHOTO CITUCKA JIAET BO3MOXKHOCTH CTYACHTY C(HOPMHPOBATH CBOJI
OCHOBHBIX TIOHATHH U3 U3y4aeMoil 0071acTH U CBOOOIHO BIIAJIETh UMH.

Buvibopounoe — HA000POT, UMEET IEIBI0 MOUCK M OTOOp Marepuana. B pamMkax IaHHOTO
Kypca BbIOOPOYHOE YTEHHE, KaK CIOco0 OCBOEHUS COJEp>KaHUs Kypca, OJKHO HCIOJIb30BATHCA
IIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM MO COOTBETCTBYIOLIUM pa3jesaMm.

Ananumuyeckoe umeHue — 53TO KPUTUYECKHI pPa3dop TeEKCTa € MOCIEAYIOMIUM €ro
KOHCTIeKTUpOoBaHUEeM. (OCBOCHHE YKa3aHHBIX MOHATHHM Oymer Hambosnee A(G(EKTHBHBIM B TOM
cllydae, €ciii MpH YTEHUU TEKCTOB CTYJEHT OyIeT 3a/aBaTh K 3THUM TEKCTaM BOMNpochl. YacTe u3
3THX BonpocoB copmynupoBana B @OC B nepeuHe BopocoB s codecenoBanus. [lepeuenn 3tux
BOIIPOCOB OTPaHUYEH, MOSTOMY BaXHO HE TOJBKO COJAEp)KaHHWE BOMPOCOB, HO CaM IPUHIUII
OCBOEHHUS JIUTEPATYPbI C TOMOIIBbIO BOIIPOCOB K TEKCTAM.

Henbto usyuaroweco 4TeHus SIBIAETCS TIIyOOKOE U BCECTOPOHHEE MOHMMAaHHE Y4eOHOM
uHpopmauuu. ECTh HECKOJIBKO MPUEMOB U3YUYAIOLIEro YTCHHUS:

1. UreHue mo ajaroputMy IMpeanosiaraeT pazOueHue HHPOpMAIMU Ha OJIOKU: HA3BAHUE;
aBTOp; MCTOYHMK; OCHOBHAs HJes TeKcTa; (PaKTHUeCKUW MaTepuai; aHalu3 TeKCTa IyTeM
COTIOCTaBJICHUS UMEIOLIUXCS TOUEK 3pEHUs IO pacCMaTpPUBAEMbIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem nmocTaHOBKHU BOMPOCOB K TEKCTY UMEET CJICAYIONUIUN alrOpUTM:

—  MEIJICHHO MPOYHUTATh TEKCT, CTapasiCh MOHATH CMBICT U3JI0KEHHOTO;
—  BBLJICJIHTH KIIIOUEBHIE CJIOBA B TEKCTE;
— TocTaparbcs MOHATh OCHOBHBIE HJIEH, TIOJTEKCT M 001Ul 3aMbICeT aBTOpa.

3. IlpueM Te3upoBaHUs 3aKitoyaeTcss B (POPMYIHPOBAHUU TE3MCOB B BHUE IMOJIOKECHUH,
yYTBEPKJACHUM, BEIBOJIOB.

K osromy MoxHO 100aBUTh ¥ UWHBIE TMPUEMBL: MpUeM pedepupoBaHus, MPUEM
KOMMEHTHUPOBAHUSI.

Baxxno#t coctaBnsromeld J000r0 COJMMAHOTO HAy4YHOTO W3JAaHUS SIBISETCS CIHCOK
JTUTEpaTyphl, Ha KOTOPYIO CChlIaeTcs aBTop. lIpW BO3HMKHOBEHHMH UHTEpeca K KaKOW-TO
oOcykaeMoii B TEKCTe mpobiiemMe BCEeria €CTh BO3MOKHOCTh OOPAaTUTHCS K CIIUCKY OTHOCSIIEHCS K
Hel nuTepatypel. B 3ToM ciydae Bcs mpoOiieMa kak Obl pa3OuBaeTcs Ha COCTABIISIONINE YacTH,
KaXKJasi U3 KOTOPBIX MOXKET M3Yy4aThCsl OTIENBHO OT ApyruX. [Ipu 3TOM BaKHO HE TEpATh U3 BHUIA
OOIINI KOHTEKCT M HE TIOTPYKAThCs YPE3MEPHO B AETaH, MOTOMY YTO TaKUM 00pa3oM MOXKHO He
YBUJIETh TJIABHOTO.
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IToaroroBka K 5K3aMEHy [OJDKHA IIPOBOJUTHCA HA OCHOBE JIEKIMOHHOIO Marepuala,
MaTepualia MPaKTHYECKUX 3aHATUH ¢ 00s3aTelIbHBIM OOpalieHHeM K OCHOBHBIM y4eOHUKaM I10
Kypcy. DTO MO3BOJIUT MCKIIOYUTh OMIMOKH B MOHUMaHUHM MaTepuana, OOJIETYUT €ro OCMBICICHUE,
IIPOKOMMEHTHPYET MaTepral MHOTOYMCICHHBIMU IIPUMEPaMHU.

