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1. I_Ie.l'll/l H 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHBI
Xumusa - OJHa H3 OTpacneﬁ €CTCCTBO3HAHMA, IMPEAMETOM H3YUYCHHA KOTOpOfI SABJIAIOTCA

XHUMHAYECKHE JIEMEHTHI (aTOMBI), 00pa3yeMble UMH IPOCTHIC U CIIOKHBIC BEIIECTBA (MOJIEKYIbI), UX

IIPEBPALIEHUS] U 3aKOHBI, KOTOPHIM OHU noauuHstoTcs. C cepenunsl 20 B. MPOUCXOAAT KOPEHHbIE

U3MEHEHUS B METOJaX XMMHYECKHX HCCIIEI0BaHUM, B KOTOpbIE BOBJIEKAETCS IIMPOKHH apceHanl

CPEICTB MaTEMAaTUKH - 3TO MATEMATUYECKOE MOAEINPOBAHNE XUMHUECKUX SIBJIEHUH U MPOLIECCOB.
B xumum pa3paGaTbiBalOT HOBBIE NPWIOKEHUS MATEeMATHYECKUX METOJOB B XHMUHU.
HoBu3Ha 00bIYHO BBIpaKkaeTcs OJHUM U3 JIBYX CIIOCOOOB:

- pa3BUTHE HOBOW XMMHUUYECKON TEOPHH;

- pa3BUTHE HOBBIX MATEMAaTHYECKUX IOAXOIO0B, KOTOPHIE IO3BOJSAIOT INPOHUKHYTH B CYTh HIIU

PELUTh NPOOIEMbl XUMUH.

[Ipu >TOM HCHONB3yeMble MAaTeMaTHYECKHE CPEJCTBA YPE3BBIYAHO pa3zHo0Opa3Hbl. Poib
MaTEMaTUKU B COBPEMEHHOW XMMMH MTOCTOSHHO BO3pAcTaeT. JTO CBSI3aHO C TEM, YTO, BO-IIEPBbIX,
0e3 MaTeMaTHYeCKOro OMHMCAHUS LEJNOTO PsAa SBICHUN ACHCTBUTEILHOCTH TPYJHO HAAEATHCS Ha
ux Oonee riyboKkoe MOHMMAaHME M OCBOCHME, a, BO-BTOPBIX, Pa3BUTHE XUMMH, TEXHUYECKHX HU
HEKOTOPBIX JAPYrUX HayK IPEAIoJaraeT IUPOKOE NCII0Ib30BaHNE MATEMATUYECKOT0 arrapara.

MaremaTuka npeBpaTuiach B IOBCEHEBHOE OPYAME MCCIE0BaHUA B (DyHIaMEHTAIbHON U
HNPUKIAJAHON XMMHHM, OpPraHU3alUu MPOU3BOACTBA M MHOTHX JAPYIMX OOJIACTSIX TEOPETUYECKOH U
MIPUKJIATHOM EATEIBHOCTH.

Knaccuueckue 3a1auu XMMUY - YCTAHOBJIEHHE COCTaBa U CTPOEHUS BEIIECTB - BCE yCIIEIIHEE
pelaTcs € UCIOJIb30BaHMEM MareMaTHKd. OCHOBHasl 1Lieflb IPENnojaBaHUs MaTeMaTUKU
crynentam HampasieHuss 04.03.01 Xwumus - momoub OyaynM XUMHKaM HE TOJIBKO YMETh
pa3paboTaTh MaTEMAaTUYECKYI0 MOJIENb W3Y4aeMOro MpoIecca WM SIBJICHHS, HO M MPOBECTH IO
9TOW MOJIETIN PACUEThI C IPUBJIEUEHUEM COBPEMEHHBIX MATEMAaTHYECKUX METOIOB.

2. Mecto aucunminnsl B ctpykrype OIIOII BO

B crpykrype OCHOBHON 00pa3oBaTeNbHOM NpOrpaMMbl IO HAMPABICHUIO IOATOTOBKH
04.03.01 Xwumus, npodpmib: «XUMHA OKpyXKarollei cpelapl, XUMHYECKas »JKCHepTH3a U
9KOJIOTHYECKass 0e30MacHOCThY) JUCHUIUIMHA «MaTemMaTuka» OTHOCUTCS K HepBOMY OJIOKY H
MIPUHA/UJIEKUT €ro 0a30BOM YacTH.

[Ipuctynas K W3y4eHHIO JIaHHOW JAMCLUMIIMHBI OOy4arouuiicss JojbkeH o0Janath
KOMITETEHIUSIMU MPEAYCMOTPEHHBIMU CTaHIapTaMH CPEIHETO MOJIHOTO 00pa30BaHMUs.

B pesynbraTte OCBOGHHS JAaHHOM MUCHMIUIMHBI, MOJY4YEHHbIE 3HAHUS OyAyT HEOOXOIMMBbI
KaK MpeAlecTBYIOINE IPU U3ydeHuu aucuuiuinl «dusukay, « Tapopmarukay, «Heopranunueckas
XUMUS», «AHaTUTHUYECKass XUMUs», «Dusnueckas XUMHUA» M JAPYTUX €CTECTBEHHOHAYUHBIX
JUCLUIUINH.

3. TpebGoBanus K pe3yJbTaTaM OCBOCHHS JUCHMILIHHbI

[Ipomiecc m3ydeHus: MUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHUE AIEMEHTOB CIIEIYIONIUX
komnereHiui B cootBeTcTBUH ¢ ®I'OC BO u OIIOIT BO no gaHHOMY HanpaBi€HUIO TOATOTOBKHU:

a) obmenpodeccuonansubix (OITK):

OIIK-3. CrocobeH mpUMEHATh PAcUETHO-TEOPETHYECKHE METOJbI ISl U3y4eHHS] CBOWCTB
BEILIECTB U MPOLECCOB C UX YYACTUEM C UCIIOJIb30BAHUEM COBPEMEHHON BBIUHUCIUTEIILHON TEXHUKH;



OIIK-4. Cnoco0eH miIaHupoBaTh pabOThl XUMHUUYECKOW HANpPaBJICHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh IIOJYYCHHBIE PE3YJIbTaTbl C HCIOJIB30BAHUEM TEOPETHUUECKUX 3HAHUM W
MPAKTUYCCKUX HABBIKOB PCUICHUA MATCMAaTUUCCKUX U (1)I/I3I/I‘-ICCKI/IX 3aaa4dy

B pe3ynbrate 0cBOCHUS NUCHUTUIHHBI O0yYaIOIIHICS TOJKEH:

3Hatp  ¢yHAaMeHTaNbHBIE  pa3leNbl  MaTeMaTHKH  (MaTeMaTHYeCKWd  aHaus3,
AHAJMTHYECKYI0 TEOMETPHIO, JIHMHEHHYI anredpy, auddepeHnnanbHbie ypaBHEHHUS, YUCICHHBIC
METO/IbI, TCOPUIO BEPOSITHOCTH M MaTEMAaTUYECKYIO CTATUCTHKY).

YMeTh TPUMEHSTH MOJYYCHHBIC 3HAHUS IS aHAJIM3a OCHOBHBIX 3ajad, THITHYHBIX JIJIS
€CTECTBEHHOHAYYHBIX JUCIUILINH, U BIAJCTh IPUEMaMH PEIICHHUS TaKUX 337ay;

B.]'[a)IeTb OCHOBHBIMH IOHATHAMHU U MCTOAAMU, MPUMCHATHL UX JJISA PCHICHUA KOHKPCTHBIX
MPAKTUYECKUX 3a71ad.

IIpuoGpecTd ONBIT JAeATEJBLHOCTH  WCIOJB30BAHUS  IONYYCHHBIC 3HAHUS IS
ITaHUPOBAHUSA XUMHUUYCCKUX HCCHGI[OBaHI/Iﬁ, aHaJIM3a SKCICPUMCHTAJIbHBIX JAaHHBIX W IMOATOTOBKHU
HAYYHBIX MyOJIMKAILIUH.

4. Copep:kaHue U CTPYKTYpPa AMCUMILUIMHBI (MOLYJIs1)
Tabnuya 1. ConepxkaHue TUCITUTLTAHBI (MOIYIIS)

Kon
. | HammenoBanme
Ne HaumeHoBaHue KOHTPOJIUPYeEMOii
Conep:xanue pa3uea OIIEHOYHOT 0
n/n pa3nena/ TeMbl KOMIIeTEeH MU
cpencraa

(nam ee yacTH)
1 2 3 4 5

Matpuupl. Onepanud HajJ MaTpHUIIAMU: OIIK-3 A3, KP, T
CIIO)KEHHE, BBIYMTAHHE, YMHOXKCHHME, Ha OIIK-4
YHCIIO. IIpoussencuue MAaTpHIL.
Onpenenurenu 2-ro U 3-To MOpsAKa, HX
cBoMCcTBa. AunreOpandeckue JOTOTHEHMUS,
MHUHOpHI. Omnpenenureny n-ro TOPsAKa.
anzeopui3 Uccnenosanne CHUCTEM JIMHEHHBIX
ypaBHenuil. Meton Taycca. Pemenue
CHCTEM JIMHEHHBIX YpaBHEHHH C MOMOILBIO
oOparuoit marpuibl. @opmyner Kpamepa.

1 Inemenmet
JIUHEUHOIL U
6EKMOPHOU

Bexropsl. JIluHeliHble onepanuu HajJ HUMHU.
Paznoxenne BEKTOPOB. CkansipHoe
MPOU3BEICHUE  BEKTOPOB. BexktopHoe
Npou3BeicHue  BEKTOpoB.  CMemaHHOe
MPOU3BEICHUE BEKTOPOB.

2 Meron koopauHaT Ha TocKocTh. JIunuun OIIK-3 I3, KP, T
Ananumuueckan Ha miockocTH. [Ipsmas Ha TiockocTH. Yroa OIIK-4

MEXKIY ABYMS MPSIMBIMHU. Y CIIOBHS

MapayIebHOCTH U IEPIECHINKYIISIPHOCTH

JIBYX TIPSIMBIX, TICPECCUCHHE TIPSMBIX,

paccTosiHuE OT TOYKH J0 TaHHOH MPSIMOH.

KpuBblie BTOpOTO MopsiaKa: OKPYKHOCTB,

anrc, runepboia, napadona.

2eomempus Ha
naockocmu u 6
npocmpancmee

Merong  koopauHAaT B TNPOCTPAHCTBE.
[TnockocTs B mpocTpaHCTBE. Paznmunble
YpaBHEHHUS IJIOCKOCTH. YTOJ MEXIY ABYMsI
IUIOCKOCTSIMH, YCJIOBHSI NapajuleIbHOCTU U
MEePIEeHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH; pacCTOSHUE OT JAHHOW TOYKU
0 paHHOM  1uockoctu. IIpsimas B
MIPOCTPAHCTBE. Pazanuneie BUIBI
YpaBHEHHS MPSIMOWM B MPOCTPAHCTBE. YTOJI



3

4

Komnnexcuvle uucna

Beeoenue 6 ananusz

Humezpanvnoe
ucuucnenue

Dynkyuu

MEXIy  JABYMS  TpSMBIMH;  yCJIOBHUS
MapaIeIbHOCTH W NEepHeHANKYISIPHOCTH
MPSAMBIX; YCJIOBHE KOMIUIAHAPHOCTH IBYX
TIPSMBIX. IIpsiMas ¥ IUIOCKOCTH B
npoctpadcTBe.  IloBepXHOCTH ~ BTOPOro
HOpPSAKA.

KoMmrmiekcHble 4ucaa, OCHOBHBIC TOHSTHS.
I'eomerpraeckoe n300pakeHne
KOMIUIEKCHBIX ~ uncerr. DopMmbl  3ammcu
KOMIUICKCHBIX  uucel. JledicTBuS  Hajg
KOMIUIEKCHBIMH YHCIIAMH.

OyHKIUA, CHOCOOBI 3amaHus (QYHKI[HIA.
OCHOBHBIE  XapaKTEPUCTHKH  (DYHKITHIA.
Ob6parHas u cinoxxHas QyHKun. OCHOBHBIE
3JIEMEHTaPHBIE ($yHKIHUH. Yucnossle
MOCJICIOBATEIPHOCTH M HMX  CBOMWCTBA.
Ilpemen ¢yHKOMM B TOYKE M Tpeneln
YHCIIOBOH MOcienoBaTeibHOCTH. OCHOBHBIE
TeopeMsl o npejenax. beckoHeuHO Manble U
OeckoHeuHo Oospmie (QyHKIMM ¥ UX
cBoiictBa. CpaBHEHHE OECKOHEUHO MAJIbIX
(6ecxoneuHO OOJIBILINX) (bYHKIHA.
HemnpepbiBHOCT (pyHKIMIT B TOuke W Ha
OTpe3Ke, TOYKHM  paspbiBa  (DYHKIHH.
CpoiicTBa (yHKIWIA, HETPEPHIBHBIX HA
OTpE3Ke.

Onpenenenue MIPOU3BOJTHOM, ee
MEXAHUYECKUH M IE€OMETPUYECKUH CMBICIH.
CKopoCTh HNpPOTEKaHUA MPOLIECCOB.

[IpaBuna nuddepennupoBanus, TabIMIA
npon3BoaHBIX. [Ipom3BomHas COXHOH W
obparaort  ¢pymkumun.  duddepernmuan
(¢GyHKIIMM W ero  NpUMEHEHHE B
NpUOIKEHHBIX BbIUUCHEeHUs X CBoiicTBa
TudepeHITHaTbHBIX GhyHKIHH.
[TpousBonHble M MudQEpeHITNATBI BBICIINX
nopsiakoB. Mccnenosanue dbysKIMH
MOMOUIBIO ITPOM3BOJHBIX. MOHOTOHHOCTH
¢yaknun. HawnbGonpimiee M HauMeEHbIEE
3Ha4YeHHs GYHKIUUA. DKCTPEMYM (DYHKIUH.

IlonsATHE HEONIPEIEIEHHOTO UHTETPalla, €ro
CBOMCTBA; TabJIMIIa OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METOJIbl HHTETPUPOBAHHUS.
WHTerpupoBaHue paluoHaIbHbIX
(yHKIMIA, UppaMOHANIBHBIX (QYHKIINH,
TPUTOHOMETPHUYECKHUX (PYHKITHI.

OmnpeneneHHblii  MHTEIpaJ Kak Ipeneln
uHTerpansHoi cymmsl. @opmyna Herorona-
JlelibHuna. I'eomerpuueckuit u
MEXaHWYECKHIl  CMBIC  OTIPEEIEHHOTO
uHTerpana.  CBOWCTBA  OMPEEICHHOTO
WHTErpaia. Beraucienne wiomann miocKon
(hurypHl, BEIYUCICHIE JUTMHBI AYTH IUIOCKON

KpHBOM, BBIYHMCJICHHE TJIoIa u
MMOBEPXHOCTH TeJa BpalleHWs W o0beMa
TeJIa BpAILECHHUS. MexaHnyeckue

MPUIIOKCHUA OMPCACIICHHOIO UHTErpajia.

IlonsTtue dhyHKIMH HECKOJIBKUX
nepemeHHBIX. [Ipemen QyHKOMM  OBYX
MEePEMEHHBIX, HEIPEPHIBHOCTh (YHKIHUU

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

I3, KP, T

113, KP, T

I3, KP, T

I3, KP, T
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HECKObKUX
nepemeHHbvlx

Jughpepenyuanvnoie
ypagneHnus

Paowt

Kpamnuwie
UHmMezZPansl.
Kpueonuneiinvle u
noeepxHocmmple
unmezpasvl

Dnemenmol meopuu
eepoamunocmeit u
Mamemamuiecka

JIBYX MEpEMEHHBIX U ee cBoMcTBa. YacTHbIe
MPOM3BOMHBIE  TEPBOTO  TOpPAOKA, HX
TEOMETPUYECKOE TONKOBaHHWE. YacTHBIC
TIPOM3BOTHEIE BBICIITUX MOPSIIKOB.
[IpousBosHas MO HANpaBICHHUIO, TPAIUEHT
CKaJsIPHOTO TMOJSl W €ro  CBOICTBa.
OkctpeMyM (QYHKIMH ABYX IEPEMCHHBIX,
HEOOXOMUMBIC M JOCTAaTOYHBIC YCJOBHUS
CYILIECTBOBAHUS IKCTPEMyMa.

OCHOBHBIE TIOHATHSA, 33Ja4H, MPUBOISIIINE
K  auddepeHNIUaTbHEIM  YpaBHEHISIM.
YpaBHeHUS c paziensomuMucs
nepeMeHHbIMU.  JIuHeliHble  ypaBHEHHs
nepBoro mnopsaka. JuddepennuaibpHbie
YpaBHEHHs, JOIYCKAlOUIUE IOHKCHHUS
nopsiaka. JlunaeiHele nuddQepeHnuaibHbIe
ypaBHEHHs BBICIIMX HOpsakoB. CTpykTypa
penieHust JTUHEHHBIX aud(depeHnnanTbHbIX
ypaBHeHUHA. WHTerpupoBaHue JUHEHHBIX

1 depeHInanbHbIX OJHOPOIHBIX
ypaBHEHUH c MOCTOSTHHBIMH
KodppHuIreHTaMu. WHTerpupoBanue
JIMHEHHBIX HEOHOPOHBIX
i depeHunanbHpIX ypaBHEHUH c
MOCTOSIHHBIMH K03 uunenTamu. CucteMbl
i depeHunanbHpIX YpaBHEHHUH.

WHTerpupoBaHue HOPMAalbHBIX  CUCTEM.
[TonsitTue 00 ypaBHEHHSX B YaCTHBIX
IIPOU3BOJHBIX.

Yucnossle paasl. OCHOBHbIE NMOHATHUSA, PSiA
TFEeOMETPUUYECKOI IIPOrPECCUH,
rapMOHUYECKHI psn. Heobxonumoe
YCJIOBHE CXOIMMOCTH psaa. JlocrarouyHsie
NPU3HAKH CXOJWMOCTH 3HAKOIOCTOSIHHBIX
PAIOB. 3HaKoNepeMeHHbIE pAAbL,
3HaKo4epenylomuecs  pagsl.  [IpusHak
JleiitOnmma. AOcomoTHas ©  YCJIOBHAA
CXOMUMOCTb.  (DYHKIMOHAJIBHBIE  PSIIBL.
CremeHHbIE psilBI M UX  CXOAWMOCTB.
Paznoxxenne (QyHKUMil B CTETIEHHBIE PSIIBL
Ilepnoguueckue ¢hyHKIMH,
TPUTOHOMETPUUECKHE psizbl Dypse.
Paznoxxenue B psag Dyppe UYETHBIX H
HEYETHBIX (DYHKI[H.

JIBOIHOM MHTErpaj, ero reoMeTpUYECKun 1
(u3myecKuit CMBICI ABOMHOTO HWHTETpana.
CBolicTBa JIBOMHOTO HHTErpana.
ITpunoxxenue JIBOMHOTO HHTErpaja.
TpoliHOM HWHTErpall U €ro BBIYHUCIECHUE,
TIPHIOKEHUS.

KpuBonuueiinslii wunHrerpan 1-ro poga.
KpuBonuueiinslii wuHTErpan 2-ro poja.
IToBepxHOCTHBII HHTETpAIl.

OneMeHTHI KOMOHMHATOPHKH.
HenocpencTBeHHbIil MOACYET BEPOATHOCTH
coObITHSI. Teopemsl CJIOKECHHUS u

YMHOXKEHUSI BEPOSITHOCTEH M CIEACTBUS U3
Hux. @opMyna MONHOM  BEPOATHOCTH.
®opmyna baifeca. Cxema wucnbITaHui
bepuynmu. ®opmyna bepuynmu. Teopemsl
Jlannaca. ®opmyna Ilyaccona. [luckperHas

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

OIIK-3
OIIK-4

I3, KP, T

113, KP, T

I3, KP, T

I3, KP, T



cmamucmuka ciayJaitHast BEJIMYHHA. HenpepreieHas
cnydaiiHas BenuuuHa. HopmanbHBIN 3aK0H
pacrpeneneHus.

DJeMEeHTHl MaTeMaTHYeCKOW CTaTHCTHKH.
DJIeMeHTHI KOPPEISALHOHHOTO u
PETPECCHOHHOTO aHATH3A.

I'eHepanbHas COBOKYITHOCTD M BEIOOpKA.
CraTHCTHYECKOE OTIpeieIeHHe BRIOOPKH.
[Tonuron. I'mcrorpamma.

B rpade 5 mpuBomsaTcs mmaHmpyeMbie (OPMBI TEKYIIEro KOHTPOJS: 3amuTa JlabopaTopHoit pabotsr (JIP),
BeimontHeHne Kypcooro mpoekta (KII), kontponpnoit paboter (KP), pacuerHo-rpadmueckoro 3amamms (PI'3),
nmomammaero 3amanus ([3) wammcanme pedepata (P), scce (D), xommokBuym (K), pydOexssrii xontpoms (PK),
tectupoBanue (T) u T.1.



CTpyKTypa I¥cUMNJIHHbI

Tabnuya 2. O61mwas TpyA0EMKOCTb TUCIUILTUHBI cocTaBiseT 17 3aueTHbIX enuuuil (612 yacoB)

TPYJIOEMKOCTbD, HACBI

BUJI PABOTBI 1 2 3 4 BCETO
ceMecTp ceMecTp CEMEeCTp | CeMecTp
OO0 as TPy10eMKOCTh (B 144 108 108 108 468
yacax)
KontakTHas padora (B 68 64 72 54 280
yacax):
Jlexyuonnvie 3ansmus (J1) 36 32 36 18 122
Ilpaxmuueckue 3anamus (I13) 54 32 36 36 158
CamocTosiTe1bHas padoTa 45 17 27 27 116
(B yacax), B TOM 4HUcCJIe
KOHTaKTHasi padora:
Kontponsnas padora (KP) 6 6 24
CaMOCTOSITeIbHOE  H3YYCHHE 39 11 21 21 89
pasnernos
I[oaroroBka U Npoxo:KAeHUE 9 27 9 27 72
NPOMEXKYTOYHOI aTTecTauuu
Bua npomesxyTouHoi 3a4er IK3aMeH 3ayer JIK3aMeH
aTTecTaluu
Tabnuya 3. Jlexyuonnwle 3ausmus
Ne
n/n Tema

Dnemenmul TUHENHOU U 66KMOPHOUL  A12€0Pbl.

Llenv u 3a0ayu uzyuenus memsi — PaCKpbITh OCHOBHBIE MOHATHS MAaTPHIl U ONpeenuTenei,
HCCIIEIOBaTh METOJIbl PELIEHUIN CHUCTEM JIMHEMHBIX anredpandeckux ypaBHeHUU. M3yunthb
MOHATUSA BEKTOpa, JIMHEHWHBIE Ollepallud Hax Bekropamu. PaccMoTpers moOHATHE
CKAJIIPHOTO, BEKTOPHOT'O M CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.

Ananumuueckan ceomempus Ha NJAOCKOCMU U 8 RPOCMPAHCMEE

Llenv u 3a0auu usyuewus memvl — W3YYUTh METOJBI KOOPAMWHAT Ha TMJIOCKOCTH U B
MPOCTpaHCTBE. PaccMOTpeTh ypaBHEHHUE MPSAMON Ha IJIOCKOCTH U B MpocTpaHcTBe. M3yunTh
BUJIbI KPUBBIX BTOPOr'0 MOPSIAKA.

Komnnekcuvie uucna.

Llenv u 3a0auu uzyueHus memvl — U3YIUTh TOHATHE KOMIUIEKCHOTO uuciia. PaccMoTpeTh
reOMETPUUYECKOe N300paKeHNEe KOMIUIEKCHBIX Yucell, (POpPMBI 3aITUCH KOMITJICKCHBIX YHCEIL,
HeﬁCTBHﬂ HaJa KOMIIJICKCHBIMHA YHUCJIIaMHU.

Beeoenue ¢ ananus.

Llenv u 3a0auu uzyuenus memsl - PaACCMOTPETh MOHATHE (DYHKIIMH, CHOCOOBI 3aJaHUs
byakumii. M3yauts onpeneneHue npenena GyHKINH, HEIPEPHIBHOCTH QYHKIIUUA B TOYKE U
Ha OTpe3Ke, TOYKHU pa3pbiBa (QPYHKIUH. PaccMOTpeTh TOHSTHE TPOU3BOJHOHN, ee
MeXaHUYeCKHi u r€OMETPUYECKUI CMBICII. N3yunth OCHOBHBIE MpaBUJIa
muddepeHMpoBanysi, TaOIUIly MPOW3BOAHBIX. McciemoBaHue (QYHKIHMA € MOMOIIBIO
MPOU3BOIHBIX.

I/Iumezpaﬂbuoe ucuucjienue.
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lle]lb u 3a0a4u uszyuyenust memvl — paCCMOTPETb MOHATUC HCOIMMPCACIICHHOI'0 HHTCrpaia, €ro
CBOﬁCTBa, T3.6J'II/II_[y OCHOBHBIX HMHTCIPAJIOB. HSy‘lI/ITB OCHOBHBIC METOJbI HHTCTPUPOBAHHA.
PaCCMOTpeTB MMOHATUC OIIPCACIICHHOI'O MHTCTpalia, €ro I‘eOMeTpI/I‘ICCKI/Iﬁ U MEXaHUYECKUM
CMBICJI. I/ICCJ'IC,I[OBaTI) CBOMCTBA OIIPECACIICHHOI'O MHTETpajia U €ro INpuIoKCHUA.

DynKyuu HeCKONbKUX NePeMEHHBIX.

Lenv u 3a0auu uzyuenus memol - U3YUUTh TOHATHE (YHKIHUU HECKOJIBKHX IEPEMEHHBIX.
PaccmoTpeTh YacTHBIE MPOU3BOJHBIE MEPBOTO U BHICIIUX MOPSAKOB, UX T'€OMETPUYECKOE
TOJIKOBaHHE. PaccMOTpeTb TIOHATHE NPOU3BOJHOM 110 HANPABIEHUIO, TIpaUEHTa
CKaJISIPHOTO TIOJISt M €70 CBOMCTBA, SKCTpeMyMa (DYHKIIUU ABYX EPEMEHHBIX.

Jupppepenyuanvusvie ypasnenus.

Lenv u 3a0auu uzyuenus memvl —paccmompems OCHOBHBIC TIOHSTHS, 3a7a4¥, IPUBO/ISIIIC
K auddepeHunanbHpIM  ypaBHEHUSIM. M3yduTh OCHOBHBIE THUIIBI M METOJABI PEUICHUN
OOBIKHOBEHHBIX UM (HEepeHIIMATBFHBIX YPABHEHUH MEPBOTO W BBICIIUX MOPSIKOB. M3ydnTh
METOBI pelieHuil cucteMsl TupHepeHIHaTBHBIX YPAaBHEHHH.

Psouw.

Lenv u 3a0auu usyyenus memvl — WUIYYUTh OCHOBHBIC IIOHSTHUS, P T€OMETPUYECKOU
MpOrpeccuu, TapMOHWYECKHU psAn. PaccMoTpeTs NpU3HAKM CXOAMMOCTH psAla, yYMETh
NPUMEHATh X Ha MpakTHKe. PaccMoTpeTh MoHATHE (QYHKIMOHAIBHOTO, CTEIIEHHOTO PS/IOB.
Paznoxenne  ¢yHkumii B crenmeHHble  psabl.  llepuommdeckume  QyHKUUW,
TpuroHomerpudeckue paapl Oypre. U3yunts Meron paznoxeHus B psn Oypbe 4ETHBIX U
HEYETHBIX (PYHKITHIA.

Kpamnwie unmezpanwi. Kpusonuneiitnvie u nosepxnocmmsle unmezpanbl.

Llenv u 3a0auu uzyuenus memvl — U3YUUTh MOHATHE JABOHHOIO M TPOHHOIO MHTEIpalioB,
TEOMETPUUECKUI W (DU3MYECKHI CMBICI, CBOMCTBA. YMETh MPHMEHSATH IOJyYCHHBIC
TEOPETUYECKUE 3HAHMs IIpU pEIIeHUuH 3a7ad. PaccMOTpeTs OCHOBHBIE IIOHSATHSA
KPUBOJIMHEWHBIX UHTETPaJIOB 1-r0 U 2-r0 poa.

