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Paznen 1. IlepeueHp MUIaHUpPYeMbIX Ppe3yJbTATOB OOy4YeHHs] JAUCHHUILIMHE, COOTHECEHHBIX C
IUVIAHMPYyeMbIMH pe3yiabTatamMu ocBoeHuss OITOIT

1.1. leap u3yyeHUus1 TUCHUTIIAHBI:

CrocoOCTBOBaTh OBJIAJICHUIO CTYICHTAMH MAaTEMAaTHYECKHM ammapaToM, HEOOXOAMMBIM [UISl PELICHUS
TEOPETUYCCKUX W TMPAKTUYCCKUX 3aJ1ady, Pa3BUTHE Y CTYJACHTOB CIOCOOHOCTH CaMOCTOSTEIBHOIO H3YYCHHS
MaTEMaTHYECKOH JUTEpaTyphl M YMEHHS BBIPAKATh MAaTEMaTHYECCKHM SI3BIKOM €CTECTBEHHOHAYYHBIC H
KIMHUYECKHE 3a71a4d; (DOPMHUPOBAHHMIO Y CTYJICHTOB-OMOXMMHKOB CHCTEMHBIX 3HAHWW, YMEHUH W HABBIKOB 110
MPUMEHEHHUIO MaTEMaTHYECKOTO anmapara Jisi pelieHUs] HAyYHbBIX, TPOU3BOJICTBEHHBIX M YICOHBIX 3a7a4.

1.2. 3agauu u3yyeHHus TUCHUIIHHBI:

= CpnocoOcTBoBaTh (POPMUPOBAHWIO HABBIKOB AaHAIM3a HAYYHOW JIUTEPATyphl H  O(UIIMAIBHBIX
CTaTHUCTUYECKUX 0030pOB, yUaCTHS B IPOBEJCHUH CTATUCTHYECKOTO aHAIHM3a U TyOJIMYHOTO MTPEICTABICHIS
MOJTYYCHHBIX PE3YJIbTATOB;

" cnocobcTBOBaTh (OPMUPOBAHUIO Y CTYACHTOB HABBIKOB YYacTUSl B PCIICHUU OTACIBHBIX HAyYHO-
HCCIIEA0BATENIbCKUX M HAYyYHO-TIPUKJIAIHBIX 33]1a4 B 00JIaCTH 3/[paBOOXPAHEHUS 10 IMarHOCTHKE, JICUCHUTO,
MEIUIUHCKON PeadUINTAIINHN U TPOPHIAKTHKE

"  crnocobcTBOBaTh (POPMHUPOBAHUIO Y CTYJEHTOB JIOTUYECKOTO MBILIUICHUS, YMEHHUS TOYHO (OPMYIUPOBATH
3a/lauy, CIOCOOHOCTh BBIWICHATH TJIaBHOE M BTOPOCTETIEHHOE, YMEHHUS JelaTh BHIBOJBI HA OCHOBAHUU
MOJTYYEHHBIX PE3YJIbTATOB U3MEPEHUM;

*  crnocoOCTBOBAaTh MPHOOPETCHHUIO 3HAHUH 1O pa3ziejiaM MaTeMaTHYeCKOro aHallu3a, KOTOPhIe HEOOXOIMMBI
JUTSl PACCMOTPEHHS TIPOLIECCOB, TPOTEKAIONIUX B OMOJIOTUYECKUX OpraHu3Max.

1.3. MecTto qucuuinmHbl B cTpykType OINIOIT
Jucuurmna «MaremaTrueckuil ananus» otHocutes K 010ky b 1. Jlucuumuinael (Mogynu) o0s13aTenbHON

YacTH.

OcHoBHbIE 3HAHUS, HEOOXOAUMBIE NIl U3YUEHUSl TUCIUILIMHBI (OPMUPYIOTCS MPH HU3YyYEHUU Kypca
MaTEMaTUKU CPEIHEN IIKOJbI.

SBasieTcs mpeecTBYOIeH A u3ydenus aucuuruind: MadopmaTtuka, Mmeaununckas nHGOpMaTHKA;
Mexanuka, snekTpudectBo; OnTrka, atToMHast ¢pu3nka; Teopus BeposSATHOCTEH M MaTeMaTHYeCKasi CTaTHCTUKA;
OOmast u MenuIMHCKast OMo(pu3nKa.

1.4. O0bexTHI IpPOheccHOHANTBHOM 1eATeTbHOCTH

O6bexTamu npodeccrnoHabHON J1eATENbHOCTH BBITYCKHUKOB, OCBOMBIIMX Pa0Ouyi0 MpOrpamMmy
JUCLUIUIMHBI, SIBIISIFOTCS:

- (huznyeckue auna (Ianee - marueHThl),

- HAaCEJICHUE;

- COBOKYITHOCTb CPEJICTB M TEXHOJIOTH, MPEAYCMOTPEHHBIX MPU OKa3aHUU AUArHOCTUYECKON TOMOIIU 1
HaIPABJICHHBIX Ha CO3/IaHUE YCIOBHUH Ul OXPaHbl 3I0POBbs I'PaXk/IaH.

1.5. Tunsi 32524 npogecCHOHAIBHOI 1eATeTbHOCTH

N3yuenne naHHOM TUCHUITIMHBI HAMPABIEHO Ha MOJATOTOBKY K PEIICHUIO 3a7a4 PO eCcCHOHATBHOM
JeSTeIbHOCTH CIEAYIOIINX TUIIOB:

Hay4HO-MCCIIEI0BATEIbCKHIA.

1.6. Ilnanupyemblie pe3y/jbTAaThl OCBOEHHSI MPOrPaMMbl - KOMMETEHIHH BBIMYCKHUKOB, IJIAHUpPYeMbIe
pe3yJbTaTbl 00y4eHHsl M0 JUCHMILUIMHE, 00ecreYuBaKIIMe JOCTHKEHHEe MJIAHUPYEMbIX pPe3yJbTaToB
O0CBOCHHS NIPOTrPAMMBI

[Ipomecc n3ydeHuUsT TUCIUTIITAHBI (MOJTYJIsS) HaMpaBJieH Ha ()OPMHUPOBAHHE Y BBITYCKHUKA CIIETYIONITAX

KOMITETCHITHM:

Ne pazgena
Ne |  Pesyabrarbl
/ OCBOEHMSI HMuauxarop Ilepeuennb NIaHUPYEMBIX Pe3yJbTATOB OueHoYHbIe MCUMILTHH
OCTHKeHU S 00y4YeHHSs 10 TUCHUILINHE (MOTYJTIO cpeacTBa bl, Ne
n onon s y fuen (monyti0) P cemecTpa, B




(uHIEKC U KOMIETEeHIH st KOTOPBIX
coaepKaHue u ATt npomexy | (bopvmpyer
KOMIIETEHIIH) 3Harb Ymern Baagers TeKymero | TOYHOl it
KOHTPOJIAA arrecran KOMl:{(;TeHH
U
2 3 4 5 6 7 8 9
OIIK-1. WNIOIIK 1.1. | YuusepcansH | Pemars Martematnuec | Tumossie | Ilposepka | Paszmen
Cniocoben HUcnons3yer 0CTh THIIOBBIE KOii 3a1a4n npaktuue | NeNe 1-5
HCTIOJIb30BATh €CTECTBEHHO- | XapakTepa 3a1a4H ¢ TepMuHoorue | TecTHpoB | CKHX CemecTp
U IPUMEHATh Hay4yHbIE 3aKOHOB WCHOJNb30BAHU | K, aHue HaBBIKOB | Ne 1, No2
(dhyHIaMeHTaNb 3HAHUS )11 JIOTUKH €M OCHOBHBIX matemaruueck | IIpoBepo (pewenue
HBIC U IIOCTAHOBKM M | MaTEMaTUYECK | CBOWCTB UM ammaparom | 4Hasg THIIOBBIX
IIPUKJIAJIHbIE peleHust uxX (byHKUMH, JUISL aHAJIN3a pabora 3a71a4)
MEJMIMHCKKE, | CTAHJApTHBIX | PacCy’KIEHHH, | OCHOB (QyHKIMOHAIE Tectupos
€CTECTBEHHO- u HxX i depeHnna | HbIX aCHI%e
HAYYHbIE MHHOBAIMOHH | TPUMEHUMOCT | JIBHOTO U TPOLIECCOB U obeceno
3HAHUS IS BIX 3124 b BO BCEX HHTETPAIBHOT | MOCTPOEHHSI Baume
[IOCTAHOBKH U npodeccuona | obmacTsx O MCYMCJICHHS, | MaTeMaTH4eCK
pelieHust JILHON YENIOBEYECKOM | IIEPEHOCHTh UX MOJIENEH.
CTAHIAPTHBIX U | JEATENBHOCTH | JESTEIbHOCTH. | M3BECTHBIE
MHHOBAIIHOHHBI OcHOBHBIE METO/IbI Ha
X 3384 OpaBUiIa U HETHUIIOBBIE
npodeccronan METOJIBI 3a7a4H.
BHOU pelenus
JEATETbHOCTH THIIOBBIX
3a1a4.
Pa3nen 2. O0bem QMCHUNIMHBI M BU/bI y4eOHO#i padoThI
OO01mas Tpy10eMKOCTh JUCIUILIMHBI COCTABIISIET S 3a4eTHBIX €AMHHUIL, 252 yac.
. Bcero CemecTpnl
Bua yue6Hoii padoTbl YACOR No 1 No 2
1 2 4
KonrakTtHas pabora (Bcero) 144 72 72
B TOM YHUCJIE:
Jlexuuu (JI) 40 20 20
[IpaxTnueckue 3ausartus (I113) 104 52 52
CamocrosiTesibHas padoTa (Bcero) 72 36 36
B TOM YHUCJIE:
[ToaroroBka K 3aHATHAM 24 12 12
[ToaroToBka K AEMOHCTPALUHU IPAKTUYECKUX HABBIKOB (PEIIEHUIO 24 12 12
TUTIOBBIX 3a]1a4)
[ToaroroBka K TECTUPOBAHUIO 24 12 12
Buja npome:xxyTouHoi 9K3aMeH KOHTaKTHas pabora 3 3
arTecTaluu caMoCTosTeNIbHast paboTa 33 33
OO0mas Tpy10eMKOCTD (Yachl) 252 108 144
3adeTHBIE eIUMHAILI 7 3 4




Pazgen 3. Coaep:xanue IMCHUILUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/iejiam)

3.1. Conep:xanue pa3aei0B AUCHUIIUHBI

Ne Kon
I/ | KOMIEeTEeHINH

HaumeHnoBanue pa3aena

AUCHUIIJIMHbI

Conep:xanue pasjesia (TeMbl pa3iesioB)

1 2

3

4

1. | OIIK-1

BBenenue B BeICIIYIO
MaTeMaTUKy

Jlexyuu:

OCHOBBI JTMHEHHOH anreOpEbI.

OCHOBBI aHATUTHYECKOI T€OMETPUH M BEKTOPHOHN aJIreOphI
Kommnekcuble uncna

llpaxmuueckue 3anamus.

Marpuuel. Onpenenuresnn. CUCTEMBbI TUHEUHBIX
YPaBHEHHUI.

OCHOBBI aHATUTUYECKON T€OMETPUU U BEKTOPHOU
anreopsl

KomnnekcHeie yncna.

Nrorosoe 3ansTre «BBeneHNE B BBICIIYIO MATEMATUKY»

2. | OIIK-1

DNeMEeHTHI
g hepeHITMPOBAHUS

Jlexyuu:

[penen GpyHKIMM

[Tpousroanas. Auddepeniuar.

Uccnenopanne GhyHKITHIA

q)yHK]_[I/Iﬂ HECKOJIbKUX MCPEMECHHBIX.

[Tpumenenus nonHoro auddepeHipana

IIpaxmuueckue 3anamus:

CoiictBa pynkmwmii. [Ipenen u HenpepbrIBHOCTH () yHKIIUN
[TpousBoanas. Juddepenuar.

Uccnenoanue pyHKuuit

OyHKIMS HECKOJIBKUX NepeMeHHBIX. [1oHbIi

g depeHran

HtoroBoe 3ausiTue «neMeHThl AudepeHnpoBaHus»

3. | OIIK-1

DIIeMEHTHI
MHTErPUPOBAHMUS

Jlexyuu:

[lepBooOpa3zHas. HeonpeneneHHbINH HHTETpA
OmnpeneneHHbIid HHTETpa

IIpakmuueckue 3anHAmMusL.

ITepBooOpa3nas. HeonpeaeneHHbI HHTErpal.
OrnpeneneHHbIi HHTErpal

4. | OIIK-1

Juddepenimanbabie
yYpaBHEHUS

Jlexyuu:

JuddepeHnmanbapie ypaBHEHHUS.

[Tpumenenune nudepeHITNaTbHBIX YPaBHEHHH TSI
MOACIIUPOBAaHUSA MTPOLICCCOB.

Ipakmuueckue 3aHamus.

Juddepenunanbabie ypaBHeHus 1-ro u 2-ro nopsiaka
[Tpumenenue nud. ypaBHEHUH 17151 MOIETTUPOBAHUS
IIPOLIECCOB.

5. | OIIK-1

Panpr

Jlexyuu:

Yucnosle ¥ (QYHKIMOHATIBHBIE PSIbI

CxoamMocTh psiga

Paznoxenue GyHKIUi B psiz

IIpakmuueckue 3aHAMUA.

Paznoxenue QpyHKIUA B psin

Hrorosoe 3aHsaTHE «DJIEMEHTHI HHTETPUPOBAHUS
Hrorosoe 3aHsATHE 10 KypCy MaTEMAaTUYECKOT O AHAJIA3A

3.2. Pa3enpl IMCUMIVIMHBI U MEXKTUCHUILUINHAPHBIE CBSI3HU € 00ecnieunBaeMbIMHU (MOCTeTYHOIIUMU)

JTUCHHUILIHHAMH




Ne HaunMenoBanue o0ecne4nBaeMbIX Ne Ne paznesioB 1aHHOM TUCUMILIUHBI, HEOOXOAMMBIX JIJISI

m\ (mocJjiexyomux) TUCHUUIIMH u3yqeHns odecrneunBaeMbIX (OCTeTYOIINX) TUCHUILUINH
n 1 2 3 4 5
1 | Uudopmaruka, MeaUIITHCKAS + + + + +
uH(pOpMaTHKA
2 | MexaHuKa, dJICKTPUUECTBO + + + + +
3 | Onruka, atToMHasi pu3nKa + + + + +
4 | Teopwust BEpOSTHOCTEH U + + + + +
MaTeMaTHYeCKasi CTATHCTHKA
5 | O6mas u MmeauIMHCKass Onopu3nKa + + + + +
3.3. Pa3zgennl AMCHUILIMHBI M BUABI 3aHATHH
Ne
wn HanmeHnoBaHme pa3jesia IUCUMILIMHBI JI 113 CPC Bcero yacos
1 2 3 4 5 6
1 | BBenenue B BHICIIYIO MAaTEMaTHKY 8 18 12 38
2 | DnemenTsl nuddepeHInpoOBaHUs 12 34 24 70
3 | DileMeHTBI UHTETPUPOBAHUS 8 18 12 38
4 | JuddepennuanbHbie ypaBHEHUS 6 24 12 42
5 | Pager 6 10 12 28
Bun HpOMG)Ky’l'O‘IHOfI KOHTaKTHas paboTa 3
aTrTecTaluu: IK3aMCH caMmocTosATeNpHas paboTta 33
| Uroro: 40 | 104 | 72 252
3.4. TeMaTHYeCKHH IJIAH JIEKIUIA
e Ne TemaTuka § TpynaoeMKocThb
i pasaena e Coaepxanne Jekuui (uac)
JTUCIHUILINHBI 1 cem. 2 cem.
1 2 3 4 5 6
1 1 OCHOBBI Martpuisl 1 onpeaenauTent. 4
JIMHEWHOU Cucrembl TMHEWHBIX YpaBHEHUI.
anreOpsl.
2 1 OcHOBBI Cucrembl KoopanHAT. JINHUN Ha TJIOCKOCTH. 2
AHAJIMTUYECKOU YpaBHeHUs IpsAMON IMHUU. JIMHUU BTOPOro
reOMETpUU U MOpsIIKA. Y paBHEHUS TOBEPXHOCTEN.
BEKTOPHOM [T10cKOCTh ¥ MIpsiMasi B MPOCTPAHCTBE.
anreOpbl
3 1 KommiekcHbie MmuoskecTtBa. UncmoBsie MHOKECTBA. 2
qucia MHOKeCTBO KOMITJIEKCHBIX YHCET
4 2 [Tpenen dynxkuun | [Moustre pynkmuu. CriocoObl 3aJaHUs U 4

npeactaBienus GpyHkiun. O61acTh
OmpeJieNICHUs] U MHOKECTBO 3HAaUeHU . Buib
¢byukmuii. CoiicTBa QyHKIUH:
HEIPEPBIBHOCTh, YETHOCTD, IEPUOANYHOCTD,
MOHOTOHHOCTb. CBOWCTBa OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHIA.

[Mpenen pynkmum. CBoMCTBA MPEACITIOB.
HenpepbsIBHOCTh (hYHKITHH.

5 2 [TponsBogHast. [TpousBomnas ¢pynkuu. Juddepenmman 2
Huddepeniman. byHKIUH.

['eomeTprueckuii 1 GU3NIECKUI CMBICI
IIPOM3BOIHOM MTEPBOT0 U BTOPOT'O MOPSIAKA.