Memoouueckue pekomenoauuu 011 NOO20MOGKU K IKIAMEHY:

Ok3ameH sBiseTcss (OPMON UTOTOBOrO KOHTPOJSl 3HAHMM M YMEHMM, 0Oydaroluxcs Io
JaHHOW NUCHMIUIMHE, TOJXYYEHHBIX Ha JICKIUAX, MPAKTUYECKHX 3aHATUSAX W B Ipolecce
CaMOCTOSATENIbHOW paboThl. OCHOBOW Ui ONpENeNeHHs] OICHKH CIY)KUT YPOBEHb YCBOCHHS
oOydJaronMMuUCsl MaTepuaia, NPeayCMOTPEHHOro IaHHOW paboued mporpammoii K sk3ameny
JOITYyCKAIOTCS CTYJCHTHI, HaOpaBre 36 u Oosiee 6aITIOB IO UTOTAM TEKYIIETO W IPOMEXKYTOYHOTO
koHTpoJs. Ha sx3amene ctyneHT MmoxeT HaOpath oT 15 1o 30 Gasnios.

B mepuon moArotoBkM K 9K3aMeHy oOOydaromiuecss BHOBb OOpamjaroTcss K ydeOHO-
METOIMYECKOMY MaTepHally U 3aKPETUISIOT IPOMEXYTOUHBIC 3HAHMSL.

[TonroToBka oOy4aromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPA;

—  HEMOCPEJICTBEHHAs MOJrOTOBKA B JHU, NPEIIICCTBYIONINE SK3aMeHY TI0 TeMaM Kypca;

— TOATOTOBKA K OTBETY Ha SK3aMECHAIMOHHBIEC BOTIPOCHI.

[Ipr monaroToBke K 5K3aMeHy OOy4alOMIMMCS IEeNecO00pa3HO HCIOIB30BaTh MaTepHaTbl
JEeKIMH, Yy4eOHO-METOJNYECKHe KOMIUICKCHI, HOPMAaTHBHBIE JOKYMEHTBHI, OCHOBHYIO U
JOTIOJTHUTEIIBHYIO JINTEPATYPy.

Ha »k3aMeH BbIHOCHUTCS MaTepuaid B o0beMe, NMpeayCMOTPEHHOM paboueil mporpammoint
y4eOHOW TUCIUTIIINHBI 33 CEMECTP. DK3aMeH MPOBOJAUTCS B MUCbMEHHOM / yCTHOHU (hopme.

[Ipn mpoBeneHun s5K3aMeHa B MHChbMEHHOU (yCTHOH) (opme, Bemymuid MpernoiaBaTeib
COCTaBIISIET HK3aMEHAllMOHHbIE OWJIEThl, KOTOpbIE BKIIOYAIOT B ce0s: TECTOBbIE 3a/aHMUS;
TEOpeTHUYECKHE 3aJaHus; 3aJauyd Wid cutyanuu. DopMyianpoBKa TEOPETUYECKHX 3aJaHUs
COBMAJaeT ¢ (pOPMYIUPOBKOMN NMEpEeyHs SK3aMEHAIMOHHBIX BOIPOCOB, JIOBEAEHHBIX 10 CBEICHHUS
oOyyarolmuxcs HaKaHyHE 5K3aMeHalUMOHHOM ceccuu. CopepikaHHE BONPOCOB OJHOrO Ouiera
OTHOCHUTCSI K Pa3JIMYHBIM pazfesiaM MporpaMMmbl ¢ TeM, YTOObI 0oJiee MOJIHO OXBAaTUTh MaTepHal
y4eOHOM TUCIMIUIMHBL.

B ayauropum, rie nmpoBOAUTCS YCTHBIM 3K3aMEH, IOJDKHO OJHOBPEMEHHO HAXOAWUTHCS HE
Oosiee LIECTU CTYAEHTOB Ha OJHOIO IpernojaBaTeis, MPUHMMAOLIEro 3k3aMeH. Ha moarotoBky
OTBETa Ha OMJIET Ha SK3aMeHe OTBOIUTCS 40 MUHYT.