Inemenmur meopuu 6epoAmMHOCHEN U MAMEMAMUYECKAA CMAMUCIMUKA

Llenv u 3a0auu uzyuenus memvl — U3y4UTh OCHOBHbBIE IOHSTHS 3JIEMEHTOB KOMOMHATOPHKHU.
HccnenoBate TEOpEMBI CIIOKEHUS U YMHOXXEHUS BEPOSATHOCTENM W CIEICTBHUS W3 HUX,
¢dopmyny Baiteca. U3yuuts cxemy ucnbiTanuil bepuynnu, gopmyny beprymiu, Teopemsl
Jlannaca, ¢opmyna Ilyaccona. PaccmMoTpers MOHATHS JAWCKPETHOM ciiyyailHOH u
HENPEPBIBHOW CIIy4alHbIX BEIWYUH. M3yduTh 3JIEMEHTHl MAaTEMAaTHYE€CKOW CTATUCTHKH,
KOPPEIALIMOHHOIO M PETPECCUOHHOIO aHaiu3a. PaccMOTpeTrh MOHATUS TIe€HepabHasd
COBOKYITHOCTb U BbIOOpKa, ITOJINTOH U THUCTOTpamMma.

Tabauya 4. llpakmuueckue 3anHsamus

Tema
1 cemecTp

DneMeHTHI INHEHHOU anreOpbl U BEKTOPHOU  alreOphl.

Ananutuyeckas reoMeTpus Ha INIOCKOCTHU U B IPOCTPAHCTBC.

KoMmnekcHble uncia.
Beenenue B ananus.

I/IHTCFpaJ'IBHOC HUCUYUCIICHUC.



et B ol H o I

.O\

10.

11.

12.

13.
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17.

10.

@DYHKIUN HECKOJIBKUX MIEPEMEHHBIX

JuddepeHnnansabie ypaBHEHUS

Psannl

Kpartnsie unrerpansl. KpuBosmHelHHbIE U IOBEPXHOCTHBIE HHTETPAJIBI.

OEeMEHTBI TEOpHUNn BePOHTHOCTeﬁ N MareéMaTH4YCCKas CTaTUCTHKa

Tabauya 5. Jlabopamophvie pabomwl no oucyuniure (MoOyit0) — He nPedyCMOmpeHsl

Tabauya 6. CamocmosamenvHoe usyienue pazoenos OUCYUnIunbl (Mooys)

BOIIpOCBI, BBIHOCHMMBbBIC HA CAMOCTOATEC/IbHOEC U3YICHUEC

Martpuiisl. /leiicTBus HaJ MaTPULIAMHU.

HeBbIpox/1eHHbIE MATPULIBI.
Cucremsbl nuHENHBIX ypaBHeHU. MeTon "aycca.

Bexropsl. JInHelHbIe onepanyuy Hal HUMH.
CkanspHoe, BEKTOPHOE NPOU3BEIeHHE BEKTOPOB. CMEIIaHHOE IPOU3BEACHUE BEKTOPOB.

Cucrema KOOpAMWHAT Ha IIJIOCKOCTH. JIMHUY Ha TIJIOCKOCTH.

JImHuM BTOPOrO MOPSAAKA HA IUIOCKOCTH. Y PaBHEHHUs JIMHUU B IPOCTPAHCTBE.
YpaBHEHHsI IOBEPXHOCTH B POCTPAHCTBE.

IlonsTue u MMPEACTABJICHHUA KOMIIJICKCHBIX YHUCCII. I[eﬁCTBHH HaJd KOMIIJICKCHBIMHA
qucCJiaMu.

MmuosxectBa. [lelfictButenbublie uncia. [lonstue pynkiuu. [locinenoBaTenbHOCTH.
[Ipenen 4ncnoBOM NOCIEA0OBATEIBHOCTH.

[Ipenen pynkuun. beckonedHo Manble QyHKIIMN. DKBUBAJICHTHbIE OECKOHEYHO MaJlble
¢bynkunu. HempepblBHOCTE (yHKLIUH.

[TpouzBognas pynkuuu. Juddepeninrpopanne HEIBHBIX U TApaMETPUUECKH 3aJaHHBIX
¢bynknuii. Jlorapudgmuueckoe nuddepennupoBanue.

[IpousBoHas Beicux nopaakoB. Auddepenman GyHkumu.
HccnenoBanue QyHKIMHA IPU MOMOILM MPOU3BOIHBIX.

®opmymna Teimopa.

HeOHpeHCHeHHHﬁ HHTCIpal. IlonsTue HCOMPCACIICHHOI'O UHTCTpaJia, €ro CBOﬁCTBa;
Ta6n1/1ua OCHOBHBLIX MHTCTPAJIOB. OcHOBHEBIE MCTOABI MHTCTPUPOBAHUC.

HuTterpupoBaHue paloHaIbHbIX GyHKIMN. IHTErpupoBaHie UPPaLUOHAIBHBIX
GbyHKIMIA.
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20.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.

36.

37.

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKIINH.

OnpeneneHHbIl MHTErpall Kak Mpeen HHTerpanbHoi cymmbl. ®opmyna HeroToHa-
Jleiitonumna. I'eoMeTpuUYeCKU W MEXaHHUYECKUH CMBICT OIPEACICHHOT0 HWHTErpaa.
CBolicTBa OINpeeIeHHOT0 HHTErpaa.

Hecob6ctBennsie naterpansl 1-ro poga. HecobcTBeHHBIE HHTETrpaIIB 2-T0 POAA.
I'eomeTpuueckue MpUIOKEHUsI ONPEIETICHHOr0 HHTerpaia. MexaHnuecKkue MpuiIoKeHHs
OIIPENIEIEHHOTO0 UHTErpaa.

Oyukuuu ByX nepeMeHHbIX. [Iponssoansie u nuddepeHnmansl GyHKIUA HECKOIBKIX
MePEMEHHBIX.

OO6mme ceenenus o AudQepeHInanbHbIX YPaBHEHUAX. Y paBHEHHS [IEPBOTO MOPSIKA

VYpaBHeHU B OJTHBIX U depeHmanax. HTerpupyonmi MHOKUTEIb.
Juddepenunanbable ypaBHEHUs BbICHINX NOPsIKOB. MHTerpuposanue 1Y Broporo
NopsiiKa ¢ HOCTOSHHBIMU K03 puimeHTamu.

JluHeiHbIC HEOJTHOPO/THBIE mud depeHaTbHEIC YpaBHCHHS. Cucremsr
nuddepeHIaTbHBIX YPaBHEHHI.

YucaoBbie PAObIL. OCHOBHBIE  TOHATHS. I[OCT&TO‘-IHBIG IMPpU3HAKHU  CXOJAUMOCTU
3HAKOIIOCTOAHHBIX PAOOB.

3HaKoYepenyIomMecs W 3HaKonepeMeHHbie psiabl. CTteneHHbIe psiabl. CXOIUMOCTh
CTEIICHHBIX PAJIOB.

Pasnoxxenue GpyHKIIUU B cTENIEHHBIE PsAbl. HeKOTOpbIE MPUIOKEHUS CTETIEHHBIX PSIIOB.
Psaner @ypre. UnTerpan Oypsoe.

JIBoliHOM MHTErpall. BelunciieHne ABOMHOIO0 MHTErpajia B IEKapTOBBIX U MOJISIPHBIX
KoopauHarax. [IpuoxeHust 1BOMHOTO HHTETpaa.

TpoliHo# uHTEerpan. Beruncienue TpoiHOro HHTErpana. Hekoropsie NpunoxeHus
TPOMHOI0 UHTETpaa.

KpuBonunelinpiit uarerpan 1-ro pona. Hekotopsie npuiioxeHus KpUBOJIUHEHHOTO
uHTerpana 1-ro poaa. KpuonuHeinsiit uHTerpan 2-ro poaa. Hekotopsie npuiioxxeHus
KPUBOJIMHEWHOTO MHTErpajia 2-ro poja.

[ToBepxHOCTHBIN MHTErpan 1-ro poxa. Hekotopsle NpuiioKeHUs IOBEPXHOCTHOIO
uHTerpana 1-ro pona. IloBepxHOCTHBIN UHTErpai 2-ro poja. Hekoropelie npuinoxeHus
MIOBEPXHOCTHOT'O MHTErpajia 2-ro poja.

[ToBTOpEHME NCTIBITAHUN.

JluckpeTHble ciyyaiiHble BETMUMUHBI. 3aKOH OOJIBLINX YHCEI.
@YHKINHU U IJIOTHOCTh PACIPEIETICHUS BEPOSTHOCTEN CIIyHalHBbIX BEJTUYMH.

Pacrnipenenenne GyHKINN OTHOTO U JBYX CIIy4alHBIX apryMeHTOB. CHCTEMBI ABYX
CIIy4alHBIX BEJINYUH

DJIEMEHThl MaTEMATUYECKOM CTaTUCTUKHU.
['enepanbHast COBOKYITHOCTh M BhIOOpKA. CTaTHCTHUECKOE ONpeiesieHne BHIOOPKH.
[Tonurosn. I'ucrorpamma.
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38. | Cratuctudeckue OLEHKU TapaMeTpoB pacrpeaeneHus. Meroa pacuera CBOIHBIX
XapaKTePUCTUK BBIOOPKH. DJIEMEHTBI Teopun Koppessiuuu. CTtaTucTiuyeckas IpoBepka
CTaTUCTUYECKUX TUIIOTE3.

5. OneHo4YHbIe MaTEePHUAJIBI JJIA TEKYIIET0 U Py0esKHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIUN

KoHeuHbIMU ~ pe3ynbTaTaMd  OCBOSHHS  MPOTPaMMbl  JAWCHHUIUIMHBI  SBISIOTCS
c(OpMUPOBAHHbIE KOIHUTHUBHBIE JCCKPUIITOPHI «3HATh», «YMETb)», «BIAJCTh», PACHHCAHHBIE IO
OTJIeNbHBIM KoMmeTeHIMsIM. DopmMupoBaHue 3TUX IECKPUIITOPOB MPOUCXOJUT B TEUEHUE BCErO
ceMecTpa Mo 3TanaM B paMKax pa3jMyHOro BUA 3aHATUN U CAMOCTOSITEIbHONU pabOTHI.

B xone u3ydyeHus] AUCHUILUIMHBI IPEIyCMATPUBAIOTCS MEKYUiUIL, PYOesHCHbLIL KOHMPOib U
npomedcymouHnas ammecmayus.

5.1. Ouenounvie mamepuanvt 011 meKyuieco Koumpoasn. llenv mexkywe2co KoHmponsa —
OLIEHKa pe3yJIbTaTOB PabOTBl B CEMECTpe U 0OECleUeHHEe CBOEBPEMEHHOW 0OpaTHOM cBs3u, AJIs
KOppeKIMH OO0y4YeHHs, aKTUBU3ALMU CAMOCTOATEIbHOW paboTel oOydaromierocs. OOBEKTOM
TEKYIIEro KOHTPOJIsi SBISIOTCS  KOHKPETH3WPOBAHHBIE pPE3yJbTaThl o0yueHus (yueOHBIC
JOCTUKEHHS) 1O TUCIUTUINHE

Texkywuit KoOHmpoOnb YCIIEBAEMOCTH OOECIIEYMBAET OICHWBAHHE XOJa OCBOCHUS
TUCHUIUTMHBL «MareMaTuka» M BKJIIOYAeT: PEIICHHE ypaBHEHUWN U BBINIOJIHEHHE 3aJaHUil Ha
MPAKTUYECKUX 3aHATHUSAX, CAMOCTOSITEIbHOE BBITIOJIHEHUE UHIMBUIYAIbHBIX JOMAIIHUX 33JJaHUN.

Onenka KayecTBa TMOJATOTOBKM HA OCHOBAaHUU BBIMOJHEHHBIX 3aJaHUl  Beaercs
npenojaasaresieM (C OOCYXICHHEM pe3yJdbTaToB), Oaibl HAYUCISIIOTCS B 3aBUCUMOCTH OT
CII0)KHOCTH 3aJaHHUSL.

5.1.1. Bonpocwt no memam oucyunaunvt «Mamemamuka)
(konmponupyemas komnemenyusi OIIK-3)
Tema 1. DiieMeHTBI JJMHEHHON W BEKTOPHOM ajaredpbi34
1) Marpunsl. Onepanuu Haj MaTpHUIlAMU: CIOKEHHE, BBIYMTAHWE, YMHOXXEHHE, Ha YHCIIO.
[IpousBenenue Matpuil.
2) Ompenenutenu 2-ro u 3-ro nNopsjka, UX CBOICTBa.

3) Aunrebpanyeckue TONOTHEHUS,, MUHOPBI. ONIpeeuTeNn N-ro nopsiika.
4) HUccnenoBaHue cucTeM JIMHEWHBIX YpaBHEHUH.

5) Pemienue cucteMm JUHEHHBIX YpaBHEHUN C TTOMOIIBIO OOPaTHOM MaTpUIIbI.
6) dopmynsl Kpamepa.

7) Bextopsl. JIuneiinble onepannu HaJ L HUMU. Pa3niojkeHre BEKTOpPOB.

8) CxkanspHoe npou3Be/ieHHE BEKTOPOB.

9) BekTopHOE npou3Be/ieHHE BEKTOPOB.

10) CMemianHO€ MPOU3BEACHUE BEKTOPOB.

Tema 2. AHaIMTHYECKAs] TeOMETPHUS HA IVIOCKOCTH U B IPOCTPAHCTBE

1) Metoa KoopAMHAT Ha MJIOCKOCTHU. JINHKY HA MJIOCKOCTH.

2) Ilpsimas Ha MIOCKOCTU. YTOJ MEXY IBYMS IPSIMbBIMHU.

3) YcnoBus mapaiienbHOCTH M NEPIEHAMKYISPHOCTH ABYX MPSMBIX, MepecedeHre MpsSMbIX,
paccTosiHuE OT TOYKH 110 JAaHHON IPSAMOM.

4) KpuBbsle BTOPOT0 MOPSAIKA: OKPYKHOCTb, JJIIUIIC, TUIIepOoIIa, napadona.

5) Merton KOOpAUHAT B HPOCTPAHCTBC. IInockocth B MMPOCTPAHCTBC. Paznuunbie YpaBHCHUA
IIJIOCKOCTH.
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6) Yros MeXay IBYMs TUIOCKOCTSIMH, YCIIOBUS TApPAILICIBHOCTH U MEPIICHINKYISIPHOCTH JBYX
IUIOCKOCTEM; PACCTOSIHUE OT JaHHOW TOYKH J0 JAHHOU IUTOCKOCTH.

7) Ilpsimas B mpocTpaHCcTBE. Pa3inuHbie BUBI ypaBHEHUS MIPSMOM B IPOCTPAHCTBE.

8) VYron Mexay AByMs MPSMBIMU; YCIOBHS MapaUICIbHOCTH U MEPIECHIUKYIISIPHOCTU MPSIMBbIX;
YCJIOBUE KOMILJIAHAPHOCTH JIBYX MPSAMBIX.

9) Ilpsmas u MWIOCKOCTH B MpocTpaHcTBe. [loBepxHOCTH BTOPOTO MOpsIKA.

Tema 3. KoMIIeKCHBIE YHCJIA

1) KommuiekcHble unciia, OCHOBHBIC TTOHSTHS.

2) T'eomerpuueckoe H300pakeHNE KOMIUICKCHBIX YHCET.
3) ®opmbl 3aITMCH KOMILJIEKCHBIX YHCETI.

4) JleiicTBUS HaJl KOMIUICKCHBIMHM YHCIIAMHU.

Tema 4. BBenenue B anau3

1) ®yuknus, cnocooOs! 3axanus GyHKIUH. OCHOBHBIE XapaKTepUCTUKU QyHKIwH. OOpaTHas u
cinoxHast yHKuuU. OCHOBHBIE 3JIEMEHTapHbIE (DYHKLIUU.

2) YncnoBble TMOCIEAOBATEIFHOCTH W WX CBoOWcTBa. llpenen QyHKkmmm B TOYKEe W TIpeel
YHCIOBOU MocieaoBaTeabHOoCTH. OCHOBHBIE TEOPEMBI O TIPE/IeIiax.

3) beckoneuno wmanble M OeckOHEYHO Oonpinne (GyHKIMM U WX cBoiicTBa. CpaBHEHUE
0ecKOHEYHO MasbIX (0ECKOHEUHO OONBIINX) (DYHKITHIA.

4) HenpepbiBHOCTH (D)YHKIUI B TOUKE M HA OTPE3KE, TOUKH pa3pbiBa (PyHKIUU.

5) CaoiicTBa QyHKIMI, HENIPEPHIBHBIX HAa OTPE3KE.

6) Ompenenenne MPOU3BOJHOM, €€ MEXaHWYECKMH W reoMeTpudeckui cmbicia. CKOpOCTh
IIPOTEKAaHHUS IIPOLIECCOB.

7) Hpasuna quddepeHnnpoBanms, TadbIUIA MPOU3BOIHBIX.

8) IIponsBoaHAas CIOKHOM U 00paTHON (PYHKIINH.

9) Muddepennnan GyHKINN U €r0 MPUMEHEHUE B MPUOIMKEHHBIX BBIYHCICHUSX.

10) TIpousBoanbie u qudhepeHInanbl BEICIIUX MOPSIIKOB.

11) UccnenoBanue GyHKIUN C TOMOIIBIO TPOU3BO/IHBIX.

12) MounotonHocTh QyHKIMHU. Hanbompiiee 1 HauMeHbIee 3HaYeHHUSI QYHKIIUU. DKCTPEMYM

(GyHKIHMH.

Tema 5. UHTerpajibHoe ncuMucieHue
1) TloHsATHE HeolpeneIeHHOro HHTErpalla, ero CBOMCTBA; TabJUIIa OCHOBHBIX MHTETPAJIOB.
2) OcHOBHbIE METOIbl HHTEIPUPOBAHMSL.
3) WuterpupoBanue panoHaIbHbIX byHKLNH, MPPaLMOHAIIbHBIX ¢byHKINH,
TPUTOHOMETPUUYECKUX (YHKLUH.
4) OnpeneneHHbIi WHTErpajd Kak Mmpeaen HHTerpaibHo cymmbl. ®opmyna HproToHa-
JleiiOHMIIA.
5) I'eomeTpuueckuii U MeXaHMYECKMH CMBICI oOIpeaeaeHHoro wuHrerpana. (CBoiicTBa
OIIPEEIIEHHOT0 HHTErpaa.
6) Bpluncienue miomany IJIOCKOW (QUIyphbl, BBIYUCICHHWE JUIMHBI TYyTU IJIOCKOW KPHUBOH,
BBIUNCJIEHHE IJI0LIaINA
MOBEPXHOCTH Tella BpallleHus: 1 00beMa Tella BpallleHuUsI.
7) Mexanuyeckue NpUI0KEHHUs ONIPeIeIEeHHOr0 HHTerpania.

Tema 6. DyHKIIUM HECKOJIbKHX NepeMeHHbIX
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1) [MonaTue PyHKIIMU HECKOIHKUX TIEPEMECHHBIX.

2) Ilpenen GyHKUMU JBYX NEPEMEHHBIX, HEMPEPHIBHOCTh (DYHKIMU ABYX MEPEMEHHBIX U €e
CBOMCTBA.

3) YactHble IpOU3BOIHBIC IIEPBOTO MOPSIKA, UX TEOMETPUUYECKOE TOIKOBAHUE.

4) YacTHble IPOU3BOIHBIE BBICIINUX HOPSAIKOB.

5) Ilpou3BoaHast 0 HAMPaBJICHUIO, TPATUEHT CKAJIIPHOTO IOJISI U €r0 CBOMCTBRA.

6) OkctpemMyM (GYHKUIMU JBYX [E€PEMEHHBIX, HEOOXOJUMbIE M JOCTATOYHBIE YCIOBHS
CYIIECTBOBAHUS 3KCTPEMyMa.

Tema 7. In¢pdepennuanbHble ypaBHeHUs!

1) YpaBHeHus c pazIeistoMMKCS IEPEMEHHBIMU.

2) JluHeliHble ypaBHEHUS NEPBOIO NOPSAIKA.

3) Jluneiinsle nudhepeHnranbHble YPaBHEHUS BBICIIUX MTOPSIKOB.

4) Crpykrypa pelieHus TMHeHHbIX TUuddepeHINaTbHbIX YPaBHEHH.

5) WuterpupoBanue TUHEHHBIX 1 (PepeHIMaTbHbIX OHOPOIHBIX YPABHEHUH C IOCTOSHHBIMU
koa(urmeHTamu.

6) WuterpupoBaHue JUHEWHBIX HEOAHOPOAHBIX JU((EepeHIUATbHbIX  YpaBHEHHH ¢
NOCTOSTHHBIMU K03 punimentamu.

7) Cucremsl nupdepeHInanbHbIX ypaBHeHHH. HTErpupoBaHe HOPMATBHBIX CHCTEM.

Tema 8. Paabl

1) Yucnossie psibl. OCHOBHBIE IOHATHS, PSiJi TEOMETPUIECKOM MPOTPECCUH, TAPMOHUYECKUIA DS

2) HeobxomuMmoe ycrnoBre cX0UMOCTH psizia. JlocTaTouHble MpU3HaKh CXOAMMOCTH 3HAKOTIOCTOSTHHBIX
PSIIOB.

3) 3nakomepeMeHHbIe psipl, 3HaKouepemyrommecss psaabl. [Ipusnak JleiiOnuma. AOcomoTHas u
YCJIOBHAS CXOJJUMOCTb.

4) OyHKUMOHABHBIE PSIIBL.

5) CreneHHbIe pAIbI M MX CXOAMMOCTb. PasnoskeHre (yHKIMI B CTEIIEHHBIE PSIBL.

6) Ilepuomuueckue pyHKImuM, TpuroHoMeTpudeckue psaabl ypre. Paznoxenre B psg Oypre YETHBIX U

HEUYETHBIX (DYHKITUH.

Tema 9. Kparnbie uarerpansl. KpuBosmHeiiHbie M IOBEPXHOCTHBIC HHTETPAJIBI.
1) JIBoiiHOl MHTErpas, ero reOMETPHIECKHI 1 (PU3MUECKHUI CMBICI IBOMHOTO MHTErpajia.
2) CaoiictBa ABOIMHOrO MHTErpaa. [IpunoxkeHne JBOHHOTO HHTErpaia.
3) TpoiiHoii UHTETPAI U €0 BIYUCIICHUE, TIPUIIOKEHUSL.
4) KpuBonmHelHbIi uHTerpan 1-ro poza.
5) KpuonuHelHbIi HHTErpas 2-To posa.
6) [ToBepXHOCTHBIIM HHTETPAL.

Tema 10. DeMeHTBI TEOPHH BEPOSITHOCTEN W MATEMATHYECKasl CTATHCTHKA
1) DmemenTsl Teopuu BepositHOCTeH. COOBITHE 1 BEpOSTHOCTH. CBOWCTBA BEPOSITHOCTH.
2) Teopembl CIOXKEHUsI BEPOSTHOCTEH. YCIIOBHAsI BepOSTHOCTh. He3aBuCHMBIE COOBITHS U TEOPEMBI
YMHO>KEHHS BEPOSTHOCTEH.
3) ®opmymna nomHo# BepositHocTH. Dopmyra baiieca. [ToBTopeHue renbITaHmid.
4) ®opmysa beprysm, OMHOMUATBHBIE BEPOSTHOCTH.
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5) INpubmmnxennsie hopmyisl Jlarmaca u [Tyaccona.
6) CiyuaiiHple BenMUMHBL UYKMCIOBBIE XapaKTEPUCTUKU UCKPETHBIX CIy4ailHbIX BEJIMYMH U MX
CBOICTBA.
7) HenpepbiBHbIE CITydaliHbIe BETMYMHBI, X YUCIIOBBIC XapaKTEPUCTUKU U CBOUCTBA.
8) buHomuanbHOE, paBHOMEPHOE M HOPMAILHOE PACPEICIICHHSI.
9) Mexanunueckast MOJIEIb CITy4aifHOW BEJIMUKMHBL. PacripeienieHne cirydaiiHbIX OITMOOK U3MEPEHHSL.
10) 3akon 6ombimx uncerr. HepaBencrro YeObmiiena.
11) Pa3miunbie opmbl 3akoHa Oombimx urces. LleHTpanbHas mpeiebHas Teopema.
12) DneMeHThl MAaTeMaTHUECKON CTATUCTHKH.
13) ['enepanbHas COBOKYITHOCTh U BEIOOpKA. CTaTUCTHYECKOE ONPE/IETICHHE BHIOOPKHL.
14) Tlomuron. T'ucrorpamma. OLieHKH MapaMeTpoB PacpeieieHrs] TeHEpaTbHOM COBOKYITHOCTH IO €€
BBIOOPKE.
15) I'enepanbHast U BEIOOpOUHAs TUCHIEPCHH.
16) JloBeputenbHble HMHTEPBAIBI Uil MapaMETpPOB HOPMAIBHOIO —pachpeseneHus. HaneKHOCTb.
JloBepuTenbHbIE MHTEPBAIBL.
17) JloBeputenbHbIi WHTEpBAT Uil MaT. OXHUIAHMS TPU W3BECTHOM M HEU3BECTHOM CpEHEM
KBAJIPATUYHOM OTKJIOHEHHHU.
18) Orenka TounocTH u3MepeHui. [IpoBepka CTaTUCTUUECKUX THUTIOTES.
19) Jluneiinast KOppeKLMsl, KOPPEIAIMOHHAS 3aBHCHMOCTb.
20) KoapdurmenT koppersiimu, TMHeHHast KOPPEISIHsL. Pacuer mpsMbIX perpeccuid.

Kpumepuu d)ODMMDO@ClHM}l OYEHOK ( OueHMSGHM}l) VCImMHO20 onpoca

YCTHBIN onpoc SABISETCS OAHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUM 00ydarolierocs 1o
mucuutuinHe  «/luddepennmansapie  ypaBHEHUs». Pa3BEPHYTBIE OTBET CTyIEHTAa JIOJDKEH
NPEJCTaBIATh COOOH CBSI3HOE, JOIMYECKH IOCIE0BAaTEIbHOE COOOLIEHHE Ha 3aJaHHYI TeMy,
MTOKa3bIBaTh €r0 YMEHHUE MPUMEHSTH ONpeACICHUSI.

B pesynomame ycmmnozo onpoca 3nanus, 00yuanouiezoca O4eHUuaomcsa no cieoyouiei
wkane (3a 1 3anamue):

2 fanna craButCs, eciv 0Oy4daroIUHCS:

1) mnoaHO M3NaraeT U3y4yeHHbI MaTepual, 1aéT NPaBUIbHbIE ONPEENICHUS IOHATUH];

2) oOHapyXMBaeT MOHMMaHHE MaTepHaia, MOKeT 0OOCHOBaTh CBOM CY)KJEHHs, MPUMEHUTh
3HAHUS Ha IPAKTUKE;

3) wu3naraeT Marepual MOCieI0BaTeIbHO U MPABUIIBHO C TOYKU 3PEHHS HOPM JIMTEPaTYPHOTO

A3BIKA.

1 6ann craButcs, eciau 0OydarOIIMHCS:

1) wu3naraer Marepuaj HEMOJIHO U AONMYCKAeT HETOUHOCTH B ONPECIICHUN IOHATUH;
2) He yMeeT JOCTaTOYHO IIyOOKO U J0Ka3aTelbHO 0OOCHOBATh CBOM CYXKICHMS;
3) wu3naraeT MarepHal Hemocjae10BaTeIbHO.

0 6annoe craButrcs, ecnu oOy4aroIIMiCs OOHapyKMBaeT HE3HaHUE OoNblIed yacTu
COOTBETCTBYIOIIETO pa3jesia H3y4aeMoro Marepuaa, J0myckaeT olmuoOku B popMyIHpoBKe.

bannel MOTYT CTaBUTBCS HE TOJIBKO 332 €IUHOBPEMEHHBI OTBET, HO U 32 CyMMY OTBETOB,
JaHHBIX CTYIEHTOM Ha MPOTSDKEHUU 3aHSTHS.