I'eomeTrpuueckuii cmbica nuddepenimana.
YpaBHEHHE KacaTeIbHOW U HOPMAJIH K
rpaduky QyHKIUU B TOUKE.
6 2 HccnenoBanue HccnenoBanue CBOMCTB QYHKIHIA TTPU 2
byHKIMH MIOMOIIH NPEAEIIOB U MPOU3BOJIHBIX.
7 2 OyHKIUS [TonsTHe GYHKINN HECKOIBKUX MTEPEMEHHBIX. 2
HECKOJIBKUX Ob6unacte onpeaeneHus: GyHKIMH IBYX
HEPEMEHHBIX. MepPEMEHHBIX.
YacTtHble mpou3BOAHbBIE U AU dEepeHIInabl,
NOJIHBINA Tud dhepeHman.
8 2 [Tpumenenus [Tpumenenus nuddepenunana s 2
IIOJTHOTO PUOMKEHHBIX BBIYHCICHUH U BEIYMCIICHUS
muddeperana | MOrpeIIHOCTe KOCBEHHBIX U3MEPEHUI.
HccnenoBanue pyHKIIMA HECKOIBKUX
MEPEMEHHBIX Ha SKCTPEMYM. Y CJIOBHBII
AKCTPEMYM.
9 3 ITepBooOpa3nas. [Tonstue nepBoodpaznoii. CBoiicTBa. 4
Heonpenenennsnii | Heonpenenennsiii narerpan. ®opmyssl u
UHTEerpal MIpaBHJIa UHTETPUPOBAHUS. METOIbI
WHTETPUPOBAHUSL.
10 3 OnpeneneHHbIN Brrunciienne onpeaeneHHOro HHTerpaia. 4
UHTEerpal [TpumeHeHue onpe1eICeHHOT0 UHTErpaa Jiis
BBIUUCIICHUS TEOMETPUICCKHIX U (DU3HUCCKIX
BEJIMYMH.
11 4 Huddepenmmans | [onstue quddepeHnaabHOro ypaBHEHHsL. 4
Hble ypaBHeHUs. | OOIlee 1 YacTHOE pelieHue
QG GepeHIaIbHOT0 YpaBHEHUSI.
Huddepenunansusie ypaBHeHus 1-ro, 2-ro u
BBICIIIUX MTOPSIIKOB.
12 4 [Ipumenenue Cocrapnenue nuddepeHnaibHbIX ypaBHEHUN 2
muddepeHanbH | op yclaoBusAM 3agauu. Juddepennmanbuas
BIX ypaBHEHUN MOJIeJb Mpoliecca.
JUIst
MOJIETTUPOBAHMUSI
IIPOLIECCOB.
13 5 YucaoBrle U UYucnoBble psiibl. 3HAKOTIOCTOSIHHBIE, 2
(GYHKIMOHANTBHBIE | 3HAKOUEPEIYIOIIecs U 3HAKOIIepeMEHHbIE
PSIBI PSIBL.
OyHKIMOHATBHBIE PsIbl. CTEIIEHHBIC PSIBL.
14 5 CxonumocTs psia | CxoauMocCTh YMcIoBoro psaa. CXoauMocTh 2
cTenieHHoro psiaa. MaTepsan u paanyc
CXOJMMOCTH CTENEHHOTO psJa.
15 ) Paznoxenue Pasnoxxenne QpyHkuuii B creneHHo psi. Psjibl 2
(byHKIWMIA B psijt Tennopa u Maxkiopena. Beruucnenue
3HAYCHUH (DYHKITUU Pa3I0KESHUEM B PSIIT
Tetnopa.
Hroro: 20 20
3.5. TemaTuyeckuii NJIaH NPAKTHYECKUX 3aAHIATHI (CEMMHAPOB)
Ne Ne paszena TemaTuka } TpyaoeMKocTh
w/n J—— npalcrullecvlmx Copep:xanue NpaKTUYECKUX 3AHATUH (uac.)
3aHATHI 1 cem. 2 cem.

1

2

8

4

5

6

8




1 Martpuisl. Marpuiia, BUabl MaTpUIL, JEHCTBUS C 9
Onpenenurenu. MaTpullaMH, SKBUBAJICHTHBIC U3 nux
Cucrembl peoOpa30BaHUS MATPHIL. Ha IIT:
JIMHEWHBIX IIpakmuueckas no020mo6Ka: TeOPETHIECKHE 6
YpaBHEHHMIA. pacyeThl 1Mo TeMe 3aHATHS
2 OcHOBBI Cucrempl KoopauHAT. JIMNHUM HA IIJIOCKOCTH. 3
AHAJTMTUYECKOMN YpaBaenus npsimoit auHuud. [mockocts n W3 Hux
TEOMETPUU U npsiMasi B IPOCTPAHCTBE. Ha IIIT:
BEKTOPHOM anredpel | [Ipakmuyeckas no02omoeKka: TeopeTnyeckue 1
PACUYCTEI 110 TEME 3aHATHUA
3 KomruiekcHeie [IoHsATHE KOMIUIEKCHOTO YHCIIA. 3
4UCIIA. I'eomerpuueckoe nzoopakenune. Criocoob W3 Hux
3a/IaHKs KOMILIEKCHOTO nciia. JIeiicTBus ¢ Ha I111:
KOMIUIEKCHBIMH YHCJIAMHU. 2
IIpakmuueckas no02omoeKa.: TeopeTHIecKue
PACUYCTEI 110 TEME 3aHATHUA
4 Hrorosoe 3ansatue | [IpoBepounas padorta Nel u rekyiee 3
«BBenenue B TECTUPOBAHHUE 110 pA3JCILY. W3 nux
BBICLIYIO IIpakmuueckas no02omoeKa.: TeopeTHIecKue Ha IlIT:
MaTreMaTuky» pacyeTsl IO TeME 3aHATHS 2
5 CgoiictBa pynkiuii. | [Tonarue pynkunu. O0nacTs onpeneneHus u 9
IIpenen n MHO>K€CTBO 3HaueHU CBolcTBa QyHKIUI: Y3 aux
HENPEPHIBHOCTD HEIPEPBIBHOCTD, YETHOCTD, IEPUOAUYHOCTD, Ha IIT:
byHKIIUN MOHOTOHHOCTb. 6
CBoHCTBa OCHOBHBIX DJIEMEHTAPHBIX
GbyHKITH.
IIpakmuueckas no02omoeKa.: TeopeTHIecKue
PACUYCTEI 110 TEMC 3aHATHUA
6 [TpouzBoHasl. [IpouzBoanas GpyHkiuu. 9
Huddepenmmar. JuddepennrpoBanue CI0KHBIX (YHKIIHIHA W3 Hux
HuddepenumpoBanne QyHKINH, 3aJaHHBIX Ha IlIT:
HESBHO M NMAPaMETPUUYECKHU. 6
IIpakmuueckas no020mo6Ka: TeOPETHIECKHE
PACUYCTEI 110 TEMC 3aHATHUA
7 Hccnenosanue WccnenoBanue cBoicTB QyHKIUI npu 3
byHKIUH TMTOMOIIX IPEACIOB U MPOU3BOJHBIX. W3 Hux
Ilpakxmuueckas no02omosKa: TeopeTnIecKue Ha I111:
PACUYCTEI IO TEMEC 3aHATHS 2
8 OyHKUUA [TonsTHE QYHKIIMN HECKOIBKHUX TEPEMEHHBIX. 9
HECKOJIBKHUX Ob6nactp omnpeeneHust QyHKIUH IBYX W3 Hux
IIEPEMEHHBIX. IIEPEMEHHBIX. Ha [T
IonHbIi YacTHble NpOU3BO/IHBIE U UG HEepeHIInATb, 6
nmuddepeHtman MOTHBIN TudPepeHiman.
IIpakmuueckas no02omoeKa.: TeopeTHIecKue
PACUYCTEI 110 TEMC 3aHATHUA
9 Htorosoe 3ansatue | [IpoBepounas padora Ne 2 u Texyriee 4
«DIJIEMEHTBI TECTUPOBAHHUE 110 pa3lIeiny U3 nux
muddepenipoBan | [Ipakmuueckas no020mosKa.: TeopeTHYECKUe Ha IIT:
usi» pacyeTsl [0 TeMe 3aHSTHS 3
10 [TepBooOpa3nas. [Tonstue nmepBoobOpazHoi. CBOMCTRA. 12
Heomnpenenennsrii Heomnpenenennslit uarerpan. @opmyiisl 1 13 nux
UHTETpal. MpaBWJIa UHTETPUPOBaHUS. MeTo/1bI Ha gﬂ_[:

HUHTCIPUPOBAHUL.
HpaKmMIlQCKCl}Z Nn0020MOBKA: TCOPETUYCCKHUC
PpacyeThl 110 TEME 3aHATUA




11 3 OrnpeneneHHbIN Brluucnenue onpeneneHHoro HHTerpana. 6
HHTETpa IIpuMeHeHue ONpeneIeHHOr0 UHTErpasa Juist 13 nux
BBIYHCIICHHS T€OMETPUUYCCKUX U (PU3HUICCKUX Ha I
BEJTMYMH. 4
IIpakmuueckas no02omoeKa.: TeopeTHIecKue
PACUYCTEI 110 TEMC 3aHATHUA
12 4 Huddepentmansuer | [lonstre nuddepeHnnansHOro ypaBHEHHUS. 12
e ypaBHeHHs 1-ro u | O0Iiee u yacTHOE pelieHre W3 Hux
2-T0 TopsAIKa Qg QepeHIaIbHOr0 ypaBHEHUS. Ha [IT:
Pemenune muddepeHmanibHbIX YpaBHEHUMN: C 9
pa3AeIAIOUMUCS IEPEMEHHBIMH,
OJIHOPOJHBIX, JIMHEHHBIX, bepHyIu.
IIpakmuueckas no020mo6Ka: TeOPETHIECKHE
PACUYCTEI 110 TEME 3aHATHUA
13 4 [Tpumenenue qud. CocraBnenue auddepeHnnanbHbIX 6
YPaBHEHUU JUIst YPaBHEHUH IIOP YCIIOBHSM 3aJa4H. W3 aux
MOJICTTUPOBAHUS Juddepennmanbaas MoeIb Ipolecca. Ha ITI:
IIPOLIECCOB. Ilpakxmuueckas no020moeKa: TeopeTHIecKue 4
PACUYCTEI 110 TEMC 3aHATHUA
14 4 Hrorosoe 3anstue | [IpoBepounas padora Ne 3 u Tekyiiee 6
«DIIEMEHTBI TECTUPOBAHUE I10 pPa3aciy. W3 Hux
UHTCTPUPOBAHUSD) IIpakmuueckas no020mo6Ka: TeOPETHIECKHE Ha HIT:
PacUCThI 110 TEME 3aHATUL 5
15 5 Paznoxxenue Pa3noxxenue ¢GyHKIUI B CTENIEHHOM psi. 9
(GyHKUUH B psg Psanel Telinopa u MaknopeHna. Beraucnenue W3 nux
3HauYeHUHN (PYHKIHUU Pa3I0KEHUEM B DS Ha [T
Tennopa. 6
IIpakmuueckas no020mo6Ka: TeOPETHIECKHE
PACUYCTEI 110 TEMC 3aHATHUA
16 5 Utorosoe 3ausTue [ToxBenenue UTOrOB U3YYECHHSI JUCHIUTUTAHBI 1
10 Kypcy
MaTeMaTHYECKOTO
aHaJM3a
Hroro: 52 52
3.6. CamocTosiTe/IbHASI Pa00Ta 00yJaKOIIErOCs
o o
o
1 2 3 4 5
1 1 BBe/ICHHE B BHICIIYIO | ~ [ToaroroBka K 3aHATUAM, TECTUPOBAHHIO 12
MATEMATHKY - [ToaroroBka K JEMOHCTpAIIUH MPAKTHUECKUX
HAaBbIKOB (PEIICHUIO TUIIOBBIX 3a/1a4)
2 IIEMEHTEL - [ToaroroBka K 3aHATHAM, TECTUPOBAHHUIO 24
madbepertmposanus |~ [MoaroroBka K JEMOHCTpAIIAN MTPAKTUICCKUX
HAaBBIKOB (PEIICHUIO TUTIOBBIX 3a]1a4)
HToro yacoB B cemecTpe: 36
3 2 IIeMEHTEL - [loaroroBka K 3aHATUSIM, TECTUPOBAHHIO 12
HHTErpPUPOBAHHS - [TonroToBKa K AEMOHCTPALINY IPAKTUIECKUX
HAaBBIKOB (PEIICHUIO TUTIOBBIX 3a]1a4)
4 Tludpdeperumanpupe | - [1OATOTOBKA K 3aHATHSAM, TECTHPOBAHHIO 12
ypaBHEHHS - [ToaroroBka K JEMOHCTPAIIUH MPAKTHYECKUX
HAaBbIKOB (PEIICHUIO TUIIOBBIX 3a]1a4)
5 Pspl - IToaroroBka K 3aHATHAM, TECTUPOBAHUIO 12
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- [loaroroBka K IEMOHCTPAIIUHU TPAKTHIESCKUX
HaBBIKOB (PEIICHUIO TUTIOBBIX 3a/1a4)

Hroro yacos B cemecTpe:

36

Bcero yacoB Ha caMoOCTOSITE/ILHYIO padoTy:

72

3.7. JIaGopaTOpHbIii MPAKTHKYM — Y4€OHBIM IUIAHOM HE MPETyCMOTpPEH.

3.8. [IlpumMepHasi TeMaTHKAa KYPCOBBIX MPOEKTOB (PadoT), KOHTPOJILHBIX PA0OT — YUeOHBIM IUIAHOM HE

MIPETYCMOTPEHBI.

Pa3nen 4. [lepedyeHb y4eOHO-METOAMYECKOT0 M MATEPHAILHO-TEXHHYECKOT0 00ecriedeH sl TUCIMITMHBI

4.1. IlepeyeHb OCHOBHOI M 10NOJIHUTEIbHON y4eOHOM JTUTePaTyPhl, HeOOX0AUMOI 115 0CBOCHHS

JUCHHUILINHDI

4.1.1. OcHoBHasi TUTEpaTYpa

ly:l HaumenoBanue ABTOP (BbI) r::;’lrﬂe;;o KOH_BGOH%];?&:‘EPOB B Hanuuue B 9bC
1 2 3 4 5 6
1 | OcHoBbl BeICHICH MaTeMaTuku | W.B. 2012, 28 KoucynpTant
Y MaTEMAaTHUYECKON ITaBnymkosu | Mocksa CTyJleHTa
CTAaTHCTHKH ap. www.studmedlib.ru
4.1.2. JlonoTHUTeIbHAS JINTEpaTypa
Ne HanveHoBanHe ABTOp (b1) I'on, mecto Kou-Bo 3x3emMIuisipos Hanuune B
n/n H3JaHus B 0M0JHMOTEKe IbC
1 2 3 4 5 6
1 | MemunuHCKas U A.H.PemuzoB, | Mocksa: [DneKTpOHHBII Koncynbranr
Ouonoruueckas puzuka: A.T.Makcuna | "I'D0OTAP- pecypc]. CTy/I€HTa
cOOpHHK 3a/1a4 Menua", 2014
2 | COOpHHK 3334 110 BbICIICH o pen. B.1. M.: UHOPA- 8
MaTeMaTHKe IS Epmaxosa. M, 2002
SKOHOMHCTOB

4.2. HopmaTuBHasi 6a3a — HE UMeeTCs

4.3. TlepedyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHMKAIMOHHOI ceTH «HTepHET», HEOOXOAMMBIX

IJIS1 OCBOCHHUS THCIUILINHEI

Sk wdE

Allmath.ru—scamaremarrkaBomaommecte http://www.allmath.ru

Exponenta.ru: odpasoBatenbHbIif MATeMATHUYECKUiA caiiT http:/Awww.exponenta.ru

Wureprer-mipoekt «3amauny http:/Mww.problems.ru

http:/AMwww.cfin.ru/press/afa/97 3 164-219.shtml

Maremarukaon-line: cripaBousast nH(opMarwst BIOMOIIb cTyieHTy http:/AMww.mathem.hl.ru

Perre6rmk. Ru: BeiciasiMatemMaTikansKOHOMETpHKa— 33184, pereHust http://mww.reshebnik.ru

4.4. Mepeyenb nHGOPMALMOHHBIX TEXHOJIOTHi{, HCIIOb3YEeMBbIX /IS OCYLeCTBJIEHHs 00pa30BaTeIbHOI0
npoiecca no AMCHUILINHE, IPOrPAMMHOI0 odecrnedyeHHs H HHPOPMALHOHHO-CIIPABOYHBIX CHCTEM

B y4yeOHOM mporiecce UCTonb3yeTcs JIMIEH3NOHHOE TPOrpaMMHOE o0ecTiedeHue:

1. Jlorosop Microsoft Office (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok

JEMCTBHS IOTOBOpA - OECCPOUHBIN),

2. Jorosop Microsoft Office (sepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok

JEMCTBHS IOTOBOpA - OECCPOUHBIN),

3. Horosop Microsoft Office (Bepcus 2010) Ne 340100010914000246_ 45106 ot 23.12.2014r. (cpok

JEHCTBHS IOTOBOPA - OECCPOUHBIIN).

4. Jorosop Windows (Bepcus 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok aeiCTBHS

JI0TOBOpA - OECCPOUHBIA)
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5. Horosop Windows (Bepcus 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok aeiicTBust
JIOTOBOPA - OECCPOUHBIN ),

6. Jorosop Windows (Bepcust 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpok neicTBuUs
JIOTOBOPA - OECCPOUHBIN),

7. JloroBop AutuBupyc Kaspersky Endpoint Security nis 6usneca — Crannapraerii Russian Edition. 150-
249 Node 1 year Educational Renewal License, cpok ucnons3zoBanus ¢ 29.04.2021 mo 24.08.2022 r., HOMEp
mmnensun 280E-210429-102703-540-3202,

8. ABromaru3upoBaHHas cuctema TectupoBaHus Indigo Horosop Ne J153783/2 ot 02.11.2015 (cpok
nercTBrsl 0eCCPOUHBIH, 1 TOA TEXHUYECKOH MOICPKKH),

Obyuatomirecs: o0ecredeHbl JOCTYNOM (yAaJeHHBIM JOCTYIIOM) K COBPEMEHHBIM PO ECCHOHATIBHBIM

0a3aM JaHHBIX ¥ HHPOPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM:
Hayunas snekrponnas 6udanoreka e-LIBRARY. Pexxum nocryna: http://www.e-library.ru/.
CnpaBouno-nouckoBas cuctemMa Koncynprant [Lmtoc — OO0 «KoncynbrantKuposy.
«QnexTpoHHO-0nbInoTeunas cucremMa Kuposckoro 'MVY». Pexxum nocryma: http://elib.kirovgma.rul/.
OBC «Koucyaprant cryaeara» - OO0 «UI1Y3y. Pexum nocryma: http://www.studmedlib.ru.

1)
2)
3)
4)
5)

6)
7)

4.5.

OBC  «YHuBepcuTeTckas
http://www.biblioclub.ru.

oudImoTexka

OHJIAVH» -

000 «HekcMemnay». Pexum

9BC «KoncynbranT Bpada» - OO0 'K «I'DOTAP». Pexxum nocryna: http://www.rosmedlib.ru/
OBC «Aiidyke» - OO0 «Aiidykey». Pexxum nocryma: http://ibooks.ru.

OnucaHue MaTepUAILHO-TEXHUYECKOH 6a3bl, HEOOX0TUMO¥i /15 OCYLIeCTBJIEHHS 00Pa30BaTeILHOTO

npouecca no JMCHUIInHe
B npornecce npenogaBanusi AUCHMIUIMHBI (MOJYJIS) UCHOJIB3YIOTCSl CIIEAYIONIME CIEIUATbHbBIE

IIOMCILICHUA:
HaunmenoBanue O06opynoBanue, TeXHUYECKHE CPEACTBA
CHEeUATU3NPOBAHHBIX Homep kaOunera, agpec 00yueHusi, pa3MellleHHbIE B
noMeIIeHmit CHEINATH3HPOBAHHBIX MOMEIEHUAX

AynuTopus A7l IPOBEACHUS
3aHATUH JIEKIIMOHHOI'O THUIIA

1-411

r. Kupos, yn. Kapna Mapkca,
1n.137, 3nanue yueOHOTro

Crierain3upoBaHHas yueOHas MeOesb (CTol
U CTYJ MPETOAaBATENs, CTONBI U CTYJIbS
ydeHu4eckne).l KOMIbIOTEpP C BBIXOJIOM B

kopryca Nel WnTepHeT; mpoeKkTop, SKpaH,
3BYKOYCHMJIUTEIIbHAS anaparypa,
JIEMOHCTPAIIOHHBIE TEJIEBH30DBI.
Aynuropus s nposenenust | 3-803,3-819 CrenmanusupoBaHHas ydeOHas Mebels (CTon

3aHATHI JICKITMOHHOI'O THUIIAa

r. Kupos, yi1. Kapna Mapkca,
n.112, 3nanue yueOHOro
kopiyca Ne 3 (Co CTOJI0BOM U
XO03SHCTBEHHBIM OJIOKOM)

U CTYJI IIPETIOAaBaTENs], CTOJBI U CTYJIbA
yueHH4YecKHe). 1 KOMIBIOTEP C BBIXOJOM B
WHTepHeT; NpoeKkTop, 3KpaH,
3BYKOYCHJIUTENbHAS allaparypa,
JIEMOHCTPALIMOHHBIE TEIEBU30PHI.