[pu mpoBeeHrr MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IIMCbMEHHOI'0) 9K3aMEHA BbIPaKAETCsl OLIEHKAMMU:

Ouenxa «comnuunon—om 91 0o 100 6an106 — TeOpeTUIECKOE COJEPAKAHNE KYPCa OCBOCHO
TIOJTHOCTBIO, 6€3 IPOOENIOB, HEOOXOAMMbIE TPAKTUUECKIE HABBIKK PAa0OThI C OCBOEHHBIM MaTepHaioM
cthopmrpoBansl. Bee nperycMoTpeHHbIe porpaMMoi 00ydeHHs yueOHbIE 33 1aHus BBITOJIHEHbI, KaUeCTBO UX
BBITIOJIHEHNSI OLIEHEHO YKCIIOM OailIoB, OJIM3KUM K MakcUMaIbHOMY. Ha 3Kk3ameHe CTyJIeHT IeMOHCTpHpYeT
[TyOOKHE 3HAHKS TPETyCMOTPEHHOTO IIPOrpaMMOi Marepuaiia, yMeeT YeTKO, JJAKOHUYHO U JIOTUYECKH
TIOCIIEIOBATENBHO OTBEYATH HA OCTABJIEHHBIE BOIPOCHL.

Ouenka «xopouwio» — om 81 00 90 6a1106 — TEOPETUIECKOE COZIEPKAHUE KypCca OCBOEHO,
HeoOXO0/IMBbIE MPAKTMIECKUE HaBBIKK PaboThI c(hOPMUPOBAHBL, BBINTOIHEHHBIE YUeOHBIE 3a/1aHNUsI COJIepKaT
He3HauUTeNIbHbIe OIMOKK. Ha sKk3amMeHe CTyNIeHT IeMOHCTpUpYeT TBEPOE 3HAHUSI OCHOBHOT'O (TIPOTPaMMHOTO)
Marepuaia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEHN OTBEUYATh HA TOCTABJICHHBIE BOITPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annee — TEOPETUUECKOE CONEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOJIUMbIE MPAKTUUYECKHE HABBIKM pabOThl CHOPMUPOBAHBI
YaCTUYHO, BBINIOJIHEHHbIE Y4eOHbIE 3aJaHMs cojepkar rpyOsle ommOku. Ha sk3ameHe CTyneHT
JIEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOTO MaTepuasa, OTBETHl COJAEp)KaT HETOYHOCTH, CJIabo
apryMEeHTHPOBaHbI, HapyIIeHa MOCIEeI0BATEIbHOCT U3JI0KEHUS MaTepraa

Ouenka «neyoosenemeopumenvrno» — om 36 0o 60 6ann106 — TEOPETUUECKOE COJIEPIKAHNE
Kypca HE OCBOEHO, HEOO0XOJMMBbIe TNPAKTUUYECKHE HABBIKM paboTbl HE c()OpPMUPOBaHHI,
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BBITIOJIHEHHBIC YU4eOHBIC 3aJ[aHMsI COJEPIKAT TPyObIe OIIMOKH, JAOMOJHUTEIbHAS CaMOCTOSITeNIbHAS
pabota Haj MaTepuaIoM Kypca HE MPHBEACT K CYIIECTBEHHOMY TOBBIIICHUIO KadecTBa
BBITIOJTHEHUS YU4EOHBIX 3alaHuii. Ha sKk3aMeHe CTyJeHT JEMOHCTPHUPYET HE3HAHWE 3HAYMTEIHLHOU
4acTH MPOTPAMMHOIO MaTepHualia, CyHICCTBCHHBbIC OIMMOKM B OTBETax Ha BOMPOCH], HEYMEHUE
OPUEHTUPOBATHCS B MATEPHUAJIE, HE3HAHUE OCHOBHBIX NTOHATHI JUCUUILIAHBI.

Memoouueckue pekomenoayuu 011 HOOZOMOEKU K 3a4emy

3auer sBisercss (GOPMONH HUTOrOBOTO KOHTPOJISI 3HAHWK M YMEHHH CTYICHTOB IO JAHHON
JUCLMIUIMHE, MOJTYYEHHBIX Ha JIEKIUAX, IPAKTUUECKUX 3aHATUSAX U B MPOIIECCE CaMOCTOSATENbHON
paboTel. K 3adery A0ImycKaroTCs CTYACHTHI, HaOpaBIue He MeHee 36 0aJUTOB 10 UTOTaM TEKYIIETrO
U TPOMEXYTOYHOro KOHTpois. CryneHTbl, HaOpaBmme Oonee 61 Oa/uioB 1O  HUTOraM
MIPOMEXYTOYHOTO M TEKYILIEro KOHTPOJIA, UMEIOT MpaBO Ha IOJIydyeHue 3adera aBTomaroMm. Ha
3ayeTe CTYAEHT MOXeT HabpaTh oT 15 1o 30 Oamios.