5.1.2. Ouenounvie mamepuanvl 01 CAMOCMOAMEAbHOU DAOOMbBL  00YUAIOULe20Cs
(munoewte 3ad0auu) (konmpoaupyemsvie komnemenyuu OIIK-3)

HepequL THIIOBBIX 3aJa4d JJII CaMOCTOSTEIbHOM paGOTBI C(I)OpMHpOBaH B COOTBCTCTBHUHU C
TEMAaTUKOM IMPAKTUYCCKUX 3aHATHM 110 JUCHUININHE «MaTteMaTHKa.
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Tema 1. Dnemenmot 1uneitnoun ancedpovl U 6eKMOPHOU  aizedpPvl
1.HaiiTu mMaTpuily TpaHCIIOHUPOBAHHYIO 1TaHHOM.

23 . (2 51
A=56,A=360-
10

2. Haiitu npousBeaenue matpuil AB u BA (eciu 3T0 BO3MOXKHO)

34 5
1 2 3
A= , B=|6 0 =2|.
1 0-1

71 8

1 -2
3. Beruncints C = A2+ 2B, t1e A = (1 4 j, B

9 3 -5

4. Haiitu AE, ectu A =
1 -10 6

5. BBIYMCINTB ONIpEACIIUTEID

5 =20
3 7 81
-1 6 -5

1
6.  Haiitu Matpuy, oOpaTHyt0 JaHHOU A = (O 5 j Crnenarb mpoBepKy.

olx X, =1,
7.  Pemmts cucTemMy ypaBHEHUNI
2x,+x, =7.

a) ¢ TOMOIIbI0 OOPaTHON MaTPUIIHI,
b) mo popmynam Kpamepa.

8. anbl Touku A(1;2;3) u B(3;5;9). Haiitu koopauHaThl BEKTOpa U €ro JJIHHY.

9. Jlabl BEKTOpHI a (2:5;7) m b (1;2;4). Haiitu koopmunatel X, Y, Z BEKTOPHOIO
IIPOU3BEACHUSA axb .

10. Haiftu momaap TpeyroiabHuKa ¢ BepimmHamu A(1;2;0), B(3;2;1), C(-2;1;2).

11. Jansr Bepmuabl mupamuasl A(5;1;-4), B(1;2;-1), C(3;3;-4), S(2;2;2). Haiitu anuHy BBICOTHI,
ONMYLIEHHOMN 13 BepmuHbl S Ha rpans ABC.

Memoouueckue pekomenoayuu no peueHuro NpUMepPos U 3a0au.
[Tpuctymas K camMOCTOSITENFHOMY PEIICHUI0 3a7a4, HEOOXOAMMO BHHMMATEIHHO MPOYECTh

KOHTEHT II0 COOTBETCTBYIOLIEMY BOIIPOCY TEMBI OCHOBHBIE IIOHATHS TEOPUU JIMHEWHOH W
BEKTOpHOU anreOpbl. OCHOBHAs LI€Jb HAYYUTCS pellaTh THUIOBBIE 3a7auyd MO T€MaM MaTpUIbl U
OTIpeIeNIUTENN, YMETh NPUMEHATh Meto Kpamepa u meron oOpaTHOM MaTpHIbl MPH PELIEHUU
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CUCTEM JIMHEWHBIX anredpandeckux ypaBHeHHH. HaxoauTh ckansipHoe, BEKTOPHOE M CMEUIaHHOE
MIPOU3BE/ICHUE BEKTOPOB.

Tema 2. Ananumuueckasn ceomempun Ha njloCKocmu u 6 npocmpancmaee.

1. Haiitu ypaBHEHHE IJIOCKOCTH, NPOXOAIIed yepe3 Touky M, (2;2;1) u napajiensHON BEKTOpam
a=(3;2;5), b=(1-10).
2. OnpenenuTs yroil @ Mexay AByms npsMbiMU 3x—5y+7=0, 2x—-3y+4=0.

3. Haiitn paccrosiHue MEXKIY NapajuieIbHBIMU IIJIOCKOCTSIMU
2x+2y—-2z+3=0, 2x+2y—-z-3=0.

4. Jlyd cBera HampasieH 1o npsiMon y =2x—4. Jloias 1o npsiMoi y = x, OH OTpa3wics OT Hee.
Haiitu ypaBHeHHE OTpa’KeHHOTO JTyya.
5. CocTaBUTh ypaBHEHHE ILIOCKOCTH, Mpoxoisauied depe3 Touky C MNEpIEeHIUKYISIPHO BEKTOPY

AB | rpe A(3;0:-5); B(6;2;1); C(12;-12;3).
6. OmnpenenuTes NpU KAaKUX 3HAYEHUSIX ! Iapa ypaBHEHUN OIpeAenseT MepHeHAUKYISpPHbIE

IJIOCKOCTH X- 2y +3z2=0,x+3y—tz+5=07?

7. Ilpu xakux 3HaYeHUSIX a U b NaHHBIE JIOCKOCTU 2Xx + ay - z-5=0wu bx - 2y - 2z — 7 = 0 6yayr
napajuieabHbl?

8. CocraBUTh ypaBHEHHE IUIOCKOCTH, MPOXOMSIICH dYepe3 Hauajo KOOpAMHAT, MapaiebHO
3aaHHOM TIockocTh 3x — Sy — 2z —4 = 0.

9. Hanwmcarb ypaBHEHHE IUIOCKOCTH, MIPOXOJIAIICH yepe3 Hayano KOOPAMHAT MEPHEeHIUKYISIPHO K
IIOCKOCTIM Yy —z+4 =01 x+ty—-z-5=0.

10. CocrtaBuTh ypaBHEHHE IJIOCKOCTH, Mpoxojsuied uyepe3 Touky M(2; 3; -4) mapamienbHO
BekTopam d (2;1;-1); b (1;-2; 1).

Memoouueckue pekomenoayuu no peuleHuro npUMepos U 3a0au.
[Ipuctynas Kk caMOCTOSATENHHOMY pEIICHUIO0 3a7a4, HEOOXOAMMO BHHMATEIHHO MPOYECTh

KOHTCHT IO COOTBCTCTBYIOHIEMY BOIIPOCY TEMbI aHAJIUTUUYCCKAA ICOMCTPHA HA IIJIOCKOCTU U B
IMPOCTPAHCTBE. OcHoBHas LECJIb HAYUUTCA pelIaTb TUIIOBBIC 3aaa4U 110 COOTBCTCTBYIOHIeﬁ TEME.

Tema 3. Komnnexcnule uucna.

Haiitu cymmy uucen z1=2+i u zo=3 - 2i.

[IpencraBuTh B TPUTOHOMETPUYECKOH popme uucio z=2+21.
Boraucnuts (2+i3)(3-i2).

Beraucnuts (a+ib)(a-ib).

HaiiTu 3Ha4eHue BBIpakKeHus (3-i2)°.

kb=

6. Boruamcmuts (1+i)’.
[IpencraBuTh B TPUTOHOMETPUYECKON (POpME KOMITJIEKCHBIE YHCIIA:

7. 1+i4/3.
8. /34

9. 3+i3.
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Memoouueckue pekomeHoayuu no peuleHuro npUMepos U 3a0au.
[Tpuctynas K caMOCTOSTEIbHOMY DPELICHHUIO 3ajad, HEOOXOIUMO BHHUMATEIBHO IMPOYECTh

KOHTEHT IO COOTBETCTBYIOIIEMY BOIIPOCY TE€MbI aHAJIMTUYECKas T€OMETpHUs Ha IJIOCKOCTH U B
npoctpanctBe. OCHOBHAasE 1eldb HAYYUTCA BBINOJIHATH apuMETHUYECKHe JCHCTBUS  HaJ
KOMIUICKCHBIMU ~YHCJIaMU. YMEThb MPEICTaBIsATh KOMIUIEKCHOE UYHCIO B airedpanyeckoi,
TpUTOHOMETpHUecKoi ¢opMme. Pemiats mocrapieHHbIE 3a/1a4H.

Tema 4. Beeoenue ¢ ananus.
Brrauciauts npenensr:

x> +6x+8
1. —
=2 xT 48
3 2
5 1im2x3+x 5'
oo xT 4 x =2
3. lim\/1+x_\/1_x.

x>0 3x
4. 3anana pynkuusa y=f(x). Halitu Touku pa3psiBa GyHKIIH, ecu OHM cyliecTBYIOT. Crenarb
YePTEK.
2, x<-2;

f(x)=4v4-x>, —2<x<2;

x—2, x>2.

[Tonp3ysicb OCHOBHBIMU NpaBuiIaMH U GepeHIMpPOBaHUs, HAUTH f(X), eciau

xt =1

5. fix)= ;

6. fix)=xarctgx-3in(1+x°);

dzy

2

7. Haiitn d_y u

JUTST 3aJJTaHHBIX (DYHKITHI:
dx X

y=Insin(2x+5);

8. Haiitn Haubomnbliee 1 HaUMeHbIIIee 3HaYSHUS PYHKIMH f{x) =x>-12x+7; [0;3].

Memoouueckue pekomenoayuu no peuleHuro npUMepos U 3a0au.
[Tpuctynas K caMOCTOSTETFHOMY PEIICHUIO 337ad, HEOOXOJUMO BHUMATEIHHO MPOYECTh

KOHTEHT II0 COOTBETCTBYIOLEMY BOIIPOCY TEMBl AHAJIUTHYECKAss N€OMETPHUS Ha IUIOCKOCTH U B
npoctpaHcTBe. OCHOBHAS 11€1b HAYYUTCS BBIUMCIATH Npeaenbl QYHKIUUA. YMETh HaAXOIUTh TOYKU
pa3pbiBa. HayunTbcsl BBIUMCIATH IPOU3BOAHBIE MEPBOTO M BBICIIMX NOPSAIKOB. YMETh HAXOAWTH
HauOoJblllee U HauMeHbllee 3HaueHne GyHkunu. C mOMOUIbI0 MPOU3BOAHBIX HCCIEA0BATh IpauK

GbyHKIUH.

Tema 5. Humecpanovnoe ucuucnenue.
Boluuciume unmezpanvt om 3aoanusix yHKyui:
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R
V16— x*

2.]6x+D”dn

3. ‘3[(1—2x+3x2)dx

-1
T

e

2
Ismx-coszxdx
0
BbIumcIuTh MIoMmanb GUrypsl OrpaHHueHHON TMHUAME y=x>-2x+4, y=3, x=-1.
6. Bprmciuth miomanab QGUrypel OrpaHUYEHHOW JIMHUSMH: OJHOM apKOW  ITMKJIOW]IBI

9]

x=a(r—sint), y=a(l-cost) 1 ocbio OX.
7. BbUMCIOMTH MIOMAAL GUTYPHI OTPAHUYEHHON IMHUAMU: ACTPOUIOM
3 = 3
x=acos’t, y=asin’t.
8. Onpenenuts 06beM Tena, 00Pa30BAHHOIO BpalleHHeM (DUIyphl, OrPAHUYEHHOM TMHUSAMU:
x> —y®> =4, y=1+2 Bokpyr ocu Oy.

3

9.  OnpenenuTh JUIMHY JyTd KpuBoit: y° = x>, x=0, y=8, oTceueHHol npsamoii x =4/3.

6 4
. t
10. OmnpenenuTs UIMHY AYTH KPUBOM: X = L y=2- " MEXy TOYKaMU IIEPECEUECHUS] OCAMHU

KOOpAUHAT.

Memoouueckue pexomenoayuu no peulenuro npumMepos u 3a0axu.

[Tpuctynas kK caMOCTOSTETFHOMY DEIICHUIO 337ad, HEOOXOJUMO BHUMATEIHHO MPOYECTh
KOHTEHT IO COOTBETCTBYIOLLIEMY BOMNPOCY TE€Mbl aHAIUTHYECKAas T'€OMETpHUsl Ha IUIOCKOCTH U B
npoctpancTBe. (OCHOBHAsl 1I€Nlb HAYYUTCS BBIYUCIATH ONPEIEICHHBIM M HEONpeaeleHHBIN
MHTETpaJibl 1 YMETh UCIIOIb30BATh MPUJIOKEHUS ONIPEACIIEHHOIO HHTErpaia.

Tema 6. Dynkyuu HecKONbKUX NEPEMEHHBIX.

1. Haiitu YaCTHBIC MPOU3BOJHBIC MEepPBOTO u BTOPOTO nopsiiKa
=225 +3x +5v -7

byHKIIUN
2. Bbraucnuth YacTHBIE IIPOU3BO/IHBIE NIEPBOTO nopsiika
el cegrd .
byHKIIH Al 4XV(; S e B TOYKE My (2’1}. Halitu mpou3BoaHbIE BTOPOTO
HOpSIZIKA.

_ ysin 2y

Z = e—
if 2
3. Haiitu yacTHbIE NPOM3BOJHBIE NMEPBOrO MOPSJIKAa (YHKLIUU A Tlposeputs,
i i

gto “® ~ “* Bamucarh MONHBIL (D dEpEHIIAT IepBOro mopsiaka 22 .

4. HaiiTi uacTHBIE IIPOM3BOIHBIC IIEPBOTO TOPAAKA (GYHKIHH ©  °© e Jecito
i i

Fir =g .
[IpoBeputh, uTo ~* . 3anmcarh MOTHBIN MU EepeHIIIaT TepBOTO MOPSIKa dz
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Z=7zm %
5. HaliTu yacTHBIC TPOU3BOAHBIC TIEPBOTO MOPsAKA G YHKIIUH &

z= a:rcr.g(xwl{;) '

6. Haiitu 4yacTHble TpPOM3BOJAHBIE TMEPBOrO  TOpsAKa  (QYHKIHU

3anucarb MOMHBIN TuddepeHran dz

oY
=+ x%tgx+inl 2 +y7)

7. Haiitu yacTHBIE MPOU3BOJHBIC IEPBOTO MOPsIIKA (HYHKIIMU o

_ 22
8. Vcenenosats Ha sKeTpeMyM dymkimo 2 = 5% TR H2yT - x=4y

9. HccnenoBaTh Ha SKCTpEMyM (PYHKIHUIO ABYX MEPEMEHHBIX
z=y"+2xy—4x-2y-3

Memoouueckue pexomenoayuu no peweHuio npumepos u 3a0axu.

[lpuctymass K CcaMOCTOATEIBHOMY pEIICHHIO 3a]ad, HEeO0OXOIMMO BHHMMATEIbHO IIPOYECTb
KOHTEHT II0 COOTBETCTBYIOLIIEMY BOIPOCY TEMbl (YHKIMHM HECKOJIBKHX IepeMeHHbIX. OCHOBHas
LeJIb HAaXO’KJCHUE YAaCTHBIX IPOM3BOJIHBIX MEPBOIO M BTOPOrO TMOPSJIKA, a TaKXKe IOJIHOIr0o
muddepernrana GyHKIMU, HCCIEIOBAHNE HA SKCTPEMYM (DYHKIIMIO IBYX EPEMEHHBIX.

Tema 7. /{ughghepenyuanvusvie ypasnenus.
Haiimu o6wiue pewienus ypasnenuii u cucmem:

xy'+y=0.
(1+y2)dx:{l+x2]dy.

—

2.
3. W Hy=3.
4 Y3 -y=0, yO)=1 y(0)=2, y'(0)=I,
" ' . 4x
5 Y -2y -3y=e ;
6. Y +2y =3y=x’e",
dx
dt y'
d—y:8x+y
7 ldt

x=y+tg’t—1
8 y=—x+1gt

x=x+2y+16te
9 y=2x—-2y

Memoouueckue pekomenoayuu no peueHuIo npuUmMepos u 3a0adu.

[Ipuctynas K caMOCTOSATEIBLHOMY PELICHUIO 3ajady, HEOOXOJMMO BHUMATENIbHO MPOYECThb
KOHTEHT 110 COOTBETCTBYIOILIEMY BOIpocy TeMmbl quddepeHmanbuble ypaBHeHUs. OCHOBHas 11eb
HaXO0XJICHHUE PelIeHUH OOBIKHOBEHHBIX AU(PQPEpeHIINaNbHBIX YpPaBHEHUI MEpBOrO0 U BBICHIMX
NopsAIKOB. M3yunTh METOBI pelieHus! CUCTEM JTMHEHHBIX Tu((epeHIIaTbHBIX YPaBHEHHH .
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Tema 8. Paowi.
HccnenoBaTh Ha CXOUMOCTD PSIIbL:

i n

L H3nid,
=(2n—1Y

)
> 2

3> 213 -nn!;
=(8n+1)

o0

5. Hailtu npomMexyToK CXOJAMMOCTH CTEIIEHHOTO Psiaa Z n!x" .
n=1

Ny 2 (x+1)
6. HaiiTi IpoMexyTOK CXOAUMOCTH CTEIICHHOTrO psiia Z —.
n=1Nn- 4

7. Paznoxuts pyHKIHIO B psit ypbe HA CETMEHTE [_ﬂ-; 72-] f (X) =X
8. Paznoxute QyHKuIO B psig Oypse HA cCETMEHTE [—72' 3T ] f(x) =]1—x.

Memoouueckue pexomenoayuu no peuteHuio NPUMepos U 3a0au.

[Ipuctynas kK caMOCTOATEIbHOMY PpELIECHUIO 3a]ad, HEOOXOAMMO BHHMMATEIbHO IPOYECTb
KOHTEHT 10 COOTBETCTBYIOIIEMY BONPOCY TeMBI psiibl. OCHOBHAS LENIb IPUMEHEHHUE HA MIPAKTHKE
OCHOBHBIX IPU3HAKOB CXOAUMOCTH psAnoB. M3yuuTh MeTon pasiiokeHus B psal Pypbe YETHBIX U
HEYETHBIX (PYHKIIHIA.

Tema 9. Kpamnvie unmezpanvi. Kpueonuneiinvle u nogepxHocmuble UHmMezpaibl.

. . X
1. BeluncnuTh BOMHON HMHTErpajl B MpPSIMOYTOJbHON 00JIacTH: I —dxdy, ecimn  obnacte D :
DY

x=1, x=2, y=4, y=6.
2.  BplUMCIUTH ABOWHOW MHTETpa: H ¢*Vdxdy , ecnmn obmacte D orpannveHa JUHHSIMHU: y=¢,
D
x=0, y=2.
3. Bobruucauts miomaab GUrypsl, orpaHi4eHHON TMHUAME X+y=4, X-3y=0, x+y=8, 3x-y=0.

BbIUKCIUTh KPUBOJIMHEHHBIH HHTErPA J.()C2 +y%)dl, ecnu myts ot touku O(0;0) 10 TouKH
OA
A(L;1) - otpesox mpsmoii.

4. Beraucnuth uHTerpan [ = | (x+y)dx+ ydy mo mapabone y = x2 ot Toukn A(0;0) mo Touku
AB

B(3;9).

5. BbIuCIUTh KpUBONHMHEHHBIH nHTerpan [ = | dl no npsmoit muaun ot Touku A(0;4) 110 TOUKH
AB

B(2;2).
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6. Bbrunciuth KpUBOJIMHENHBIN HHTErpa I(x + y)dx—(x— y)dy Bnons nyru xpusoii y= %xz

AB
or toukn A(2;2) no rouxu B(4;8).

7. BBIYMCINTD KPUBOIMHEHHBIA MHTETPall I(x — y)dl, ecnu iyt ot Touku O(0,0) 10 TOUKH
OA
A(4,3) - oTpe3ok NpsaMoii.
8. BbluMcauTh KPUBOJIMHENHBIN HHTErpall I(xz —2xy)dx+ (y2 —2xy)dy Bnons nyru
AB

napa6onst y = x> ot rouxn A(—1;1) o touxu B(L;1).

Memooduueckue pexomenoayuu no pewenuio npuMepos u 3a0au.

[IpucTynas K caMOCTOSTENLHOMY PELICHHIO 3224, HEOOXOIMMO BHUMATEIHLHO MPOYECTH
KOHTEHT 10 COOTBETCTBYIOLIEMY BOMPOCY TEMbI KpPATHbIE HMHTErPAlbl, KPUBOIMHEHHBIE U
IIOBEPXHOCTHBIE MHTerpaibl. OCHOBHAs NENb yMETh BBIMUCIATH KPATHbIE U KPUBOJIMHEHHBIE
HUHTETpalibl 1-ro u 2-ro poja.

Tema 10. Inemenmot meopuu 6epoAMHOCHeEll U MAMEMAMUUECKAA CIAMUCMUKA
1. CxonbkumHu crioco6amu 7 KHUT pa3HbIX aBTOPOB MOYKHO PacCTaBUTh Ha MOJIKE B OJAUH psia?

2. CKoJIBKMMH crioco0aMu MOTYT OBbITh PACCTaBJICHBI 5 y4yacTHUI] (UHAIBHOTO 3a0era Ha 5-Tu
OEroBBIX JOPOXKKax?

3. VYyamumcs panu cnoucok u3 10 KHMUI, KOTOpble PEKOMEHIYETCs IMPOYUTaTb BO BpeMs
KaHuKyJ. CKOJIBKUMH CIIOCOOaMHU YYEHHUK MOKET BbIOpaTh U3 HUX 6 KHUT?

4. BeposSsTHOCTb HACTYIUIEHHUS COOBITHS B Ka)KAOM M3 OJAMHAKOBBIX HE3aBUCHMBIX HCIIBITAHUIN
paBHa 0,02. HaiiTu BeposiTHOCTH TOr0, 4TO B 150 MCHBITaHUSIX COOBITHE HACTYIHUT POBHO 5
pas.

5. B xopoOke 9 cuHMX, 6 3eJIeHbIX, U 3 KpacHbIX KapaHaama. Haygauy BBIHUMaOT KapaH/alia.
KaxoBa BeposSITHOCTb TOTO, UTO KapaHJaIlIN:

a) Bce 3 Kapasjaiiia OJHOTO IIBETa;
b) Bce 3 pa3HBIX IIBETOB;
C) 2 cuHUX U | KpacHBI;
d) 2 3enensix u 1cuHUIA.

6. Cnyuaiinas BeqmurHa X 3a7aHa 3aKOHOM pacrpezesneHus. Haiitu MaTeMaTH4ecKoe
OKHJIaHUE€ U JTUCTIEPCHIO.

X1 {2113 1]14]5
P|01]02]03]0,3]0,1

7. 3amaHa IIIOTHOCTh BEPOSITHOCTH CIIy4allHOM BEJIMUUHBI X

0, x<0,
flx)=42x, 0<x<l,
0, x>1.
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HaiiTi BEpPOSTHOCTH TOTO, YTO B pe3ylIbTATe WCIBITAHHE X IPUMET 3HAYCHHE,
npuHajiexamniee uatepsaty (0,5;1).

8. Haiitu nucniepcuto TUCKpETHOH Cily4ailHOM BEJIMUMHBI X-4KCIIa MOSBICHUNA COOBITHS A B
IyX HE3aBUCUMBIX HCTIBITAHUSX, €CIIA BEPOSTHOCTH MOSBICHHS COOBITUS B 3TUX
HCIIBITAaHUSX OJIMHAKOBBI, U U3BECTHO, 4YTO M(X)=0,18.

9. Jluckpernas ciayyaiiHasg BeIMYMHA X MOXKET IPUHMMATh TOJIBKO 2 3HAYCHHA: X; U X,,

npudeM X; < X,. M3BecTHa BepoATHOCTH 0.5 BO3MOYKHOIO 3HAYEHUS X;, MATEMAaTH4YECKOE

oxkunanne M(x)=3.5 m mucnepcus D(x)=0.25. Haiftm 3akoH pacnpeneneHuss >Tou

CIIy4aiiHOM BEJIUYUHBI.

10. Haiitn nucniepcHio TUCKPETHON CIy4ailHOW BEIMYUHBI X- YHCIA TOSIBICHUN COOBITHS A
B YETHIPEX HE3aBUCHUMBIX HCIBITAHUSAX, €CIU BEPOSTHOCTH MOSBJICHHS COOBITHI A B
Ka)XJIOM UCIIBITaHuH paBHa 0.25.

Memoouueckue pekomenoayuu no peueHuro npUMepos U 3a0au.

[Ipuctynas Kk caMOCTOSTETLHOMY PEIICHHUIO 337a4, HEOOXOJUMO BHUMATEIHHO MPOYECTh
KOHTEHT IO COOTBETCTBYIOIIEMY BOMNPOCY TEMbl TEOpUsS BEPOATHOCTEM M MaTeMaTHuYecKas
cTaTucTuKa. V3yduTh OCHOBHBIE MOHSATHUS: COOBITHUS, UX BHJIbI, BEPOATHOCTh. Pa3BUBaTh ymMeHUs
pelaTh 3aa4u Mo TeMe, JIOTUYECKOE MBIIIIICHHE, MAaTeMaTHUYEeCKHI Kpyro3op.

Kpumepuu ¢opmuposanus oueHok no 3a0anuam 011 CAMOCHOAMENbHOU padomul
cmyoenma (munoevle 3a0auu):

«omauunoy (4 Oamma) - oOydvarOmMiics TMOKaszaln TiyOOKWE 3HAHUS MaTepuana I10
MOCTAaBIIEHHBIM BOMNpPOCaM, TPAaMOTHO M JIOTHYHO ero wusnaraet. CBOOOJHO HCIONB3YyeT
HeoOxouMBbIe (HOPMYIIBI IPU PEIICHUH 33/1a4;

«xopoutoy (3 Ganna) - oOyJaronuiicss TBEpAO 3HAET MaTepHall, TPaMOTHO €ro u3Jiaraer, HO
JIOTYCKaeT HETOYHOCTH B MPOIIecce PELISHUs 3a1a4;

«yoosnemseopumenvroy (1-2 6anna) - oOyJaronuiicss UMEeT 3HaHUSI OCHOBHOTO Marepuaia
10 TTOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWII €ro JIeTajel, JOMyCKaeT OTACIbHbIC HETOYHOCTH TIPH
pEIICHNH 3a]1aY,

«Hneyooenemeopumenvno» (0 0amioB) — oOyd4arolmUiCS JOMYyCKaeT TIpyOble OIMMOKU B
OTBETE Ha MOCTaBJICHHBIE BOMPOCHI U MPH PEIICHUN 3a]1a4.

5.2. Ouenounvie mamepuanst 014 pyoexicH020 KOHMPOA

PyOexxHbI KOHTPOJIb OCYILECTBIISETCS MO O0Jiee WM MEHEe CaMOCTOSITEIbHBIM pa3jesiaM —
y4eOHBIM MOYIISIM Kypca M TMPOBOAMTCS MO OKOHYAHWH HM3YYCHHUS MaTepualia MOIYJsl B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeXHbBII KOHTpPOJb MHPOBOAMTCS C ILENbIO OIpENIeleHHs] KadyecTBa
YCBOEHHS Marepuana y4eOHOro Moyl B LieJoM. B TedueHue cemecTpa MPOBOAUTCS mMpPuU maxKux
KOHMPOJIbHBIX MEPONPUAMUA NO ZPAPUKY.

B xauectBe GopMm pyOEKHOr0O KOHTPOJS MOKHO HCIOJIB30BaTh TECTHPOBAaHUE (IMHCbMEHHOE
WIA KOMIIBIOTEPHOE), TpOBEJeHHE KOJUIOKBUYMa WJIM KOHTPOJBHBIX pabor. Ha pyOexHble
KOHTPOJIbHBIE MEPONPHUATHS PEKOMEHIYeTCsl BBIHOCHTH BECh IPOrpaMMHBIH MaTepuan (Bce
paszensl) Mo JUCIUILIHHE.

5.2.1. Ouenounvie mamepuaivl 011 KOHMPOIbHOU DAOOMbI
(konmponupyemvie komnemenyuu OI1K-3)
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Tunoevie sapuanmuvt KOHMPOALHBIX PAOOM:

Bapuanm Nel
1) Pemuts cucremy ypaBHeHuil MetosioM Kpamepa; cpeacrBamMu MaTpU4HOIO MCUHCIIEHMUS.
x+y+z=3
xX—y+z=95.
x+y—z=7
I 2
2) Haiitu mpousBenenne matpuil A-B, u B-A,ecim A= | -1 4 |, BZ(E fj
0 2

~N W
Il
N

3) Pemutsb ypaBHeHue:

AN DN =
N O =%

Bapuanm Ne?2

1) Hansi Bepmunbl TeTpadapa A(-1, 0,2), B(1, 3, -6), C(-6, -1, 0), A(3, 1, 2). Haittu nnuny

BBICOTBI, OIYIIEHHON 13 BepiinHbl C.