Aynutopus s IPpOBEACHUS
JIEKIIMOHHOT'0/CEMUHAPCKOT0
THIIA

3-702

r. Kupog, yi1. Kapma Mapkca,
n.112, 3nanne yaeOHOTO
kopiryca Ne 3 (co cTo0BOM 1
XO3SIHICTBEHHBIM OJIOKOM )

Crierain3upoBanHas yueOHas MeOesb (CTou
Y CTYJI TIPETIOIABATEIS], CTOJIBI U CTYJIbSI
yueHH4YeCcKre). | KOMITBIOTEP C BBIXOJIOM B
HHTepHeT; IpOoeKTop, 3KpaH,
3ByKOYCHITUTEIIbHAS almaparypa,
JIEMOHCTPALMOHHBIE TEIEBU30PbI

VYuebnas aymutopun s
MPOBEACHUS 3aHATUI
CEMHHApPCKOro TUIA,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTAlUN

1-307, 1-404

r. Kupos, yn. Kapna Mapkca,
n.137, 3panune yaeb6HOTO
kopiryca Nel

3-414

r. Knpos, yi. Kapna Mapkca,
n.112, 3nanne yaeOHOTO
kopiryca Ne 3 (co CTONOBOH U
XO3SIHICTBEHHBIM OJIOKOM)

Crierain3upoBaHHas yueOHas MeOesb (CTou
U CTYJI IPETOAaBaTeNsl, CTONBI U CTYJIbS
YUCHHYECKHE); TOCKa JJIsl BEACHHUS 3alHcei
Mapkepamu; HHQOPMAIIMOHHBIE CTCH/IBI.
Kommsrorepasle kiaccs o 14
WHIMBHIYaJIbHBIX Pa00YnX MECT C
BO3MOXHOCTBIO BbIX0Ja B lHTEpHET 1
JIOCTYTIOM B 3JIEKTPOHHYO HH()OPMAIIHOHHO-
o0OpazoBaresbHYI0 Cpey By3a.

VY4ebHas ayIuTOPUH JUIS
IIPOBEJEHUS 3aHATUI

3-522 a
r. Kupos, yn. Kapna Mapkca,

Crieraan3upoBaHHas yueOHas MeOesb (CTou
U CTYJI MPETIOAABATENS, CTOMBI U CTYJIbS
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CEMHWHAPCKOIO THIIA, n.112, 3nanune yueGHOTO yueHn4yeckue). 1 KOMIbIoTep
TPYIIIOBBIX U kopiyca Ne 3 (CO CTOJIOBOH M | JIEMOHCTPAIMOHHBIA TEIEBHU30D,
MHIMBHYaIbHBIX XO3SHICTBEHHBIM OJIOKOM) 3BYKOYCHITUTEINbHAS alllapaTypa,
JIEMOHCTPALOHHBIE TEJICBU30PBI,

KOHCYJIbTAllU}, TEKYILETO
nH(pOPMAITHOHHBIC CTECHIBI.

KOHTPOJIS U TPOMEKYTOUHOM

arrecranuu
Y4eOHast ayTMTOPUH JIJIs 3-523 CrermansupoBaHHast ydeOHas MeOeIns (CTol
IpOBECHNUS 3aHATHI r. Kupos, yi1. Kapia Mapkca, | u cTyn mpenogaBaTess, CTONbI U CTYIIbS
CEMHHAPCKOTO THIIA, 1.112, 3nanue yue6HOTO § YYEHUYECKHE), T0CKa [T BEIEHUS 3amucen
IPYTIIOBBIX 1 Kopmyca Ne 3 (cocronoBoitu | mapkepamu; HHGOPMALIMOHHBIC CTEHIBI, |
HHTHBHTYATHHBIX X035 {CTBEHHBIM 0JIOKOM) KOMIIBIOTEP, IIPOEKTOP, IKPaH.
KOHCYJIbTallU}, TEKYILETO
KOHTPOJIS ¥ IPOMEKYTOYHOU
aTTecTaluu
YyeOHast ayTMTOPUH JIJIs 3-525 CrermansupoBaHHast ydeOHas MeOelns (CTo
NPOBEICHHS 3aHATUI r. Kupos, yn. Kapna Mapkca, | u cTyn npenogaBatenisi, CTOJIbL U CTYJbs
CEeMHHAPCKOro THIIA, n.112, 3nanue yue6GHOTO 5 YYEHUYECKHE), T0CKa JIUIs BEJIEHUS 3amucen
IPYIIOBBIX U koprmyca Ne 3 (co cTooBOH M | MapkepaMu., | KOMITBIOTED,

XO3AHCTBEHHBIM OJIOKOM) JeMOHCTPALMOHHBIH TEIEeBU30D,

VHJUBUYaIbHBIX
KOHCYJIbTAallMH, TEKYILEro
KOHTPOJIS U IPOMEKYTOYHOU

UH(QOPMaIOHHBIE CTEH/IBI,

arrecTanuu
VYyeOHas ayTuTOpUH 17151 3-414 CrienmanusupoBaHHas ydeOHast MeOels (cTomn
IPOBEICHUS TEKYIIETO r. Kupos, yn. Kapna Mapkca, | u cTyn npemnojaBaTensi, CTOJNBI U CTYJIbS
KOHTPOJIS X IPOMEKYTOUHOI n.112, 3nanue yuedHOro y4EHHYECKHE); JOCKa ISl BEJICHUS 3anncen
aTTeCTAINN kopiyca Ne 3 (co cronoBoiin | Mapkepamu; HH(GOPMAIIMOHHBIC CTCH/IBI.
XO3AHCTBEHHBIM OJIOKOM) KomneroTepusle kiaccsl o 14
HWHAMBUAYAIbHBIX PA0O0YHX MECT C
BO3MOXHOCTBIO BbIX0Ja B lHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYO HH()OPMAIIHOHHO-
00pa3oBaTeIbHYIO Cpey By3a.
[Tomemmenue mist 3-516 [TomereHust 17151 CaMOCTOATENILHOM PabOThI
CaMOCTOSATENBHOI paboTHI r. Kupos, yn. Kapna Mapkca, | ocHaieHsl KOMIBIOTEPHON TEXHUKOM ¢
n.112, 3nanne yuebHOTO BO3MO>KHOCTBIO BbIXofa B IHTepHET U
kopiryca Ne 3 (co cTONIOBOI M | JOCTYNOM B BJIEKTPOHHYIO HH()OPMAIIMOHHO-
XO3SAHCTBEHHBIM OJIOKOM) oOpasoBaresbHyI0 cpeny By3a, [1K mis

PpaboThI C HOPMATHUBHO-TIPABOBOM
JIOKYMEHTAIINEH, B T.4. SJIEKTPOHHOM 0a30it
"KoHcynpTaHT CTyneHTa»

[TomemieHust Asii caMOCTOSITENBHOM PabOThl OOYYArOUIMXCS OCHAIlEHbl KOMITBIOTEPHOM TEXHHKOHU ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu "MHTepHeT" u obecreueHsl JOCTYIOM B 3JIEKTPOHHYIO WH(OPMallMOHHO-
00pa3zoBaTeNbHYIO CpPEAy YHUBEPCUTETA.

Pazgen 5. MeTronnyeckue peKoOMeHIAIUH 110 OPraHU3AIUU U3YYeHU s THCHHIITHHBI

[Tpouecc n3ydeHus JUCHUILTUHBI IPEeTyCMaTPUBAET: KOHTAKTHYIO (paboTa Ha JEKIUAX U MPAKTUIECKUX
3aHATHUAX) U CAMOCTOSTENBbHYIO padoTy.

OcHoBHOe yueOHOE BpeMsl BbIIEISETCS Ha MPHOOpEeTeHHEe MPaKTUYECKUX HAaBBIKOB W aHAIHU3
(dbu3uIecKoro mporecca.

B kauecTtBe OCHOBHBIX (HOpM OpraHuzaluu ydyeOHOro mpolecca MO TUCHUIUIMHE BBICTYNAOT
KJIaCCUYECKHE JIEKIIMOHHBIE (C 3JIeMEHTaMU MPOOJIEMHBIX) M MPAaKTUYECKHUE 3aHATUS (C HCHOJIb30BAHHUEM
MHTEPAKTUBHBIX TEXHOJIOTUI 00yUYEeHHs), a TAK)KE CaMOCTOSTENNbHAsE paboTa 00yJaronuxcs.

[Tpu n3yueHnn yueOHOM TUCIUIIIMHBI 00y4atoIMMcs He0O0OXOAMMO OCBOUTh MPAKTUYECKUE YMEHUS 110
PEIIEHNI0 TUIOBBIX 3a]la4y, W3MEpPEHUI0 (PU3MUEeCKUX BeIMYMH U paboTe ¢ mpubopamMu M YCTAaHOBKaMHU B
COOTBETCTBHUH C TPEAJIaraéMbIMU HHCTPYKIIUSMH.

[Tpu npoBeaeHun y4deOHBIX 3aHATUN Kadenpa oOecreyruBaeT pa3BUTHE Y OOYYarOIIMXCS HABBIKOB
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KOMaHJIHOW pPa0OThl, MEXKIMYHOCTHOH KOMMYHHKALIUU, TPHHATUS PEIICHUH, JHIEPCKUX KaudecTB (IIyTeM
IIPOBE/ICHUS] MHTEPAKTUBHBIX JIEKIIUHA, TPYMIIOBBIX JUCKYCCHM, aHalIM3a CUTyallMi M UMUTALMOHHBIX MOJIENEH,
MPENoIaBaHusl TUCHMIUIMHBI (MOIyns) B ¢dopMe Kypca, COCTaBICHHOIO Ha OCHOBE PE3yJIbTATOB HAYUHBIX
UCCIICIOBAaHUM, IPOBOAUMBIX YHHMBEPCUTETOM, B TOM UHUCIE C YYETOM pPETHOHAIBbHBIX OCOOEHHOCTEH
npo¢eCCHOHATBLHOM 1eATENFHOCTH BBIITYCKHUKOB M OTpeOHOCTEl paboTomarerneit).

Jlexkuuu:

Knaccuueckas nekius. PekomenayeTcs pu u3y4eHnH BCeX TeM AUCLUUIUIMHBL. Ha nexuusax n3nararorcs
TEeMbl JUCLUIUIMHBI, HPEAYCMOTPEHHBbIE pabodel NporpaMMoM, aKLIEHTHUPYETCs BHHMMaHUE Ha Hauboiee
NPUHIUIHATIBHBIX M CIOXHBIX BONPOCAX AUCHUIUIMHBI, YCTAHABJIMBAIOTCS BOIPOCHI JJIsI CaMOCTOSITENbHON
npopabotku. KoHcnekT nekuuii siBisieTcst 0a30i Ipu MOArOTOBKE K MPAKTUYECKUM 3aHATHUAM, K SK3aMEHy, a
TaKXe [ CAMOCTOSTEIIbHOM pabOTHI.

W3noxeHne JEKIMOHHOIO MaTepuaja pPEKOMEHAYETCs IPOBOAUTh B MYJIbTUMEIUIHON (opMme.
CwMmbIciioBass Harpys3ka JIEKIMH CMEIIAETCsl B CTOPOHY OT H3JIOKEHHUS TEOPETUYECKOro Marepuaia K
(GOopMHPOBAHNIO MOTHBALIMK CAMOCTOSITEIBHOTI0 00yUeHHsI 4epe3 NOCTAaHOBKY ITpoOIeM 00ydeHHsl ¥ II0Ka3 MyTel
peteHust po(hecCHOHANBHBIX MPOOJIEM B paMKax TOW WM WHOU TeMbl. [Ipr 5TOM OCHOBHBIM METOJIOM BEACHUS
JIEKLMHU SBISIETCA METO/ IPOOJIEMHOT0 U3JI0KEHHsI MaTepuaa.

IIpakTHyecKue 3aHATHA:

[TpakTyeckue 3aHATUS 110 AUCUUIUIMHE IPOBOJATCS C LIEIbI0 IPUOOPETEHUS TPAKTUYECKUX HABBIKOB
B oOjactu aHanmu3a (GU3NYECKUX (MEXaHMYECKMX M OINTHYECKUX) IPOLIECCOB, MPOUCXOAALIMX B KUBOM
OMOJIOTHYECKOM OpTraHU3Me U IPUMEHEHUS PU3NUECKUX (DAKTOPOB B MEIUIIMHE.

[TpakTuyeckue 3aHATHS IPOBOJATCS B BUAE coOecejoBaHUM, 00CYXKAEHUH, pellIeHUs THIOBBIX 3a/ad,
TECTOBBIX 3aJaHUM.

Beinonnenune npaktuyeckoir paboThl 00ydarolrecs MPOU3BOAIT KaK B YCTHOM, TaK U B IMMCbMEHHOM
BUJIE.

[IpakTuyeckoe 3aHATHE CIIOCOOCTBYET OoJiee IIyOOKOMY MOHUMAHHIO TEOPETHMUYECKOro Marepualia
y4eOHOTO JUCIMILUIMHBI, a TAaKXKe Pa3BUTHIO, (POPMHPOBAHUIO M CTAHOBJICHHUIO Pa3IIMYHBIX ypOBHEH
COCTABJIAIOLINX IPOPECCHOHATBHON KOMIETEHTHOCTH 00YYaOLINXCS.

[Tpy M3ydeHun QUCUUTUIMHBI HCTIONB3YIOTCS CIIEAYIONIHE (OPMBI MPAKTUYESCKUX 3aHATHIA:

-_CeMMHAp TPAJUIMOHHBIN 10 TeMaMm:

OCHOBBI aHAIUTUYECKON T€OMETPUU U BEKTOPHOM anreOpbl
OnpeneneHHbl HHTETpal
[Ipumenenue nud. ypaBHEHUH 1Sl MOJIETUPOBAHUS ITPOLIECCOB.

- MIPAKTUKYM O PEUICHHUIO 33/1a4 10 TeMaM:
Matpuubl. Onpenenureny. CUCTEMbI IUHEWHBIX YPAaBHEHUH.
KommekcHble uncna.

CgoiicTBa hynkuuid. [Ipenen u HenpeprIBHOCTH PYHKIINH.
ITpousBonnas. uddepenuma.

WccnenoBanue pyHKIMi

OyHKIUSA HECKOIBKUX NepeMeHHbIX. [TonHblil quddepennnan
[lepBoobOpaznas. HeonpeneneHnHslil HHTErpat.
Juddepenunanbubie ypaBHeHus 1-ro u 2-ro nopsaka
Pasnoxxenue ¢pyHKIUi B psijg

- UTOTOBBIE 3aHATHUS NPOBOJATCS B (opMe NUCBMEHHOM MPOBEPOYHONW pPabOTHl (JIEMOHCTpAIUs
MIPAKTUYECKUX HaBBIKOB) U TEKYIIEr0 TECTUPOBAaHUS (HA OyMa>KHOM HOCHUTEJIE UM B KOMIIBIOTEPHOM KJ1acce).

CamocrosiTesibHasA padora:

CamocTtosTenbHas paboTa CTYyIEHTOB MOApPa3yMeBaeT MOJArOTOBKY MO BCEM pa3jeiiaM IUCIHUILTUHBI
«MaTteMaTH4eCKHi aHaJIN3)» U BKJIIOYAET MOATOTOBKY K 3aHATUSM, IOATOTOBKY K IPOBEPOYHON paboTe (peieHne
TUIOBBIX 3a71a4), HOJArOTOBKY K TECTHPOBAHUIO.

PaGota ¢ y4eOHOW nuTEpaTypoil paccMaTpUBaeTCs Kak BHUJ Y4eOHOW paOOThIl TO AWCIUIUIMHE
BBITOJIHSAETCSL B Tpefesiax 4acoB, OTBOAUMBIX Ha e€ m3ydenue (B pasgene CPC). Kaxnplii oOywaromruiics
o0ecrniedeH I0CTYIoOM K OuOIMoTedHbIM (oHIaM yHHUBEpcuTeTa U Kadeapbl. Bo BpeMs U3yueHUs: TUCHUIUIUHBI
oOyyaromuecst (1o KOHTPOJIEM IpenojaBareis) CaMOCTOATENbHO MPOBOAAT paboTy C JOMOTHHUTEIbHOM
nH(popMaIuen, TOTOBATCA K COOECEOBaHMIO HA CEMUHape. DTa paboTa crmocoOcTByeT (HOPMUPOBAHUIO HABBHIKOB
UCMOJIb30BaHUSl YUeOHOW M HayyHOH JIUTEPaTyphl, II100ATBHBIX WH(POPMALMOHHBIX PECYpPCOB, CIIOCOOCTBYET
(GOpMHPOBAHMIO JIOTHUECKOTo MblluleHHsd. PabGorta oOyuwaromierocss B rpynne (opMHpyeT YyBCTBO
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KOJIJICKTUBH3Ma U KOMMYHHUKAOEIEHOCTb.

Hcxoaubiil ypoBeHb 3HAHUI 00Y4aOIINXCs ONPEEIIeTCs TECTUPOBAHUEM U/UIIH COOECE0BaHUEM.

Texymmii KOHTPOJIb OCBOCHUS AUCHUIUIMHBI TPOBOIUTCS B (POPME pEIICHHUS TUIIOBBIX 3a/1a4, TECTOBOTO
KOHTPOJIsI, BHITOJHEHUS IPOBEPOYHBIX PaboT.

B KkoHLe M3yueHus: AMCLHUIUIMHBI IPOBOJUTCS IMPOMEXKYTOUYHAS aTTECTAlUsl C HCIIOJIb30BAHUEM
TECTOBOT'0 KOHTPOJIS, IPOBEPKU MPAKTUUECKUX HABBIKOB, COOECEOBAHMUS.

5.1. MeToauka npuMeHEeHHUs 3JIEKTPOHHOI0 O0yYeHHUS M JUCTAHIMOHHBIX 00Pa30BaTEeIbLHBIX TEXHOJIOTHI
NpU NPOBEJEeHMH 3aHATHI M HA JITANax TeKYLero KOHTPOJSI M NPOMEKYTOYHOH AaTTecTAlluM [0
AUCHUILIHHE

[IpuMeHeHHE AIEKTPOHHOrO OOyYeHUS U JAMCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH IO
TUCHUIUIMHE OCYILECTBIsieTCs B coOTBETCTBUU ¢ «llopsiakoM peanuszanuu 3JIEKTPOHHOTO OOy4YeHUS U
IMCTAaHIIMOHHBIX oOpa3oBaTenbHbIX TexHonoruii B ®I'BOY BO Kuposckuit I'MY MunsnpaBa Poccuny,
BBeZieHHBIM B zieiicTBue 01.11.2017, npuxas Ne 476-O/1.