B nepuosa moAaroToBKHM K 3a4eTy CTYAEHTHI BHOBb OOpaIlaloTCs K y4eOHO-METOAUYECKOMY
MaTepuay U 3aKpeIuvIsioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka cTy/ieHTa K 3a4eTy BKJIIOYAET TPH 3Tana:

— caMocTosITeNbHas paboTa B TEUEHUE CEMECTPa;

—  HeNocpeACTBEHHas MOJroTOBKAa B JHH, IPEINIECTBYIOIINE 3aUeTy M0 TeMaM Kypca;

— TOJroTOBKAa K OTBETY Ha 3a4€THBIE BOIIPOCHIL.

[Ipn moAroToBKe K 3a4eTy CTYAEHTaM I1eJIecOO00pa3HO HCMOIb30BaTh MaTepHalbl JIEKIUM,
y4eOHO-METOAMYECKNE KOMILJIEKChl, HOPMATUBHbIE JOKYMEHTHI, OCHOBHYIO U JOTOJHUTEIIbHYIO
JTUTEpaTypy.

Ha 3auer BeIHOCHTCS Marepuand B oObeMe, NpPeAyCMOTpPEHHOM paboudell mHporpammon
y4eOHOU TUCIUTIIIMHBI 32 CEMECTP. 3a4eT MPOBOJAUTCS B YCTHOH (hopme.

[Ipu mnpoBeneHun 3avera B TNHUCbMEHHOW (yCTHOHM) ¢opme Beaylui MpernojaBaTelb
COCTaBJISIET 3a4eTHbIe OWJIETHI, KOTOPhIE BKJIIOYAIOT B ce0si: TECTOBBIEC 3a/aHUS; TEOPETUUYECKUE
3aaHus; 3a7a4d Wik cuTyauud. @OOpMyIHpPOBKA TEOPETUYECKUX 3aJaHUS COBMAJAeT C
(bOpMyITUPOBKOM IMepeyuHsl 3a4eTHBIX BOIMPOCOB, JOBEACHHOTO /0 CBEACHHUS CTYJICHTOB HaKaHYHE
3aueTHOM ceccuu. CopeprkaHHe BOIPOCOB OJHOTO OmiieTa OTHOCUTCS K Pa3IMYHBIM pazfesiaM
MIPOrpaMMBI C TeM, 4TOObI 00Jiee MOJHO OXBATUTH MaTepual y4eOHOU TUCITUILINHBL

B ayautopun, rae mpoBOIMTCS YCTHBIM 3a4eT, JOJKHO OJHOBPEMEHHO HAaXOJUThCA HE
0oJiee MEeCTH CTYAEHTOB Ha OJIHOTO MpernoiaBaTes, IpUHUMaroIero 3a4et. Ha moarotoBky orsera
Ha OuseT Ha 3auete oTBOAUTCS 20 MUHYT.

[Ipu npoBeaeHNN TUCBMEHHOTO 3a4eTa Ha paboTy oTBOAUTCS 60 MUHYT.

Pe3ynbrar ycTHOTO 3ayera BhIpaXKaeTcs OIGHKAMHM «3a4T€HO» U «HE 3a4TEHOY,
g depeHInpOBaHHOTO YCTHOTO  3ayeTa -  OIEHKAaMH  «OTIUYHO, «XOPOIIIOY,
«YIOBIIETBOPUTEIBHOY», «HEYAOBIECTBOPUTEIHHOY.

OrneHka «3auTeHO» BBICTABIIACTCS, €CIIM CTYACHT MOKa3all IPU OTBETE Ha 3a4ETHBIE BOTIPOCHI
3HAHME OCHOBHBIX IMOJIOKCHUH Y4eOHOH IUCHMIUIMHBI, JOMYCTHJI OTIENbHBIE MOTPEIIHOCTH U
CyMel YCTpaHUTh HMX C T[OMOIIBIO TPEnoJaBaTensi; 3HAKOM C OCHOBHOW JIMTEpaTypoOu,
PEKOMEHI0BaHHOM paboyeil mporpaMMoii.

O1eHKa «He 3aYT€HO» BBICTABIISETCS, €CIIU MPU OTBETE HA 3a4E€THbIE BOMPOCHI BBIBUINCH
CYIIECTBEHHbIE MPOOENbl B 3HAHMUM OCHOBHBIX IOJIOKEHUHM y4eOHOW AWCIUIUIMHBI, HEyMEHHE
CTY/IEHTa Jla)ke C MOMOIIbBIO IpernojaBaTens chopMylIupoBaTh MPaBUIbHBIE OTBETHI HA BOIPOCHI
ounera.