2) CocraBuTh ypaBHEHHE MIPSMON MPOXOIALIEH yepe3 Hayano KOopAUHAT U ToUKy A(1,-5).

3) ausl Bepmmnbl TpeyronbHuka A(-1,4), B(3,7), C (-2, 5). Haiitu: ypaBHeHUsI CTOPOH
TPEYToJIbHUKA; JAJIUHY BBICOTBI, OMYILIECHHON U3 BEpPIIUHBI A.
Bapuanm Ne3

1. BsruucauTs npenemnsi:

1)

i BX=2)(4x+4)

xow 2

x“—4x+3

2) lim———
) 0\ x+4-2
1

3) lim(1+21) )

x—0

2. 3anana ¢ynkuusa y=f(x). Haiitu Touku pa3pbiBa (GyHKIMH, €CIIM OHU CYLIECTBYIOT, IIOCTPOUTH

rpadux.
—-x-3, x<-2;

J= {xz -4, x>-2

1
3. Haiitu mpousBoiHyt0 y = X° sin
3x=5

Bapuanm Ne4
1) BeraucnuTh HeompeneneHHbII HHTerpa f cos 6xdx .

4

. dx

2) HaiiTu 3HaueHHe oIpeaeeHHOro HHTerpana J.l A
+4x

0
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3) HaiiTu niomans (pUrypsl, OrpaHUYeHHOM TMHUAMU y = X, y=2—X".

Bapuanum Ne5
1) Haiitu obuiee pereHue ypaBHEHHs (x—xy2 )dx+( y— yx? )dy =0.
y_y
2) Haiitu ob1iee pereHue ypaBHEHHS y' + == -
X X

3) Haiitu obiee perieHus TMHEHHOTO HEOTHOPOAHOTO AU PEPEeHINATBHOTO YPaBHEHUS C

MOCTOSIHHBIMU KO3 hULIMEeHTaMU y" +9y = 6e3x.

Bapuanm No6

0 5
n

1) UccnenoBaTh psa Ha CXOOUMOCTb. YKa3aTh MPU3HAK. Z

n=1

n+l °

2) UccnenoBaTh Ha CXOJIMMOCTD CIEAYIOIINE PSAbL:

a)in

=3n+4°

6 i(%_ljn-

n=1 7” + ]

Bapuanm Ne7

o . X
1) BoluncnauTh IBOWHON MHTErpayl B MPSIMOYTOJBHON 00NacTH: J.J.—zdxdy, ecnmu  obmacte D :
DY

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

2)  BbluMcOUTh IBOMHON MHTErpa: H e*Ydxdy, ecnmu obnacte D orpanuyeHa nuHHAMU: y=€*,
D
x=0, y=2.
3) Haiitu 006beM Tena, orpaHUYeHHOro NoBepxHocTAMU 2x+3y+z=1, x=0, y=0, z=0.

Bapuanm Ne§

1)  BplUMCIUTH KPUBOJIMHEHHBIA HHTErpa: '[ yds, eciu K- oTpezok mpsaMoil y=x Mexmy
K

toukamu A(0,0) u B(1,1).
2) Ilpumensis ¢opmyny I'puna, BbruMcauTh [= § 3(x* +y?)dx +(x—y)’dy, ecmm C -
C

OKPYXKHOCTb X°+y*=4.
3) Bbruaucauts: J7Xdy —4ydx , ecmu K- kontyp tpeyronpanka ABC, A(0,0), B(0,2), C(2,0)
K

Bapuanm Ne9
1) B nmaprtum u3 20 neraneit mmeercss 3 OpakoBaHHBIX. KakoBa BEpOSITHOCTH TOrO, 4YTO Cpeau
OTOOpaHHBIX Hay/mauyy S5 AeTaneil okaxkercs 1 OpakoBaHHasI.
2) B nepBom simuke 4 OenbIX U 3 4YepHBIX IIapa, BO BTOPOM 2 OenbIX M 5 KpacHbIX mmapos. U3
Ka)KJI0T0 AIMKa BBIHYIH 110 1apy. KakoBa BepoSATHOCTB TOTO, UTO 00a 11apa KpacHbIE.
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3) Haiitu wMaremaTH4ecKOoe OXXHIAaHHWE CIIydYaWHOW BEJIMYMHBI 7, €CIM W3BECTHBI, 4YTO
M(X)=5 MX)=3, z=X+Y.

Konmponsnaa paboma. KontponbHas paboTa — mUCbMeHHasi paboTa HeOOIbIIOro 00bema,
[IpEAIoaraoIias IMpPOBEPKY 3HAHMU 3aJaHHOIO K M3YyYCHMIO MaTepuaga M HaBBIKOB €ro
IIPaKTUYECKOro npuMeHeHus. [IpoBoaurcs Tpu pasza B Te4eHUE U3y4EeHUs AUCLHUILUINHBI (CEMECTp) B
qachkl ayIUTOpHOI pa®oThl. He MeHee yem 3a 1 Hepemnto 10 KOHTPOJIBHON paboThl, IPENOAaBaTENb
JIOJKEH OINpPENENUTh CTYJCHTaM HCXOHbIE JaHHbIE JUIsl MOATOTOBKU: Ha3BaTh pa3fieiibl (TEMBI,
BOMPOCHI), IO KOTOPBIM OyIyT KOHTPOJBHBIC 33JaHUs, TEOPETHUYECKUE HCTOYHUKHU (C TOYHBIM
YKa3aHHUEM pa3zesioB, TEM, CTaTe!) AJIs OJATOTOBKH.

KonTtpomnbHbIe paboThl MOTYT COCTOSITh U3 OJIHOTO MJIM HECKOJIBKUX 33JJaHUN MPAKTUIECKOTO
cogepkanusi. [Ipy BBIMOJIHEHUH KOHTPOJBHOW pPabOTHl TMOJIH30BATHCS KOHCHEKTAMM JIEKIIWH,
y4yeOHUKaMH, 3aJladyHUKaMU HE pa3pelieHo. J[IMTenbHOCTh pelleHHs KOHTPOJBbHBIX 3aaHUi
cocraBisieT He 6onee 90 MUHYT.

Kpurtepuu oneHku. YpoBeHb 3HaHUH onpenensercs Oamiamu:

6 6annoe - NMPaBWIBHO BBINOJHEHBI BCE 3aJaHUs, IPOJEMOHCTPUPOBAH BBICOKMH YPOBEHb
BJIQ/ICHUS MaTE€pHaJIOM, MPOSIBICHBI IPEBOCXOIHBIE CIIOCOOHOCTU MPUMEHSTh 3HAHUS U YMEHHUS K
BBINIOJTHEHUIO KOHKPETHBIX 3aJJaHUM.

5-4 o6anna - TpaBUIBHO BbHIIOJHEHA OoJbliasi 4YacTb 3aJaHUM, MPUCYTCTBYIOT
HE3HAYUTENIbHBIE OMIMOKH, MPOJAEMOHCTPHPOBAH XOPOIIUH YpPOBEHb BIAJCHHUS MAaTepHajIoM,
IPOSIBJICHBI CPEIHME CIIOCOOHOCTH HMPHUMEHSATh 3HAHUS U YMEHMsI K BBINOJIHEHHIO KOHKPETHBIX
3aJaHUH.

3-2 6anna - 3ajaHMs BBIOJHEHbI OOJee 4YeM HANOJIOBUHY, HMPUCYTCTBYIOT CEpbE3HbIE
OLIMOKH, MPOJIEMOHCTPUPOBAH YAOBIETBOPUTENIbHBIM YPOBEHb BIaJIEHUsI MaTepHaiOM, MTPOSIBICHbI
HU3KHE CIOCOOHOCTH MPUMEHATh 3HAHUS U YMEHUS K BBIIIOJHEHUIO KOHKPETHBIX 3aJaHUM.

1 6ann - naH HETMOJHBIN OTBET, MPEJCTABISIONINN CO00M pa3po3HEHHBIE 3HAHUS IO TEME
BOIIPOCA CYIIECTBEHHBIMHU OLINOKaMH B OIIPEIEICHUSX.

0 6ann06 - Ipy TOJTHOM HECOOTBETCTBUH BCEM KPUTEPHSIM U OTCYTCTBUU OTBETA.

5.2.2. Quenounvie mamepuansvi: Tunogvle mecmogvle 3a0aHUsA 1O OUCUUNTIUHE
«Mamemamuxay (konmponupyemole komnemenyuu OIIK-3)

ITosHBI IepedeHb TECTOBBIX 3afaHuil npenacrasieH B JOUC —

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

3 -2 1

S: Onpenenurens |— 2 1 3| paseH ...
2 0 -2

+:-12

- -10

- 15

- 17

26


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

3 2 4
[TpousBeneHreM MaTpuisl A = ( 5} U BEKTOpa X = [ 3} SIBIISIETCS

" (—?9J

9}

-1

9 10 11

:Eeu f(x)=2x+6,A=[1 1 1 |ro f(A) paso...

2 3 4

24 20 22

hy

2 8
4 6

9 10
=1 1
2 3

20 22

8 10

20 22
8 8
8 10

w2

J’_

{33

11
1
4

2
14

24

6

12

24

8

12

11 8
: OOpaTHOM TSI MATPHUIIBI ( 4 3 SIBJISIETCSI MATPUIA ...

(N
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. 8 -27) (-5
. FemeHnue MaTpu4HOIo YypaBHCHHUA 17 _ 19 — _ 23 , HIMECT BU] ...

2
_:X:

4

4
- X =

2
I:

S: Ecm Bexropa a( 4;2k;—1) u b =(-1;1;4) neprenaukymnspsi, To  k  pasHO...
+: 4
-4
-2

-2
I:

S: Ecnu naHbl BeKTopaC_i (6,0,1 2) ub (— 8,1 3,' < ), TO 3TH BEKTOPBI NEPIIEHIUKYIISPHBI [IPU T

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

-; arcsin —
9

4
=+ arccos —
9

> arct i

T arcctg ﬂ
' 9

S: CkaJspHOE POU3BEICHNE BEKTOPOB (I = (— 5;—2; 3) ub = (1; - 3; 1) PaBHO ...

+: 4
-5
-6
-3

I:
S: JlaHbl BeKTOpEl d = (1, 3, 6) ub = (— 2, 3, 0) KOOPIMHATOPAMH BEKTOPHOTO HPOH3BEICHHUS

SBJISIIOTCS. . .
- (3;14;0)

- (-2;19;0)

+: (-3; 0; -6);

- (-18; -12; 9)

I:

S: CMenIaHHOe TPOM3BEIEHNE BEKTOPOB (. = (6, 8, — 5) ub = (3, —1, 1), c (2,‘ I, - 2) PAaBHO...

-1 14;
+: 45;
-: 36;
-0

I:

S: Paccrosine d MexIy TOYKaMu A(xl) u B (xz) Ha OCH ompejiensercs mo Gpopmye ...
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d = x%—xlz
d-x%—xlz
d =(x, - x)

S: Paccrosane d MesKIy TOUKaMH A(xl , yl) u B(xz, yz) Ha IJIOCKOCTH ompenensercs mno Gopmye ...

+d = \/(x2 — x1)2 + (y2 - y1)2
~d = \/(Xz - xl)z - (y2 - )’1)2
-d = (X2 - x1)2 + ()72 - yl)2

-d = (x2 — X1)2 - ()’2 - )’1)2

I:
S: Koopaunatsl cepemunsl M (x, y) OTpe3Ka AB, rne A(xl, V1 ), B (xz, yz), OMpeeNseTCs 1o

dbopMmyam ...
+ +
=M xz’y:)’I Y2
2 2
_:x:xl_xz,y:yl_)@
2 2
o Mt2n o i+ 2y;
' 2 2
-2 -2
L= xzjy:h Y2
2 2
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S: Koopaunarsl Touku M (x, y), nensmeii otpesoxk AB, tie A(xl, Vi ), B(xz, A2 ), B

ornomennn AM : MB = A, onpenensorcs no gopmymnam ...

N e NN o}

' 1+ 1+ 2

_:x:xz_ixljy:)b_@’l
A A

] x:x1+/1x2,y:h+@2
A A

_:x:xl_ﬂx2,y:yl_ﬂ')’2
1-4 1-A

I:

S:  Ilox cucremoii ### Ha IIIOCKOCTH ITIOHUMAIOT CIIOCO0, ITO3BOJISIOIINHN YMCIEHHO OMMKMCATh MOJIOKEHUE
TOYKH Ha IIJIOCKOCTH.

+: KOOpIUHAT

-: ypaBHEHUMU

: HEpaBEeHCTB

: BEKTOPOB
: pyHKUMH

I:
S: 3a ### B 1eKapTOBOM CHCTEME IPUHUMAIOT TOUKY IIEPECEUEHUS KOOPANHATHBIX OCEH.
+: HayaJI0 KOOpAMHAT

: CTAI[MOHAPHYIO TOUYKY

: 0COOYI0 TOUKY

: aduxc

: TOUKY pa3pbiBa

I:

S: [MonspHas cucteMa KOopAUHAT 3afaeTcs Toukoi O, Ha3pIBaeMOU MOMIOCOM U JIydoM Op, Ha3bIBAEMbIM
###, c eMMHUYHBIM OTPE3KOM Ha HEM.

+: moJISIpHOM OCHIO

: MHUMOH OCBIO

: OCBIO OpJMHAT

: OCBIO abciuce

. OCBIO aIlIlJIMKaT

I:

. . 1 1
S: YpaBHeHHe NpsiIMOH, Tpoxo siieii uepe3 Toukn Al 2; — 5 u B| - l;z ABIAETCAL. ..
+:x+4y=0

= 2x+3y=0
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= x+3y—11=0

= x+3y=0
I:
S: s npsimbix @, X+ 8,y +C, = Oun ax+ey+c, = O ycnoBueM mepreH MKy ISPHOCTH
SIBJISIETCAL. ..
L4 8 _ 4
a2 62 c2
L4 8
a 6

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

I:
S: Toukoit nepeceuenust npsimbix X — y — 7 = 0 u 3x +2y —12 =0 ssnsercs...

- (-3;2);
- (4 )
+:(2; 3);
-2(0; 0);

I:
S: Vriosoit koaddumment npsmoit 6X — 3y + 7 =0 pasen ...

+:2

1
2

<

I:

S: Ecinu u3BECTHO, 4TO y 11apabosibl BEPIIMHA HAXOJUTCS B Hayajle KOOpIUHAT, Napadosia pacloloKeHa B

1

BerHeﬁ MOJYIUNIOCKOCTHU CUMMETPHUYIHO OTHOCHUTCIILHO OCHU OY, napamMeTp p =—, TO €€ YpaBHCHUC UMCCT

BHU]L...
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X ==
2)’
- yzzlx
2
Lol
4
1
2
- =—X
Y7y
I:

S: Ecnu u3BecTHO, 4TO y 1apadosibl BEPIIMHA HAXOJUTCS B Ha4ajle KOOPIUHAT, napabosia pacriookeHa B
HIKHEH MOTYTIIIOCKOCTH CUMMETPUYHO OTHOCHUTENbHO ocu OV, mapameTp p =3, To ee ypaBHEHHE UMEET

BHL...
= x? =3y

= y?=3x
=x’ =6y

+ x> =—6y
I

S: Ecnu u3BecTHO, 4TO y mapabonbl BEpLIMHA HAXOAMTCS B Hadasie KOOPAUHAT, Mapaboyia pacroioxKeHa
CUMMETPUYHO OTHOCUTENBHO ock OX u mpoxoauT yepe3 Touky A(9,6), To ee ypaBHEHUE UMEET BUA...

=y =6x
=y’ =9x
+ y’ =4x
= x* =4y

S: ,ZIBa KOMILJICKCHBIX YMUCJIa HAa3bIBAOTCA PpaBHbBIMU TOrJa M TOJIBKO TOT A4, KOTraa
-: PaBHBI X HeﬁCTBHTeHBHBIe qacTu

+: PaBHBI MX MHHUMBIC U HeﬁCTBHTeHBHLIC qacTu

-: PaBHBI 1X MHUMBIC YacTH

-: PaBHBI X MOynu
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I:
S: JIBa KOMITIEKCHBIX YHCJA, OTINYAIOIIMECS TOJIBKO 3HAKOM MHHMMOM YaCTH HA3LIBAIOTCS

-: paBHBIMU

+: COIPSKEHHBIMU

: IPOCTHIMH

. IPOTUBOIIOJIOXXKHBIMHU

I:
S: Beipaxkenne y = Im z Ha3biBaeTcs

-: MHUMBIM YHCIIOM Z

: KoMIiekcHBIM YnciioM

: IeiCTBUTENBHOM YacThIO UkcHa Z = X + [y

+: MHHMOIi 4aCThI0 KOMIUIEKCHOTO Yicha Z = X + Iy

IS:: Mozynb KOMITIEKCHOTO YHCa Z = X + [y onpeensiercs no gopMye
cr=x"+y’

gy yz

+r=qx"+ Y

cr=x—y’

I

2

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

-1

2
- e



S: Ipoussoanas Gyskmmn Y = In(2x 2 4 3) umeer Buz. ..
L 4x
2x° +3

X

2743

' 4x
T 2843

4
T 2x* 43

I:

S: Metoa UHTErpHUpPOBaHUS, IPYU KOTOPOM JaHHBIN HHTETPa MyTEM TOXKACSCTBECHHBIX MTPeoOpa3oBaHmii
MOJBIHTETPATBHON (DYHKLNH (BBIPAYKCHHS) U IPUMEHEHHSI CBOWCTB HEOIPEIEIEHHOTO HHTETpaia
MPUBOIUTCS K OTHOMY MJIM HECKOJIbKUM TaOJIMUHBIM HHTETPajiaM, Ha3bIBACTCSI METOJIOM #HH#H
WHTETPUPOBAHUS.
+: HETIOCPEICTBEHHOTO

I:
S: MeTo/l HHTErPUPOBAHHS, CyTh KOTOPOTO ONpeenseTcs: popMyIon J- Udv =UV - j V dU,

Ha3bIBAETCSI METOAOM UHTEIPUPOBAHUS #H#
+: 110 YacTsaM

I:

S: Meron UHTErpUPOBAHKS, 3aKIIOYAIONINICS BO BBEJCHUH HOBOM TIEpeMEHHON HHTErPUPOBaHUS,
Ha3bIBAETCSI METOJAOM UHTEIPUPOBAHUS HH#

+: MMOJICTAHOBKOM

I:

S: OnpezeneHHBIN HHTETPAJ OT HEOTPUIATEIBHON (DYHKIIMU YUCICHHO PaBeH IUIONIa i KPUBOJIMHEHHON
HHHE .

+: Tpaneunu

L:
S: ®opmyna Herorona-JIeiibaniia UMeeT BHLIL. ..

o ] f(x)dx = F(b) - Fla)

- ? f(x)dx = F(a) - F(b)
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-:j‘f(x)d% = F(a)+ F(b)
-:f.f(x)dhrz F(x)+c

, 10 BTouke (0,1) u  pasHa...

d

S: O6mwuit unTerpan auddepeHanTbLHOro ypaBHeHUS d_y = Xy’ IMeeT BHL. ..
X

1 X
- —="—+c
2

~<
p—

S:Ecmu  y'+2y=e", T0 pemenueM sBnserca (QyHKIMS. ..
c-y=e+ce”
+i-y=ce ™ +le"
3
-y=cx+e’
-y=ce™ +x

I:
1 1 1 1 1

S: ®opmymna obmmiero wieHa psga —+ — + —+ —+ —+... uMeer BUJ ...

3 6 11 20 37

{3n+1
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I:

]
S: Pan z—n SIBIISAETCA ...
n=1 5
- PacXOISIUMCS
+: CXOIAIIUMCSA
- a0COJIFOTHO CXOIAILMMCS
- YCIIOBHO CXOASIIMMCS

1 1
S: TToBTOPHBIN HHTErpa jydyjdx paBeH. ..
0 y

(9]

Pewenue 3a0anuii ¢ mecmoeoit ¢popme. IlpoBoauTcs Tpu pa3a B TEUEHHUE H3YUCHMUS
JTUCIUIUTAHEI (cemecTp) Ha tuiatdopme http://open.kbsu.ru/moodle/. He menee yem 3a 1 Hemento 10
TECTUPOBAHUS, TPENoJaBaTeilb JOJDKEH OMNPENeInTh CTYJEHTaM WCXOJHbIE JaHHBIC JUIf
MOATOTOBKH K TECTUPOBAHHUIO: HAa3BaTh pa3/ieiibl (TEMbI, BOMPOCHI), 10 KOTOPHIM OyIyT 3a/aHUs B
TECTOBOU (opMe, TEOPETHUECKHE MCTOYHHUKHU (C TOUYHBIM yKa3aHWEM pa3JesioB, TeM, cTaTeil) Aus
MOJITOTOBKH.

Kpumepuu ghopmupoeanun oyenok no mecmogvim 3a0anuam:

5 0awioB — MONYYalOT OOydYarolIfecs C MPAaBMIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl. Bemonneno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

4 Ganma — MOJNy4arOT 00ydYaroluecs C MPaBHJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIE
Bonpockl — 80 —99 % ot obmiero odbeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

2-3 baiia — Moay4yaroT 00yJaroIuecs ¢ MPaBUIbHBIM KOJUYECTBOM OTBETOB HAa TECTOBBIE
Bonpockl — 60 —79% ot o01iero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

1 OGannm — momy4aroT OOydYaromyecs NPABWIBHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC

Bonpockl — MeHee 40-59 % ot ob1iero oobemMa 3alaHHbIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvie mamepuansl 0151 NPOMENHCYMOUHOU AMMmMecCmayuu

Llenvio npomedxxcymounvix ammecmayuti TO AUCHMIUIMHE SBJSETCS OLIEHKa KadecTBa
OCBOEGHUS JTUCIUILITUHBI 00yUaIOIUMUCS.

HpOMe)KyTOqHaSI arrectanusd Mnpe€aHasHadceHa JJid 00BEKTUBHOTO MOATBCPKACHUA U
OLICHUBAHUA OJOCTUTHYTBIX PE3YJIbTAaTOB O6yquH${ IMOCJIC 3aBCPHICHUSA HU3YUYCHHA AUCHUIIIINHBI.
OcymectBisercs B koHue 1,2,3,4 ceMecTpoB U MpeACTaBIsieT coO00i UTOTOBYIO OIIEHKY 3HAHUU IO
mucrurinHe «Marematrkay B BUJe TpoBeneHus dx3amena (1, 3 cemectp) u 3adeta (2,4 cemectp).

IIEPEYEHH BOIIPOCOB, BRBIHOCUMDbBIX HA OK3AMEH | CEMECTP
(xonmponupyemas komnemenyusi OIIK-3)

1. ManI/II_IBI. Onepauml Haa MaTpulaMu: CJIIOKCHUC, BBIYUTAHUC, YMHOXKCHHUEC, HA YHUCJIO.

2. IIpou3BeneHue MaTpHIl.
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Onpenenurenu 2-ro U 3-ro MopsiKa, UX CBOMCTBA.

Anrebpanyeckue 10N0JHEHHUS, MUHOPBI.

HccnenoBanue cucrem JTMHEWHBIX ypaBHeHU. Mertog ["aycca.

Pemienue cuctem JTMHEHHBIX YpaBHEHHH € TIOMOIIBIO OOpaTHON MaTPHIIBL.
Uccnenosanue cucrem nuHerHbIX ypaBHeHuil. ®opmyiel Kpamepa.

X NN kW

Bexkropsl. JInnelinbie onepanuu Hag HUIMU. Pa3znoskeHue BEKTOPOB.

9. CkanspHoe NpoHU3BEICHUE BEKTOPOB.

10. BekTopHOe nmpou3BeIeHUE BEKTOPOB.

11. CmemanHoe Npou3BeAECHNUE BEKTOPOB.

12. Mertoxa KoOpAMHAT Ha MJIOCKOCTH. JIMHUYM Ha MJIOCKOCTH.

13. Ilpsimas Ha IUIOCKOCTH. YTOJI MEXKIY ABYMsI IPSMBIMH.

14. VYcnoBus napamieabHOCTH U EPIEHAUKYISIPHOCTH JIBYX IPSIMBIX, IEPECEUEHUE MPSAMBIX,
paccTostHue OT TOYKHU JO JAHHOH IPSIMOM.

15. KpuBblie BToporo nopsijika: OKpy>KHOCTb, 3JUIMIIC, FUnepOoia, napaboa.

16. Meton koopauHat B npoctpancTse. IlnockocTs B mpocTpancTBe. Paznuunble ypaBHEHUs
IUIOCKOCTH.

17. Yron Mexzy AByMs IUIOCKOCTSIMH, YCIOBUS NApajIeIbHOCTU U NMEPIEHAUKYISPHOCTH IBYX
IIJIOCKOCTEM.

18. PaznuuHble ypaBHEHMsI IJIOCKOCTU. PaccTosiHue OT JaHHOM TOYKY /10 IaHHOM MJIOCKOCTH.
19. Ilpsimas B mpocTpaHcTBe. PasnnuHble BUAbl ypaBHEHUS IPSIMOM B IPOCTPAHCTBE.

20. VYrom Mexay AByMs NPsIMBIMU. Y CJIOBUS NapajlIeIbHOCTU U MEPHEHAUKYISIPHOCTH MPSMBIX.
VYcioBre KOMIUIAHAPHOCTH JIBYX IPSMBIX.

21. Ilpsimast ¥ TUIOCKOCTh B IPOCTPAHCTBE.

22. IloBepXHOCTH BTOPOIO MOPSIKA.

23. KoMIulieKkcHbIe yHcia, OCHOBHBIE MOHATHA. | eoMeTprudeckoe H300pakeHne KOMIUIEKCHBIX
qucell.

24. ®opMmbl 3aMUcH KOMIUIEKCHBIX uncel. JleficTBUS HaJl KOMIJIEKCHBIMU YUCIIaMU.

25. @yHkuwms, cnocoOs! 3agaHus GyHKIHN. OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

26. OOpatHas u cinoxkHas GyHKIMU. OCHOBHBIE 3JI€MEHTapHbIe (QYHKIUH.

27. Yucnosble MOCIEI0BATENIbHOCTH U UX CBOMCTBA.

28. Ilpenen pyHKIMM B TOUKE U MIPEEI YUCIOBOM MOCIEI0BATEIBHOCTH.

29. OcHOBHBIE TEOpPEMBI O Tpezeaax. beckoHeuHo Masble U OeCKOHEUHO 0oJbIIne (PYHKIUN U UX
cBoiicTBa. CpaBHeHHE 0€CKOHEYHO MaIIbIX (OECKOHEYHO OOIBIINX) (PYHKIUH.

30. HenpepbIBHOCTh (QYHKIIMI B TOUKE U HAa OTpE3Ke, TOUKU pa3peiBa ¢pyHKuuu. CBoiicTBa
(GyHKIMH, HENIPEPhIBHBIX HA OTPE3KE.

31. Omnpenenenne NponU3BOIHOM, €€ MEXaHUYECKUI U T€OMETPUYECKHUI CMBICIL.

32. IlpaBuna muddepeHnmpoBanus, TabIMIIA TPOU3BOIHBIX.

33. IlpousBoaHast cI0KHOU U 0OpaTHON (YHKITHH.

34. Tuddepenuman GyHKIUHN U €ro MIPUMEHEHHE B MPUOIMKEHHBIX BhIYMCICHUAX CBONCTBA
muddepeHIranbHbIX GYHKINHT.

35. IpousBoansie u auddepeHnanbl BHICIIUX TOPSAKOB.

36. UccnenoBanue GyHKIUH C TOMOIIBIO TPOU3BOTHBIX.

37. MonotoHHOCTh (pyHKIIMU. Hanbomnbiee 1 HauMeHblIee 3HaYeHUST PYHKIIMU. DKCTPEMYM
GbyHKIUH.

IIEPEYEHB BOIIPOCOB, BBIHOCHUMBIX HA 3AYET 2 CEMECTP
(xoumponupyemas komnemenyusi OIIK-3)
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10.
11.
12.
13.
14.
15.
16.
17.