JuctanninonHoe OOyYEHHE peaqu3yeTcss B 3JIEKTPOHHO-WH(OPMAIMOHHOW 00pa30BaTEIbHOM cpefe
YHuBepcuTeTa, BKIIOYAIONMICH  AJIGKTPOHHBIE  WH(POPMAIMOHHBIE U 00pa3oBaTelIbHBIE  PECYPCHI,
nH(OPMAaLIMOHHBIE M TEJICKOMMYHUKAIIMOHHBIE TEXHOJIOTUU, TEXHOJIIOTUYECKUE CPEACTBa, U 00ecreunBaroen
OCBOEHUE 00YYAIONIMMICS IIPOTPAMMBI B TIOTHOM 00beMe HE3aBUCUMO OT MECTa HaX O ICHUS.

OnektpoHHoe oOydenue (D0) — opranuzanusi 00pa30BaTEIbHONW JEATENBHOCTH C MPUMEHEHUEM
coJiepkarieiicss B 0a3ax JaHHBIX U MCIOJIb3yeMOU MPH peaiu3aluu 00pa3oBaTeIbHBIX MPOrpaMM UHPOpMAITU
u obecreynBamOIMX €€ 00paboTKy WH(OPMANMOHHBIX TEXHOJOTHUH, TEXHUYECKHMX CPEICTB, a TaKKe
MH(OPMALIMOHHO-TEIIEKOMMYHUKAIIHOHHBIX CceTel, 00eCneunBaIIUX Nepeaady Mmo JMHUSAM CBSI3U yKa3aHHOM
nHpOpMaNNH, B3aUMOACHCTBIE 00YUAIONIMXCS U IPETo1aBaTeIs.

Jucranunonusie oopazoBatenbhbie TexHonoruu (J10T) — oOpa3zoBaTenbHbIe TEXHOJIOTUH, PeaTu3yeMble
B OCHOBHOM C NIPHMEHEHHEM HWH(OPMAIMOHHO-TCIIEKOMMYHHKAIIMOHHBIX CETEH TpU OmMOCpenoBaHHOM (Ha
paccTOsSHUM ) B3aUMOJICHCTBIH 00y4aroIIuXcsl U pernoaBatens. Juctaniimonnoe odydeHue — 3To ojiHa u3 popm
o0Oy4eHusl.

[Tpu ucnonb3oBanuu D0 u JOT kaxaplii oOywaromniuiicss oOecrneuyuBaeTcsl JOCTYIIOM K CpEeACTBaM
AJIEKTPOHHOTO OOYYEeHHUS W OCHOBHOMY WH(GOPMAIMOHHOMY pEecypcy B 0OBbEeMe YacoB Yy4UeOHOro ILIaHa,
HEOOXOIUMBIX JJIS OCBOEHUS TIPOTPAMMBI.

B mpakTtuke npUMEHEHHs IUCTAHLMOHHOTO OOYYeHHUS MO JUCLHUIUIMHE HCIOJb3YIOTCS METOAUKU
CUHXPOHHOT'O M ACUHXPOHHOTO 00Y4YEHHUS.

Metonrka CHHXPOHHOTO IUCTAHIIMOHHOTO OOYYEHHs MpeaycMaTpUBaeT OOIlIeHHE OOydYarolerocs u
MPeroIaBaTelis B PSKUME PeabHOro BpeMeHH — ON-line obimenue. MCmonb3yroTest caeIyrone TEXHOJIOTHH ON-
line: BeOMHapb! (MM BUACOKOH(PEPEHIINN ), Ay TUOKOH(PEPEHINH, YaThI.

Meromka aCMHXpPOHHOTO JAMCTAHLMOHHOIO OOY4YeHMsI NMPUMEHSETCS, KOIr/a HEBO3MOXHO OOIlIeHHe
MEX]Ty TIpero/iaBaTesieM 1 00yJaroliMCs B pealbHOM BpeMeHH — Tak HaszbiBaeMmoe off-line oOmienue, obieHune
B peXHME C OTJIOKEHHbIM OTBeTOM. Mcmomp3yrorcs cienyromue texHojoruu off-line: anekrpoHHas moura,
pacchUIKU, GOPYMBI.

HauGonpurast 53ghekTHBHOCTH MPU TUCTAHIIMOHHOM O0YUYE€HHUH TIOCTUTAETCS MPU UCTIOTH30BAHUU
CMELIaHHbBIX METOJIMK JUCTAHIIMOHHOTO 00YyUYEeHHMS, IPH ITOM MOIPa3yMeBaeTCs, YTO IporpaMma 00ydeHus
CTPOMTCS KaK U3 AJIEMEHTOB CHHXPOHHOM, TaK U U3 3JIEMEHTOB aCHHXPOHHON METOJUKH 00yUEHUsI.

VY4eOHbIH Mpolece ¢ NCIOIb30BAHUEM JTUCTAHIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUN OCYIIECTBISIETCS
MOCPEICTBOM:

— pa3MeleHus yueOHOro MaTepualia Ha 00pa3oBaTeIbHOM caiiTe YHUBEPCUTETa;

— COTIPOBOXK/ICHUS AIEKTPOHHOTO O0YICHHS;

— OpraHH3allMy U MPOBEJICHUs KOHCYIbTAUH B pexuMe «on-line» u «off-liney;

— OpraHu3aIy 00paTHOM CBSI3H ¢ O0YUAOIIMMHUCS B pexxuMe «on-line» u «off-liney;

— obecrieueHusl METOANYEeCKON MOMOIIM O00yJaroIUMCs Yepe3 B3auMOACHCTBUE YYACTHUKOB Y4eOHOTO
nporiecca c WCTIONB30BAaHUEM  BCEX JOCTYITHBIX COBPEMEHHBIX  TEJIEKOMMYHHUKAITHOHHBIX
CpeACTB, OJJ00PEHHBIX JOKAIbHBIMH HOPMAaTUBHBIMU aKTaMH;
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— OpraHu3aly CaMOCTOSTENbHON pabOThl 00YJAIOLINXCS ITyTeM 00eCIIeYeH s yAaIeHHOT 0 TOCTYIa K
oOpazoBarenbHbIM pecypcaM (OBC, maTepuaiam, pa3MeIeHHbIM Ha 00pa30BaTEeIbHOM CaiTe);

—  KOHTpPOJII  JOCTMDKEHUS  3alUIAaHMPOBAaHHBIX  pE3yAbTaTOB  OOyYeHUS 1O  JAUCIUILINHE
oOy4JaronmMucs B pexxume «on-liney» u «off-line»;

— WICHTU(UKAIINH IMIHOCTH 00YUaIOIIerocs.

Peanuzanus mporpaMmsl B 3J€KTPOHHOM (hOpME HAUMHACTCA C MPOBEACHUS OPTaHU3AIOHHON BCTPEUH C
00y4JaronMMHUCs MOCPEICTBOM BHI€OKOH(epeHInK (BeOnHapa).

[Tpu >TOM NpenogaBareab HHPOPMUPYET 0OYHAIOLIUXCS O TEXHUYECKHX TPEOOBAaHUIX K 000PYIOBaHHIO
Y KaHaJlaM CBSI3H, OCYILECTBIISCT MPEABAPUTEIBHYIO TIPOBEPKY CBSI3U ¢ 00yUYAIOIIUMUCS, CO3JaHNE U HACTPOUKY
BeOuHapa. IlpemomaBarens TaKkKe CBEpSET MPEIBAPUTENBHBIA CIHUCOK OOydarommxcst ¢ (pakTHuyecKu
MPUCYTCTBYIONUMH, WHPOPMHUPYET UX O PEXKHME 3aHATHUH, OCOOCHHOCTSAX OO0pa3oBaTeIbHOrO Ipoliecca,
npaBUjIax BHYTPEHHETO pacropska, rpaduke yaeOHOro mporiecca.

[Tocne mpoBeneHMsI YCTAHOBOYHOTO BeOMHApa YUeOHBIN MPOIECC MOXKET OBITh PeaM30BaH aCHHXPOHHO
(oOyuarommmiics ocBamBaeT Yy4eOHBIM MaTepwal B Jt00oe ymOOHOe 1 HEro BpeMs W oOmaeTcs ¢
MPEIoIaBaTeNIeM C HCIOJIb30BAaHHEM CPEJICTB TEJICKOMMYHUKAIMH B PEKUME OTIOKEHHOTO BPEMEHHW) WIIH
CHHXPOHHO (IIpOBEACHUE YYEOHBIX MEPONPHUATHA M 00IIeHHe 00ydyaromerocss ¢ MpernojaBaTesieM B PEXUME
peasbHOrO BPEMEHH ).

[IpenoaBaTenb CaMOCTOATENBHO OIpPENeNsIeT IMOPSAJOK OKa3aHHi Y4eOHO-METOAMYECKOW TTOMOIIH
o0yJaromumMmcsi, B TOM 4ucie B (hopMe HHIWBUAYAIBHBIX KOHCYJIbTAIIMH, OKA3bIBAEMBIX JHCTAHIIMOHHO C
UCIIOJIb30BaHUEM HH()OPMAIIMOHHBIX U TEJICKOMMYHUKAITMOHHBIX TEXHOJIOTHH.

[Tpu nqucTaHMOHHOM O0YyYEHMH BaXKHBIM acClEKTOM SIBJISETCS OOIIEHUE MEXAY YJYaCTHUKAMHU y4yeOHOro
nporecca, oOs3aTenbHble KOHCYJIbTaMM npenoaasarens. [Ipu stom oOmieHue Mmexay oOydarouumucs u
IIpenojaBaTesieM IPOUCXOANT yIAIEHHO, IIOCPEACTBOM CPEACTB TEIEKOMMYHUKALIAH.

B conepxanue KOHCYJIbTallMi BXOJSAT:

— pa3bsiCHeHUe oOyuarommMmcsl oOmed TexHonoruu npumenenus snemeHToB 0 u JIOT, npuemoB u
Coco0OB  paboOTBl € MPEJOCTAaBICHHBIMH UM  y4eOHO-METOJMYECKUMH MaTepHalaMH, TPHHIUIOB
CaMOOpraHU3alK y4eOHOro Mpolecca;

— COBETHI M PEKOMEHJALNHU 10 U3YYEHHUIO IPOrpaMMbl JUCHUIUIMHBI U MOATOTOBKE K IMPOMEXYTOYHOU
aTTeCTalluu;

— aHaJIM3 NOCTYNMBIINUX BOIIPOCOB, OTBETHI HA BOIIPOCHI 00yUarOIINXCS;

— pa3pa0oTKa OTIENbHBIX PEKOMEHJAMH MO M3Y4YEHHUIO0 4YacTed (pasaesioB, T€M) JUCLHMIUIMHBI, IO
ITOATOTOBKE K TEKYILEH U TPOMEKYTOUHOM aTTECTALUN.

Taxoke OCYIIECTBISIOTCS MHIUBUAYaJIbHbIE KOHCYJIbTAMM OOYYaroIIMXCS B XOJ€ BBINOJHEHHUS UMHU
MUCbMEHHBIX PaboT.

OO0s3aTeNnbHBIM  KOMIIOHEHTOM CHCTEMbI JMCTAHLIMOHHOIO OOYYEHHs 10 AUCLUMILIMHE SBISETCS
3JIEKTPOHHBIN yueOHO-MeToquueckuit komrieke (3YMK), KoTopblil BKITIOYAET 3JIEeKTPOHHBIE aHAJIOTH MEYaTHBIX
yueOHBIX U3aHuM (Y4eOHHMKOB), CaMOCTOSITENIbHbIE DJEKTPOHHbIE YydeOHble u3aHus (Yy4eOHUKH),
JUJTAKTUYECKUEe MaTepUalbl Il MOJTOTOBKU K 3aHATHUSM, TEKYILIEMY KOHTPOJIIO U IPOMEKYTOUYHON aTTecTallly,
ayquo- M BHJAEOMAaTepuanbl, JIpyrue  CleHUaIu3UpOBaHHBIE KOMIIOHEHTHI (TEKCTOBBIE, 3BYKOBBIE,
MynabTUMeauiiHble). OYMK oOecrieunBaeT B COOTBETCTBMM C MPOTPaMMOM OpraHu3anuio oOy4yeHHMs,
CaMOCTOSITENIbHOM PabOThl 00Yy4aroIKXCS, TPEHUHIH MyTeM IpPEeAOCTaBICHHUS OOydarolmuMcs HEOO0XOAUMBIX
y4eOHBIX MaTepHaliOB, CIEHUAIBHO pa3paOOTaHHBIX JJIS pealu3alldd SJIEKTPOHHOIO OOyueHHs, KOHTPOJIb
3HaHuid. DYMK pasmemiaercst B 3€KTPOHHO-OMOIMOTEUHBIX CHUCTEMAaX W Ha 00pa3oBaTEIbHOM caiiTe
YHusepcurera.

Hcnonp3yemble BUAbI ya4eOHOM paOboThl o aucuuminHe npu npumenennud 30 u JIOT:

Ne Buow Buowi yuebnoii pabomul obyuarowuxcs
n/n | 3auamuti/pabom Koumaxmmnas paboma Camocmosmenvras paboma
(on-line u off-line)
1 | Jlexuuu - BeO-nex1uu (BeOnHapel) | - paboTa ¢ apXMBaMu MPOBEICHHBIX 3aHATHH
- BUJICOJICKITNN - paboTa ¢ OOPHBIMU KOHCTICKTAMH JICKITHI
- JIEKLMU-TIPE3EHTALIIH - BBIMOJIHEHUE KOHTPOJIbHBIX 3a/1laHUN
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2 [TpakTuueckue, - BUJICOKOH(EPEHITNH - paboTa ¢ apXuBaMU MPOBEICHHBIX 3aHATUI
CEMHHAPCKHE - BeOMHApBI - CaMOCTOSTENbHOE U3y4deHHe y4eOHBIX U
3aHATHS - CEMHMHApHI B YaTe METOJIMYECKUX MAaTEPHATIOB

- BUJICOJOKJIIa IbI - pellleHre TeCTOBBIX 33JaHUN U CUTYAIIMOHHBIX 3a]a4
- CEMHUHAPBI-POPYMBI - paboTa 1o TIaHaM 3aHSATHIA
- BeO-TpEHUHTU - CaMOCTOSITEIFHOE BBITIOJIHEHUE 3a/IaHUH U OTIIPABKa
- BUJIeo3alIuTa padbot UX Ha IPOBEPKY MPernoaBaTelio

- BBITIOJIHEHUE TEMaTHYECKHUX pedepaToB.

3 | Koncynpramuun - BUJICOKOHCYJIbTAIIUI - KOHCYNIbTaluu-(OpyMbl (MM KOHCY/IbTAIIUU B YaTe)
(rpymmoBsie U | - BeO-KOHCYJIbTalluu - KOHCYJIbTallMU ~ TIOCPEICTBOM  00Opa3oBaTEIbHOTO
WHIMBUIyaIbHbIC) | - KOHCYJIbTAI[MH B YaTe caiita

4 | IlpoBepodHbIE U | - BUJICO3AIIUTHI - paboTa ¢ apXuBaMU MPOBEJACHHBIX 3aHATUI
CaMOCTOSITENIbHBIE | BBITOJHEHHBIX padoTt | - caMocToATENbHOE U3yueHHe yueOHBIX u
paboThL. (rpynmnoBbie U | METOJAMYECKUX MATEPUATIOB

WH/IMBUyaJIbHBIC) - pellleHre TeCTOBBIX 33JaHUN U CUTYAIIMOHHBIX 3a]a4
- TECTUPOBAHUE - BBITIOJIHEHUE TTPOBEPOYHBIX U CAMOCTOSTEIILHBIX
pabot

[lpn peanm3anmu TpPOrpaMMbl WM €€ 4YacTed ¢ TPUMEHEHHUEM JJEKTPOHHOTO OOY4YCHHS H
JMCTAHIIMOHHBIX TEXHOJIOTHH Kadenpa BeAeT ydeT M XpaHCHHE pPE3YJIbTaTOB OCBOCHHUS OOYYarOUIMMHCS
JTUCIUIUTAHBI Ha OyMa)KHOM HOCHTENE U (HIIH) B AJIEKTPOHHO-IM(ppoBoii hopme (Ha 0Opa3oBaTeIILHOM caiTe, B
cucreme INDIGO).

Tekymmmii KOHTPOJIb YCIIEBAEMOCTH U TPOMEXKYTOYHAs aTTecTalusi OOydarommxcs 10 Y4eOHOH
mucnuiuinie ¢ npumedHennem 20 u  JIOT ocymiectBisercss mocpeacTBoM cobecenoBanus (on-line),
KOMIIBIOTEPHOI'O TECTUPOBAHMS WIIHM BBIIIOJHEHHS THCBMEHHBIX paboT (on-line miu off-line).

Pa3nen 6. MeToguyeckue yka3anus 1Jisl 00y4aroluXcsl 0 OCBOEHHIO T CUMILIMHBI (MPUJI0KeHHE A)

N3yuenune nUCIMIUIUHGI CIIEAYeT HAUMHATH C TPOPaOOTKH JaHHOM pabouelt mporpaMMbl, METOANYECKUX
yKa3aHUW, MPOMUCAHHBIX B IMporpaMMe, 0co0O€ BHHMMAHHUE YAENSeTCS UeNsM, 3ajadaM, CTPYKType U
COJICPKAHUIO TUCLUTLIINHEI.

VYcnenHoe n3ydeHne AUCHUTUIMHBI TPeOyeT 0T 00yJaronuxcs MOCEHICHNS JICKIHI, aKTUBHOM paboThI
Ha MPAKTUYECKUX 3aHITHUSIX, BBHITIOJIHEHUS BCEX YUCOHBIX 3aJaHHUI MpernoiaBaresis, 0O3HaKOMJIEHUsSI ¢ 0a30BbIMHU
y4yeOHMKaMHU, OCHOBHOHM U JIOMOJHUTENHHOU uTeparypoil. JIeKinu uMeroT B OCHOBHOM OO30pHBIIN XapakTep u
HalleJIEeHbI Ha OCBeIlleHne HanboJiee TPYJIHBIX BOIPOCOB, a TAKXKE MPU3BAHBI CIIOCOOCTBOBATH (hOPMHUPOBAHUIO
HABBIKOB paboOThl ¢ HayuHO#l nuTeparypoil. [Ipeamonaraercs, uTto oOydarommuecs MPUXOASIT Ha JIEKIHH,
MPEABAPUTEIIBHO TPOPab0TaB COOTBETCTBYIONIUN Y4eOHBIM Marepuan MO0 HCTOYHUKAM, PEKOMEHIYEMBIM
IIPOrpPaMMOH.

OCHOBHBIM METOJIOM OOYYEeHHUsI SBISETCA CaMOCTOSITENbHAsT paldoTa CTYIAEHTOB C Y4eOHO-
METOANYECKUMHU MaTepualaMy, HAy4YHOU nuTepaTtypoil, MHTepHeT-pecypcamu.