8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbL
8.1 Tpebosanusa Kk mamepuanbHo-mexHu4eckomy ooecneuenuro

Peanuzanus yueOHOW IUCHUIUIMHBI «MaTeMaTukay OCYIIECTBISETCS C HCHOJIb30BaHUEM
MaTepHaIbHO-TEXHUYECKO# 0a3bl, oOecrneunBaroniell mpoBeIeHUe BCeX BUAOB YUeOHBIX 3aHATHH U
Hay4YHO-HMCCIIeIOBATEeIbCKOH pabOThl CTYAEHTOB, TNPEAYCMOTPEHHBIX MPOTrpaMMON  y4eOHOM
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JUCLUIIIMHBI X1 COOTBETCTBYIOLIEH IEHCTBYIOIUM CaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIpaBUJIaM U
HopmaMm. Jlns oOecrmeyeHHs OCBOCHHUS JUCUMIUIMHBI HEOOXOJMMO HalMyHhe: JIeKIHOHHOU
ayIUTOPUU OCHALICHHOW MYJIbTUMEIUNUHBIM IIPOCKTOPOM, AYAUTOPUU C UHTEPAKTUBHOU JIOCKOH
JUIL  TIPOBEACHUS MPAKTUYECKUX 3aHATHH, y4eOHBI M Hay4dHbIi aOoHeMeHT OubimoTeky,
YUTAJIbHBIE 3AJIbI, KOMIIBIOTEPHBIE KJIACChI C BBIXOJIOM B UHTEPHET.

B camocrosiTenbHOM U ayqUTOpHOW pabOTe CTYJAEHTaMM AaKTUBHO MCIIOJIB3YETCSl €IMHas
nHpopmannoHHas 0a3a (HOBasi TUTEparypa, NepUOIUKa, MIEKTPOHHBIE 00pa30BaTebHBIE PECYPCHI,
AJIEKTPOHHBIC YUEOHUKH, CTIPABOYHUKH ).

Jia peanuzauuu pabodeld mporpaMMbl JTUCHUIUIMHBI UMEIOTCS CIIELMAIbHbIE TOMELIEHUS
JUISL TIPOBEJICHMS 3aHATHH JIEKIIMOHHOTO W CEMMHAPCKOIO THIIA, TPYIIIOBBIX M MHIAUBUIYaIbHBIX
KOHCYJIBTALIMM, TEKYLIEro KOHTPOJISI M IPOMEKYTOYHOM aTTECTAllMU, a TAKKE MOMELICHUS IS
CaMOCTOSITENIbHOM pabOThl M MOMELIEHUs ISl XpaHEHUs M MpO(UIAKTUYECKOro OO0CTyKUBaHUS
obopynoBanus. CrenyaibHble MOMEIIEHUS YKOMIUIEKTOBAHbI CIIEHUATM3UPOBAHHON MEOENIbl0 U
TEXHUYECKUMHU CpeJICTBA OOy4yeHUs, CIYKallUMH JJs NpeAcTaBlieHus WHGopMaluuu Oo0JbLION
ayJIUTOPHHU.

[Ipu npoBeseHNN 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOE oDecneyerue.

IlepeyeHb JULEH3HOHHOTO NPOorpaMmmMHoro ovecnedenuss KbI'y 2019

Ne IIpaBoodaanarenn HaumenoBanue nmporpamMmmsi, OcHoBaHue s
n/n MPaBo MCNOJIb30BAHNS KOTOPOii | MCMOJIb30BAHUS
NMpPeaoCTaABIAETCS

1. | Microsoftirelandoperationslimited | [TakeT mpap asns ydanuxcs Ha HoroBop
obecrieueHne T0CTyIa K CEPBHUCY Nel3/2A-223
Oftice 365 ProPlusEduShrdSvr 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES

2. | AO «Jlaboparopus [IpaBa Ha MPOTPaAMMHOE Horosop

Kacnepckoro» obecrieuenne Ha  mporpammuoe | Nel3/DA-223

obecrnieueHue 01.09.19

KasperskyEndpointSecurity TUTSI
o6uzHeca — CranmapTHbIi Russian

3. | 000 [IpaBa Ha ucnoab30BaHKE Horosop
«/loxTop BeO» IPOrpaMMHOTO 0OecIIeUeHHUs Nel3/2A-223
Dr.WebDesktopSecuritySuite 01.09.19