[TepBooOpasnas ¢pynkuuu. HeonpeneneHHbIit MHTETpal.

OcHOBHBbIE CBOWCTBA ONPEEIEHHOr0 UHTErpasa.

Tabnuia npocTelINX UHTETPAJIOB.

OCHOBHBIE METO/IBI UHTETPUPOBAHUSI.

WuTerpupoBanue paioHaIbHBIX IpOOeH.

WuTerpupoBanre uppaoHaIbHbIX (QYHKIIHMA.

WuTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUM.

Onpenenenublii uHTErpaj. OCHOBHBIE OHSATHS U CBOMCTBA.
I'eomeTpryeckuii 1 MEXaHUYECKHI CMBICIT OTIPEeIEHHOT0 UHTEerpaa.
Nurerpanel ¢ 6eckoHeunbiMu npeaenamu (I poxa).

WuTterpansl ot HeorpanndeHHbIX ¢ynkuuit (1 poxa).

Brruncnenue miomaaei miockux Guryp.

Beluncnenue 1uHbBI 1yrd KpUBOM.

Brruncnenme 06beMOB Tell.

Brruncnenue miuomaan moBepXHOCTH BPAIICHHUS.

Ouznyeckue (MEXaHHUECKUE) MPUIIOKEHHS OMPEIeTICHHOTO HHTerpasa
[TonsTre QyHKINN HECKOIBKUX NEpeMeHHBIX. [ paduk GyHKIUU ABYX epeMeHHbIX. JInHIM

YPOBHSL.

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

[Ipenen ¢pyHKINHU B TOUKE.

HenpepwsiBHOCTS (DYHKITUU B TOUKE.

OyHKIMH HEMTPEPHIBHBIC HA MHOXKECTBE.

YacTtHble npou3BoaHbIe. ['€OMETpUYECKUI CMBICT YaCTHON MPOU3BOJHOM.

Huddepenunan pynkuuu. Jlnneapuzanus ¢GyHKIHI.

JuddepenunpoBanue CIOXHBIX U HeABHBIX (GyHKIMH. Ciiydail 0IHOI mepeMeHHOM.
JuddepeHnnpoBanue CIOXHBIX U HeIBHBIX (QyHKIMN. CiTydail HECKOIBKUX HE3aBHUCHUMBIX

MEPpCMCHHBIX.

25

26.
27.
28.
29.

el A U o e

—_ O

HesiBHas ¢yHKIMSA 01HOM TEpeMEHHOM.

HesiBHas QyHKIMS HECKONBKUX TEPEMEHHBIX.

KacarenbHast minockocTh 1 HOpMalb K IOBEPXHOCTH.

YactHble pou3BOIHbIE BTOpOro nopsaka. Juddepenuan BToporo nopsaxa.
ITpouzBosHble U MU PepeHIanbl BEICIINX MOPSIKOB.

IIEPEYEHH BOIIPOCOB, BBIHOCHUMABIX HA DK3AMEH 3 CEMECTP
(xoumponupyemas komnemenyus OIIK-3)

JuddepennunanbHble ypaBHEHHS IEPBOTO MOPSIKA.

OcHOBHbBIE MOHATHS, 334U, IPUBOISAIINE K TU(DPEpEeHIINATBHBIM YPaBHEHUSIM.
YpaBHEHHUs € pa3IeIAOMUMUCS IIEPEMEHHBIMH.

JIuneliHbpIe ypaBHEHHUs IIEPBOTO MOPSAKA.

VYpaBHeHus beprysmm.

VYpaBHeHus B MONHBIX TuddepeHnmanax.

WNHTerpupyrommii MHOXHUTENb.

VYpasuenus Jlarpanxa u Knepo.

JuddepennnanbHble ypaBHEHHUS BBICIINX TOPsAKOB. OCHOBHBIE MOHSTHS.
VYpaBHEHHUs TOIyCKAIOLKE TIOHUKEHUE TIOPsIIKa.

JIuneitnsle nu¢depeHaabHble YpaBHEHUS BBICIINX MTOPSIKOB.
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. Jluneiinble ogHOpOIHBIE AU depeHIInaIbHble ypaBHEHUS BBICIIUX MOPSIKOB.

13. Jluneiinsie oqHOpOAHBIE MU PEepeHIaTbHbIC YPAaBHEHUS C TOCTOSIHHBIMU K03 puiineHTamu.

14

. JluHeiHbIe HEOTHOPOIHBIC (P PEepPEHIINATHLHBIC YPABHEHUS C TTOCTOSHHBIMU

KO3 PHUIHEHTaAMH.

15.
16.
17.
18.
19.
20.

1Ip

Cuctemsl tudpepeHIaTbHbIX YPaBHECHHN.
WHTerpupoBaHie HOPMaIbHBIX CUCTEM.

Heo0OxoaumMoe yciioBre CXOIMMOCTH psijia.
I[OCTaTO‘IHBIe MMPHU3HAKHU CXOOANMOCTU 3HAKOIIOCTOSAHHBIX PAO0B (HpI/I3HaKI/I CpaBHCHHA,
n3Hak Jlamambepa).

Cucrembl TUHEHHBIX UG (epeHIIMATBHBIX YPaBHEHHUH ¢ MOCTOSHHBIMU KO3 QULIMEeHTaMU.

Yucnosslie psiibl. OCHOBHBIEC MOHATHS, Psii FTEOMETPUUECKOMN MPOTrpeccuu, TApMOHUYECKUN PSII.

21. JlocTaTo4Hbl€ IPU3HAKU CXOAUMOCTH 3HAKOINOCTOSIHHBIX PSAAOB (paauKaabHbli npusHak Komu,

MHTErpaibHbli npu3Hak Komm).

22

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

e~ AN i e
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. O00O01IIeHHBIN TAPMOHUYECKHH PSII.

3Hakouepenyroumecs psapl. [Tpusnak JleiiGnuna.

AGCoII0THAs U YCIIOBHAs CXOMMOCTH YHCIIOBBIX PSIJIOB.
@OyHKIMOHANBHBIE psibl. OCHOBHBIE MOHATHUS.

CreneHHBbIE PsIIbl U UX CXOJAUMOCTb.

Paznoxenne GyHKIMN B CTENICHHBIE PSIbL.

Psner @ypee. [lepuognueckue pynxnun. [lepnonnveckne mpomeccsl.
Tpuronomerpuueckuii psig Oyprue.

Paznoxenue B psag @ypbe YeTHBIX QYHKLUH.

Paznoxenue B psag @ypbe HEUETHBIX QYHKIUI.

JIBoiiHOM uHTerpan. OCHOBHBIE IOHATHUS U ONIPEICIICHNUS.
I'eomerpuueckuil U puU3NYECKUN CMBICI ABOMHOI'O HUHTErpaa.
CaolicTBa IBOWHOTO UHTErpaa.

Beruncnenue 1BOMHOr0 HHTETpasa B IEKapTOBBIX KOOpAMHATAX.
Beruncnenue 1BOMHOro HHTErpaia B MOJIAPHBIX KOOPANHATAX.
[IpunoskeHne NBOMHOTO UHTETpaa.

TpoliHOM UHTErpa U €ro BEIYUCIICHNUE.

[IpunosxeHus TpPOMHOrO UHTETPAIA.

IIEPEYEHH BOIIPOCOB, BBIHOCHMABIX HA 3AYET 4 CEMECTP
(xonmponupyemas komnemenyus OIIK-3)

KpuBonunelinbiit uaTerpan 1-ro poga. OCHOBHbIE TOHATHUS U ONPEEICHUSI.
Brruucnenune kpuBoIMHEHOr0 HHTETpaia 1-ro posa.

Boruucnenune KpuBOJIMHENHOT0 HHTETpaia 2-ro poja.

®opmyna Octporpaackoro-I'puna.

VY cnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpaIa 2 poJa OT IyTH UHTETPUPOBAHUS.

[ToBepxHOCTHBIIM uHTErpan 1-ro pona. OcHOBHbIE MOHATUS. Briuucnenue.
HekoTtopsle npuinokeHns MOBEpXHOCTHOIO HHTErpasa 1-ro poxa.
IToBepxHOCTHBIIM HHTErpan 2-ro poaa. OCHOBHbIE MOHATHUSA. Briuncienue.
HekoTopsle npui10’keHNs TOBEPXHOCTHOIO MHTErpajia 2-ro poja.
®opmyna Octporpanckoro-I'aycca.

®opmyna Crokca.
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12. OcHOBHBIE TOHATHUS O CITy4allHOM COOBITHH.

13. Cymma u mpou3BeIeHUE COOBITUH.

14. Knaccuueckoe onpeeieHe BEpOSITHOCTH.

15. Cratuctuueckoe olpeeaeHe BEPOSITHOCTH.

16. CpoiicTBa BEpPOSTHOCTH.

17. dopmyra moaHON BEpOSTHOCTH.

18. dopmyna beiieca.

19. OcHoBHbIE (HOPMYITBI KOMOMHATOPUKH.

20. ®opmysa MoJIHON BEPOATHOCTH.

21. IlonsaTue ciy4aiiHON BEJIUYUHBI.

22. MaremMaTnyeckoe 0>kKMJIaHue AUCKPETHOM CIy4ailHON BEIMYMHBI.

23. Jucnepcus u cpeliHee KBaApaTUUEeCKOE OTKIOHEHUE JUCKPETHOM CITydyailHON BEJIMYMHBI.
24. HopmupoBaHHBIE CTy4YallHbIC BETUYNHBI.

25. bUHOMHHAJIBHOE pacIpe/eieHue.

26. Pacnpenenenue Ilyaccona.

27. JloxanbHas U MHTErpajbHas NpeaelbHble TeopeMbl Jlamaca.

28. WuterpanbHas QyHKIUS pacrpeneacHusl.

29. uddepenuunanpras GyHKIUS pacpeacieHusl.

30. MaremaTudeckoe 0KUJaHUE U JUCIIEPCUs HENPEPBIBHOMN CIIy4ailHOM BEIMYMHBI.
31. PaBHOMepHOE pacnpeencHue.

32. HopmaiibHblil 3aKOH pacipeesIeHus.

33. 3akon 6oabiux uncen. HepaBenctBo Uebbliiena.

34. Paznuunble popmbl 3aKoHa O60JIbIIKX uncen. LlenTpanbHas npeenbHas Teopema.
35. DneMeHThl MaTEMaTUYECKOM CTaTUCTUKH.

36. I'enepanbHast COBOKYMHOCTb U BBIOOpPKA.

37. Craructuyeckoe onpeneneHue Bbioopku. [lonuron. I'ucrorpamma.

38. OueHku mapaMeTpoB paclpeiesieHUs TeHEPATbHON COBOKYITHOCTH T10 €€ BBIOOPKE.
39. T'enepanpHas U BBIOOPOYHAs AUCIIEPCHH.

40. JloBepuTenbHbIE HHTEPBAJIBI ISl TAPAMETPOB HOPMAJIBHOTO PacIpeieeHHUS.

41. HanexHocTb. JloBepUTENbHBIE HHTEPBAJIBI.

42. JloBEepUTENBHBIN HHTEPBAJI 1JI1 MAaTEMAaTHUECKOTO OKUAHWS IIPH U3BECTHOM U HEM3BECTHOM
CPEIHEM KBaJpPaTUYHOM OTKJIOHEHUH.

43. OrieHKa TOYHOCTH U3MEPEHUN.

44. ITpoBepka CTATUCTUYECKUX THUIIOTES.

45. JIluneliHas KOppeKLUs, KOPPEISIIIMOHHAS 3aBUCUMOCTb.

46. KoadpdunueHT Koppensiuuu, THHEHHasE KOppemsusl.

Kpumepuu ghopmupoeanun oyenok no npomexcymounoin ammecmayuu:

«omauyno» (30 6annoB) — MoayyaroT oOydaronuecs, KoTopble CBOOOAHO OPUEHTUPYIOTCS B
MaTepuajie M OoTBevaroT 0e3 3aTpynHeHui. OOy4aromuiicsi crmocoOeH K BBIMOJHEHUIO CIOXKHBIX
3a/IaHM, TTOCTAaHOBKE IIeJIEH 1 BBIOOpE MyTel ux peanusamnuu. PaboTa BhIMOTHEHA MOTHOCTHIO O€3
omu6ok, pemeno 100% 3anauy;

«xopowo» (24 Oamna) — TOMYYarOT OOYYArOIIUECS, KOTOPHIE OTHOCHTEIBHO TIOJHO
OPHEHTUDPYIOTCSI B MaTepuaje, OTBEYaloT 0e3 3aTpyJHEHMH, JOMYCKalOT HE3HAYUTEIbHOE
KOJIM4ecTBO omubok. OOydvaromuiics CHocoOeH K BBINOJHEHUIO CIOXHBIX 3agaHuil. Pabora
BBINOJIHEHA TOJIHOCTBIO, HO UMEIOTCSl He Oosiee 0JIHOW Herpy0oil ommOKM U OHOTO HejodeTa, He
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0osee Tpex HeqoueToB. J{oMycKaloTCsl He3HaYUTeNbHbIE HETOYHOCTHU MPU PEIICHUH 33]a4, PEIIeHO
70% 3amau;

«yooenemeopumenvrno» (18 6ay0B) — MOTy4arOT oOyUaroluecs, y KOTOPhIX HEAOCTATOYHO
BBICOK YPOBEHb BIIaJICHUs] MaTepualioM. B mporecce oTBeTa Ha 3K3aMeHe JOMYCKaIOTCsl OMIUOKU U
3aTpyJHEHUS MPH U3JI0KeHUU Matepuana. OOydaromuiics MpaBUIbLHO BBINOJHWI HE MeHee 2/3
Bcell pabOThI WM AOMYCTUI He OoJiee OAHON Tpy0oii OMMOKYU U IBYX HEIOYETOB, HE Ooyiee OqHOU
rpyooii ¥ OJHOW Herpyooi omuOku, He Oosiee Tpex HErpyobIx OIMOOK, OAHOW HErpyOoil.
OOyuaromuiicss 3aTpyIHSETCS C TMPAaBUILHOW OIEHKOW MPEIOKCHHON 3a/1a4yu, JaeT HEeIMOJIHBIHA
OTBET, penieHo 55% 3anady;

«Heyooenemeopumenvuo» (14 6aIoB) — MOJYy4arOT 00y4arOIIUECs, KOTOPbIE JOMYCKAIOT
3HauuTeNbHble ommOku. OOydaromuiics HMEeT JIMIIb HAYaJIbHYI CTEHeHb OPHEHTAluu B
marepuaie. B pabore ymcino ommOOK M HEJOYETOB NPEBBICWIO HOPMY ISl OLEHKH 3 WiIH
MPaBUJILHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThl. OOydJaromuiics JaeT HEBEPHYIO OLICHKY CUTYaIlUH,
pemero menee 50% 3anay.

Kpumepuu ouyenxu.

YpoBeHb 3HaHUI OnpeAeIsieTCs OLICHKaMHU «OMJIUUHOY, «xopouioy,
«Y0061€MEOpUMENbHO», «(3AUMEHO), «(HEYOO0EIEMEOPUMEIbHOY», (HE 3AUMEeHO).

1. OneHka «omauyHo» - CTyICHT MOKa3bIBACT MOJHBIE U TTyOOKHE 3HAHHS MPOTPAMMHOIO
Marepuana, JIOTMMHO M AapryMEHTHPOBAHO OTBEYACT HAa IIOCTABJICHHBIM BOIPOC, a TaKKe
JOTIOJTHUTENbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUI YPOBEHb TEOPETUUECKUX 3HAHUM.

2. OueHka «xopouto» - CTYJEHT N0Ka3bIBaeT IIIyOOKUE 3HAHMS MIPOTrPAMMHOI0 MaTepuaa,
IPAMOTHO €ro M3JlaraeT, JOCTaTOYHO TIIOJHO OTBEYAaET HA IIOCTABJICHHBIA BOIPOC U
JIOTIOJIHUTENbHBIE BOMPOCH], YMEIO (POPMYIUPYET BHIBOABI. B TOXe Bpems mpu OTBETE JOIYCKaeT
HECYLIECTBEHHBIE ITOIPEIIHOCTH.

3. OueHKa «y0oseiemeopumenbHo» - CTYJCHT IOKa3bIBaCT JOCTATOYHBIC, HO HE TIIyOOKHe
3HAaHUA POTPAMMHOI0 MaTepuasa; Ipyu OTBETE HE JIOMYCKAeT rPpyObIX OMIMOOK WU IPOTHBOPEUHIA,
OJIHaKO B ()OpMYJIMPOBAHUM OTBETA OTCYTCTBYET JOJIKHAS CBSI3b MEXKAY aHAJIN30M, apryMeHTaluen
Y BbIBOJIaMU. {7151 momydeHus mpaBUIILHOTO OTBETA TPEOyeTCs YTOUHSIONINE BOMIPOCHI.

4. OlIeHKa <«Hey0061emeopumenbHo» - CTYISHT TIOKa3bIBa€T HEIOCTATOYHBIE 3HAHUS
MPOrpaMMHOTO MaTepuaia, He CIOCOOEH apryMEHTHPOBAHHO U TOCIENOBATENBHO €ro U3Jararhb,
JIOTNTyCKaeTcsl rpyOble OMMOKM B OTBETaX, HEMPABUIbHO OTBEYAET HAa MOCTABIEHHBIH BONPOC WU
3aTPYAHSETCS C OTBETOM.

Jlns monydeHHs 3a4yera, KOTOPHIM 3aKaHUMBACTCS M3y4YCHUE IUCIHUIUIMHBI B CEMECTpeE,
CTYyIIEHTY HEOOXOqMMO uMMeTh He MeHee 61 Oamna. Ecnmm mo wmroram Tekymero m pyOeKHOTO
KOHTPOJII YCIEBAEMOCTH CTYAEHT HaOpan uucio OamioB B mpexpenax or 36 mo 61, To oH
JomycKaeTcsl K caade 3adeTa. [lo mroram 3auera oH MOXKET MOBBICUTH CyMMy OamioB 1o 61 (He
Oosee), HEOOXOAMMBIX JUIs MOJYyYEeHHUs 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HaHUU CTYJEHTAa COOTBETCTBYET TPEOOBAHUSAM:
— CTYJEHT CBOOOJHO OPUEHTHUPYIOTCS B MaTepuaie 1 oTBevaeT O6e3 3arpyaHeHuil. OOydaronuiics
CHOCOOEH K BBIMIOJIHEHUIO CIIOKHBIX 33JaHUM, TOCTAHOBKE IieJiel U BhIOOpE MyTel uX peaau3aiuu.
Pabora BeIMOIHEHA MOHOCTHIO 6€3 omuboK, petiero 100% 3amay;

— OTHOCHTEJBHO TIOJHO OPUEHTHPYETCs B MaTephalie, OTBeYaeT Oe3 3aTpyIHEHHWH, JOMyCKaeT
HE3HAUUTENIbHOE KoJIM4yecTBO omuOok. OOyuarommiics cnocoOeH K BBIIOJIHEHUIO CIO0XKHBIX
3ajaHuii. Pabora BBIMOJIHEHA MOJHOCTHIO, HO MMEIOTCA He Ooyiee OJHOW HerpyOoil omuOku u
OJTHOTO Hejodera, He Ooyiee Tpex HenoueToB. JlOMyCKaloTCs HE3HAUYMUTENIbHBIE HETOYHOCTH MpPHU
pereHuu 3anaad, pereHo 70% 3anay;

— B mpormecce oTBera AOMYyCKAlOTCS OIIMOKM W 3aTPyJHEHUs INPU H3JIOKEHUM MarepHaia.
OOyuaromuiics MpaBWIbHO BBINOJIHUI HE MeHee 2/3 Bceil paboThl Wi IOMYCTHII He Oosiee 0IHOM
rpy0oif OTMOKM M ABYX HEIOYETOB, HE 00Jiee OHOM TpyOOH U OHOM HErpyOoi OmMOKHU, HEe OoJee
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TpeX HErpyObIX OIMIMOOK, OJTHON Herpyoou. OOyJaromuiicss 3aTpyIHIETCS C MPABUILHON OIIEHKOM
MpeAJIOKEHHOM 3a7]aun, JaeT HEMOJIHBIN OTBET, perieHo 55% 3anay;

OueHKU «He 3aumeHo» - CTYICHT IOKa3bIBaeT HEAOCTAaTOYHBbIC 3HAHUSA MPOTPAMMHOIO
MaTepuanga, He CIHOCOOCH apryMEHTHPOBAHHO W IOCIIEOBATEILHO €ro HW3Jarath, JOIMYCKaeTCs
rpyOble OMOKM B OTBETaX, HEMIPABUJILHO OTBEYAET Ha MOCTABJICHHBIN BOIPOC WU 3aTPYIHSIETCS C
OTBETOM.

6. Memoouueckue mamepuanvl, onpeoeasarOujue npPoYeoypsl OUEHUBGAHUA 3HAHUI,
YMEHUIl, HABbIKOG U (U1U) onbima 0esamenbHoCmu

Makcumanbaas cymma (100 6amioB), HaOupaemasi CTYyIE€HTOM [0 JUCLMILIMHE BKJIHOYAET
JIBE COCTaBJISIIOIINE:

— nepeas cocmasnAlowias — OLIEHKAa pPETyJIsSIpHOCTH, CBOEBPEMEHHOCTM M KayecTBa
BBIIIOJIHEHUS] CTYACHTOM Yy4eOHOW paboThl MO H3YYEHHUIO JUCLUIUIMHBI B TEYEHHE Mepuona
W3Y4YEHHUsl TUCLUUIUIMHBI (CEMeCTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 OamioB).
bannel, xapakrepusylomye ycrneBaeMocTb CTyJIEHTa IO JUCLUIUIMHE, HaOUparTCs UM B T€UEHUE
BCEro nepuoja 00y4eHusl 3a U3y4eHUE OTAENIbHbBIX TEM U BBIIIOJHEHUE OTAEIbHBIX BUIOB padoT.

— emopas cocmagnaiouas — OLUEHKa 3HAHUM CTYyJIEHTa M0 pe3ylbTaraM MpPOMEKYTOUHOU
artectaruu (He 6onee 30 —6amioB).

Kpurepriem oneHkn ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH B paMmKax ydeOHOI
IMCLUUIUIMHBL «MaTemaTukay sBisercs 3a4er (2, 4 cemectp) u 3k3ameH (1, 3 cemectp).

OO6mmit  Oamnr  TeKyHmero W pyOEKHOrO0 KOHTPOJIS CKIIAJBIBAETCA U3  CICAYIOIIUX
COCTABJIAIOUIMX NpuiioxeHue 2. B TeyeHue ydyeGHOro mporecca CTyJIeHT 00sf3aH OTYMTATHCS I10
TEOPETUYECKOMY MaTepHaITy U PAKTUIECKUM 3aHSATHIM: OMPOCHI, WHAWBUIYAIbHBIC 3aJaHHUS.

Ilenvio npomesxcymounvix ammecmayuil 10 JUCUUIUIMHE SBJISETCS OLEHKA KayecTBa
OCBOEHUS AUCLUILIMHBI 00yUYarOIUMUCS.

Kpumepuu oyenku kauecmea oceoenusn oucyunaunwt (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 d6annoe — TeoOpeTUUECKOE COACPKAHUE Kypca OCBOEHO
MOJIHOCTBIO, 0€3 Mpo0esoB, HEOOXOIWMbIE NPAKTHUECKUE HABBIKM pPAa0OTHI € OCBOEHHBIM
MatepuaioM chopMupoBaHbl. Bce mpenycMoTpeHHble mporpamMMmoil o0yueHHsl ydueOHbIe 3a/aHus
BBITIOJIHEHBI, KAYECTBO WX BBIMOJIHEHHS OLIEHEHO YHCIIOM OaiyioB, OJM3KUM K MakcuMaibHOMY. Ha
9K3aMEHE CTY/AEHT JEeMOHCTPHUPYET INIyOOKHe 3HaHUS MPEJYCMOTPEHHOTO MPOrpaMMoii MaTepuana,
YMEET YETKO, JaKOHUYHO U JIOTUYECKH MOCJIEI0BATEIbHO OTBEYATh HA IIOCTaBICHHbBIE BOIIPOCHI.

Ouyenka «xopowoy — om 81 00 90 6ann06 — TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO,
HEe0OXOIMMBbIE MPAKTHUYECKHE HABBIKU pabOThl chOpMHPOBAHBI, BBHINOJIHEHHbIE Y4eOHBIE 3aJaHUS
cojiepKaT HE3HAuyuTelabHble OIMOKU. Ha sK3aMeHe CTyIeHT AEeMOHCTpPHpYET TBEpIO€ 3HaHHUs
OCHOBHOTO (IpOrpaMMHOI'0) MaTepuaia, yMeeT 4YeTKO, IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEMN
OTBEYATh Ha MMOCTABJIECHHBIE BOIPOCHI.

Ouyenka «yooenemeopumenvHo» — om 61 0o 80 6annoe — TeopeTHUECKOe COJNEpKaAHUE
Kypca OCBOCHO HE IOJIHOCThIO, HEOOXOIUMBbIE NMPAKTUUYECKUE HABBIKU PAaOOTHI CHOPMHUPOBAHBI
YaCTUYHO, BBIMOJHEHHBIC y4eOHBIE 3a7aHusl cofep)kar rpyoOble ommOku. Ha sk3ameHe CTyaeHT
J€MOHCTPUPYET 3HAaHUE TOJBKO OCHOBHOIO MaTepuaia, OTBEThl COJEP)KaT HETOYHOCTH, CJ1abo
apryMeHTHPOBAHbI, HApPYIIIEHA MTOCIEI0BATEIbHOCTh M3JI0KEHHS MaTepHana

Ouyenka «neyooenemeopumenvhoy — om 36 0o 60 6ann06 — TEOPETUUECKOE COJIEPHKAHUE
Kypca HE OCBOCHO, HEOOXOAWMBbIC TIPAaKTUYECKHE HaBBHIKM paboThl He chopMUpOBaHHI,
BBITTOJIHEHHBIC Y4eOHbIC 33JaHusl COJEpKaT IpyOble OMMOKH, JOMOJIHUTENIbHAS CaMOCTOSATEIIbHAS
pabota Haj MaTepualioM Kypca HE MpPHUBEAET K CYIIECTBEHHOMY IIOBBIIIEHUIO KadyecTBa
BBITIOJIHEHUS y4eOHBIX 3a1aHuil. Ha sk3aMeHe CTYIEHT IEeMOHCTpUpPYET HE3HAHHE 3HAUYMTEIIbHOU
9acTH TPOTPAMMHOTO MaTepuaya, CYIIECTBEHHBbIE OMIMOKM B OTBETaX HAa BONPOCH], HEYMEHHE
OpPHEHTUPOBATHCS B MaTepHalie, He3HaHNE OCHOBHBIX MOHATUH JTUCIUITIIMHBI.
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Jns momyuyeHus 3adera, KOTOPHIM 3aKaHUYMBAETCS M3y4YeHHE IUCHMIUIMHBI B CEMECTpE,
CTY/IGHTYy Heo0XoauMo uMeTh He MeHee 61 Oamnma. Ecnmu mo wroram Tekymero u pyOexHOTo
KOHTPOJISI YCIEBAa€MOCTH CTYACHT HaOpan umcino OamioB B mpeaenax or 36 go 61, To oH
JormycKaeTcsl K ciaye 3adera. [lo uroram 3adyera OH MOXKET MOBBICUTH CymMMy OaiuioB 10 61 (He
Oosee), HEOOXOAUMBIX JUIS TIOMYUYCHHUS 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HaHUU CTYJEHTa COOTBETCTBYET TPEOOBAHUSIM:
— CTYIEHT CBOOOJHO OPUEHTHPYIOTCS B MaTepuaie u oTBe4aeT 0e3 3arpyanenuii. OOydaronuiics
CHOCOOEH K BBIMIOJHEHUIO CIIOKHBIX 33JaHUi, TOCTAHOBKE 11eJIei U BHIOOpE MyTel UX pealln3alllu.
Pabora BeIMOTHEHA MOTHOCTHIO O€3 ommoboK, pemero 100% 3amay;

— OTHOCHUTENbHO IOJHO OPUEHTUPYETCS B MaTepuaie, OTBeyaeT 0e3 3aTpylHEHUH, JOMyCKaeT
HE3HAYUTEIIbHOC KOJMYECTBO OmMOOK. OOy4aromuiicss CrnocoOCH K BBITIOJHEHUIO CIOKHBIX
3amanuii. PaboTa BBINOJHEHA MOJHOCTHIO, HO UMEIOTCA He Ooyiee OJHOW HerpyOoil omulku u
OJIHOTO HejoueTa, He Oosee Tpex HeAaoueToB. JlomyckaroTcs HE3HAYUTEIbHbIE HETOUYHOCTH IMpHU
peuennu 3aaa4, pemeHo 70% 3anay;

— B mpomecce orBera omycKarOTCs OIMMOKKM M 3aTPYJHEHHUS MPU HM3JI0KEHUU MaTepuaa.
OOyuaromuiics MPaBWJIbHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl UM TOMYCTHI He Oojee OJHOMN
rpy0oii omuOKY U ABYX HEAOYETOB, HE OOJIee OHOM rpyOOl U 0JTHOM HerpyOoii ommoOKY, HEe OoJee
TpeX HerpyObIX OImHMOOK, OHON HerpyOoil. OOyuaromuiicss 3aTpyAHIETCS C MPABUIBHOM OIEHKOM
MPEAJIOKEHHOM 3a71a41, JAeT HEMOJIHBIN OTBET, perieHo 55% 3anay;

OueHKU «He 3aumeHo» - CTYACHT IOKa3blBae€T HEAOCTAaTOYHBbIC 3HAHMS MPOTPAMMHOIO
Marepuaia, He CIOCOOEH apryMEHTHPOBAaHHO W TOCIEAOBATEIIBHO €ro H3jararb, JOIMYCKaeTcs
rpyOble OIMOKM B OTBETaX, HEMPABMIHLHO OTBEYAET HA IMOCTABJICHHBIN BOMPOC WK 3aTPYTHSIETCS C

OTBCTOM.