[IpaBunpHass  opraHu3alsi CaMOCTOSATENBbHBIX  Y4YEOHBIX  3aHITHH, WX CHUCTEMAaTUYHOCTD,
1enecoo0pa3Hoe MmiIaHupOBaHUE pabovero BpeMEHH MO3BOJSIOT 00YJaIOIIUMCS pa3BUBaTh YMEHUS M HABBIKU B
YCBOEHUU W CHUCTEMAaTH3allMi MPHOOpETaeMbIX 3HAHHWM, OO0eCreYrMBaTh BBHICOKUNM YPOBEHb YCIIEBAEMOCTH B
nepuoj 00y4YeHusl, MOTYYUTh HaBBIKU TOBBIIIEHHS MTPO(ECCHOHAIBHOTO YPOBHSL.

OcHOBHOH (HOpMOM TPOMEKYTOYHOTO KOHTPOJIS W OIEHKH PEe3yIbTaTOB OOYYEHHS MO JUCIHILUIMHE
aBIeTCS dk3aMeH. Ha sk3amene oOydaromiuecs JOJDKHBI MPOJEMOHCTPHPOBATH HE TOJIBKO TEOPETUUYECKUE
3HAHUS, HO U TPAKTUYECKHE HABBIKH, MOJyUYCHHbBIE HA TIPAKTUUCCKUX 3aHITHIX.

[TocTosiHHAsT aKTHBHOCTh HA 3aHATUSAX, TOTOBHOCTh CTaBUTh M OOCYKIATh aKTyalbHBIE MPOOIEMBI
JTUCITUTITMHBI - 3aJI0T YCIIENTHOW padOTHl ¥ TTOJIOKHUTEIHHON OI[EHKH.

[TonpoOHBIE METONUYECKHE YKa3aHUS K TPAKTUYECKUM 3aHITHUSIM M BHEAYTUTOPHOU CaMOCTOSITEIILHON
paboTe Mo KXo TeMe TUCIUILTAHBI PEICTABIICHBI B TIPHIOKEHUH A.

Pasznen 7. OueHovHble cpeacTBa AJsi NPOBeAeHHUS TEKYILIEro KOHTPOJIA U MPOMEXKYTOYHON aTTecTalHuu
00y4arouuXxcs no JucuMIVIuHe (mpusioxkeHue b)

OuLeHOYHBIE CpEACTBA — KOMIUIEKT METOJMYECKUX MAaTepUaioB, HOPMUPYIOIIUX MPOLEAYpPbI
OIICHMBAHUS PE3yJbTAaTOB OOy4YEHHUS, T.€. YCTAHOBJCHHUS COOTBETCTBUS Yy4YEOHBIX JIOCTHIKCHHUI
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3aIuIaHUPOBAHHBIM pe3yJbTaTaM 00y4eHUs U TpeOOBaHUAM 00pa30BaTEIbHON MPOrpaMMBbl, pabouei mporpaMmbl
JUCLUTTHBIL.

OC kak cucteMa OLIEHUBaHUsI COCTOUT U3 CIEAYIOIIUX YacTeM:

1. TlepeuHs KOMIETEHLUH C YyKa3aHUEM OHTaloB UX (OPMHPOBAHUS B IPOLECCE OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

2. Iloka3zareneil u KpuTepuil OLIECHUBAHUS KOMIIETCHIMI Ha pa3IMYHbIX dTanax ux GopMUpPOBaHHUS,
OIMCAaHME IIKaJl OLCHUBAHUSI.

3. TuNOBBIX KOHTPOJIBHBIX 3aJaHUI 1 UHBIX MaTE€PUAIOB.

4. MeToanuecKuX MaTepHaioB, ONPEACISIOMNX MPOIETyPhl OLICHUBAHUS 3HAHUH, yMEHHH, HABBIKOB
U (WIK) ombITa NPo(ecCUOHANBHOMN NeATEIbHOCTH, XapaKTEPU3YIOLIUX 3Tallbl (POPMUPOBAHUS KOMIIETCHIIUH.

OrneHouHble CpeAcTBa U MPOBEACHUS TEKYIIEro KOHTPOJS M MPOMEXKYTOUYHOW AaTTECTAlUH IO
JUCLUIUIMHE MPE/ICTaBIEHbl B IPUIIOKEHUH b.

Paznen 8. OcoOeHHOCTH Y4eOHO-METOAUYECKOr0 oOecnedeHusi 00pa3oBaTeJIbLHOr0 Tpouecca II0
AUCHMILINHE JJI HHBAJIWI0B M JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAMHM 310POBbS

8.1. BbiOop MeT010B 00yueHust

Bbi0op MeTo/10B 00y4eHHs OCYIIECTBISIETCS, MCXOAS M3 UX JOCTYIHOCTU JUIsl MHBAJIUAOB U JIMIL C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBSI.

Bri6op MeTo0B OOyueHHs OmpeeNseTcs CoAepKaHueM OOYYeHHs, YpOBHEM MpodeccrnoHaIbHON
MOJrOTOBKM TIE€JaroroB, METOAMYECKOI0 U MaTepUalbHO-TEXHMUYECKOI0 00ecredyeHusi, O0COOEHHOCTSIMU
BOCTIpHATHA y4eOHOW wH(pOpMamuu 0O0ydJarOMMXCSI-UHBAIUIOB W OOYYaIOMMXCS C OTpaHHMYCHHBIMH
BO3MOKHOCTSIMM  370pOBbsi. B 00Opa3oBaresibHOM IpolLiecCe MCIOJB3YIOTCA  COLMAJIbHO-aKTUBHBIE U
pediiekCuBHBIE METOIbI 00YYEHUS, TEXHOJIOTHH COIMOKYJIBTYPHON PeadMINTAINU C EIbI0 OKa3aHHUS TTOMOIIH
B YCTaHOBJECHUHU IIOJHOLIEHHBIX MEXIMYHOCTHBIX OTHOIIEHUH € JAPYrMMH OOYYarolUMHCS, CO3JaHUU
KOM(pOPTHOTO IICUXOJIOTUIECKOTO KJIMMaTa B TPYIIIIE.

B ocBoeHMH IMCUMIUIMHBI MHBaIMJAMHM U JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3/10pOBbS
OoJpIIOe 3HAYCHHE MMEET MHIMBHIyaldbHas padora. [log muamBHIyanpHON pabOTOil Mmojpa3symMeBarOTCs JBE
¢dopMBl B3aMMOAEUCTBUS C IIpeNojaBaTeleM: HHIUBUAYyaldbHas y4yeOHas paboTa (KOHCYJbTalUH), T.€.
JOTIOJTHUTEBHOE pa3bsICHEHHE Yy4eOHOro Mmarepuajga MW YIIyOJeHHOE HW3YydeHHEe MaTepuaja ¢ TeMHU
o0yJaroIuMHCs, KOTOpble B 3TOM 3aMHTEPECOBAaHbl, W WHIMBHIyalbHas BOCIUTAaTeIbHas padoTa.
WupuBuayanbHbIE KOHCYABTAlMM TI0 TPEIMETY SBISIOTCS BaXHBIM  ()AaKTOPOM,  CITIOCOOCTBYIOIIUM
WMHAMBUyaIn3aluu OOy4YeHHMs M YCTAHOBJIEHHIO BOCIHUTATEIBHOIO KOHTAKTa MEXIy IpernojaBaTelieM U
00y4aroImnMCsl HHBAJTHJIOM WJIA 00yJarOIIUMCSI ¢ OTPAaHUIEHHBIMU BO3MOKHOCTSIMU 3/J0OPOBBSI.

8.2. Ob0ecnneyenue 00y4YalOIIMXCS HMHBAJIWIOB W JHUIl ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHM 3/10POBbSI
NMEYATHBIMH M JJICKTPOHHBIMH 00pa3oBaTeJLHBIMH pecypcamMu B (opmax, aJanTHPOBAHHBIX K
OrpaHNYEHUSAM UX 310POBbSI

[Ton6op u pa3zpaboTka yueOHBIX MaTEpUaATIOB IPOU3BOIATCS C YIETOM TOT0, YTOOBI MPEIOCTABIATH 3TOT
MaTepuaia B pa3MuHbIX (OpMax TakK, 4TOObl MHBAIMIBI C HApPYIIEHUSMHU CiIyXa MOJy4dald HH(OpMaILHIo
BU3YaJIbHO, C HAPYUIEHUSMHU 3pEHUs — ayAHalIbHO (HallpUMep, ¢ HCIOJIb30BaHUEM IPOrpaMM-CHHTE3aTOPOB
peur) WIK ¢ TOMOIIbIO TU(PIOMHPOPMAIIMOHHBIX YCTPONCTB.

Y4eOHO-MeToInYecKre MaTepUabl, B TOM YHUCIIE AJISl CAMOCTOSATEIbHOM paboThl 00yJaromuxcs U3 yucia
WHBAJIN/I0B U JIUL] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbS, IPEAOCTABIISIFOTCS B OpMax, aJalTUPOBAHHBIX
K OTPaHUYEHUSIM HX 3A0POBBS M BOCIIPUATHS HHPOPMALIUU:

Kamezopuu ooyuarowuxcs Dopmui
C HapymieHneM ciyxa - B me4aTHo# hopme
- B pOpMeE DIIEKTPOHHOTO JTOKyMEHTa
C HapymeHreM 3peHust - B [Ie4aTHOH )opMe YBEITMIECHHBIM IPU(TOM

- B (hopMe BIIEKTPOHHOTO IOKYMEHTa

- B hopMme ayanodaiina

C orpaHnyueHHEM BUTATENbHBIX (PYHKIHNA - B le4aTHo# hopme

- B (hopMe BIIEKTPOHHOT'O IOKYMEHTa

- B hopMme ayanodaiina

JlaHHBIH TIepeUYeHh MOKET OBITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTE€HTA O0yJaIOITUXCS.
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8.3. [IpoBeneHne TeKyIero KOHTPOJIsi U MPOMEKYTOYHOIH aTTeCTALMH € Y4eTOM 0COOEHHOCTel HO3010Tuil
HHBAJH/I0B U JINL C OTPAHNYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Jns ocymiecTBiIeHUs MPOLEAYp TEKYLIErOo KOHTPOJIA YCIIEBAEMOCTH U IIPOMEKYTOYHOM arTecTaluu
00y4aroluXcsl CO3/1aHbl OLIEHOYHBIE CPEJCTBA, aJalTUPOBAHHBIE JJIsi WHBAJIUAOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXHOCTSAMHU 3J0POBbA W IMO3BOJAIOMIUC OLCHUTH MJOCTUIKCHHUC HMU 3allJIAHUPOBAHHLIX PE3YJIbTATOB
oOyueHUssT M YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIMM, MPEIyCMOTPEHHBIX paldouell mporpammon
JUCLIATIIINHEIL.

®opma MpoBeIeHUs TEKYILEro KOHTPOJIA U MPOMEKYTOYHON aTTeCTalluu AJIs 00y4aronXcs ~-MHBAIN/IOB
YCTAQHABJIMBACTCS C yYETOM MHUBHIYaTbHBIX MCUXO(PH3MUECKUX 0COOCHHOCTEH (YCTHO, MUCHMEHHO Ha Oymare,
MMCBMEHHO Ha KOMIIbIOTEpE, B (popme TecTupoBaHus U T.1.). [Ipu HeoOxoaumocTu o0ydaroueMycs-HHBIUTY
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BPEMS UL ITOATOTOBKU OTBCTA HA 3TAIIC HpOMe)ICYTOqHOﬁ aTTeCTaluu.

Jns oOywaromuxcs ¢ OrpaHUYEHHBIMH BO3MOMKHOCTSIMH 37I0POBBSI IPEIYyCMOTPEHBI CIIEIYIOIINE
OLICHOYHBIE CPEJCTBA:

Kamezopuu ooyuarowguxcsa Buowt oyenounvix cpeocme Dopmvl KOHMPOJIA U OUECHKU PE3YTbMAM 08
00yuenus

C HapyuieHueM ciyxa Tect [IPENMYIIECTBEHHO NMMCbMEHHAs MPOBEpKa

C HapyuieHreM 3peHus CobecenoBanue MPEUMYIIECTBEHHO yCTHast MpOBEpKa
(MHOUBHIYATBHO)

C orpannueHnem pelieHue JICTAHI[MOHHBIX | OPTaHW3alds  KOHTPOIS  C  IOMOIIBIO

JBUTATEeTHHBIX (pyHKIHMN TECTOB, KOHTPOJBHBIC BOTIPOCHI | JIEKTPOHHOU 0007109KH MOODLE,
MMMChMEHHAsI POBEPKa

8.4. MaTepua/ibHO-TeXHUYeCKOe ofecrieyeHHe 00pa30BaTeJLHOr0 INpouecca Ui MHBAJIMIOB M JIHI €
OrpaHHYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

1) s maBanuoB u smil ¢ OB3 mo 3penuro:

- obecrieyeHre 10cTyna 00y4yaroIerocs, sIBJISIOLErocst CIENbIM U UCTIONIb3YIOLIEr0 CO0aKy-IOBOABIPA, K
3IaHHUI0 Y HUBEPCUTETA;

- IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOLIETO 00yYaroIeMycsi HEOOXOAUMYIO TOMOIILb;

- HaJM4yue aJlbTepHATHBHOM BepcHM OQUIMAILHOIO caiita YHuBepcurera B cetH «MHTepHeT» s
00yJaroImuxcs, SIBISFOIUXCS CICHBIMU WU CIa00BUIALIMMU;

- pa3MelIeHue ayTUTOPHBIX 3aHATHH MPEUMYIIECTBEHHO B ayJUTOPHUSAX, PACIOJIOKECHHBIX Ha TEPBBIX
ATa)kaX KOPITyCOB Y HUBEPCUTETA;

- pa3MelleHre B IOCTYIHBIX JJI1 00y4JaroluXcsl, BISIOIUXCS CIETBIMU WM CIA00BUIALIMME, MECTaxX U
B QJalTUPOBAaHHON (Qopme (C ydeToM UX OCOOBIX MOTpeOHOCTEH) CIPaBOYHOM MH(OpPMAIMK O pacIHUCAHUU
y4eOHBIX 3aHATHH, KOTOPas BHIIOIHIETCS KPYITHBIM PEIbeHO-KOHTPACTHBIM HIPU(PTOM Ha OEIOM HIIH KEJITOM
¢bone u nyonupyercs mpudToM bpaiis;

- IPEJIOCTaBJIEHUE JIOCTYyNa K y4eOHO-METOJAMYECKUM MaTepHhallaM, BBHIIIOJHEHHBIM B albTEPHATHUBHBIX
(dopmarax rnedaTHbIX MaTEpUAIOB WK ayAnodailnos;

- HaJIMYMe AJIEKTPOHHBIX JIYTl, BUJIEOYBEINYUTENIEH, MPOrpaMM HEBU3YaJIbHOTO JI0CTYIA K MH(GOpMaIuy,
IPOrpaMM-CHHTE3aTOPOB PeUd U JAPYIHX TEXHMUYECKHX CpPEICTB IMpHeMa-Tliepenadn yueOHOH HHpopManuu B
JOCTYIHBIX JUIsl 00yJaromMXcsl ¢ HapyLEeHUsIMU 3peHust popmax;

- IPEAOCTaBI€HHE BO3MOXKHOCTU MPOXOXKJIEHHUS TMPOMEXKYTOUHON aTrTecTalud ¢ MpUMEHEHHEM
CHELHabHBIX CPEJCTB.

2) s wHBaIKI0B U snil ¢ OB3 o ciyxy:

- IPHUCYTCTBUE CypJAONepeBoIYMKa (NP HEOOXOJMMOCTH), OKAa3bIBAIOLIETO0 O0YyYaromeMycs
HEOOXOMMYIO TTOMOIIb TTPH IPOBEICHUH ayTUTOPHBIX 3aHSATHH, TIPOXOKICHNHU MPOMEKYTOYHOH aTTECTaIlNH;

- OyOnmupoBaHHME 3BYKOBOW CHpPaBOYHOW HMH(pOpMAIMM O PACHMCAHWU Y4EOHBIX 3aHATUNH BU3YyaJbHOU
(ycTaHOBKa MOHUTOPOB C BO3MOXHOCTBIO TPAHCIISALUU CYOTUTPOB);

- HaJlM4ue 3BYKOYCHJIMBAIOIIEH ammaparypbl, MYJIbTHUMEAMUHBIX CPEICTB, KOMIBIOTEPHOW TEXHUKH,
ayIMOTEXHUKN (aKyCTHYECKUE YCHUJIMTEIH ¥ KOJIOHKH), BHICOTEXHUKH (MYIBTUMEIUWHBIA MPOEKTOD,
TEJEeBU30p), JEKTPOHHAs JOCKA, JOKYMEHT-KaMepa, MyJIbTUMEANIHAS cUCTEMa, BUIEOMaTEepHaIIbI.

3) g nHBaMI0B U ui ¢ OB3, MMEIonX oOrpaHHYCHUS TBUTATEeIbHBIX (DYHKITHIA:

- obecrieyeHue JocTyna 0Oydarollerocs, UMEIOIIero HapylleHusl OMOPHO-ABUTAaTEeIbHOrO anmnapara, B
3/1aHie Y HUBEpCHUTETA;
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- OpraHu3aIys IPOBEJACHHS AyJAUTOPHBIX 3aHATHIA B ayAHTOPHIX, PACIIOIOKEHHBIX TOJIBKO Ha TEPBBIX
3Ta)kax KOPIyCOB Y HUBEPCUTETA;

- pasMmemnieHrue B JAOCTYMHBIX i OOyYalolmUXCs, WMEIOIIMX HAPYIICHUS OMOPHO-IBUTaTEIILHOTO
ammapara, MecTax M B aJIalTUPOBaHHON (popme (C ydeToM UX 0COOBIX TOTPEOHOCTEH) CIIpaBOYHON WH(OpMaIun
O pacmucaHWM YYEeOHBIX 3aHSTHH, KOTOpas pacrojaracTcsi Ha YpPOBHE, YIOOHOM i BOCHPHUSTHS TaKOTO
oOyuJaromerocs;

- IPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO 00yJaroneMycss HeOOXOIMMYIO TTOMOIIb TPU MPOBEICHUN
ayTUTOPHBIX 3aHATHUH, IPOXOKICHUH TPOMEKYTOUHOMN aTTeCTalluy;

- HaJIM49HUe KOMITBIOTEPHOW TEXHUKH, aJalTHPOBAHHON ISl MHBAIHJIOB CO CHEIHATLHBIM POTPaMMHBIM
o0ecrnieueHreM, albTePHATUBHBIX YCTPOMCTB BBOAA MHGOpPMAIMU M JIPYTUX TEXHUUYECKUX CPEJICTB MpUeMa-
nepenayn yaeOHoW WH(GOpMAIMK B JOCTYIHBIX JUJIS OOYYArOIIMXCS C HAPYIICHUSIMH OMOPHO-JBHTaTEIILHOTO
anmapara gopmax;

4) s uaBatuoB U auil ¢ OB3 ¢ ApyriuMy HAPYIICHUSIMU MITH CO CJIOXKHBIMU eEKTAMU - OMIPEACIIACTCSI
WHIUBUYAJIbHO, C YY€TOM MEIUIIMHCKUX TToka3zanuii u UITPA.
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JlonosiHeHNsI M MI3MeHeHHsl B padouel mporpaMme y4eOHOM AUCHHUIIINHBI
«MaTemaTu4ecKuii aHAJIN3»

CrermansHocth 30.05.01 Meaununckas ouoxumus (3++)
[Ipoduns Meauuunckast OMOXUMUS

dopma 00ydeHUsT OYHAS

Kadenpa ¢pusznku u MeTMIIMHCKON HHPOPMATUKHI

Astop (»1) KopoTkosa O.JI.