AnTtusupyc + LlenTp ynpasienus Ha
12 mec., 200 IIK

8.2 Ocobennocmu peanuzayuu OUCUUNIUHBL 01 UHBATUOO08 U JUY C OPAHUUECHHBIMU
603MOICHOCMAMU 300P06bA

JInst CTyNEHTOB C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3I0pPOBbS CO3JAHbI CIEIHAIbHbIC
yCTIOBUS IS TOJIy4eHUs 00pa3oBaHus. B 1ensX JOCTYIMHOCTH MOJY4YeHHs BBICIIEro 00pa3oBaHUS
Mo o0pa3oBaTeNbHBIM MPOTPaMMaM HMHBATUIAAMH U JUIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBbSI YHUBEPCUTETOM 00€CIIeUNBACTCS:

1. AnpTepHaTHBHAs Bepcust 0(UIIHAIBHOTO caifta B ceTu «VHTepHeT» s caboBUIAIINX;

2. JInst ”HBANMUOB C HAPYIIEHUSMU 3peHus (CIaboBUIIINE, CIIETIbIE)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIET0 OOydaroleMycs HEOOXOAMMYIO IOMOIIb,
nyOnupoBaHUE BCIyX CIPABOYHONW HWHGOPMAIMU O pACIUCAHUU Y4YEOHBIX 3aHATHH; HaIUYue
CPEeICTB JUIsl YCUJICHHSI OCTaTOYHOTO 3pEHHUs, OpaiiieBCKONH KOMIIBIOTEPHONW TEXHHKH,
BUJICOYBEITMUUTENEH, IPOrPAMM HEBU3YAITBHOTO TOCTYMA K WH(OPMAIIUU, TPOTPaMM-CHHTE3aTOPOB
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peun M Jpyrux TEXHUUYECKUX CPEICTB IMpHeMa-nepenadn yueOHOW uH(opMamyu B AOCTYIHBIX
(dopmax aJs CTYICHTOB C HAPYIICHUSMU 3PEHUS;

- 3aJ1aHMs [T BBITIOJIHEHUS HA 9K3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIE 3aJ[aHUs BBINIOJNHIIOTCA Ha Oymare, HAJWKTOBBIBAIOTCS AaCCHUCTEHTY
oOyJaronumcs;

3. An1 WHBAIMIOB W JHMII C OTPAHWYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI MO CIIyXY
(cmabocnplmaniye, rIyxue):

- Ha 3a4eTe/’K3aMeHE NMPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOUIMHA CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb C Y4ETOM WHAWBUIYAJIBLHBIX 0COOCHHOCTEH (OH MOMOTAeT 3aHATh pabodee
MECTO, TEePEIBUTATHCS, IPOYUTATH U O(POPMUTH 3aJaHKE, B TOM YHMCIIE 3aITMCHIBAs MO/ AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B TUCBMEHHOU (opme;

4. Jlns WHBAJIWAOB W JIMI C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS, HMMEIOIINX
HapyIIEHHUs] OTIOPHO-JIBUTATEIILHOTO armapara, CO3JaHbl MaTepHaJbHO-TEXHHUYECKHE YCIOBHUS
ofOecrieunBaroIie BO3MOXKHOCTh OECHpPENSITCTBEHHOIO JOCTyla oOydarolmuxcss B y4eOHbIe
MOMEUICHNs, OOBEKTY NHUTAHWs, TyaJeTHble W JpYrue TIOMEIICHUS YHHBEPCHTETa, a TaKXKe
npeOBIBaHUS B YKa3aHHBIX MOMEIICHUSIX (HAJIHMYUE PACHIIMPEHHBIX JIBEPHBIX MPOEMOB, MMOPYIHEH U
JPYTUX NPUCIIOCOOJIEHU).

- THACHMEHHBIE 3aJaHHs BBHIMOJHAIOTCS HAa KOMIBIOTEPE CO  CICIHATU3UPOBAHHBIM
MIPOTPaMMHEIM 00eCTIeUeHHEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAaHUIO CTYJICHTa DK3aMeH MPOBOUTCS B YCTHOH Gopme.

OOyuaromuecs: U3 YMCIA JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBSI 00eCTIeUeHBI
AIIEKTPOHHBIMU 00pa30BaTENLHBIMU pecypcaMu B (popMax, aJanTHPOBAaHHBIX K OTPaHUYCHHSIM HX
3JI0POBBSL.
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JUCT UBMEHEHUI (JIOITOJTHEHU)

Ipunoowcenue 1

B pabouyro ImporpamMmy To JUCIUITIHHE «MaTtemaTrkay 1mo HanpasiieHuto noarorosku 04.03.01

Xumust; npodunb «Duzmueckas xumus» Ha 2020-2021 yueOHBII TO1

Neni/m

JaemeHnT (myHkT) PII/{

Hepeqenb BHOCHUMBbIX

H3MEHEeHU (JI0MOJIHeHUil)

IIpumeyanue

OO6cyxieHa 1 peKOMEHI0OBaHa Ha 3aceaHuu Kadenpsl areedpol u oupdepenyuanbhblx YpagHeHull

POTOKOJ Ne

3aBenyromuii kadeapoit

OT « »

2020 r.