OneHrBaHUE U KOHTPOJIb C(HOPMUPOBAHHOCTH KOMIIETEHIIMHA OCYLIECTBISAETCS C MOMOLIBIO
TEKYIIEro KOHTPOJII YCIEBAEMOCTM M IIPOMEXYTOUHOM arTecTalyu.
YCIIEBAEMOCTH U IIPOMEKYTOYHAsl aTTecTalus MPOBOIATCA B COOTBETCTBUHM ¢ [lonoxeHuem o
0ayIbHO-PEUTUHIOBOM cucTeMe aTTecTaluu cTyaeHToB KbI'Y.

Tunossle 3aganus, obecneunBaromue popmupoBanue komnereHMu OIIK-3 nipe/icTaBlIeHb! B

Texymuii  KOHTPOJIb

Tabmume 7.
Tabauya 7. Pe3ynomamvl 0c8oenusi YueOHOU OUCYUNTUHDL, NOOJledcaujue nposepke
Koo u Buo ouenounozo
Pezynomamut HaumeHoeaHue OcHogHble nokazamenu Mamepuana,
odyuenus UHOUKAMOPOE OUeHKU obecneuusarouiue
(komnemenuuu) oocmudiceHus pe3yibmamos ooyuenus dopmuposanue
KOMNnemeHyuu KOMNnemeHyuil
OIIK-3 Cnocoben OIIK-3.1. 3HaTh: METO/IbI | THIOBBIC OLCHOYHBIC
MPUMEHSITh [Tpumenser MaTeMaTHYeCKOro aHaln3a MaTepHaIbl U
u MOJICTTUPOBAHHUS YOTHOTO ofipoca
pacyeTHo- TCOPCTUYICCKNC U ACIHD ’ (pazoen 5.1.1);
TEOPETUYECKOTO u
TEOpPETUYECKHE MNOJIYDMIIMPHUYECKHUEC p (mema NeNel-10)
AKCIEPUMEHTAIHHOTO
METONBI UL MOoAeIH ipH P TwunoBsle TECTOBBIE
. HCCICIOBAHUS
H3y4CHUS CBOUCTB | PCHICHHM 3a/1a4 A 3aaHus
M Ymern: HCII0JIb30BaTh A
BEIIECTB U XUMHYECKON OCHOBHEIE SAKOHEL (pazoen 5.2.2.);
IIPOIIECCOB C MX HaIpaBICHHOCTH (NeNel-10, 15-18, 25-
€CTECTBEHHOHAYYHBIX 37uma.)
Y4aCTHUEM C e
JUCIUATLINH B
HCIIOJTb30BaHUEM .
- npodeccrnoHaTbHOM TunoBble OLIEHOYHBIE
COBPEMEHHOM
p . NEeSTeNbHOCTH, TPUMEHSTH Matepuabl st
BBIYUCIINTCIBHOU IIPOMEXKYTOUHOMI
METOJIBl MaTeMaTH4YeCKOTO
TEXHUKHN aTTeCTaluu
aHaIN3a W MOJCIMPOBAHUSL, | (ha30er 5.3.)
TEOPETUUECKOTO n

44



AKCIIEPUMEHTAILHOTO
ucciaeaoBaHus; paborath C

KOMITBIOTEPOM KaK
CpEeICTBOM yIIpaBJICHUS
uHpopmanuen

Baagerb:  cOCOOHOCTBIO
UCIIOJIb30BATh
UHOPMAIMOHHBIE

TEXHOJOTUM JJISI PEIICHUs
TEXHOJIOTMYECKUX 3aJad 1o
HU3YYEHUIO CBOWCTB
BEILIECTB UMATEPUAIIOB

OIIK-3.2.
Hcnounb3yer
CTaHJapTHOE
IPOrPaMMHOE
o0ecrnieueHue npu
pellIeHnu 3a1a4
XUMHYECKOU
HAIPaBICHHOCTH

3HAaTh: OCHOBHBLIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JHACIUATLINH B
npodecCuoHAIBHON
JIeITECIHOCTHU

YMeTh: METOBI
MaTeMaTU4eCKOro
MOJEIIUPOBAHUA U JPYrUX
CTaHIApTHBIX
MPOrPaMMHBIX  MPOAYKTOB
IpU  aHAJIU3€  CBOWCTB
BEIIECTB

Baaners:
CTaTUCTHYCCKUMH
METOJaMHU 00paboTkH
AKCIEPUMEHTAIbHBIX
JIAHHEIX JUIS aHaJIM3a
TEXHOJIOTHYECKUX
MPOIIECCOB TPU  PEHICHUHU
3aja4 XHUMUYECKOU
HaIpaBJIEHHOCTH

Tunossle OLIEHOYHBIE
MaTepHanbl 1Jis
YCTHOTO OMpoca
(pazoen 5.1.1);
(mema NeNel-10)

THIOBEBIE TECTOBEIE
3a1aHus
(pazoen 5.2.2.);
(NeNel-10, 15-18, 25-
37 um.o.)

TunoBeie OIIEHOYHBIE
MaTepuaibl I
IIPOMEXKYTOUHOMI
arTecTaluu

(paszoen 5.3.)

OIIK-3.3. [TpoBoaut
HCCIICIOBAHUS
CBOMCTB BEIIIECTB U
MAaTEepHAJIOB C

3HaTh: OCHOBHBIC
METOINKH aHaIM3a CBOMCTB
BEIIECTB, 00JIaCTH
MIPUMEHEHHUSI Pa3IMYHbIX

TunoBbie OLICHOYHEIC
MaTepHabl 1Jis
YCTHOI'O Ompoca

(pazoen 5.1.1);
(mema NeNel-10)

HCIOJIb30BaHUEM METO/JIOB.
Hay4YHOI'O YmMmers: [logOupats B TunoBeie TecTOBbIC
o0opynoBaHus 3aBHUCHUMOCTH OT 3a/laHud
o (pasoen 5.2.2.);
0COOEHHOCTEH perraeMbIx (NeNel-10, 15-18, 25-
3a/1a4 METOJIbI 37 um.o,)
HUCCIIETOBAHUS CBOMCTB
BEIIIECTB TunoBbie OLIEHOYHBIE
Baaners: HaBbIKaMH MaTepHaIbl UL
9 IPOMEIKYTOYHOU
MIPOBEICHUS UCCIEAOBAHUN aTTeCTAIH
HayIHOM 000PYIOBAHUHU 110 | (5430e7 5.3.)
W3BECTHON METOINKE
OIIK-4 Cniocoben OIIK-4.1. 3HaTh:  MaTeMaTHYCCKHiA | THIIOBBIC OLIEHOYHBIC

MJIAHUPOBATh
paboTHl XUMUYIECKOM
HaIpaBJIEHHOCTH, U

Hcnone3yer 6a3oBbIe
3HaHUA B o00JIacTu
MaTeMaTHKHA u

anmapar, HeOOXOAUMBIN st
pereHus
npodeccnoHaNbHBIX — 3a7ad

MaTepHaIbI IS
YCTHOTO OoIpoca
(pazoen 5.1.1);
(mema NeNel-10)
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o0pabaTbIBaTh U
UHTEPIPETUPOBATH
[I0JIyYE€HHBIE
pE3yNIbTaTHI C
HCII0JIb30BAHUEM
TEOPETUUYECKUX
3HAHUU U
MIPAKTUYECKUX
HAaBbIKOB PELICHUS
MaTeMaTHYeCKHUX U
(bu3HUeCcKUX 3a1a4

¢buzukn npu | B o0JlacTH  XUMHH U
IUTAHUPOBAHHK PabOT | MaTepHATOBEICHHUS, Tunogkie TecTORKIE
XUMUAYECKOH OCHOBHBIE  TEOPETHYECKUE v a:ss;?; 2):
HaIpPaBICHHOCTH NOJIOKCHUSL  CMEXKHBIX  C | (A\uMo]-10, 15-18, 25-
XHUMHEH 37um.o.)
€CTeCTBEHHOHAYYHBIX
JUCIUILIMH Tumnossle OLIEHOYHBIE
MaTepuabl AJI
MIPOMEKYTOUHOU
YMerb: pemiats THUIIOBBIE aTTeCTALNH
y4eOHbIe 3a/1auu 10 | (pasden 5.3.)
OCHOBHBIM pazzaenam
MaTeMaTHKU u
€CTeCTBEHHOHAYYHBIX
JMCIUTUTAH
Baaners: HaBBIKAMU
WCTIOJIH30BAHUS
TEOPETUIECKUX OCHOB
0a30BbIX pasiesoB
MaTeMaTHKH u
€CTeCTBEHHOHAYYHBIX
JIUCHUIUIAH TP  PEUICHUU
KOHKPETHBIX XUMHUYECKUX U
MaTepUAIOBETIECKHX 3a/1a4
OIIK-4.2. 3HaTh: TCOpPETHUYECKHE U | THIIOBBIC OLCHOYHBIC
O6pabarsiBaeT METO/10JIOTMYECKHE OCHOBBI MATEPHAIIBL JUTA
) YCTHOT'O OIIpoca
JTAHHBIE C CMEXKHBIX c XUMHUCH (pazoen 5.1.1);
HCIIOJIb30BaHHEM MaTeMaTHIECKUX u (mema NeNel-10)
CTaHAAPTHBIX €CTECTBEHHOHAYYHbIX
CII0COBOB JVCHUTUIAH M CIIOCOOBI HMX | THIOBbIC TECTOBbIC
UCTIOJIb30BAHUS npu 3a]aHuA
AUHPOKCHMAtH peneHnu KOHKPETHBIX (pasoer 3.2.2.);
YHCIICHHBIX HMIICCKIX " (N—UN?13 71 Z n11 5aj 8, 25-
XapaKTCpUCTHK MaTepHaloBeTUECKUX 3a/1a4
YMeTh: OTIpEIeNATh TUIoBEIE OLIEHOYHEIE
HEOOXOAMMOCTh MaTepHasIbl U
HpI/IBHequHH IPOMEKYTOYHOU
o aTTeCTalluu
JOTONHATEIBHBIX  3HAHUH | (145001 5.3.)
U3 CIICIUAIBHBIX Pa3JeioB
MaTeMaTHYeCKUX u
€CTeCTBEHHOHAYYHBIX

JUCLUIUIMH JJIs  pelIeHus
npodeccuoHaNbHbIX 3ajad,
OPUMEHATh  TOJIyYeHHBIE
TEOPETUYECKHE 3HAHUS U
MaTeMaTHYeCKUil  ammapar
TSt CaMOCTOSATEIIFHOTO
OCBOEHHUS CHelHUaIbHBIX
pa3fenoB MaTeMaTHKH U
€CTECTBEHHOHAYYHbIX

JUCITHUIIIINH, HeO6XO)II/IMI)IX




B npodeccuoHaIbHON

HCIIOJIB3YEMBIX METOJUK
Baaners: HaBBIKAMU
HCIIOJI30BAHHUS
B3aUMOCBSI3U
TEOPETUYECKUX "
METOAOJOTHYECKUX OCHOB
CMEKHBIX c XUMHEN
MaTeMaTHYeCKHX U
€CTECTBEHHOHAYYHBIX
JUCHUIUINH, TPH pelIeHUU
KOHKPETHOM  XMMHYECKOHN
WIA MaTepHaOBeIUYEeCKOU
3aJ1a41

JeSITeTbHOCTH, TPHUMEHSTh

3HaHUS ~ MAaTeMaTHKd |

€CTeCTBEHHOHAYYHBIX

JUCLUUIUIMH U aHajiu3a U

00paboTKu PE3yNBTATOB

XUMHAYECKUX

IKCIEPUMEHTOB

Baaners: HaBBIKAMHU

UCTIOJIb30BAHUS

TEOPETUYECCKUX OCHOB

0a30BbIX pas3zenos

MaTeMaTHK! u

€CTeCTBEHHOHAYYHBIX

JUCIUTIINH TIpH 00paboTke

JTAHHBIX XUMHAYECKHIX

HKCIEPUMEHTOB
OIIK-4.3. 3Harth: OCHOBHbIE | THIIOBBIC OLCHOYHBIC
Wnrtepnperupyer TEOPETHUYCCKHUE MOJIOKCHUS MATCpHaJIbL AT

YCTHOT'O OIIpoca

pe3yIbTATHI u TUTIOBBIC METOJIbI (pasoen 5.1.1);
XUMHUYCCKUX peicHuA 3a1a4 nu3 (mema NeNel-10)
HaOJIOICHUH C OTHCNBHBIX  CIICUATBHBIX
MCTIOJIb30BaHUEM pa3fenoB MaTeMaTHKH W | THIIOBBIC TECTOBBIC
(bHU3MYECKHUX 3aKOHOB | €CTECTBEHHOHAYYHBIX - :;‘2?}5‘“2’12 )
Y TIpEe/ICTaBICHUI TVCIUTUIAH (Neel-10, 15-1 s 25.

Ymern: IIPOBOJIUTH 37 umo.,)

KOPPEKTHYIO

MOI[I/I(I)I/IKE[HI/II'O MO)ICJ'ICI\/'I u TumnoBsie OLICHOYHBIC

METOIMK 00paboTkH MaTepHaIbl U

MIPOMEKYTOTHOM

JTAHHBIX HKCIEPUMEHTA, R

MPaBHIILHO OIPCICIITE | (pasden 5.3.)

o0nacthb MIPUMEHUMOCTH

Takum oOpa3zom,

BBIITIOJTHCHHUEC THUIIOBBIX 3a,[[aHI/II71,

IIPEJICTAaBICHHBIX B pasgene 5

«OI_ICHO‘-IHBIC MaTCpHraJibl U TCKYIWICTO U pY6C)KHOI‘O KOHTPOJIA YCIIEBACMOCTU U HpOMe)KYTO‘-IHOI\/'I

aTTeCTallun IO3BOJIHUT 00€CIICUNTh:
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- CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IHCHHIUIMH B
npodeccuonanbHoi aestensHoctu (OITK-3, OITK-4).

7. Yuebno-memoouueckoe obecneuenue OUCUUNIUHDL
7.1. Hopmamueno-3akonooamenvHvle akmol

1. Ilpukaz MunoOpnayku Poccuu ot 12.03.2015 N 210 "O6 yrBepxaecHuun denepalbHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa BBICHIETO 0Opa30BaHUA [0 HAMPABICHHUIO
noaroroBku 04.03.01 Xumust (ypoBenb OakanaBpuata)" (3apeructpupoBaHo B MuHIOCTE
Poccun 07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®epepanpHbiii 3ak0H "OO0 oOpazoBanuu B Poccuiickoit ®deneparuu” ot 29.12.2012 N 273-
@3 http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. OcHosHas tumepamypa

1. Pacromumna O.M. Beicmias Maremaruka: ydeOHoe mocobue/ Pacromumna O.M.- M.:
MOCKOBCKMI Mearoruyeckuii rocygapcrBeHHblii yHuBepcuteT, 2018. - 150 c. Pexum
nocrymna: http:// www.iprbookshop.ru/79053.html.

2. MarasunnukoB JL.U. Beiciias matemaruka. uddepenuuanbHoe HcUUCIeHUe: ydeOHOe
nocobue/ MarazunnukoB JI.M., MarazunaukoB A.JI.- Tomck: ToMmckuii rocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIPABIEHUA U paanosnekTponuku, 2017.- 188 c.- Pexxum nocryna:
http://www.iprbookshop.ru/72078.html.

3. Pacrtomumna O.M. Beicias matemaruka: npaktukym/ Pacromuuna O.M.- M.: MockoBckuit
NeAarornyeckuil rocynapcTBeHHbld yHuBepcurer, 2017.- 138 c.- Pexum pocryna:
http://www.iprbookshop.ru/72486.html

7.3. Honoanumenvras rtumepamypa

1. Beiciias maremaTtuka. Tom 1. Jluneiinas anreOpa. Bekropnas anreOpa. AHanuThyeckas
reometpust: yueOHuk/ A.Il. ['ocomapukoB [u ap.]. - CII6.: HaunoHanbHbIM MuHEpaIbHO-
celppeBOii  yHuBepcuter  «l'opmblii», 2015. - 105 c¢. -Pexum  pgocryna:
http://www.iprbookshop.ru/71687.html.

2. Beicmas marematuka. Tom 2. Hawanmo martemarnyeckoro asnanusa. uddepennmanbHoe
ucyucieHue (QyHKIMA OJHOM TMepeMeHHOM M ero mnpujoxkeHus: ydyeOHuk/ A.IL
locnonapukoB [u ap.]. - CII6.: HanuoHanbHBI MHUHEPATbHO-CHIPHEBON YHHBEPCUTET
«l"opubrity, 2015.- 104 c.- Pexxum nocryna: http:// www.iprbookshop.ru/71688.html.

3. Beicmasg marematuka. Tom 3. DiemeHTsl Bbicuieil anreOpbl. MHTerpaibHOoe HCUYHCICHHE
GyHKIUI 0/1HOM nepeMeHHOM U ero npuioxxeHus: yueOnuk/ A.Il. T'ocnnogapukos [u ap.].—
OnexkTpoH. TekcToBble JaHHble.- CII0.: HamnuoHaneHBIE ~ MHHEpPaIbHO-CHIPHEBON
YHUBEPCUTET «["opHBIitY, 2015. - 102 C.- Pexum JoCTyma:
http://www.iprbookshop.ru/71689.html.

4. Kenmamesa A.O., JlymaeBa JI.B., E3aoBa A.I'. Maremaruka. COOpHUK 3amad. YueOHOE
n3nanne. — Hanpumk: KBI'Y, 2015. - 95 c.

7.4. Ilepuoouuecxue uzoanus (2azema, 6eCMHUK, OIOLIEMEHb, HCYPHAT)
1. )KypHas BBIYUCIUTEIIPHOW MaTEMAaTUKH U MAaTEMaTHIECKON (DU3UKH

7.5. Humepuem-pecypcol

[Ipy u3ydeHMH IUCUMIUIMHBI «MaTremaTtuka», oOydarommecs o0ecreyeHbl JJOCTYIIOM
(YnaneHHBIH TOCTYIT) K pecypcam:

—  00wue ungopmayuonHvle, CHpagoUHbIE U NOUCKOBbLE:

1. CunpaBounas npasoBas cuctema «[ apant». URL: http://www.garant.ru.

48


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/79053.html
http://www.iprbookshop.ru/72078.html
http://www.iprbookshop.ru/72486.html
http://www.iprbookshop.ru/71687.html
http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71689.html
http://www.garant.ru/

2.

CnpaBoynas npaBoBasi cucrema «Koncynprant [Lnrocy»

K COBPDEMEHHBIM npod)eccuouaﬂbubm oazam OaHHBbIX:

. URL: http://www. consultant.ru

Neni/m HaumeHnoBanue Kparkas xapakrepucTuka Anpec caiita YcaoBus
3JIeKTPOHHOT0 aocTyma
pecypca
1. 3B PI'b OnekTponHbie Bepcuu 885898 momHbIx http://www.diss.rsl | ABTOpH30BaHHBII
TEKCTOB JJUCCEPTALNi 1 aBTOpe(epaToB n3 JIu JIOCTYH U3
dhonma Poccuiickoil rocy1apCTBCHHOM oubIHoTeKH
6ubnuoTeKH (x. 112-113)
2. «Web of Science» | ABTOpHUTeTHas moauTeMaTHYECKas http://www.isikno Hoctyn mo IP-
(WOS) pedeparuBHO-OHOIHOrpaduIecKas u wledge.com/ anpecam KBI'Y
HayKOMeTpH4ecKkas 0a3a JaHHBIX, B KOTOPOH
HHACKCHPYIOTCS 0K0JI0 12,5 ThIC. )KypHAIOB
3. Sciverse Scopus Pedeparusnas u ananuTHYecKas 06aza Hocrym nio IP-
A3IaTENLCTBA JAHHBIX, COepIKaras http://www.scopus. anppecam KBI'Y
«Onp3eBup. Hayka e 21.000 peneH3UpyeMBIX XKypHAJIOB; com
Y TEXHOJIOTUN» 100.000 kuur; 370 KHUXKHBINA cepUi
(TIpoAOIKAIOIINXCSI U3TAHUI);
e 6,8 MJIH. TOKJIAIOB U3 TPYAOB
KoH(epeHIui
4. Hayunas DneKTpOoHHas oubmmoTexa HayuHbIX | http://elibrary.ru [Tonuslit nocTyn
3JIeKTPOHHAS nyonuKauui - MOJIHOTEKCTOBBIE  BEPCUH
onoanoreka (HIb | okonmo 4000  wuHocTpanHeix u 3900
POD®N) OTEYECTBEHHBIX Hay4YHBIX JKypHAJIOB,
pedepaTsl myomuKamnmii 20 THICAY KypHAJIOB, a
Takke omucaHus 1,5 MIH. 3apyOeXHBIX H
POCCUHCKHX AUCCEPTALUM.
2800 pOCCHICKHX JKypHaJOB Ha
6e3B03Me31HOI OCHOBE
5. Ba3a naHHbBIX Hannonansnas nHpopmannonHo- | http://elibrary.ru ABTOpPU30BaHHBIN
Science Index AQHATUTHYECKAs CHUCTEMa, AaKKyMYJUPYHOUIas JIOCTYIL.
(PHUHII) Oonee 6 MHJUTMOHOB MyOMUKAIIMH POCCHICKIX ITo3BomsieT
aBTOpOB, a Takke HHPOpPMAIMIO 00 uX JIOTIOJTHATD U
muTHpoBaHuN U3 Oonee 4500 poccuiickux YTOUHSATh
KYpHAJIOB. CBEJICHHUS O
Ty OIMKAIUSIX
yuenbix KBI'Y,
MMEIOIINXCS B
PUHIT
6. HanuonanbHast OOBbeTMHEHHBIH 3JIEKTPOHHBIN KaTaior https://H36.pdp Hocrym ¢
JJIeKTPOHHAS (hOHIOB pOCCHICKUX OMOIMOTEK, COAep KAl ANEKTPOHHOTO
ondmorexa PI'G | 4 331 542 »nekTpoHHBIX TOKYMEHTOB YUTAJILHOTO 3aJ1a
00pa3oBaTeIbHOrO ¥ HAYYHOT'O XapakTepa o O6ubmoTeKN
Pa3JIUYHBIM OTPACISIM 3HAHUI KBI'Y
7. 9BC Y4eOHuKH, yueOHbIE TIOCOOUS, IO BCEM http://www.studme | TlonHblil gocTym
«KoHcynapTaHnt obmactam 3HaHuit 11 BO u CIIO, a takxke dlib.ru (peructparys o
CTyJEHTa» MOHOTrpaduH U HaydHas TIEPUOANKA [P-agpecam
KBI'Y)
8. 9BC 107831 mybmukaruii, B T.4.: 19071 — yueOHbix | http://iprbookshop. | TlomHbIi gocTym
«Ailludpoéykce» | m3manuii, 6746 — HaydHBIX M3xanuii, 700 w/ (peructparyst mo
kosuteknwmid, 343 xxypHana BAK, 2085 [P-anpecam
ayIUOU3JaHUH. KBI'Y)
9. 3BC KBI'Y (3nexTpOHHBIN KaTayor GoHma + http://lib.kbsu.ru IMonnslit nocTyn
nosnHotekcrosas bJ1)

- Kpome moceo, oﬁyuatomuecx MOCym 60CNOJ1b306aMblCA npodwccuouaﬂbubmu

HOUCKOBLIMU CUCIEMAMU:
1. Cayx6a TeMaTH4ECKHX TOJKOBBIX cioBapeil http://glossary.ru/
2. CnoBapu u sHIMKIONEe U https://dic.academic.ru/
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3. Buxkunemmsa http://ru.wikipedia.org/wiki/

7.6 Memoouueckue yxkaszanus no NpPOBEOCHUI) PA3IUYHLIX VHUEOHbIX 3AHAMUU U OpyUM
8UOAM CAMOCMOAMENLHOU pabomvl

OCHOBHBIMU BUAAMHU YUEOHBIX 3aHATHH NMPH H3y4eHHUU Kypca «MaremaTuka» SBISIOTCS
JEKUUHU, NPAKTUYECKUE 3aHATUS M KOHTPOJUpyEMas CaMOCTOATENIbHAas paboTa CTYIEHTOB C
U3Y4EHUEM MU PEKOMEHIOBAHHOM JINTEPATYPHI.

Jlekuust — IJIaBHOE 3BEHO JUAAKTUYECKOro Iukina oOydenus. E€ uenp — GpopmupoBanue y
CTY/ICHTOB OpPUEHTHPOBOYHOM OCHOBBI JUIsl IOCIENYIOIIEro YCBOEHHUS Marepuana METOA0M
camocTosiTenbHONU padoThl. ConepkaHue JIEKUUHU JO0JKHO OTBEYaTh CIEAYIOLUIUM AUJAKTHUYECKUM
TpeOOBaHUSIM:

- N3JI0)KEHHE MaTepuaia OT POCTOT0 K CI0KHOMY, OT U3BECTHOI'O K HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTb U SICHOCTb B U3JI0)KEHUU MaTepuaa;

- BO3MOYKHOCTb INPOOJEMHOIO H3JI0KEHUS, TUCKYCCHM, TUANOra C LEJIbl0 aKTUBU3ALUU
NeSITEIbHOCTH CTYJIEHTOB;

- TE€CHasl CBSA3b TEOPETHUECKUX IOJIOKEHUI M BBIBOJOB C MPAKTUKON M Oynyiieil HaydHOM
JesITeIbHOCTbIO MarCTPAHTOB.

[IpenonaBarenb, YNTAIOMUI AaHHBIN JEKIMOHHBIM Kypc, JOJKEH 3HATh CYILECTBYIOLIME B
[eIarOrMYecKod HayKe M HCHOJb3yeMble Ha NPAKTUKE BapUaHThl JEKIMHA, UX JUIAKTUYECKUE
BO3MOXXHOCTH, a TAaKXK€ UX METOJUYECKOE MECTO B CTPYKTYpE Iporecca 00ydeHusl.