Ha 2025 / 2026 y4eOublii roj B pabowyro MporpaMmMy BHOCSITCS CIIEIYIOIINE TOMOIHEHHS U H3MEHEHHS:

1. Ilynkr 4.1. «IlepeyeHb OCHOBHOI U IOMOJTHUTEIbHOM JIUTEPATYPbI, HEOOXOIMMOI JIJIA 0CBOEHHS
AMCUMILIMHBI (MOYJIs1)» U3MEHUTh U YUTATh B CICAYIOLIEH PEIaKIIUU:

4.1.1. OcHoBHasi JUTEpPaTYypa

Koa-Bo
Ne I'ox, mecTO Haanuue B
HaumeHnoBanue ABTOP(bI) IK3EeMILISIPOB
n/n H31aHus 9BC
B OMOJIHOTEKE
1 2 3 4 5 6
1 | OcHOBBI BBICHICH W.B. ITaBnymkoB u | Mocksa: 28 3bC
MaTEeMaTUKU U Ip. I'SOTAP- Koncynbprant
MaTeMaTUIECKOH Memua, 2022 CTyJeHTa
CTATHUCTUKU

[D51eKTPOHHBIH y4eOHUK |

4.1.2. JlonoJHUTEIbHAS JIUTEPATYpPa

KosmuectBo
Ne T'ox, MecTO Hanuumne B
HanmenoBanme ABTOpP(BI) IK3EMILIAPOB
n/n H3JaHus 9BC
B OM0JIMOTEKE
1 2 3 4 5 6
1 | MeaunuHcKas u A.H. PemuzoB, | Mockga: ObC
ouonornyeckas ¢pusuka: | A.I'. Makcuna | "IT'D0OTAP- Koncynbrant
cOOpHUK 3a7a4 Menua", 2014 CTYZAEHTa
[D51eKTpOHHBIN yUeOHUK |

2. B nyHkre 4.4. «IlepeyeHb HH(POPMALMOHHBIX T€XHOJOTHii, HCIOJIb3YeMBbIX /5 OCYLECTBJICHHUA
o0pa3oBaTe/IbHOr0 Imponecca N0 JUCHUILIMHEe (MOAYJI0), MPOrPAMMHOI0 oGecneYeHUss W
HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM» I1. 7. U3MEHUTh U YUTATh B CIEAYIOLIEH pelakuu:

7. HoroBop AntuBupyc Kaspersky Endpoint Security mnst 6uzneca — Crangaptaeiii Russian Edition.
150-249 Node 1 year Educational Renewal License, cpok ucnons3zoBanus ¢ 11.08.2025 no 09.09.2026
r., Homep Jimnen3un 2B1E-250808-154818-2-497-4841

3. [TyHKT «4.5. OnucaHue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMO¥ /sl OCYIIeCTBJIEHUSI
00pa3oBaTeIbHOIO NMpoIecca Mo AUCHUIIMHE (MOXYJIK0)» U3MEHUTh U UNTATh B CICIYIOIIEH pEeAAKIINN:
B nporiecce nmpenogaBaHus AUCIUILUIHMHBI (MOJTYJISI) UCTIOIB3YIOTCS CIEAYIONINE CIIeIUATbHBIE TTOMEITICHHS:

OobOopynoBanue, TeXHUYECKUE
HaumenoBanue cpeAcTBa 00y4yeHmus,
CrenuaJIu3npPOBAHHbBIX Homep xa0dunera, aapec pa3MelleHHbIE B
noMeneHuii CHennaJIu3npoOBaHHBIX
MOMelIeHUsAX
Aynuropust 1uis npoBenenus | 1-411 Criennanu3upoBaHHas yuyeOHas
3aHSTUI JIEKIMOHHOTO THIA | . Knpos, yi1. BnagnMupckas, MeOenb (CTOM B CTYI
n.137, 3nanne yqe6H0ro IIpEIIoaaBaTeid, CTOJIbI U CTYJIbA
xoprmyca Nel ydeHn4ecKue). 1 KOMIbIoTep ¢
BbIX0J10M B IHTEpHET; poeKTop,
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JKpaH, 3ByKOYCUJIUTENbHAs
anmnaparypa, AEMOHCTPalllOHHbIE
TEJIEBU30PBI.

AynuTopust AJi IPOBEICHUS
3aHATHH JIEKIIMOHHOT'O THUIIA

3-803, 3-819

r. Kupos, yi. Bnagumupckas,
n.112, 3nanue yaeOHOTO
kopiryca No 3

Criennanu3upoBaHHasi yueOHas
MeOeNb (CTOM U CTYI
MIpeToaBaTelis, CTOJBI U CTYIIbs
yueHudeckue). 1 KoMnproTep ¢
BBIXOZI0M B IHTEpHET; MPOEKTOP,
9KpaH, 3ByKOYCHIIUTEIbHAS
anmaparypa, 1eMOHCTPALMOHHBIC
TEJIEBU30PBI.

Aynuropus 1 NpOBEACHUS
JIEKIIMOHHOT0/CEMUHAPCKOTO
THIIA

3-702

r. Kupos, yi. Bnagumupckas,
n.112, 3nanue yue6HOTO
kopmyca Ne 3

Crienmanu3upoBaHHas yueOHas
MeOeNb (CTOMT U CTYI
MperoiaBaTes, CTOJbI U CTYJIbS
yueHudeckue). | KoMnproTep ¢
BBIXOZI0M B IHTEpHET; MPOEKTOP,
9KpaH, 3ByKOYCHIIUTEIbHAS
anmaparypa, IeMOHCTPALMOHHBIC
TEJIEBU30PbI

VYyebHas aynuTopuu Jist
MIPOBEICHUS 3aHATUI
CEeMHUHAPCKOT0 THIIA,
TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOYHOU
aTTecTaluu

1-307, 1-404

r. Knpos, yi. Bragumupckas,
n.137, 3nanue yueOHOTO
kopimyca Nel

3-414

r. Knpos, yi. Bragumupckas,
n.112, 3nanue yuyeOHOTO
kopimyca Ne 3

CriennanusupoBaHHas yueOHas
Mebenb (CTOJ U CTYI
IpEenoaBaTessi, CTOIBI M CTYJIIbs
YUECHHUYECKUE); T0CKA [Tl BEICHUS
3aIuced MapKepamus;
UH(POPMALIMOHHBIE CTEH/IBI.
Komnbrorepnsie kiaccsl o 14
UH/IMBUYaJIbHBIX pabo4nX MECT ¢
BO3MOXHOCTBIO BbIX0/1a B IHTepHET
U JIOCTYTIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-
00pa3oBaTEeNBHYIO CPEy By3a.

VY4eOHble ayTUTOPUH IS
MPOBEJICHUS 3aHATHI
CEMHMHApPCKOro TUIIA,

3-522 a, 3-523, 3-525
r. Kupos, yn. Bmagumupckas,
n.112, 3nanue yuyeOHOTO

Crenmanu3upoBaHHas yuyeOHas
Me0enb (CToM U Ty
IpenoaBaTessi, CTOIbl U CTYJIbs

CaMOCTOSITENIbHON paboThI

r. Kupos, yn. Bnagumupckas,
n.112, 3nanne yue6HOTO
kopmyca Ne 3

IPYIIIOBBIX U kopmyca Ne 3 yuyeHudeckue). | KoMIproTep
WHMBUyaTbHBIX JIEMOHCTPAIIMOHHBIN TEIEBHU30p,
KOHCYJIbTAIMH, TEKYIIETO 3BYKOYCHJIUTEIIbHAS aIlllaparypa,
KOHTPOJIS U JIEMOHCTPAIIMOHHBIE TENIEBU30PHI,
MIPOMEKYTOTHOM MH()OPMAIIMOHHBIC CTCHIBI,
aTTeCTalluu

ITomemenue nisg 3-516 TTomemmenus a1 caMOCTOSTEIBHOMN

paboTHl OCHAIIIEHBI KOMITBIOTEPHOU
TEXHUKOMN C BO3MOXHOCTBIO BBIXO/1a
B MHTEpHET M JO0CTYNIOM B
ANEKTPOHHYIO HH()OPMAIIMOHHO-
oOpasoBarenbHyI0 cpeny By3a, [TK
Uit paboThI C HOPMATHBHO-
MPaBOBOM JOKYMEHTAIUEN, B T.4.
aJIeKTpoHHOH 6a30it "KoHcynpTaHT
CTYZCHTa»

JlononHeHus U u3MeHeHusl B pabodeil mporpaMmMe pacCMOTPEHBI Ha 3acelaHnu Kadeapbl
“ 5 ” cenrsaopsa_ 2025 r. Ilporokon Ne 1
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3aB. kadeapoit
BHeceHHbIC U3MEHEHUS M JIOTIOTHEHUST YTBEPKIIAT0:

HW.o. mpopekTopa mo yueOHoi padoTe
18 cenTsa6ps 2025 ., mpotokoi Ne 1

JL.B. Kapaynosa

MLII. Pa3un
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CnoenuanbHOCTh

Hanpasnennocts (mpoduins) OITOIT

dopma 00yueHUst

Cpox ocBoenust OITOIT

Kadenpa
ABTOpP(BI)

JlonostHeHNs ¥ N3MEHEeHUs1 B padoyeil mporpaMmme y4eO0HOMH TUCHUIINHBI
«MaTeMaTH4eCKHUIl aHATU3»

30.05.01 MenuuuacKkass OMOXUMUS
MeuiHcKkass OMOXUMUS
QOunasn

6 et

(-DI/I3I/IKI/I, Me,I[I/IHHHCKOﬁ I/IH(bOpMaTI/IKI/I 1 MaTCMaTHKHU

Kopotkosa O.JI.

C 2025 /2026 y4e6HOTO ro1a B pab04yr0 IpOrpaMMy BHOCSTCS CIICAYIOUIUE JOMOJHCHHS U H3MCHEHUSI:

1. Ilynkr «3.4 TemaTu4eckuii MJIaH JeKUMH» JOMOIHUTH U YUTATh B CIEAYIOUIEH pelaKIuu:

Neo Ne TpynoemkocTn
TemaTnka .
n/ pasjgena Mexmuit Conepsxanue JeKIui (1ac)
n | JMCUMIIJIMHBI 1 cem. 2 ceM.
1 2 3 4 5 6
1 1 OcHOBBI IWHEHHON | MaTpuIlbl U ONpeaeIUTENH. 4
anreOpsl. Cuctembl TMHEHHBIX YPaBHEHUH.
2 1 OcHOBBI Cucrempl KOOpAUHAT. JIMHUM Ha TIIOCKOCTH. 2
AHAJUTUYECKOU YpaBHeHHUs NpsAMOH JIMHUU. JIMHUKM BTOPOTO MOPsAKA.
reOMETpUU U YpaBHeHus nosepxHocrei. InockocTs u npsmas B
BEKTOPHOH anreOpbl | IPOCTPaHCTBE.
3 1 KommiexcHeie MuoxecTBa. HucnoBble MHOKeCTBA. MHOXECTBO 2
yucua KOMIIJICKCHBIX YHCEI
4 2 [Ipenen pynkIIN [onsitre ¢pynxiym. CriocoOb! 3aaHus U 4
npencrasieHus GpyHkuuid. O0IacTb ONpeaeNneHus 1
MHOJKECTBO 3HaueHwi. Bupl ¢pynknmii. CBoiicTBa
(GYHKLUI: HENPEePbIBHOCTD, YeTHOCTD, IEPUOTUIHOCTH,
MOHOTOHHOCTh. CBOHCTBa OCHOBHBIX 3JI€MEHTAPHBIX
byHKIUH.
[penen ¢pynxnyu. CBOKHCTBA IPEEIIOB.
HenpepbIBHOCTh YHKIIHH.
5 2 IIpousBoaHas. [MpounsBoanas ¢pynkuuu. Anddepeniman GyHKumu. 2
Huddepennnan. I'eomeTpuyeckuii 1 GU3NIECKUI CMBICIT IIPOU3BOTHOM
NIEPBOrO U BTOPOTO MOPSIIKA.
I'eomerpryeckuii cMbica quddepenuuana.
VYpaBHEeHHE KacaTeJIbHOW 1 HOPMAJIH K rpaduKy
(VHKIIHH B TOYKE.
6 2 Uccnenosanue HUccnenoBanne cBOWCTB (YyHKIIHA MTPH MTOMOIIIH 2
byHKIMi MPEJICTIOB U MPOU3BOJTHBIX.
Hcnoan3osanne MU B ananu3e PyHKIHMOHAIBHBIX
NPOIECCOB
7 2 DyHKIUSA [MoHsTHE QYHKIIMU HECKONBKUX TIepeMeHHbIX. O0MacTb 2
HECKOJIbKHIX orpeesieHust (PYHKIIUHU JIBYX ITEPEMEHHBIX.
MIEPEMECHHBIX. YacTHble pou3BOIHbIE U AU (EpeHITHAbI, TOTHBIH
b depeHmuan.
8 2 IIpumenenns [Tpumenenus nuddeperunana s pUOIMKEHHBIX 2
MIOJTHOTO BBIYUCIICHUH 1 BEIYUCIICHUS TIOIPEITHOCTEH KOCBEHHBIX
muddepernnana M3MEPEHHH.
HccnenoBanne QyHKIMHM HECKOJIBKUX MIEPEMEHHBIX Ha
9KCTPEMYM. Y CIIOBHBIM 9KCTPEMYM.
9 3 ITepBooOpa3Hasi. [Nousitue nepBoobpaszHoii. CroiicTBa. HeonpeaeneHHbIH 4
Heonpenenennsriit uHTerpai. @opmyiel U IpaBUIIa HHTETPUPOBAHUSL.
UHTErpal MeTo/1bl HHTETPUPOBAHUSI.
10 3 OnpeneneHHbIi Brruucnenue onpesenennoro uHrerpana. [Ipumenenue 4
WHTeTpa OTIPEJICIIEHHOTO HHTETPaia JIjisl BRIYUCICHUS
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TeOMETPHUUECKUX M (PU3NUYECKUX BEJIUYHH.
11 Huddepenunansusl | [lonstue quddepenuunansaoro ypasHenus. Oo61ee u 4
€ YpaBHEHHS. yacTHoe pemeHne AudhepeHnaIbHOT0 ypaBHEHHUSI.
Juddepenunansapie ypaBHeHUS 1-T0, 2-TO U BBICIIHX
TTOPSIIKOB.
12 IIpumenenne Cocrasnenne nuddhepeHInaTbHBIX YpaBHEHHUH 1TOp 2
muddhepeHnranbHbl | yenoBusaM 3anadn. JuddepennpansHas Moaensb
X YPaBHEHHU 151 npoliecca.
MOJICTTUPOBAHUSA HUcnoanzoBanue U nis nocTpoennst GusnyecKux
MIPOIIECCOB. MojieJieil B eCTeCTBO3ZHAHMU.
13 Yucnosble U YucnoBble psaabl. 3HAKOIOCTOSHHBIE, 2
(hyHKUMOHATBHBIC 3HAKOUEPEAYIOLINECS U 3HAKOIIEPEMEHHBIC PSIbI.
pAabBI OyHKIMOHATBHBIE psiibl. CTeneHHbIE PSIBL.
14 Cxogumocts psga | CXxoauMoCTh YUCIOBOTO psina. CXOOAUMOCTh 2
CTETeHHOTro psiia. IHTepBal U paauyc CXoJUMOCTH
CTETICHHOTO psifa.
15 Paznoxenne Paznoxxenne ¢yHKIMIA B CTETIEHHOU psi. Psap 2
(GyHKIHHA B psin Teitnopa u MaksiopeHa. Boruucienue 3HaueHUH
dbyHKIHA pa3iaoxeHneM B psaa Termopa.
Hroro: 20 20

JloroyTHeHUsT 1 I3MEHEHHS B pa0oUeii mporpaMme pacCMOTPEHBI Ha 3aceiaHnu Kadeapsl
«30» auBaps 2026 r., npotokois Ne 5
3aB. kadenpoii Kapaymnosa JI.B.

BHeceHHble H3MEHEHHUS U JONIOJIHEHUS YTBEPIKIAL0:
[IpopekTop no yuebHoii padore E.H. Kacarkun
«19» depans 2026 r., mpotokost Ne 3
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®denepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE
00pa3oBaTeNbHOE YIPEKICHUE BHICIIIETO 00pa30BAHUS
«KupoBckuii rocyJapCTBEHHbIN MEAULIMHCKUIM YHUBEPCUTET»
MunuctepcTBa 3apaBooxpaneHus Poccuiickoit denepanuu

Kadenpa buszuku u MeTMIIMHCKON HHPOPMATHKH
IMpuioxenne A k padodeil nporpaMme I CIUAIINHbBI

MeTtoauyeckue yKka3anus 1J1s1 00y4AOMIMXCS 110 OCBOCHHMIO THCIUTITTHHBI
«MATEMATHUYECKHA AHAJIN3»

Crnenunanbaocts 30.05.01 Menuuunckas 6uoxumus
Hamnpasnennocts (mpodwis) OITOIT — Menunnackas OnoXumMust
®dopma 00y4yeHUs - OuHas

Paszjnen 1. BBeneHue B BHICHIYI0 MATEMATUKY

Tema 1.1. Marpuusbl. Onpeaenaurean. CucTeMbl JJMHEHHBIX YPABHEHUIA.

Henp wu3yuenuss paszgena: crnocoOCTBOBaTh (OPMUPOBAHUIO CHUCTEMBl TEOPETUYCCKUX 3HAHUU TI0
MPEJICTABJICHUIO YUCIOBOM WMH(GOpMalMu B MaTpUYHOU (hopMe, MO3BOJISIONICH NPUMEHATH alredpanueckue
Hp606pa3013aH1/1${ K MaCCBaM JaHHBIX U MPEACTABIATE 3aKOHOMCPHOCTU B BUJIC MATPUIHBIX ypaBHeHI/If/'I.
3agauu:

. PaccmoTtpeTs cdepy npuMeHeHus TMHEHHOM anreOpbl B IPaKTHUECKOM JeATebHOCTH

o CdopmupoBaTh MpeaCTaBICHUE O POIU U BOZMOKHOCTH ITPUMEHEHHSI METO/10B JIMHEHHON anreOpbl B
IIPAKTHUYECKON IeATEIbHOCTH

o N3y4unuTh NOHATHSA JINHEHHON aJreOphl

o OOy4uTh CTYIEHTOB PELICHUIO CUTYAllMOHHBIX 33jay C IPUMEHEHHEM METO/I0B JINHEIHOI anreOphl.