/B.H. Jleces/
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Ipunoowcenue 2

Pacnpenenenne 6a110B TEKyIIEro U pyoe:KHOT0 KOHTPOJIS

Non/ Buo xonmpons Cymma bannos

n Oowan cymma | 1-1 mouka 2-a mouxka | 3-a mouka

1 Hocewenue 3anamuii 00 10 6annoe 00 3 0. 0o 36. 00 4e.

2 Texywuii Konmponn: 00 27 6annos 00 9 6. 009 b. 009 b.
Omeem Ha 5 eonpocos om () 0ol5 6. om00056. | omOooS56. | om0oo5 0.
TTomnHBI# PaBUIIBHBINA OTBET 1o 15 6amnos 50. 50. 50.
Henonuplii npaBuibHbINA OTBET or 3 109 6. orl 1o 3 6. or11036. | orl mo36.
OtBer, comepKalIMii  HETOYHOCTH, 00. 00. 00. 00.
OITUOKH
Boinonnenue camocmoamensbnoix
3a0anuii (peuwienue 3aoay)

om 000 12 6. om000406. | om00046 | om00046

3 Pybesxcrulit KOHmMpoJIb 00 33 6annos oo 116. oo 116. 0o 116.
TECTHPOBAHHE ot 0- no 150. ot 0- 10 56. | ot 0- 10 56. | ot 0- mo 56.
KOHTpOJIbHAs paboTta ot 0 o 186. or0m0606. | or01066. | or 0 10 6 0.

4 Hmoz0 cymma mekywiezo u

PyberscHo20 KOHmMpPOA 0o 706annos 00 230. 00 236 00 246

IlepBblii 3Tan (6a30BbIil)ypoBeHb) —

OIIEHKA «YA0BJIETBOPHUTEIHLHO» He MeHee 36 0. He MeHee 12 0. He MeHee 126 | He meHee 12 6
Bropoii 3Tan (NpoaBUHYTHI)ypPOBEeHb) — menee 70 6.

OIIEHKA «XOPOII0» (51-696.) MmeHee 23 6 MeHee 23 6 MeHee 240

Tpernii 3Tan (BbICOKMIi YpPOBeHb) -
OLIEHKA «OTJIMYHO»

He menee 70 0.

He meree 23 0.

He meHee 23 0

He MeHee 240
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Ipunoocenue 3

IlIkana oyenueanus nAAHUPYEMBIX PE3YTbMAMOE 00yUeHUS

Texkywyuit u pyoestcrolit KOHmMPOb

Cemectp I xasa oneHNBAHHA
0-35 oannos 36-50 6annoe 51-60 6annos 56-70 6annos

II-1v Yactnunoe mocenienne | [lomnoe WU yactuyHoe | ITomHoe win | [lomHoe  moceleHue
AyJUTOPHBIX 3aHATHH. | MOCEIICHUE AYIUTOPHBIX | YACTHYHOE IMOCCIICHUE | ayTUTOPHBIX 3aHATHH.
HeynoBiaeTBOpUTENBEHO | 3aHATHHA. YacTiuHOE | ayIUTOPHBIX 3aHSATHI. ITonHoOEe BELINOIHEHHE
e BBINOJTHCHUE | BBIMOJHCHUE  MpakTHYecKuX | [TodHOE  BBHIMONHEHUE | MPAKTHYSCKHX
J1a00PaTOPHBIX U | pabort. BeImonHeHne | MpakTHYECKHUX padoT. 3aHgaTHH. Brolmonnenue
NPaKTUYECKUX paldoT. | KOHTPOIBHBIX pabot, | BeimonHenue KOHTPOJIBHBIX ~ Pador,
[Toxass MOArOTOBKAa K | TECTOBBIX 3aJlaHWW HA OICHKY | KOHTPOJBHBIX  pPabOT, | TECTOBBIX 3aJaHHUN Ha
0aJUTBHO-PEUTHHIOBBIM | «YOBJICTBOPUTEIILHOY. TECTOBLIX 3aJaHHI Ha | OIEHKH «OTIMYHOY.
MEPOTIPHUITUSAM. OLICHKH «XOPOIIIO».
CryneHt HE
JIOITyCKaeTCst K
POMEXYTOYHON
aTTeCcTaluu

Ilpomesicymounan ammecmayus (3auém)
Cemectp [Ixama oneHnBaHus
He3zaureno 3auyreHo
(36-60) (61-70)
111 Crynent umeer 36-60 6awioB no uroram Tekymero | CtyneHtr wumeer 36-45 OaioB MO  HUTOram

Ha OJJMH BOIIPOC.