[IpakTudyeckue 3aHATHS CIy)KaT YIIyOJIGHHUI0O M 3aKpEIUICHHIO 3HAaHUM CTYJCHTOB,
MOJyYCHHBIX MU B X0Jie JIeKIHi. [IpoBOIsATCS NpakTHYecKue 3aHATHS MO Y3JIOBBIM M HauOolee
CIIO)KHBIM TeMaM y4eOHOW mporpaMmMbl. OHU MOTYT OBITH IIOCTPOEHBI KaK Ha MaTepuayie OJHOMI
JIEKUMHU, TaK U Ha COAEpKaHUM OO30pHOU JIEKIMM, a TAKKE IO OMNpelesEHHON Teme 0e3 YTeHHUs
npeaBapuTeNbHOW Jekiuu. [naBHass M ompenensionias OCOOEHHOCTh JIF0OOro MPaKTUYECKOIro
3aHATUS — HAJMYME JIEMEHTOB JUCKYCCUH, NMPOOJIEMHOCTH, JUajlora MeXay NpernojaBareieM U
CTYIEHTAMH U CAMUMH CTYACHTaMHU.

Kpome TOro, mpakTtuyeckue 3aHATUS MO3BOJSIOT pa3o0paTbcs B CIOXKHBIX BOIPOCAX,
BO3HUKAIOIIUX B MPOLIECCE CAMOCTOSITENIbHON paboThl, 1 CPOPMUPOBATH HEOOXOIMMBbIE HAaBBIKU U
yMEHHMS.. SIBISAACH OJHUM W3 OCHOBHBIX BHUJOB YYEOHBIX 3aHATUH, NPAKTHKA IMOABOJIUT WTOT
CaMOCTOSITENIbHOM paboTe CTYINEHTOB IO Kaxaoi Teme. Ilpu 3TOM mpakThyeckue 3aHATUS JaroT
MOJIOKUTEIbHBIE PE3YJIbTaThl TOJBKO B TOM Cllyyae, €CIM MM IMpPEALIeCTBYET JIOCTATOYHO
spdexTuBHAs M IUIOJOTBOpHas paboTa MO CaMOCTOATENbHOMY H3YYEHHIO PEKOMEHJOBAHHOU
OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPHI.

bazoBeiMu BugamMu yueOHOI pabOThI CTYACHTOB SIBISIOTCS ayTUTOPHAs U CAaMOCTOSTENIbHAS.
[Tpuyem, ayautopHoOi paboTe Ha MPAKTUYECKUX 3aHATHUSAX, 0053aTENBHO J0JDKHA MPE/IIECTBOBATh
camocTosITeNlbHasl padoTa cTyneHTa. B uyacTHOCTH, MOATOTOBKY K HPAKTHMUECKUM 3aHATHSAM IO
«MartemaTHKe» pEKOMEHAYEeTCsl HayuHaTh 3a0JarOBpeMEHHO M MPOBOAUTH B  ClEAYIOLIEH
MOCJIEZIOBATEBHOCTU: YSCHEHHE TEMbl U OCHOBHBIX BOIPOCOB, BBIHOCUMBIX Ha 3aHATHE;
O3HAaKOMJIEHHE C JIUTeparypoil, u e€ wusydenue. llpu wu3yyeHUM nuTEepaTypsl HEOOXOAUMO
nepepaboraTh MH(GOPMAIHIO, TITYOOKO OCMBICIMB IMPOYUTAaHHOE. B X0/1e MOATrOTOBKM K 3aHATHUIO
CTYZEHTHI MOT'YT BBINIOJIHUTD:

- KOHCTIEKTHPOBaHHUE MEPBOMCTOUYHUKOB U JPYroi yueOHOM JuTepaTypsl;

- npopaboTKy yueOHOro Mmarepuana (10 KOHCIEKTaM JIEKUHMH y4yeOHOM u HaydyHOU

JUTEpaType) U MOATOTOBKY JOKJIAA0B Ul MPAKTUUECKUX 3aHITUM;
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- TIOMUCK W 0030p HayuyHbIX NYOJUKAIMA M AIIEKTPOHHBIX HCTOYHHKOB HWH(pOpMALUH,

MOATOTOBKY 3aKJIFOUEHHS 110 0030DY;

- peuieHue 3a1a4, YIPaKHCHUM;

- paboTy ¢ TecTaMH U BOIIPOCAMHU JIJIsl CAMOIIPOBEPKH;
nT.AO.

[Ipy MoOAroTOBKE K OTBETY CTYAEHT JOJDKEH OOpaTuTh BHUMAHUE Ha CIEIYIOIINe
TpeOoBaHus: CBOOOJHOE M3JIOKEHHE MaTepuana; apryMEHTHPOBAHHOCTb BCEX COJAEPIKALIUXCS B
OTBETE BBIBOJIOB U 3aKJIIOUEHUH; KYJIbTYpy peud. BeicTynaronuii 1omkeH yMeTb OTCTauBaTh CBOU
pe3ynbrathl. CTyIEHThl JOJKHBI ObITh TOTOBBI K BBICTYIUICHHIO JTOOPOBOJBHO WJIM IO BHI30BY
MperoiaBaTessi 0 BCEM BOIPOCaM, pacCCMaTPUBAEMBIM Ha 3aHATHH.

B X04€ TMPAKTUYCCKOro 3aHATUA CTYACHTaAM PCEKOMCHAYCTCA BHUMATCIBHO CJIYIIATb
BBICTYIIJICHUA TOBapHLHeﬁ, ACJIaTh IIpH HGOGXOIII/IMOCTI/I 3aIlMCH, a TaKXXC 3aMCUaTh AOIIYIICHHLIC B
pelICHUAX CTYACHTOB HCTOYHOCTH, OIIIMOKH U HUCIIPAaBJIATh HUX. B KOHIC 3aHATUA NPCogaBaTCIib
MOJBOJUT UTOTU U3YUEHUS TEMbI, OOBSIBISECT OICHKH, MOJYYCHHBIE CTYIEHTaMH, J1aeT B Clydau
HE0OXOIMMOCTH PEKOMEHIAIIUU 110 JOMOJIHUTENBHON paboTe Ha/J OTAEIbHBIMU BOIPOCAMH TEMBI.

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU
B mporecce NEKIIMOHHBIX 3aHATHI 11e1eco00pa3HO KOHCIEKTHPOBATh Y4E€OHBIM MaTepual.
JUIs  3TOTO WCHOJB3YIOTCS OOIME © YTBEPAUBIIMECS B TIPAKTHKE IMPaBWIA, W PHEMBI
KOHCTIEKTUPOBAHUS JICKITUH:

KoHcnekTtupoBaHue JEKIMHA BEIETCS B CHEUUAIBHO OTBEICHHOM I ATOTO TETPalu,
KaXbIM JINCT KOTOPOU JAOJIKEH UMETH IOJIs, Ha KOTOPBIX JEIAI0TCS IOMETKH U3 PEKOMEHOBAHHOM
JIUTEPATYPHI, JOMOJHSIOIINE MaTepuald MPOCIYIIAHHOM JIEKIMU, a TaKKe MNOAYEPKUBAIOIINE
0CO0YIO B&KHOCTD T€X WJIU MHBIX TEOPETUUECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3amuchiBaTh TEMY U IUJIaH JICKIMH, PEKOMEHIYEMYIO JINTEPATypy K TEME.
3anucu pa3feNnoB JIEKIUU JOJDKHBI MMETh 3aroJIOBKM, MOA3arojlOBKHM, KpacHble CTpOku. s
BBIJICJICHUS PA3/ICNIOB, BBIBOJIOB, OINPENEICHHI, OCHOBHBIX HMJIEH MOYKHO HCIIOJb30BaTh I[BETHBIC
KapaHaamu 1 GIoMacTepsl.

HasBaHHbIE B JIEKIIUM CCHUIKA HAa TEPBOMCTOYHUKH HAJ0 MOMETHTH Ha IMOJISIX, YTOOBI MpHU
CaMOCTOSITENILHOM pa0oTe HAaWTH U BOHCATh HX. B KOHCIEKTE JJOCIOBHO 3allHCHIBAIOTCS
ompeseleHUs] TOHITHI, Kareropuii W 3akoHOB. OcCTallbHOE MOJXKHO OBITh 3alMCAaHO CBOUMH
CJIOBaMH.

Kaxnomy cryaeHTy HE0OXO0AuMO BhIPabOTaTh M HMCMOJIB30BaTh JIOMYCTUMbBIE COKPAIICHHS
HauboJee pacIpOCTPAaHEHHBIX TEPMUHOB U MTOHSATHIA.

Memoouueckue pekomenoayuu NO OPZAHUZAYUU CAMOCHOAMENbHOU PAdOmbl

CamocrosTrenbHas paOoTa OOydaroOImMXCS - CIIOCOO0 AaKTHBHOIO, IIeJICHANPaBIEHHOIO
MPUOOpPETEHUsI CTYACHTOM HOBBIX JUIsl HETO 3HAHUN U YMEHUH 0e3 HeroCpeCTBEHHOI'O y4acTHs B
3TOM Ipoliecca npemnoaasateneil. [oBbleHre posiu caMOCTOATENBHOM paboThl 00yUYaIOIIUXCS TPU
MIPOBEJICHUH PA3INYHBIX BUJIOB YUEOHBIX 3aHATHH MPEIoIaraer:

—  ONTHMH3ALMIO METOJ0B O0OyUY€HUs, BHEJPEHNE B YUEOHBII MPOIECC HOBBIX TEXHOJIOTUN
00y4eHHUs, MOBBIIMIAIONINX MPOU3BOAUTENILHOCTh TPYyla MpPernoiaBaTessi, akTHBHOE MCIOIb30BAHUE
MH(OPMALIMOHHBIX TEXHOJIOTUH, MMO3BOJISIIOIIMX oOydaromemMycss B yAOOHOE JUIsi HEro Bpems
OCBaMBaTh Y4eOHBII MaTepua;

—  IIMPOKOE BHEIPEHHE KOMIIBIOTEPU3NPOBAHHOIO TECTUPOBAHNS;

—  COBEpLICHCTBOBAHNWE METOJIMKH IPOBEJIEHUS NPAKTUK M HAy4YHO-UCCIIENOBATEIbCKON
paboThI 00YJaOLINXCS, TOCKOJIBKY MMEHHO 3TH BHU/IbI yueOHOM paboThI B IEPBYIO 04epelb TOTOBAT
00y4aroIuXxcst K CAMOCTOATEILHOMY BBIIOJIHEHHUIO MTPO(eCcCHOHANIbHBIX 33/1a4;
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—  MOJICPHH3AIUIO CUCTEMBI KYPCOBOTO U JUILIOMHOTO MTPOEKTUPOBAHMSI, KOTOpask JOJHKHA
MOBBIIIATH POJIb CTYJEHTA B MOAOOpE MaTepuana, MOUCKe MyTel peleHus 3a1ay.

CamocTosTenbHass paboTa MNPUBOAUT CTYyAEGHTa K MOJIYYEHHIO HOBOTO 3HAHMS,
YIOPSIOYSHHIO U YIITyOJICHUIO UMEIOIINXCS 3HaHUH, (POPMUPOBAHMIO Y HEro MpodecCHOHATBHBIX
HaABBIKOB 1 yMeHHi. CamocTosiTenbHas paboTa BBIMOIHACT P PYHKIIMA:

—  Pa3BUBAIOILYIO;

—  H“H(POPMAIMOHHO-00YYAIOIIYIO;

—  OpPUEHTHUPYIOUIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIHTHIBAIOLIYIO;

—  HUCCIIEJIOBATEIbCKYIO.

B pamkax Kypca BBINOIHSAIOTCS CIIEAYIOIINE BUIbI CAMOCTOATEIbHOM paboThI:

1. TlIpopabotka yueOHOTO MaTepuaa (10 KOHCIIEKTaM, y9eOHOH U HAy4HOH JIUTEpAType);

2. BrolnonHeHune pa3HOYPOBHEBBIX 3a/1a4 U 33JIaHUN;

3. Pabota ¢ Tectamu 1 Bompocam Jiisl CAMOIIPOBEPKU;

4. BpinoaHeHNE UTOTOBOM KOHTPOJIBHON PaOOTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayajla OCBOCHHs Kypca paboTaTh C JIUTEpaTypoil u
npe/ularaéMbIMA 33JaHUSIMA B (pOpME MOATOTOBKH K OYEPEAHOMY ayIUTOPHOMY 3aHATHIO. Ilpm
ATOM aKTYalIM3UPYIOTCS HMMEIOIIMECs 3HAHMS, a Takke co3fgaercs 0as3a A YCBOGHUS HOBOTO
MaTepuasa, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJEHT MOIYYaeT B ayAUTOPUH.

Heo0xoauMo OTMETHTbh, YTO HEKOTOPBIC 3aJlaHUs AJII CAMOCTOSITENIbHON PabOThHI MO KypCy
UMEIOT onpeneneHHylo crnennduky. [Ipm ocBOoeHMH Kypca CTYOEHT MOXKET TI0JIb30BATHCS
OuOIMOTEKON By3a, KOTOpas B TOJHOW Mepe oOecreueHa COOTBETCTBYIONIEH JIMTEPaTypou.
3HAYUTEIBHYIO MOMOIIb B TOATOTOBKE K OUYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOIIUICS B
y4e0HO-METOJUYECKOM KOMILIEKCE KPaTKUM KOHCHEKT JieKuuid. OH ke MOXET UCHOJIb30BaThCs U
JUI 3aKpeIUIeHUs MOJy4yeHHOro B ayautopuu martepuana. CamocrosiTenbHas padoTa CTYACHTOB
MpEeIyCMOTpPeHa Y4YeOHBIM IUIAHOM H  BBINOJNHSETCA B 00S3aTENIbHOM TOpsAIKe. 3aJaHus
MIPEITIOKEHBI 10 KKOW M3ydaeMOM TeME M MOTYT TOTOBHTHCS MHIMBHUAYAIbHO WK B rpymme. 1o
HEO0OXOJIMMOCTH CTYJAEHT MOXET 00pamaThCs 3a KOHCYIbTAIIMEH K MpernoaaBarento. BeimoaHeHe
3aJlaHUN KOHTPOJIUPYETCS U OLIECHUBAETCSI IPEN0JaBATEIIEM.

Jlns  ycremrHoro CaMOCTOSITENIBHOTO HM3y4YeHHUsl MaTepualia CeroJHsS HUCIOJNb3YIOTCS
pa3iauyYHbIe CpEJCTBAa OOY4YEHMs, CpPeIu KOTOpPhIX 0C000€ MECTO 3aHMMalT HH(POPMAIMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHS M HANPABIEHHOCTHU: AJIEKTPOHHBIC YYEOHUKHU M KYPCHI JISKIIHH, Oa3bl
TECTOBBIX 33JJaHUH U 3a/1a4. DJIEKTPOHHBIM YU4EOHUK MpPEJCTaBIsIET COO0M MPOrpaMMHOE CPEACTBO,
MO3BOJISIIONIEE  MPEACTaBUTh I M3Yy4YEHHS  TEOPETHYECKH  MaTepuan, OpraHu3oBaTh
anpoOMpoBaHUE, TPEHAXX U CaMOCTOSATEIbHYIO TBOPYECKYIO padOoTy, MOMOrarouiee CTyJIeHTam u
MpernoaBaTeNlio OLIEHUTh YPOBEHb 3HAHHWM B OMpPENCICHHON TeMaTHKe, a TakKe cojaepKaliee
HE0OXOIUMYIO CIIPaBOYHYIO MHQOpMAINIO. DJIEKTPOHHBINA Y4eOHUK MOXKET UHTETPUpPOBaTh B cebe
BO3MOXXHOCTH PAa3IUYHBIX MEJAarorMYecKuX MPOTPAMMHBIX CPEICTB: OOYYAIOIIUX MPOTPAMM,
CIIPAaBOYHHKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX MTPOTPAMM.

Jlns ycrienmrHOW OpraHu3ald CaMOCTOSITENFHOM pabOThl BCe AKTHBHEE MPUMEHSIOTCA
pazHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTH MHTepHeT: cucTeMbl TECTUPOBAHHS IO
Pa3IMYHBIM 00JIACTSIM, BUPTYyalbHbIC JIEKIIHH, JIAOOPATOPHH, TIPU ITOM IOJIH30BATENO JOCTATOYHO
UMETh KOMIBIOTEp M MOJAKIOYeHHE K VHTepHeTy U TOro, YTOOBI CBS3aThCs C MPETOaBaTeIeM,
peliaTh BBIYUCIUTEIbHBIC 33Ja4d M TOJIydaTh 3HaHUA. VICMONb30BaHHWE CETe YCHIUBAET pPOJIb
CaMOCTOSITENTbHOM paboThl CTYAEHTa W IMO3BOJIIET KapJUHAJIBHBIM 00pa30oM HM3MEHUTh METOJIUKY
MpernoaBaHusl.

CTyneHT MOXeT IMoJIy4aTh BCe 33JaHMsI U METOAMYECKHE yKa3aHUsl uyepe3 cepBep, YTO JaeT
€My BO3MOXKHOCTb TPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOIWMBIMHU IS
BBINIOJTHEHUS paboT Tpyno3aTparaMu. CTyJEHT UMEET BO3MOXKHOCTh BBINOJIHSITH paboTy 0oMa WU
B ayauTopud. bombiioe BocmuTaTenbHOE W 00pa3oBaTelbHOE 3HAYEHHE B CaMOCTOSITEIBHOM
y4eOHOM TpyZe CTyAE€HTa MMEEeT CaMOKOHTpOJb. CaMOKOHTPOJb BO30YXKJaeT M IMOAJNEPKUBAET
BHUMaHHWE W UWHTEpPEC, IOBBIINIAET AKTUBHOCTh MaMSATH W MBIIUICHUS, MO3BOJIAET CTYISHTY
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CBOEBPEMEHHO OOHApY)XUThb M YCTPaHUTh JONYLICHHbIE OMIMOKM M HENOCTaTKH, OOBEKTHMBHO
ONPEACIUTh YPOBEHb CBOMX 3HAaHUM, MpakTH4YeCKUX yMmeHuil. CaMoe JOCTYyHOE U IpPOCTOE
CPEACTBO CAMOKOHTPOJISI ¢ IPUMEHEHHEM MH(POPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH - 3TO
ps TECTOB «on-line», KOTOpBIE MO3BOJSIOT B PEKUME PEATbHOTO BPEMEHHU OIPENENUTh CBOU
YPOBEHb BIIaJICHUs MPEAMETHBIM MaTepUaAJIOM, BBISBUTh CBOM OLIMOKHM U MOJYYUTh PEKOMEHALUH
10 CAaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypou

Bcro nutepaTypy MOXHO pa3feinuTh Ha y4eOHUKH U ydeOHbIE 1OCOOMs, OpUTMHAIbHBIE
Hay4YHbIe MOHOTpaUYecKre UCTOUHUKH, HAy4YHbIEC yOJUKAIIMH B IEPUOINYECKOM neuaTu. M3 HUX
MO’KHO BBLAEIHUTD JINTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), TOMOJIHUTENbHYIO U IUTEPATYypy IJis
YIIIyOJIEHHOTO U3y4YeHUS AUCUUTUINHBL.

N3yueHne TUCHMIIIIMHBI ClIeyeT HAUMHATh C y4eOHHUKA, IOCKOJIbKY Y4€OHUK — 3TO KHHIa, B
KOTOpPOM M3JI0KEHBl OCHOBBI HAyYHBIX 3HAaHWH I10 OINpPEAEICHHOMY NPEAMETY B COOTBETCTBUHU C
LEJIAMU U 3aJladaMi 00Y4YEHHUs1, YCTAHOBJIEHHBIMHU IIPOTPAMMOH.

[Ipu pabote ¢ nuTeparypoil HEOOXOIMMO YYHUTBHIBATh, YTO HMEIOTCS PA3IUYHBIC BUJIBI
YTEHUS, U KaX/IbI U3 HUX UCIIOJIb3YeTCs Ha ONPEEICHHbBIX TallaX OCBOEHHs MaTepuaa.

Ilpeosapumenvroe yTeHNE HANPABICHO HA BBIABIECHUE B TEKCT€ HE3HAKOMBIX TEPMHUHOB U
IIOUCK MX 3HA4YEHHUs B CIIPABOYHOH JuUTepaType. B 4acTHOCTH, NpU YTEHUM YKa3aHHOM JIMTepaTypbl
HE00X0AUMO MOIPOOHEHIIINM 00pa30M aHATU3UPOBATH TTOHSATHSL.

Ckeo3noe umenue TpeANoyaraeT NpoYTEeHHE MaTepuala OT Hadaia g0 KoHua. CKBO3HOE
YTEHUE JIUTEPATyphbl U3 MPUBEACHHOIO CIIMCKA JTA€T BO3MOXKHOCTb CTYAEHTY C(OPMUPOBATH CBOJ
OCHOBHBIX IIOHATHH U3 N3yyaeMoi 00J1IaCTH U CBOOOHO BJIAZIETh UMH.

Bvibopounoe — Ha000OpOT, UMEET IENBI0 MOUCK UM OTOOp MaTepuana. B pamkax TaHHOTO
Kypca BBIOOPOYHOE YTEHHUE, KaK CIOCO0 OCBOEHHUS COJAEp)KaHUS Kypca, JOJKHO HCIOIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa300op TeKCTa C HOCIEAYIOLUIUM €ro
KOHcnekTupoBaHueM. OCBOEHME YKa3aHHBIX MOHATHH Oyner Haubonee 3((PEKTUBHBIM B TOM
cllyyae, eciii IpU YTEHUH TEKCTOB CTYIEHT OyJeT 3a/JaBaTh K 3TUM TEKCTaM BOHpoOchl. YacTh U3
3TUX BOMpocoB chopmynupoara B POC B mepeuHe BOIpocoB 1ijisi codbecenoBanus. [lepedeHn aTux
BOIIPOCOB OIPAaHUYEH, IIOITOMY BaXHO HE TOJIBKO COJAEP)KAHHE BOIPOCOB, HO C€aM IPHUHLHII
OCBOEHUS JINTEPATYPHI C OMOILBIO BOIIPOCOB K TEKCTaM.

Llenbto usyyarowjeco UTeHUs sBISETCS TIyOOKOE M BCECTOPOHHEE MOHMMaHHE Yy4eOHOMH
uH(popmanuu. EcTh HECKOJIBKO MPUEMOB U3YYAIOIIEr0 YTEHHUS:

1. YteHne mo anroputMmy mpeznonaraeT pazOueHue HMHQPOpMaluu Ha OJOKMU: Ha3BaHUE;
aBTOp; MHCTOYHUK;, OCHOBHAas HJes TEeKCTa; (PAKTUUECKUM MaTepual; aHajdu3 TEeKCTa MyTeM
COIIOCTABJICHUSI UMEIOLIUXCS TOUEK 3PEHUS 110 pacCCMAaTPUBAEMBIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CJICTYIOIINN alrOpUTM:

—  MENJICHHO IPOYMUTATh TEKCT, CTAPAsICh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIJICJIHTH KIIIOUEBBIE CJIOBA B TEKCTE;
— TocTraparbcs MOHATh OCHOBHbBIE HJIEU, IOATEKCT U OOLIUI 3aMbICEN aBTOpA.

3. IlpueM Te3upoBaHuUs 3aKitoyaeTcsi B (OPMYIMPOBAHUM TE3HCOB B BUAE IMOJIOKEHUMH,
YTBEPXKIECHUMN, BEIBOJIOB.

K osromy MoXHO mA00aBUTh M UHBIE TMpHEMbl: @pueM pedepupoBaHuUs, IPUEM
KOMMEHTHPOBaHUS.

BaxxHo#t cocTaBmstonieid  Jr000TO  COMUIHOTO HAYYHOTO W3JIaHUS SIBJSIETCS  CITUCOK
JUTEpaTyphl, Ha KOTOPYK cchulaeTcsi aBTOp. lIpM BO3HHMKHOBEHHMM HHTEpeca K KaKOW-TO
oOcykaeMoi B TeKCTe MpolsieMe BCerja ecTb BO3MOXKHOCTh OOpaTUTHCS K CIIUCKY OTHOCALIEHCS K
Hell aureparypsl. B aToM ciywyae Bes mpoOiema kak Obl pa3OMBaeTcs Ha COCTaBIIAIONINE YacTH,
KaXKJasi U3 KOTOPBIX MOXKET M3Yy4aThCs OTIAENbHO OT Apyrux. [Ipu 3ToM BakHO HE TepsTh U3 BHIA
OOIIMH KOHTEKCT U HE MOTPYXaTbCs Ype3MEPHO B JETAIH, IOTOMY YTO TaKUM 00pa3oM MOXXHO He
YBUJETb ITIaBHOTO.
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[ToaroroBka K 5K3aMeHy IOJDKHA IPOBOJWTHCS HAa OCHOBE JICKIIMOHHOTO MaTepHana,
MaTepuajia MPaKTUYeCKHX 3aHATUH ¢ 00s3aTelbHBIM OOpAIIEHHEM K OCHOBHBIM yYEOHHUKAM I10
Kypcy. DTO MO3BOJMT MCKIIOYUTH OIIMOKK B MIOHMMAaHWU MaTepuaia, OOJIErdYiT €ro OCMBICICHHUE,
MPOKOMMEHTHPYET MaTeprajl MHOTOUYMCIIEHHBIMHU PUMEPAMHU.

Memoouueckue pekomenoauuu 011 OO20MOBKU K IKIAMEHY:

Ok3aMeH sBisieTcs (GOPMON UTOTOBOTO KOHTPOJS 3HAHUM M yMEHUH, 00ydarommxcs MO
JaHHOW IUCHMIUIMHE, TOJXYYEHHBIX Ha JIKIMAX, NPAKTHUYECKUX 3aHIATUAX M B Ipolecce
caMoCTOSITeNbHOM paboTel. OCHOBOW /il ONpeneseHUs] OLEHKU CIY)XUT YpPOBEHb YCBOCHHS
oOyJaromuMucsl Marepualia, MpeAyCMOTPEHHOTO JaHHOW paboued mporpammor K sk3ameny
JIOIYCKAIOTCS CTY/ACHTHI, HaOpaBiue 36 u 6ojee 6aIoB MO UTOTaM TEKYILIETro U MPOMEKYTOYHOTO
KoHTpoJsi. Ha sx3amene cTyaeHT Moxer HaOpath ot 15 1o 30 6amnos.

B nepuox mnoArotoBkM K 3K3aMeHy oOOydarolidecs BHOBb 0OpamialTcs K yueOHO-
METOAMYECKOMY MaTepUally U 3aKpETUISIOT MPOMEKYTOYHBIC 3HAHMUS.

[ToaroroBka oOy4aromierocs K Sk3aMeHy BKIIOYaeT TPH dTara:

—  caMmocCTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HeNocpeACTBEHHas MOJArOTOBKA B JHH, MPEALIECCTBYIONIUE YK3aMEHY 110 TeMaM Kypca;

— TOJTOTOBKAa K OTBETY Ha 9K3aMEHAI[MOHHBIE BOIIPOCHL.

[Ipr moAroTOBKE K HSK3aMEHY OOyYaroIIMMCS IIeJIeCOO00pa3HO HCIIOJIB30BaTh MaTepHAIIbI
JMeKUud, y4eOHO-METONWYECKHUE KOMILJIEKChI, HOpPMATHBHBIE JIOKYMEHTHI, OCHOBHYI H
JOTIOTHUTEBHYIO JIUTEPATYPY.

Ha sk3aMeH BBIHOCHTCS Martepuan B oObeMe, MpeayCMOTPEHHOM paboueil mporpammoin
y4eOHOH TUCIMITIIMHEI 32 ceMeCTp. DK3aMeH MPOBOIUTCS B MUCHBMEHHOM / YCTHOH (opme.

[Ipu mpoBeaeHuH 5K3aMeHa B MUCBMEHHOH (ycTHOW) (opme, BeaylIui MpernojaBaTelib
COCTABIISIET JK3aMEHAIIMOHHBIE OWJIETHI, KOTOpBIE BKIIOYAIOT B CeOs: TECTOBBIC 3alaHMUS;
TEOpeTUYECKHe 3aJaHus; 3aJauyd Wik cuTyauud. DopMynupoBKa TEOPETHUYECKUX 3a/JaHus
COBIIAAACT C (POPMYIMPOBKOM MEpeyHsl SK3aMEHAI[MOHHBIX BOIPOCOB, JOBEICHHBIX JI0 CBEACHUS
oOyyaroImuxcs HakaHyHe 3K3aMeHallMOHHOH ceccuu. CopepikaHHe BOINPOCOB OJHOrO Ouiera
OTHOCHUTCSI K Pa3NIMYHBIM pa3fiesiaM MpOrpaMMBbI C TeM, YTOOBI 0oJiee TIOJHO OXBAaTHUTh MaTepHal
y4eOHOU JUCIUILTNHBL.