OOyyarommiics 10J15KeH 3HATh: OCHOBHBIE OIl€pallMy HaJ MaTPUILIAMU, METO/Ibl PELLIEHUS CUCTEM JIMHEHHBIX
YpaBHEHUM;

OOyyarommiicst 10/1KeH YMeTh: BBIIIOJHATH OCHOBHBIE ONIEpAlMU HAJl MaTpULIAMU, PELIATh CUCTEMbI TMHEHHBIX
YPaBHEHUN Pa3JINYHBIMU METOJAMH,

OOyuarommiicst 10/15KeH BJIaeTh: HABbIKAMU 110 NPEACTABIECHUIO YNCIOBOM HH(OpMAaLIUY B MaTpUUHOM opMme
Y MIPAKTUYECKOM NHTEPIIPETALIMH PE3YIbTATOB, IIOJYYEHHBIX B PE3YJIbTATE IPOBEIECHUS ONEpallMi ¢ MaTPULIAMH,
HAaBBIKAMH PEILIECHUS CUCTEM JIMHEHHBIX YPABHEHUM.

CamocrosiTe/ibHAA Ay IUTOPHAsA padoTa CTY/AeHTOB
L_OrtBeruTh HA BONPOCKHI 110 TeMe 3AHITHA:
1) [late onpejeneHne MaTPHIIBL.
2) Bwuasl MaTpwiI.
3) JlelicTBUS HaJ MaTPHUIIAMH.
4) ToxIecTBeHHbIE TPeOOPa30BaHMs MATPHII.
5) TpaHCHOHHpPOBaHHE MATPHUIIL.
6) OOparHas MaTpuIia.
7) OnpeaenuTenb MaTPHIIBL.
8) CnocoObl BEIYMCICHUS OTPEICTUTECH.
9) MuHop oieMeHTa Marpuilel (ompemenutens). AreOpandeckoe JIOMOJHEHHE JJIEMEHTa MaTpPHUIlBI
(ompenenuTerns).
10) Kakue ypaBHEHUS Ha3bIBAIOTCS JINHEHHBIMU?
11) Kakasi COBOKYITHOCTb ypaBHEHHIH Ha3bIBACTCS CUCTEMOI?
12) Yro siBisieTcs pelieHHeM JIMHEWHOTO YpaBHEHHS?
13) Uto siBisieTCs peIIeHHEM CUCTEMBbI JIMHEHHBIX ypaBHeHui (CJTY)?
14) MoryT 11 pa3iIu4YHbIe METO/IbI PELICHUS CUCTEM JIMHEHHBIX ypaBHeHUH (MeToa Kpamepa n MeTox oOpaTHOI
MaTpHUIIbl) JaTh Pa3IUYHbIE OTBETHI?
15) CoBmecTHas cuctema N TMHEHHBIX YpaBHEHHH C N HEM3BECTHBIMH 3allicaHa B MaTpuuHOi popme: AX = B.
BynyT nu pemenusamu o6a Habopa u3 n uncen: A'B u BTA1?
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16) B cucteme n TMHEHHBIX ypaBHEHHIA C N HEU3BECTHBIMH IIOMEHSUIM MECTAaMH J[Ba YpaBHEHUs. MI3MeHsTCS i
(hopMBI 3amucH perieHusl ¢ MOMOIIBI0 00paTHOW MaTpullbl U 1o Gopmynam Kpamepa? M3menutcs iau obmiee
petienue?

17) Joxazate, uto dopmymsl Kpamepa sBistroTcs npyroii ¢opmoii 3amucu pemenns X = A'B cucremsl
JUHENHbIX ypaBHeHUH AX = B.

; HpaKTH‘leCKaH IIOJIrOTOBKA
2.1. BelnoJiHEHHE MPAKTUYECKUX 3aJaHUM (DCIHGHI/IC Saz[aq) o PYKOBOACTBOM IPEIIOoaAaBaTCIA:

1. Brinoanuts CJICAYIOIIUC 3adaHrs JJI1 MaTPpULIbL:
-2 3 5

7 -1 4
| |

L9 -8 -6)

- IIpuBectu maTpuLly K TpE€yrojJbHOMY BULY;

- IlpuBectn MaTpuily K KAHOHHYECKOMY BH]Y;

- Bbrluncauts onpeaenuTens MaTpULbI IBYMs CIIOCOOAMU;
- Haiitu maTpuity, oOpaTHyto K JaHHOM MaTpHIIE.

—3X1+4x2 + X3 =17
2. Pemtute CJIY 2X +X —x =0 :
% |_oxi+3¢ +5% =8
L 1 2 3
a) metogoMm [aycca;
0) merostoM Kpamepa;
B) MaTPUYHBIM METOJIOM.

2.2. CamocTogTelibHas TPVYIINOoBas padoTa ¢ KOHTPosieM (IIPOBEPKO ) BBINTOJHEHUS 3aIaHUSL:
1. BEINOIHUTD CENYIOMINE 3aJaHus 111 MATPULL:

1) (|—195\| 2) (|3 5 4 )

-4 6 2 -7 -1 38

L378J L2 69J

- IlpuBectu maTpuily K TpE€yrojbHOMY BHUIY;
- IlpuBectn maTpuily K KAHOHUYECKOMY BHILY;

- Bpluncnuth onpeaenuTeNb MaTpULbl ABYMS CIIOCOOaMU;
o Haiitu MaTpulfy, 00paTHyIO K JAHHOW MaTpUIE.
*Pewmts CJIY ' 3X1 + X2 = X3 =10
-3X +3X +2x =8:

I5x 2ox 2oy =1
L 1 2 3
a) metoqom [aycca;
6) metonom Kpamepa;
B) MAaTPUYHBIM METOJIOM.

2.3. UanuBunyaipHas caMoCcTosTeIbHasg paboTta (0TpaboTKa IMPAKTUYECKUX HABBIKOB):
1. BEIMOTHUTH CHAEMYIOIINE 3aJaHus 111 MATPUIL:

1) ( |37 9 | 2) (|
| 2 64 |
\5 81) L 5 0 -3 J
- IlpuBectu maTpuily K TpEyroJbHOMY BUIY;
- IlpuBectu MaTpuily K KAHOHUYECKOMY BHLY;
- Boruncaute onpeaenuTens MaTPUIBI IBYMs CIIOCOOAMH;
- Haiftu maTpuiy, oOpaTHyIo K JaHHON MaTpHULe.
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[ X1+2X2 +3x3 =4
2. Petute CJIY | 2X +6X +4Xx =-6:
3% 14105 +8¢ = -8
L 1 2 3
a) metogoM [aycca;
0) meronom Kpamepa;
B) MATPHUYHBIM METOJIOM.

PeI_HI/ITB CJIY metonom I'aycca. Ykazarh o011ee 1 0JTHO 9YaCTHOE PEIICHHE
r| X1 — 2X2 + 2X3 — 4X4 = —2

H_5X +8x —4x +12x =-4
4x 1-7x 24 5x 3-12x = -1

| 1 2 3 4

| | —2X1+3X2 — X3 + 4x4 = -3

CamocTosiTe/IbHAS BHEAYTUTOPHASI pa60oTa 00y4aomuxcsi o TeMe:

3amaHust 17151 CAMOCTOSITEIIEHOM BHEAYIMTOPHON pabOThI CTYJCHTOB MO YKa3aHHOH TeMe:

1) O3HAKOMUTHCS C TEOPETUICCKUM MATEPUATIOM T10 TEME 3aHSTHS C HCIIOIb30BAaHUEM KOHCIIEKTOB JICKITHIA U/UITH
PEKOMEHTyeMOl yu4eOHOU JTUTepaTyphl.

2)_OTBETHTH Ha BOMIPOCHI JUIsS CAMOKOHTPOJIS

Ecnu matpuiel A 1 B MO)XKHO YMHOKaTh, CIIEAYET JIU U3 3TOTO, YTO UX MOXHO CKJIabIBATh?

Ecnu Matpuiel A 1 B MOXXHO CKJ1a/ibIBaTh, CJIEAYET JIM U3 3TOT0, YTO UX MOYKHO YMHOXAaThb?

MOo’KHO 11 YMHOXaTh KBaJApaTHYIO MaTpUIly HAa HEKBAPATHYIO?

Mo2eT 11 Ipou3BeIeHNE HEKBAIPATHBIX MAaTPHULL ObITh KBaAPATHON MaTpHULIEH?

MoeT 5T Tpr YMHOKEHUH HYJIEBBIX MATPHI] TOJIYYUTHCS HyJIeBask MaTpuna?

MoryT 511 coBnafjaTh MaTpUIbl A 1 AT?

Kak Bbirisaut matpuna (AT)T?

Bepno i paBeHcTBO (A + B)T = AT+ BT?

Bepno 1 paBeHcTBo (A + E)(A - E) = A% - E?

0. Bepuo nu paBeHctBo (A + E)2 = A2+ 2A + E?

1. Bepno 1 paBeHcTBO (A + B)(A - B) = A - B®?

12. BepHo nu paBeHcTBO (A + B)? = A2 +2AB + B%?

13. MoryT 11 OBITh SKBUBAJCHTHBIMU MATPHIIBI C PA3JINYHBIM KOJIMYECTBOM CTPOK? CTOIOIIOB?

14. Ob6s3arenbHO M cyliecTByeT npoussenenue BA, ecniu AB=E?

15. Mosxer nu HyneBasi MaTpuila ObITh SKBUBAJIEHTHOI HE HYJIEeBOW MaTpuiie?

16. Moxer 1 ObITh IpOU3BEIEHNE MATPUIL] OBITH YUCIOM?

17. Kak u3MeHHTCS Tpou3BecHne MaTpuIl A U B, ecii iepecTaBuTh I1—10 | j- FO CTPOKH MaTPHUIIHI A?

18. Kak m3menutcs npousBeneHre Matpull A u B, ecin k i- it cTpoke mMatpuibl A npuOaBUTH j-10 CTPOKY,
YMHOKE€HHYIO Ha YHUCIIO C?

19. Kak u3MeHuTCS npou3BeieHre MaTpuil A u B, eciu nepectaButh i—if u j- it ctonOb1 MaTpuist B?

20. Kak m3menuTcst mpousBezeHne matpuil A u B, eciu k i- My cTos01ty Matpuiisl B npubasuTs j-u cTonberr,
YMHOKEHHBIN Ha YHUCIO0 c?

21. Bcerna nu ompenenuTenh CyMMBI MAaTPHI] PABEH CYMME WX OTIpeeTuTeNeh?

22. IlpuBecTu mpuMep TaKUX MATPHUII, YTO OMPEICIUTENb UX CYMMBI PaBEH CyMME UX ONpeeuTeeH.

23. [lpuBectu nmpuMep ABYX TAKHX MATPHIL, YTO OMPEIESITUTENh KX CYMMBI PaBEeH CyMME HX ONPEICITUTENeH,
IIpUYEM HU OJIMH U3 TpeX OINpeNeNuTeNell He paBeH HYIIO.

24. MoKeT i onpeAeTUTeh N3MEHUTH 3HAK Ha IPOTHUBOIIOJIOKHBINA TIPH TPAHCTIOHUPOBAHUH MATPHIIBI?

25. Kak u3MeHHTCS OnpeenuTeNb 3-T0 MOPSIKa, €CIH ero CTPOKU MEPECTaBUTh MECTAMHU CIIETYIOLIUM 00pazoMm:
MEPBYIO — HA MECTO BTOPOM, BTOPYIO — HA MECTO TPETEW, TPEThIO — HA MECTO MEPBOIA?

26. MoryT a1 pa3nTu4Hble METO/IbI pEILICHHs CHCTEM JIMHEHHBIX ypaBHeHu# (MeToa Kpamepa n MmeTo oOpaTHOi
MaTpHUIIbl) JaTh Pa3IUYHbIE OTBETHI?

27. CoBMecTHas cucTeMa N JTMHEWHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU 3aMKcaHa B MaTpuuHoi ¢popme: AX = B.
BynyT nu pemenusamu o6a Habopa u3 n uncen: A'B u BTA1?

RRO©oo N ORWNE
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28. B cucrteme n TUHEHHBIX ypaBHEHUN ¢ N HEU3BECTHBIMH MIOMEHSUTM MECTaMH J1Ba ypaBHEeHUs. 3MensTes am
(hopMBI 3amucH pelieHusl ¢ MOMOIIBI0 00paTHOM MaTpuilbl U o ¢opmynam Kpamepa? M3menurtcs nm olriee
petienue?

29. Jlokasate, uto (opmynsl Kpamepa sisroTcss apyroii dopmoit 3ammcu pemenus X = AB cucreMmsl
JUHENHbIX ypaBHeHUH AX = B.

30. K cucreme NMHEWHBIX YpPaBHEHMH C N HEU3BECTHBIMU JOMHCAJIM MPOU3BOJILHOE YpaBHEHHE C N
HEM3BECTHBIMH. Kak pu 3TOM M3MEHUTCSI MHOKECTBO PEIICHUI CUCTEMbI?

31. M3 HecoBMECTHOW CHCTEMbl JMHEHHBIX YypaBHEHHH yJaluiM KaKoe-TO OJHO YypaBHeHue. byner nu
II0JIyYE€HHasl CUCTEMa COBMECTHOM ?

32. MHOXeCTBO pElIeHU JBYX CUCTEM JIMHEWHBIX YPaBHEHUN COBIAAAtOT. PaBHBI M paclIMpeHHbIE MATPHUIIBI
9TUX cucTeM? PaBHBI 1M paHru 3TUX MaTpuL?

33. Moryr 1M OBITh 5SKBUBAJCHTHBIMU JIBE CHUCTEMBbl JIMHEWHBIX YPaBHEHMH C OJMHAKOBBIM YHCIOM
HEU3BECTHBIX, HO C Pa3HbIM YHUCIOM YpaBHEHUN?

34. YTo MOXKHO CKa3aTh O MHOYKECTBE PEIICHUI CHUCTEMbI IMHEHHBIX YPAaBHEHUM, €CITH paHT r(A) MaTpHUIIbl 3TON
cucTeMbl U paHr 1(A|B) pacmmpenHoi MaTpUIbl paBHBI HYJIO?

35. YTo MOXKHO CKa3aTh O MHOXKECTBE PEIICHUIA CUCTEMBI TMHEHHBIX YpaBHEHUHN ¢ MaTpuIlel A U pacIIupeHHON
matpuieit (AB), r(A) > r(AB)?

3) ITpoBepuTh CBOM 3HAHUS C MCITOJIL30BAHHEM TECTOBOIO KOHTPOJIS:

1. OmnpenenuteneM Ha3bIBA€TCS YUCIIO, KOTOPOE:

1) HaxoauTcs 1Mo JaHHBIM TaOJIUIBI HA IEPECEUCHUH OTPEICICHHBIX CTPOKH U CTOJIONIA.

2) 3amaercs KBaJpaTHOM TaOIHIICH — TaOIUIEH, CoAepIKaIlel OJJHHAKOBOE YHCIIO CTPOK U CTOJIOIOB, U
BBIUHUCIIETCS 110 OTPEACICHHOMY TPaBUITY.

3) 3amaercs MpAMOYTOJIbHOW TaOMIIEH — TAOIUIICH, CoepIKalleH JII000e YMCI0 CTPOK U CTOJIOIOB, U
BBIUHUCIIETCS 110 OTPEACICHHOMY TPaBUITY.

2. OnpenenuTenu pa3IndaloTcs MOPSIKOM, KOTOPBIN ONpPEeNseTcs UX pa3MepoM, T.€.

1) Komu4ecTBOM CTPOK HJIH CTOJIOLIOB.

2) ToibKO KOTMYECTBOM CTPOK.

3) ToJBKO KOJTHYECTBOM CTOJIOIOB.

4) CyMMapHBIM KOJHYECTBOM CTPOK U CTOJIOIOB.

3. Ompenenutens 2 (BTOPOTrO) MOPSIIKA 3aMKUCHIBACTCS CIETYIOIIUM 00pa3oM:

a a
1) A: 11 21
alZ a22
2) A: a11 alZ
aZl a22
a &
3) A=
4. Omnpegenutgb 2 (BTOPOTO) MOPSIKA BEIYUCIIAETCS CIEAYIOIMM 00pasom:
11 12
1) A= =aa +aa
a21 a22 11 22 21 12
a a
2) A=| " ®l=aa —aa
a21 a22 11 12 21 22
a'11 a12
3) A= —aa —aa
11 22 21 12
a21 a22

5. MunopoM Mij anemenTa ajj onpeaenuTesns N-ro mopsaKa Ha3bIBaeTCs:

1) Omnpepemurens (N+1)-ro mopska, MONTY4EHHbIH 13 JAHHOTO ONPEIEITUTENS BHIMEPKUBAHUEM I-0i CTPOKH U
J-TO cTON0Ia, HA MEPECCUYCHUH KOTOPBIX CTOUT JIEMEHT aijj.
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2) Onmnpenenurens (N-1)-ro mopsiaka, MOTyYECHHBIN U3 JAHHOTO OMPEACIUTEIS BEIYEPKUBAHUEM I-0f CTPOKH M
J-TO cTOs0Ia, HA MEPECCUYCHUH KOTOPBIX CTOUT JIEMEHT aij.

3) Omnpexaenurens (N+1)-ro mopsiaka, MOTyYEHHBIN U3 JAHHOTO OMPEACTUTENs 100aBICHUEM i-0i CTPOKH H |-
ro CTOJOIA.