U pyOEeKHOTO KOHTPOJIS, Ha 3a4€Te HE OTBETHI HU

TEKYIIEro W pYOeKHOro KOHTPOJs, Ha 3auere
NPEICTABWI TOJHBII OTBET Ha OJAWH BONPOC U
YaCTUYHO (MIOJTHOCTHIO) OTBETHII Ha BTOPOH.
Crynentr wumeer 46-60 OawioB MO HTOram
TEKYIIEro U pyOeKHOro KOHTPOJS, Ha 3a4yere Jan
MOJIHBI OTBET HA OJMH BOMPOC WU YaCTUYHO
OTBETHJI Ha o0a BoIpoca.

Crynenty, umeroniemy 61-70 6amioB mo uroram
TEKYIIEro U PyOeKHOrO KOHTPOJIS, BBICTABISETCS
OTMETKa «3a4TeHoy 0e3 crayuu 3auéra.
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Ilpomerscymounan ammecmayus (IK3amen)

Cemectp IlIxana oLeHUBaHUS
HeynosnerBopurensHo Y 10BIIETBOPUTEIBHO Xoporio OTan4HO
(36-60 6amIOB) (61-80 GamtoB) (81-90 GamoB) (91-100 6annoB)
v Crynent umeer 36-60 | Ctynent wumeer 36-50 | Cryment mmeer 51-60 | Crymentr wumeer 61-70
6a/uloB 1O  WTOraMm | OasuioB o uroraMm | 6ayuioB 10 WTOoraM | OajjaoB IO  HMTOram

TEKYIIETO U PYOEHKHOTO
KOHTpOJISI, HAa dK3aMeHe
HE JIaJl TTOJIHOT'O0 OTBETA
HH Ha OJIMH BOIIPOC.
CryneHr umeer

36-45 Gas1oB o
UTOTaM  TEKYIIEr0 U
pPYOEXKHOrO KOHTPOJIS,
Ha JK3aMeHe Jan
MOJIHBIA OTBET TOJBKO
Ha OJIUH BOIIPOC.

TEKYIIET0 W PYOEKHOr0
KOHTPOJISI, Ha HK3aMEHE
Jlall  TONMHBIA OTBET Ha
OIIMH BOIPOC M YaCTHYHO
(TIOJTHOCTBIO) OTBETHJI HA

BTOPOH.
Crynentr wumeer 46-60
OasoB o UTOTaM

TEKyLIETO M PYOEeXKHOro
KOHTPOJS, Ha DK3aMeHe
Jal  TIONHBIA OTBET Ha
OAuH BOIPOC WIH
YaCTUYHO OTBETHJ Ha BCE
BOIPOCBHI.

CTyAeHT UMeeT 10 UTOraM
TEKyLIET0 M PYOEeKHOro
KoHTpoist 61-70 OGasos
Ha DOK3aMeHe He jal
HOJHOTO OTBETa HU Ha
OZIMH BOIIPOC.

TEKYIIEro "
PYOCKHOTO KOHTPOJIA,
Ha  OK3aMeHe  Jan
TIOJTHBIA OTBET Ha OJHH
BOPOC W YaCTUYHO
(TIOJTHOCTBIO)  OTBETHII
Ha BTOPOM.

Crynent umeer 61 —
65 OamioB 1O WTOraM
TEKYIIEro u
PYOEXHOrO KOHTpOJIS,
Ha  OJK3aMeHe  Jal
MOJIHBII OTBET HA OJUH
BOPOC W  YaCTUYHO
OTBETMJI Ha BTOPOM.
Crynent umeer 66-70
0a/UIOB 1O  WTOraM
TEKYIIEro u
PYOEXHOro KOHTpOJIS,
Ha  OJK3aMeHe  Jan
IOJIHBIA OTBET TOJBKO
Ha OJIMH BOIPOC.

TEKYIETO ¥ PYyOSKHOTO
KOHTpOJIS, HAa JK3aMeHe
Jlaj TIONHBIM OTBET Ha
OJTUH BOIPOC u
YaCTHYHO (TIOJIHOCTBIO)
OTBETHJI Ha BTOPOH.
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