B ayauropuu, rIie MPOBOIUTCS YCTHBIA 3K3aMEH, JTOJHDKHO OJHOBPEMEHHO HAXOAWUTHCS HE
Oosiee IIECTH CTYAEHTOB Ha OAHOTO MpenojaBaress, MPUHMMAIOLIEro 3k3amMeH. Ha moarotoBky
OTBETa Ha OWJIeT Ha SK3aMeHe oTBoaUTCS 40 MUHYT.

ITpu npoBeieHNnH MMCBMEHHOTO 9K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynerar ycTHOrO (MIMCHMEHHOI0) SK3aMEHA BHIPAKAETCSI OLIEHKAMU:

Ouenka «omauunon—om 91 0o 100 6an106 — TEOPETHIECKOE COZIEPAKAHUE KypCa OCBOEHO
TIOJTHOCTHIO, 0€3 MPOOEIIOB, HEOOXOIMMBIE MPAKTUUECKHE HABBIKK PA0OTHI C OCBOEHHBIM MATEPHATIOM
cthopmupoBaHsl. Bee npeycMoTpeHHbIe porpaMMoit 00ydeHus ydeOHbIe 3a/1aHusI BBITTOTHEHBI, KAYeCTBO UX
BBITIOJTHEHHST OLIEHEHO YMCIIOM OaIIIoB, OJIM3KMM K MAaKCUMaIbHOMY. Ha sk3ameHe CTyZieHT TeMOHCTpUpYeT
[TyOOKHE 3HaHUsI IPETyCMOTPEHHOTO POrpaMMOii MaTeprana, yMeeT YeTKO, TAKOHUYHO U JIOTHYECKU
TIOCIIE/IOBATEIHHO OTBEYATh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouenka «xopouion —om 81 00 90 6a106 — TEOPETUUECKOE COZIEPIKAHKE KyPCa OCBOCHO,
HEOOXOTMMBIE TIPAKTUYECKHE HABBIKK PabOTHI C(HOPMHUPOBAHBI, BBITOITHEHHBIC YIeOHBIE 3a/TaHHST COZICPKAT
He3Ha4YMTeNbHbIe OIMOKH. Ha sKk3aMeHe CTy/IeHT IeMOHCTpUpYeT TBEPAOE 3HAHUSI OCHOBHOTO (TIPOrPaMMHOT0)
Marepuaia, yMeeT 4YeTKO, TPaMOTHO, 0€3 CYIIIeCTBEHHBIX HETOUHOCTEH OTBEYaTh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvrnoy — om 61 0o 80 6annoe — TEOPETUUECKOE COJEPIKAHUE
Kypca OCBOCHO HE IOJIHOCTHIO, HEOOXOIUMBIE TPAKTUYECKHE HABBIKH PabOTHI cHOpMHUpPOBAHBI
YaCTUYHO, BBINIOJHEHHbIE Y4eOHBbIE 3aJaHMsl coiepkaT rpyOsle ommOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPHPYET 3HAHUE TOJIHKO OCHOBHOTO MaTepuaia, OTBETHI COJEPKAaT HETOYHOCTH, CIIabo
apryMEHTHPOBaHbI, HAPYIIEHA OCIEI0BATEIbHOCTD N3JI0KEHNS MaTepuaa

Ouyenka «neyooesiemeopumebhoy — om 36 0o 60 6annoe — TEOPETUIECKOE CONECPKAHUE
Kypca HE OCBOGHO, HEOO0XOJAWMBbIE TpPAKTUUYECKUE HaBBIKM paboThl He cHOpMUPOBaHBHI,
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BBITTIOJIHEHHBIC y‘IC6HBIe 3aaHusa COACpKaT l'”p}’6I>Ie OH_II/I6KI/I, JOIIOJIHUTECIIbHAsA CaMOCTOATCIbHAs
pa60Ta Haax MaTepuajioM Kypca HC NPHUBCACT K CYHICCTBCHHOMY TIOBBINICHUIO Ka4YCCTBa
BBIITOJIHCHH AL yLIe6HbIX SaHaHHﬁ. Ha »sx3amene CTYACHT ACMOHCTPHUPYET HE3HAHHC 3HAYUTEIILHOM
YaCTH HOPOrpaMMHOr0 marcpualia, CYHICCTBCHHBIC OIIMOKK B OTBETaX Ha BOIIPOCBHI, HCYMCHUC
OPHUCHTHPOBATHCA B MaTCpUaliC, HC3HAHUEC OCHOBHBIX TTOHATHH JUCHUITIIMHBI.

Memoouueckue pekomenoayuu 011 n0O20MOEKU K 3auemy

3ader sBiseTcs (POPMOH HUTOrOBOrO KOHTPOJIS 3HAHUW M YMEHHMHM CTYJICHTOB IO JTAHHOH
JIMCLUIUIMHE, MOJyYCHHBIX Ha JICKIUAX, MPAKTUYECKUX 3aHATUSAX U B MPOILECCE CaMOCTOSITEIbHOM
pabotsl. K 3aueTy JomyckaroTcsl CTyI€HThI, HaOpaBiuue He MeHee 36 OajuIoB 110 UTOraM TEKYILEro
U TPOMEXYTOYHOro KOHTpois. CrynmeHtbl, HaOpaBmme Oomee 61 OauioB 1O  HUTOraMm
IIPOMEKYTOUHOIO0 M TEKYLIEro KOHTPOJs, MMEIOT IIPaBO Ha IOJydyeHHe 3adera aBTomMaToM. Ha
3a4yeTe CTYACHT MOXeT Ha0path ot 15 mo 30 6amos.

B nepuosn moaroToBkM K 3ayeTy CTYAEHThHI BHOBb OOpalatoTcs K y4eOHO-METOJUYECKOMY
MaTepHaly U 3aKperIsioT IPOMEXKYTOUHbIE 3HAHUS.

[ToaroToBka CTyA€HTa K 3a4€Ty BKIIIOYAET TPH 3Tarna:

— caMocTosTelIbHasA paboTa B TEYEHHUE CEMECTPa;

—  HEMOCPEICTBEHHAs MOJATrOTOBKA B JHMU, IPEANISCTBYIOIINE 3a4€Ty IO TEMaM Kypca;

— TOATOTOBKA K OTBETY HA 3aYETHHIE BOIPOCHI.

[Tpr moAroroBke K 3a4eTy CTYAECHTaM LelecooOpa3HO UCIOJIb30BaTh MaTepHallbl JIEKLUH,
y4eOHO-METOIMYEeCKAE KOMIUIEKChI, HOPMATHUBHBIC JOKYMEHTBHI, OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEparypy.

Ha 3auer BeIHOCHTCS MaTepuan B oObEMe, IPEIyCMOTPEHHOM pabouel mnporpammoi
y4eOHOM TUCLUIUIMHEI 32 ceMecTp. 3a4eT IPOBOJUTCS B yCTHOU (opMme.

[Ipu mnpoBegeHuM 3adera B MUCbMEHHOW (YCTHOHM) ¢dopme Beaymuid NpernoaBaTeib
COCTaBJIsICT 3a4eTHble OWJIEThI, KOTOpbIE BKIIOYAIOT B CE0s: TECTOBBIEC 3aJlaHMs; TEOPETUUECKUE
3aJaHus; 3aMaud Wik cuTyanud. DOopMyIHpOBKAa TEOPETHYECKHUX 3a/JaHUS COBIAJAET C
(bopMyIMpPOBKON TepeuHsl 3a4e€THBIX BOIPOCOB, JOBEJEHHOTO JI0 CBEACHUS CTYJIEHTOB HaKaHyHe
3ageTHO ceccun. CopepikaHUe BOIMPOCOB OJIHOTO OMiieTa OTHOCHUTCS K Pa3iIMYHBIM pa3JienaM
IIPOrpaMMBbl ¢ TeM, YTOObI 00JIee MOTHO OXBATUTh MaTepuai y4eOHON TUCIUITUHBI.

B aynuropuu, rae mMpoOBOAWTCS YCTHBIM 3adyeT, JOJDKHO OJHOBPEMEHHO HAXOIUTHCS HE
OoJiee IECTH CTYEHTOB Ha OJHOTO MpenojaBares, IpUHUMarolero 3adet. Ha moarorosky orsera
Ha Ounet Ha 3aueTe oTBOAUTCS 20 MUHYT.

[Tpu npoBeieHNH MUCBMEHHOTO 3a4eTa Ha paboTy oTBOIUTCS 60 MUHYT.

Pesynmbrar ycTHOro 3adera BBIpAXKAETCS OICGHKAMHU «3a4T€HO» W «HE 3a4TEHOY,
aupQepeHIUPOBaHHOTO ~ YCTHOTO  3ayeTa -  OIEHKAMH  «OTJIIMYHOM, «XOPOLIOY,
«yIIOBJIETBOPUTEIHHOY, «HEYIOBIECTBOPHTEIHHO.

OreHKa «3a4TE€HO» BBICTABIISETCS, €CIIU CTYAEHT MOKa3aj IPH OTBETE Ha 3a4ETHbIE BOIPOCHI
3HaHUE OCHOBHBIX ITOJIOKEHUH y4eOHOW AMCHUIUTMHBI, AOMYCTHJI OTHIENbHBIC TOTPEIIHOCTH W
CyMell YCTpaHHWTh HUX C TIOMOIIbIO TNpenojaBareis; 3HAKOM C OCHOBHOW JIMTEpaTypoH,
PEKOMEHI0BaHHOM paboueii mporpaMMoii.

O1eHka «HE 3aYT€HO» BBICTABJISIETCS, €CIIU MPU OTBETE HA 3a4E€THBIE BOMPOCHI BBIIBUINCH
CYIIECTBEHHBIE TMPOOETBl B 3HAHWW OCHOBHBIX ITOJIOKEHHH Yy4eOHOW JHUCIUIUINHBI, HEyMEHHE
CTY/IEHTa JJa’)ke€ C MOMOIILBIO0 TpenojaBaTens chopMyIupoBaTh MPaBUIbHBIE OTBETHI Ha BOMPOCHI
ounera.

8. Mamepuanbvno-mexnuueckoe obecneuenue OUCYUNIUHBL
8.1 Tpeboeanusa Kk mamepuaibHo-mexXHUYECKOMY 0becneuenuro

Peanuzamus yueOHOW mucuuruimHbl «MaTemaTukay OCYIIECTBIAECTCS C HMCIOJb30BaHUEM
MaTepUaTbHO-TEXHUYECKON 0a3bl, 0OecTieunBaroeil MPOBEICHNE BCEX BUIOB YUCOHBIX 3aHITHI U
HAyYHO-HCCIIEIOBATENIbCKOW pabOThl  CTYAEHTOB, NPEIYCMOTPEHHBIX MpOrpaMMoi ydeOHOU
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JUCLIMILIMHBL M COOTBETCTBYIOLIEH NEHCTBYIOIIUM CAHUTAPHBIM M MPOTHBOIIOKAPHBIM IPaBHJIaM U
HopmaM. Jlnsi oOecrmeyeHHss OCBOEHHUS JUCHUIUIMHBL HEOOXOAWMO HalIW4He: JIeKIMOHHOU
ayIUTOPUM OCHAIICHHOW MYJIbTUMEIUWHBIM IPOEKTOPOM, ayJUTOPUM C MHTEPAKTHUBHOM JOCKOU
IUIE TPOBEACHUS NPAKTUYECKUX 3aHATHH, Yy4eOHbId M Hay4yHbIi aOOHEeMEHT OuOIMOTeKH,
YUTAJIbHBIC 3QJIbl, KOMIIBIOTEPHBIE KJIACCHI C BBIXOJIOM B HHTEPHET.

B camocrosTenbHON M ayAuTOpHOH paboTe CTYAEHTAaMH aKTUBHO MCIIONB3YETCS €IUHast
uHpopManroHHas 6a3a (HOBas JUTEpaTypa, IEepUOIUKa, IEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI,
3JIEKTPOHHBIE YUEOHUKH, CIPABOUYHUKH).

Jisa peanusanuu pabodel mporpaMmsbl AUCHUIUIMHBI UMEIOTCS CHElHalbHbIE OMELICHUs
JUISL TIPOBEJICHUSI 3aHATUN JICKIIMOHHOIO M CEMHHAPCKOIO THIIA, IPYIIIOBBIX M WHAMBUAYaIbHBIX
KOHCYJIbTAallMi, TEKYILEro KOHTPOJIA M IPOMEKYTOYHOM aTrTeCcTaluy, a TAKKE IOMEIEHUS Uil
CaMOCTOSITENTbHON paboThl UM MOMELICHUS JJIsl XpaHEHHS M HPOQPHIAKTHUECKOro OOCITyKUBaHUS
obopynoBanus. CrenuainbHble NMOMELIEHUS YKOMIUIEKTOBAHbI CHELMAIM3HMPOBAHHON MeOenbio U
TEXHUYECKHMMHU CpEICTBA OOYYEHHs, CIYKAUIMMH I TpeAcTaBiIeHus WHpopManuu O0ibIIon
ayJIUTOPUH.

[Tpu npoBeneHNH 3aHATHI JTEKIIMOHHOTO/ CEMUHAPCKOTO THTIA 3aHSITUN MCIIOIB3YIOTCS:
JUYEH3UOHHOe NPOSPAMMHOe obecneyenue:

IlepedyeHb JuLIeH3HOHHOTO TporpaMmMHOro odecneuyenuss KbI'y 2022

Ne IIpaBoobaanarennb HaumenoBaHue nporpammbi, OcHoBaHue 1i1s
n/n NPaBO UCNOJIB30BAaHUS KOTOPOil | MCIOJIb30BAHUSA
MPeI0CTABJISETCS
1. | Microsoftirelandoperationslimited | [TakeT mpaB a1 yganmxcst Ha JloroBop
o0ecrieyeHue A0CTyna K CEpBHUCY Nel3/2A-223
Office 365 ProPlusEduShrdSvr 01.09.19

ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES

2. | AO «JIabopartopus IIpaBa Ha [IpOrpaMMHOE Jorosop
Kacnepckoro» obecrieueHne Ha  nporpammuoe |  Nel3/DA-223
obecrieueHue 01.09.19

KasperskyEndpointSecurity TUTSt
6usHeca — CrannaptHblii Russian

3. | OO0 [IpaBa Ha ucnoyib30BaHUE JHorosop
«JlokTop BeO» IPOTrpaMMHOr0 oOecreueHust Nel3/2A-223
Dr.WebDesktopSecuritySuite 01.09.19

AnTuBHpyc + LleHTp ynpaBieHus Ha
12 mec., 200 TIK

8.2 Ocodennocmu peanuzayuu OUCUUNIUHBL 014 UHEATUOO08 U NIUY C 0ZPAHUYEHHBIMU
603MONCHOCMAMU 300P06bA

Jns CTyIeHTOB € OrpaHMYEHHBIMHU BO3MOYKHOCTSIMU 3J0POBbS CO3/IaHbl CHEIUATBHBIC
YCIOBUS AJIs MOJIy4eHUs 00pa3oBaHus. B 1ensX MOCTYMHOCTH MOMy4YeHHUs BBICIIEro 0Opa3oBaHUs
mo 0o0pa3oBaTeNbHBIM MpOTPaMMaM HHBAIMJIAMH U JUIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBbsI YHUBEPCUTETOM 00€CIIEUHBACTCS:

1. AnpTepHaTUBHAS BepcHs OpHUIIMAIBHOTO caiiTa B ceTn «IHTepHET» M7Is CITab0BUISAINX;

2. 1711 MHBAJIUIOB C HAPYIIEHUSMU 3peHHs (CI1ab0BUISIINE, CIICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIEro OO0y4aromemycss HeOoOXOJMMYI0 MOMOIUIb,
OyOnupoBaHWE BCIYyX CIPABOYHON HWHGOpMAIMKM O pPACIUCAHUU YUEOHBIX 3aHATUH; HaIH4due
CPEeICTB JUIsl YCWJICHHSI OCTATOYHOTO 3pPCHHUs, OpailJIeBCKOM KOMITBIOTEPHOM TEXHHUKH,
BUJICOYBEIMUUTENEH, TPOrPaMM HEBU3YaIbHOTO JOCTYMa K HHPOPMAIUH, IPOTPAaMM-CHHTE3aTOPOB
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peun W APYruX TEXHUYECKHUX CPEICTB INMpHEeMa-liepenadr y4eOHOH HuHGOpMalMu B JOCTYITHBIX
(dopmax 1isi CTyZCHTOB C HApyLICHUSIMH 3PCHUS;

- 3aJJaHMS JUIS BBITTOJIHEHHSI HA 9K3aMCHE 3aYUTHIBAIOTCSI aCCUCTEHTOM;

- THUCbMEHHBIC 33/IaHUS BBINOJHIIOTCA Ha Oymare, HAJMKTOBBIBAIOTCS AaCCUCTEHTY
oOyJaronmcs;

3.JIn1 WHBaNMOOB W JHIl C OrPAHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI IO CIIyXY
(crmabocipIanue, rIyxue):

- Ha 3a4yeTe/PK3aMEHE MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMKA CTYJCHTY HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIb C YY4ETOM WHAWBUIYAIBHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHsATh pabodece
MECTO, MIEPEIBUTATHCS, TPOUUTATH U OPOPMUTH 3a/1aHUE, B TOM YHCIIC 3aMTUCHIBAs MO/ JUKTOBKY);

- 3a4eT/PK3aMeH MPOBOJUTCS B TUCBMEHHOU (opme;

4. Jlns WHBaIWAOB W JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbBS, HMMEIOLINX
HapYyIICHHUsI OMOPHO-JBUTATEIILHOTO arapara, CO3/IaHbl MaTePHUaTbHO-TEXHHUYCCKUE YCIOBHUS
o0ecreYnBaIMe BO3MOKHOCTh OECHpPENsATCTBEHHOrO JOCTyHa OOydarommxcsi B ydueOHbIE
MOMENICHUS, OOBEKTYy NHUTAHWsS, TYyaJeTHbIE W JPyrde TIOMEIICHUS YHHBEPCHTETa, a TaKKe
npeOBbIBaHUS B YKa3aHHBIX MOMEIIEHUSIX (HAIMYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYIHEU U
JIPYTUX TPUCTIOCOONICHUT).

- TUCbMEHHBIC 3aJ[aHUs BBINOJHSAIOTCS Ha KOMIBIOTEPE CO CHEIHATH3HPOBAHHBIM
MPOrPpaMMHBIM 00ECTICUEHUEM WITH HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- TI0 KEJIAaHHIO CTYJCHTa YK3aMeH IMPOBOJIUTCS B YCTHOM (hopme.

OOyuJaromiyecss U3 YUCIa JIMI[ ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI 00CCIICUYCHBI
AJIEKTPOHHBIMU 00Pa30BaTEIbHBIMU peCypcaMu B (pOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX
3II0POBBSI.
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JUCT NBMEHEHUM (JIONOJTHEHUW)

Ipunoowcenue 1

B pabo4yto IporpamMMy 1o JucuuiuivHe «MaremaTukay 1o HanpasieHuto noarorosku 04.03.01

Xumus; npoduis «Duznyeckas Xumus», «Heopranuueckass XUMHs 1 XUMUST KOOPIMHALMOHHBIX

coequHeHUI» Ha 2022-2023 y4eOHbI roj

Neni/n

uemeHnT (myHKT) PII/{

IlepeyeHb BHOCUMBIX

U3MeHEeHH I (10MoJTHeHuil)

IIpumeyanue

OO6cy>keHa 1 peKOMEHI0BaHa Ha 3ace/laHu| Kadeapbl aneedOpbl u ougdhgepenyuanvublx ypagHenu

IpOTOKOJI Ne

3aBenyroumii kadenpoit

OT « »

2022 r.

/B.H. Jleces/
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Ipunoowcenue 2

Pacnpenesienue 6a,1710B TeKylero U pyoe:;kHoro KOHTPOJIs

Non/ Buo xonmpons Cymma 6annog

n Obwaa cymma | 1-a mouka 2-amouxka | 3-a mouka

1 Ilocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 00 46.

2 Texywiuii KOHMpPOb: 00 27 6annoe 009 b. 009 0. 009 6.
Omeem Ha 5 eéonpocos om 0 dol5 6. om00056. | om00do56. | om0do ) o6.
[TonHbI# NPAaBUIIBHBINA OTBET 1o 15 6amios 50. 50. 50.
HenonHelii npaBUIBHBIA OTBET or3 109 0. orl mo 3 0. orlno36. |orlmo30.
OtBer, comepKamuii  HETOYHOCTH, 06. 06. 00. 06.
OIUOKH
Buinonnenue camocmoamenvhvix
3a0anuii (pewtenue 3a0ay)

om (0o 12 0. om0oo46. | om0oo46 | om0do46

3 Pybexncrulit konmpoib 00 33 b6annos 0o 11 é. 0o 11 é. oo 11 é.
TECTUPOBaHHE ot 0- no 156. ot 0- 10 56. | ot 0- 10 56. | ot 0- 1o 56.
KOHTpOJIbHAs paboTa ot 0 1o 1806. 0or01066. | or0m066. | oT 0 110 6 6.

4 Hmozo cymma mexkyuwiezo u

PYDOesHcH020 KOHMPOaA 00 706annoe 00 236. 00 230 00 246

IlepBblii 3Tan  (0a30Bbli)ypoBeHb) —

OIIEHKA Y0BJIETBOPUTEIbHO» He MeHee 36 0. He MeHee 12 6. He MeHee 12 6 | He meHee 12 6
Bropoii 3Tan (NpoagBHHYTHINA)ypOBEHb) — menee 70 0.

OIIEHKA «XOPOII0» (51-69 6.) Menee 23 6 MeHee 23 6 MeHee 246

Tperuii 3Tanm (BBICOKHH YPOBEeHB) -
OLEHKA «OTJIHYHO»

ue menee 70 6.

He meHee 23 6.

He MeHee 23 6

He MeHee 240
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Ipunoowcenue 3

IlIkana ouenueanusa naanupyemuslx pe3yibmanmos ooyuenus

Tekywyuii u pyoesxtcrvlit KOHmMpO.Jip

CemecTtp IlIkana oueHUBaAHUS
0-35 6annoe 36-50 6annos 51-60 6annos 56-70 6annos

I-1V YactuuHoe nocenienue | [TomHoe WU gactuuHoe | [TosHOE unu | IlomHoe  moceleHue
AyIUTOPHBIX 3aHATHH. | TOCEIICHHE AyOUTOPHBIX | YACTHYHOE IIOCEUICHHE | ayJUTOPHBIX 3aHATHH.
HeynoBneTBOpUTENBLHO | 3aHITHI. YacTuuHOoe | ayAuTOpHBIX 3aHATHH. | [lomHOE BBIMOIHEHUE
e BBIMOJIHCHNE | BBHIMOJIHCHHE  NpakTUdeckuX | [lomHOe  BBIMOJHEHHE | MPAKTHYCCKUX
J1a00paTOPHBIX u | pabor. BrInonHeHUe | MpakTUYECKHUX padoT. 3aHATHI. BeimomHeHue
MPaKTHYECKUX paboT. | KOHTPOJIBHBIX pabot, | Bemonxenue KOHTPOJIBHBIX  Pabor,
[Tnoxass mMoAroToBKa K | TECTOBBIX 3a/laHMil Ha OLEHKY | KOHTPOJIBHBIX  padoT, | TECTOBBIX 3aJaHUN Ha
0aJUTEHO-PEUTHHTOBEIM | «yJOBICTBOPHUTEIHEHO. TECTOBBIX 3a/IaHUI Ha | OLICHKU OTIHIHO».
MEPOTIPUSTHSIM. OIICHKHU «XOPOIIIO».
CryneHr HE
JIOITyCKaeTCs K
MIPOMEKYTOUHOH
aTTeCTallld

Ilpomesxcymounasa ammecmauyusn (3a4ém)
Cemectp IlIxana oueHrBaHuA
Hesauteno 3a4TeHo
(36-60) (61-70)
1T CryneHt umeeT 36-60 6autoB mo uroram Tekymiero | CtyaeHtr wumeer 36-45 OauioB MO  HTOraM

Ha OAHH BOIIPOC.

n py6e>1<H0r0 KOHTPOJIA, Ha 3a4€Te HE OTBETUJ HU

TEKYImET0 W PYOSKHOTO KOHTPOJS, Ha 3adere
MPECTaBUI TOJHBI OTBET HAa OOUH BOIPOC M
YaCTUYHO (TIOJTHOCTHIO) OTBETHII Ha BTOPOH.
Crymentr wumeer 46-60 0aioB 1O HUTOTaM
TEKYIIET0 W PYOEKHOTO KOHTPOJIS, HAa 3a4eTe Jaji
MONTHBIA OTBET HAa OIHWH BOIPOC WM YaCTUIHO
OTBETHJI Ha 00a BoIpoca.

Crynenry, umeromemy 61-70 GannoB mo uroram
TEKYIIEro ¥ pyOeKHOTO KOHTPOJIS, BBICTABISIETCSI
OTMETKA «3a4TEHO» 0e3 crauun 3auéra.
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Ilpomesricymounan ammecmayus (IK3amen)

Cemectp [Ikana oneHUBaHUA
HeynosnerBopurenbHo Y 10BJIETBOPUTEIHHO Xopo1o OT1muaHO
(36-60 6amtoB) (61-80 6ammoB) (81-90 6amtoB) (91-100 6ammoB)
v Crymentr mmeer 36-60 | Ctymenr wumeer 36-50 | Cryment mmeer 51-60 | Cryment wmmeer 61-70

0aJuloB 1m0  HWTOTaM
TEKYILIETo U PyOesKHOTO
KOHTpPOJISI, HA SK3aMCHE
HE JTaJI TIOJTHOTO OTBETa
HU Ha OJMH BOTIPOC.
CryneHr umeet

36-45  OamioB 1o
UTOTaM TEKyHIeTO U
pyOexHOro KOHTpOJS,
Ha  DK3aMeHe  Jai
TOJHBIA OTBET TOJIBKO
Ha OIHH BOIIPOC.

6amIoB 1o HATOraM
TEKyIIEro W pPyOeKHOTO
KOHTpOJIS, Ha SK3aMeHe
Jan TIOJHBIM OTBET Ha
OIIMH BOIPOC W YACTUIHO
(TIOJTHOCTBIO) OTBETWJI Ha

BTOPOH.
Crymentr wumeer 46-60
6aoB o UTOraM

TEKyIIET0 U pPYOEKHOTo
KOHTpOJIS, HAa OK3aMeHE
Ian TOJNHBIM OTBET Ha

OJIMH BOIIPOC nimn
YaCTUYHO OTBCTUII HA BCC
BOIPOCHI.

CTyIeHT UMEET 0 UTOTaM
TEKyIIET0 U PYOEkKHOTo
KoHTpossi 61-70 GamnoB
Ha OK3aMCHe He jain
MOJIHOTO OTBeTa HU HAa
OJIMH BOTIPOC.

0amIoB IO  HTOraM
TEKYIIETo "
PyOEKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jai
MOJHBIN OTBET HA OJUH
BOIPOC U YaCTUYHO
(TIOJTHOCTBIO)  OTBETHI
Ha BTOPOIL.

Crynent umeer 61 —
65 6aIoB IO HMTOraMm
TEKYIIETro i
PyOESKHOTO KOHTPOJIA,
Ha  DJK3aMeHe  jJai
IIOJIHBIHA OTBET HA OJMH
BOIIPOC W YaCTUYHO
OTBETHJI Ha BTOPOIL.
Crynent umeer 66-70
0ajyIoB 1O  MTOram
TEKYIIETro i
PYOSKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jall
MOJHBIA OTBET TOJILKO
Ha OJIMH BOTIPOC.

0ajI0oB 1O  HTOTaMm
TEKYIIETo M pyOeKHOTO
KOHTPOJISI, HA DK3aMEHE
najl IOJHBIM OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO (TOJHOCTHIO)
OTBETHJI HA BTOPOIA.
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