6. AnredpanmyecKuM JONOTHEHUEM JIEMEHTA aij Ha3bIBACTCS YUCIIO:

1) Aij = (aij )I+J : Mij .
2) Aij = (_j-)HJ ) Mij'
3) Aj=(n)"-M,.
7. Marpurieii Ha3bIBaeTCs Takasi TabIHUIA, B KOTOPOIA:
1) Ywucmo CTpOK H CTOJIOIOB MOT'YT OBITH PA3HBIMH.
2) Ywucio cTpoK OHKHO OBITH PABHBIM YUCITY CTOJIOLIOB.
3) Ywucio CTpOK J0JDKHO OBITH OOJIBIIE YKCIa CTOIOIOB.
8. Tabnwuua, 3amaromias MaTpUILy, 3aIUChIBACTCS:
1) B kBagpaTHBIX CKOOKaX.
2) B npsimbIx ckoOKax.
3) B kpyribix ckoOkax.
4) B durypubix ckoOkax.
9. KsagpaTHO Ha3bIBACTCSI MATPHIIA, Y KOTOPOU:
1) Ywcio CTpOK paBHO YKCITY CTOJIOIIOB.
2) Tabnuia 3anucana B KBaIpaTHBIX CKOOKAX.
10. HyneBoii Ha3bpIBaeTCs MaTpUIla, Y KOTOPOIi:
1) Bce 31eMeHTBI paBHBI MEXKTY COOO.
2) Bce 31eMeHTbI paBHBI HYJIIO.
3) Bce aneMeHTBI, CTOSIIIME IO TUATOHAI PABHBI HYJTIO.
11. EpunuunHoii Ha3bIBaeTcs MaTpuia E, y KoTopoii:
1) Bce 31eMeHTBI paBHBI MEXKTY COOOM.
2) Bce a1eMeHTbI paBHBI SIUHHUIIE.
3) Bce aneMeHTBI, CTOSIIIKE TI0 TUArOHAIN PABHbI SIUHUIIC.
12. Ecnu matpunia cogepKHuT TOJIBKO OJIHY CTPOKY, TO OHA Ha3bIBAETCSI:
1) EnuHWYHON MaTpUIIEH.
2) Marpuiieii — CTpOKO¥i.
3) Marpuiieii mepBOro mopsijika.
13. Ecnm maTpuia coaepuT TOIBKO OJJH CTOJIOEI], TO OHA Ha3bIBACTCS:
1) EauHudHON MaTpUIeH.
2) Martpurieii — cToaoIoM.
3) Marpuiieii mepBOro mopsijika.
14. Jing TpaHCIOHMPOBAHUS MaTPULIBI HEOOXOAUMO:
1) TlomeHSTh MECTaMHU CTPOKH U CTOJIOIIBL.
2) TloMeHsATH 3HAKU Y BCEX DIICMEHTOB Ha ITPOTHBOIOJIOKHBIE.
3) TloMeHATH AIIEMEHTHI Ha IPOTHUBOIOJIOXKHbIC M 3HAUYCHHSI.
15. Marpuna A HaspiBaeTcs 00paTHOM IS MATPHIIBI A, €CIIU:
1) Ux npousBejieHe paBHO HyJIeBO# MaTpuiie A LA=0.
2) VIx mpou3BeneHNE PaBHO TUArOHAILHON MaTpuIIe.
3) Ux mpoussesieHne paBHO equHIYHOI MaTpuie A A=E.
16. Panrom matpuibl A (rang A) Ha3bIBaeTCs:
1) Ywcno HEHYJIEBBIX CTPOK, OCTABIIUXCS B CTYIIEHUATOH MATPHIIE MTOCIIE JIEMEHTAPHBIX IPEOOPa30BaHUIA.
2) Uwmcio HyNeBBIX CTPOK, TOJIYYUBIIUXCS B CTYIIEHYATOH MaTPHIIE MOCIIE SJIEMEHTapHBIX MTPe0Opa30BaHUI.
3) Uwmcino eIMHUYHBIX CTPOK, OCTABIIMXCS B CTYNIEHYATOW MaTPHUIIE TIOCIIE DIIEMEHTapHBIX MPE0Opa30OBaHUH.

1 2 3
17. Beruucnute onpepenurens |0 -1 4
-2 1 -3

1). 8;
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2). -8;
3). -23;
4). 23.
2 S
18. Beruncianths onpenenuTens | , - 5‘ :
1). 0;
2). -20;
3). 20;
4). 100.
0 4 0
-1 3 4
19. BeraucauTh onpeaeauTeNb 0 0
2 -8 6
1). 40;
2). -280;
3). 280;
4). -40
1 O
20. Beraucnuts onpenenurens | 3 —2 :
-1 0 -3
1). 0;
2). -2
3). 2;
4). 20.
JTAJIOHBI NIPABHJIbHBIX OTBETOB:
Ne pornipoca Ne orBeTa Ne pompoca Ne orBera
1 2 11 3
2 1 12 2
3 2 13 2
4 3 14 1
5 2 15 3
6 2 16 1
7 1 17 3
8 3 18 3
9 1 19 2
10 2 20 1

1.
1)
2)
3)
2.
1)
2)
3)
3.
1)
2)
3)
4.

VYpaBHEHNE HA3BIBAETCSA TUHEUHBIM, €CIIH:

Ono npencTaBisieT co00i ypaBHEHUE MPSIMOI THHUH.

B Hem HeT apoOHBIX KOA(h(UITUEHTOB.

Bec HensBecTHbIE, BXOASIINE B HETO UMEIOT TOJIBKO MEPBYIO CTENEHb.

Marpunei A cucTeMbl TMHENHBIX YPaBHEHUIN HA3BIBAETCS MaTPHIIA, COCTABICHHAS:

W3 HensBeCTHBIX.

W3 cBOOOAHBIX UJICHOB.

N3 ko3 dutineHToB mpu HEN3BECTHHIX.

Pacmmmpennoit matpuiielt A* Ha3pIBaeTCs MaTpUIla, K KOTOPOU J0OABIEH CTOMOEII, COCTOSIIIHIA:
N3 HensBeCTHBIX.

W3 cBOOOHBIX UJICHOB.

N3 nynei.

Cucrema M IMHEMHBIX YPAaBHEHUM C N HEU3BECTHBIMH SIBJISIETCSI COBMECTHOW U UMEET €JUHCTBEHHOE

pEIICHUE, SCITH:

31



1) rangA=rangA*=n.

2) rangA=rangA*=k <n.

3) RangA<rangA*.

5. Cucrema M IMHEWHBIX YPABHEHHUM ¢ N HEU3BECTHBIMH SIBJIICTCSI COBMECTHON M UMEET MHOKECTBO
pELIEHUM, €CIIN:

1) rangA=rangA*=n.

2) rangA=rangA*=k <n.

3) RangA<rangA*.

6. CucreMa M JTUHERHBIX ypaBHeHI/If/'I C N HEM3BECTHBIMU SBJISICTCSI HECOBMECTHOM 1 HE UMEET peumicHus, €CJIun:
1) rangA=rangA*=n.

2) rangA=rangA*=k <n.

3) RangA<rangA*.

7. Ilpu pemieHnu cUCTEMbI JMHENHBIX YPaBHEHUH MaTPUYHBIM METO/I0M MaTpHIla HEU3BECTHBIX X HAXOAUTCA
0 MpaBUILy:

1) X=4'-H, rne H- maTpuia cBOGOIHEIX 4IEHOB, A 1~ MaTpHIla, 0OpaTHAS MATPULIE CHCTEMBL.

2) X=A*-H,rne H- maTpuiia CBOOO/IHBIX YWICHOB, A *- pacIIUpeHHAasi MATPUIIA CUCTEMBI.

3) X =A4"-H, rne H- MaTpulla CBOOOTHBIX YICHOB, A{ - TPAHCIIOHUPOBAHHA MAaTPUIIA CUCTEMBI.

8. [Ilo merony Kpamepa perieHue cucteMbl 3 JIMHEWHBIX ypaBHEHUH ¢ 3 HEM3BECTHBIMHU HMEET BHI:
X = X y = Y = AZ

1). —' — —, rae A - rnaBHblif onpenenutens cuctemsl, A, A, LA, -

A A

AOIOJHHUTEIIBHBIC OIPCACIUTCIIN, ITOJIYUCHHBIC U3 I'NTABHOI'O ITYTEM 3aMCHBI 1, 2w 3 CTOJ'I6I_Ia,
COOTBCTCTBCHHO, CTOJIOIIOM HEHU3BCCTHBIX.

A A A
2). X=__,¥y=_.2=__ ,rae A - rnaBnbIi onpenenuTens cuctemsl, Ay LA, A, -
Ay A, A,

JIOTIOJTHATEIIBHBIC OTIPEICIIUTEIH, TTOJydEHHBIC M3 TJIABHOTO ITyTeM 3aMeHbI 1, 2 wim 3 cTonbia
COOTBETCTBEHHO CTOJIOLIOM CBOOOIHBIX UJIECHOB.

_ AX _ AY Z _ AZ
3). X= X’ y= X’ - ——, rae A - raBHBI onpenenuTens cucteMsl, Ay A, A, -

JIOTIOTHUTENBHBIE OMPEICTUTENH, TOJTyYeHHBIE U3 TTIAaBHOTO MyTeM 3aMeHbI 1, 2 uin 3 ctonbia
COOTBETCTBEHHO CTOJIOIIOM CBOOOIHBIX YJIEHOB,

3X+2y+z2=5
9. MccenoBath Ha COBMECTUMOCTH cucTeMy J 2X + 3y +Z =1
2x+y+3z=11
1). rangA=rangA*=n=, cucremMa COBMECTHa.
2). rangA=rangA*=k=, cuctema COBMeCTHa.
3). rangA=rangA*=k=, cucrema He COBMECTHA.
4). rangA=rangA*=n=, cuctema He COBMECTHa.
2X—-y—1=4
10. Haiitu panr matpunpt: § 3X + 4y — 22 =1: 1) rangA=3 2) rangA=2 3)rangA=1
X-2y+4z=1
ITaJIOHbI NPABHJIbHBIX 0TBETOB:
Ne ponpoca Ne orBera Ne ponpoca Ne orBera
1 2 6 3
2 1 7 2
3 2 8 2
4 3 9 1
5 2 10 3

4) BbIIOJIHNATH OPAKTHYECKUE 3a/IaHUS:
1. BeImoHUTS cheAyomue 3aaanus s matpui 1 - 5:
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- IIpuBectu MaTpuIly K TPEyTrOJIbHOMY BUJY;
- IlpuBectu MaTpuily K KA HOHUYECKOMY BHIY;
- Bwruucnute onpenenuTens MaTPUITI IBYMS CIIOCOOAMU;
- Haiitu maTpuiry, oOpaTHyI0 K TaHHOK MaTpHIIE.
(|—106\| (|33—2\| (|1532\| |(6—11\| (|3—402\|

3 22 4 -1 0 2 2 4 6 2 1 -6

| | | | | | | | | |
plsas)  pla2 3) 3la10) alo 4 2) 5l2 15)

2. Pemiuts CJIY metonom ["aycca. Yka3aTh oO1iee 1 0IHO YaCTHOE pEIICHHE.

—3X1+2X2 +5X3 —2X4 =1 3X1 +2X2 — X3+ 2X4 =3
1) ] —4x1+13x3 + x4 =-10 2) ) —X1—3X2 +2X4 =-3
—2X +3x —3x —4x =6 X —4x +x =0
1 2 3 4 | 1 3 4
|L2X1—4X2+3X3+5X4=—8 |LX1—X2+3X3+3X4=6

2. Pemmute CJIY a) metomom ["aycca; 6) metomom Kpamepa;
B) MaTpPUYHBIM METOJIOM.

Pexomenayemas iureparypa:

OcHoBHas uTeparypa

o N.B. IlaBnymkoB u Jip. OCHOBBI BBICHIEH MaTeMaTUKN U MaTeMaTHUYE€CKOM CTaTUCTUKU. — MOCKBa:
Mockaa: "I'DOTAP-Menua", 2012

JlonmomHuTENbHAS IUTEPATYPA

. A.H. Pemmsos, A.I'. Makcuna. MenunuHcKass 1 Onosiorndyeckast pu3uka: COOpHUK
3amad. - Mocksa: "I'DOTAP-Menua", 2014
o CO6opHHUK 3a1a4 110 BBICIIEH MaTeMaTHKe JUIsl SKOHOMUCTOB/ToA pex. B.J.

Epmakosa.- M.: UTHOPA-M, 2002

Pa3nes 1. BBegenne B BHICHIYI0 MATEMATHKY

Tema 1.2. OcHOBBI aHAJINTHYECKOH reOMETPUH U BEKTOPHOI ajredpbl

Heas wu3yueHusi pasjgena: crnocoOCcTBOBaTh (OPMHUPOBAHUIO CHCTEMBl TEOPETHUYECKHX 3HAHUU 10
MPEJCTABIICHUIO YHCIOBOW MH(OpPMAIMK B MaTpUYHOH (hopme, MO3BOJSIOMIEH MPUMEHSTh anreOpandecKue
npeoOpa3oBaHus K MAacCUBaM JIaHHBIX U MPEACTaBIATh 3aKOHOMEPHOCTH B BHJI€ MATPUUYHBIX YpPaBHEHHH.
3apaum:

° Paccmotpets chepy mpumMeHeHUs aHaTUTHIECKON TeOMETPUH B TPAKTUYECKOMN JAESITETLHOCTH

° CdopmupoBaTs MpeACcTaBICHUE O POJIU U BO3MOKHOCTH TPUMEHEHHSI aHATUTHYECKONH T€OMETPHUH B
MPAKTUYECKOU eI TETbHOCTH

° N3y4nTh NOHATUSA aHATTMTUYECKON T€OMETPUU:

° OOyYHTh CTYIEHTOB PEIICHUIO CUTYAI[MOHHBIX 33]]a4 C IPUMEHEHHUEM METO/I0B aHATUTHUECKOMN
T€OMETPHUH.

OOy4arommiicst 10JI2KeH 3HATH: OCHOBHBIE ITIOHATHS aHAIUTUYECKOM TEOMETPHH;

OOyyarommiics JOJKEH YMeTb: BBIIOJHATH OCHOBHBIE OINEpallMd B IPAKTHYECKOM JAEATEIbHOCTU
OoOyuaromuiicss A0JKeH BJaJeTh: HAaBbIKAMHU DPELICHMS THUIIOBBIX 3a/1a4 AHAJIUTHYECKOW T'€OMETPUU M UX
IIPUMEHEHHUS TP PEIICHNN CUTYAllMOHHBIX B IPAKTUYECKON AESITEIBHOCTH.

CamocrosiTesibHAsl ayIMTOPHAs padoTa CTyAeHTOB
L_OTBeTnTL HA BONPOCKHI 110 TEMe 3aHITUsI
1. CdopmynupoBath onpeaencHue JUHUH.
2. UYto Takoe TeKyIInue KOOpINHATHI?
3. Kak HaiiTu Touku niepeceveHus ABYX JTUHHUI?
4. 3anucaTh ypaBHEHHE OKPY)KHOCTH JJAHHOTO pajidyca ¢ IIEHTPOM: a) B HadaJie KOOPAUHAT; 0) B
MIPOU3BOJILHOM TOUKE.
5. Kak, nmes ypaBHeHHE OKPY>KHOCTH, HaIMCAaTh YPAaBHEHHUS €€ JICBOMU, TIPABOM, HUKHEN 1 BEpXHEH
MIOJTyOKPY>KHOCTEN ?
6. Urto Takoe yriioBoi ko3 dumeHT mpsamoii?
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7. llepeuncnuTh U 3anIMcaTh OCHOBHBIE YPABHEHMSI IPSIMOM (HA IUIOCKOCTH).

8. Kaxk naiitu yrioBoi kKo3)PUIMEeHT MpsIMOH, 3aJaHHOM: a) IByMsI U3BECTHBIMH €€ TOYKaMu; 0) ee o01mm
YpaBHEHHUEM.

9. CdopmynupoBaTh HEOOXOIMMOE U IOCTATOYHOE YCIOBUE MApAJUIETbHOCTH ABYX MPSIMBIX.

10. CdopmynupoBaTh HEOOXOIUMOE U JJOCTATOYHOE YCIOBUE EPICHIUKYISIPHOCTH IBYX MPSIMBbIX.

11. CdopmynupoBats onpeaeneHue HUIUICa, HAKCATh €ro KAHOHUYECKOE YpaBHEHHE, yKa3aTh KOOPAUHATHI
(OKyCOB 1 BEpIIMH, HAMKUCATh (GOPMYITy JUIs HAXOXKACHUS IKCIIEHTpUCUTeTa. M300pa3uTh 3uIuIcC.

12. Tort »xe BOnpocC I TUIEPOOJIBI

13. Jars onpexnenenue napadoiibl, HAUCATh €€ KAHOHUYECKOE YpaBHEHHUE

; HpaKanecRaﬂ IIOJITOTOBKA
2.1, 3ajauy JuIs peIeHUs 01 PYKOBOJICTBOM IIPenoAaBaTeIs

1. lan napamienorpamm ABCD, Tpu BepinHsl kKoToporo 3anansl (tadin. 1, Nel). Haiitu yetBepTyro Bepmuny u
OCTpBIN yroJl mapasuieorpaMma.

2. Haiitn myuny Beicotel AD B Tpeyronbnuke ¢ BepmuHamu A, B, C (1a61.2.,Nel) u nanmcath ypaBHEHHE
MEepIEeHANKYIISpa, onyleHHOro U3 Touku C Ha npsimyto AB.

3. Haiiti yron mMexay II0CKOCTBIO O U TIPSMOM, MPOXOAAIICH yepe3 Hayalo KOOpJAuHAT M TOYKy M (Tadi.3.,
Nel). Beruncnuts paccTosiHie OT TOUKH M 10 MJIOCKOCTH 0.

4. HanMcaTh YpaBHEHHE NepPIeHANKYIAPa, OMYIIEHHOTo 13 Touku M Ha npamyto £ (tabm.4., Nel).

5. [TocTpouthb KpUBBIE MO 33JaHHBIM YpaBHEHUSIM (Ta0.5.,Nol)

2.2. 3ana4u Ui TPYIIIOBOTO PEHIeHUs (C MPOBEPKOU Y JIOCKH)

1. Tan napamienorpamm ABCD, Tpu BepiinHbl KOTOporo 3a1ansl (Tabm.1, Ne2). Haiitu 4yeTBepTy0 BEpIIUHY U
OCTpBII YroJl napajuienorpamma.

2. Haittu anuny Beicotel AD B Tpeyronbauke ¢ BepmmHamu A, B, C (1abn.2.,Ne2) u HamucaTh ypaBHEHHE
NepIEeHIUKYIIApa, onyleHHoro u3 Touku C Ha npsmyro AB.

3. Haiftu yromn Mexay IJIOCKOCTBIO 0 M IPSIMOM, MPOXOIAIIEeH yepe3 Hayalo KoopauHaT u Touky M (tabm.3.,
Ne2). Beruncnuth paccTostHue OT TOUKH M J10 IIJIOCKOCTH 0.

4. HamucaTh ypaBHEHHE TIepIIeHNKY/IAPa, OIYIIEHHOTro 13 Touku M Ha npsmyto £ (tabm.4., Ne2).

5. [loctpouthb KpuBBIE IO 33JaHHBIM YpaBHEHUM (Ta01.5.,Ne2)

2.3. 3ajiauu A5 MHAMBUJTYaIbHON paboThI

1. Jlan mapamtenorpamm ABCD, Tpu BepmmHbl KOTOpOro 3a1ansbl (Tadi. 1, Ne3). Haiitu yeTBepTyto BepInHy U
OCTpBIH yroJ napajienorpamma.

2. Haiitn mmuny Beicotel AD B Tpeyronphuke ¢ BepmuHamu A, B, C (1a61.2.,Ne3) u HanmcaTh ypaBHEHHE
NepIeHNKYIIsApa, onymeHHoro u3 Touku C Ha npsmyto AB.

3. Haiiti yrom Mexay TIOCKOCTBIO L M TIPSIMOH, IPOXOIAIIEH Yepe3 Havyaio KOOpAUHAT M TOYKy M (Tabm.3.,
Ne3). Beruncnuth paccTostHie OT TOUKH M J10 IIJIOCKOCTH 0.

4. HatMCaTh ypaBHEHHE TIePIIeHINKYIIAPa, OIYIIEHHOTo i3 Touku M Ha npsimyto £ (tabm.4., Ne3).
5. [ocTpouTh KpUBBIE MO 33JAHHBIM YpaBHEHUSIM (Ta0i1.5.,Ne3)
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Tabmuia 1. BapraHTsl 3a1aHus

Bapu-|

aHaT

B

c

(-1;-2;3)

(-4;1;2)

5:2;7)

(1;2;3)

(3;-4;-2)

(-4;-3;2)

(2; -3;-1)

(-3; 5; 3)

(4; 3; —4)

(3;-4; 2)

(=5;2;-3)

(-1;7; -2)

(>3 50 I (- R o

(=5; 2; 4)

(-3;-4;2)

(6; -3; -3)

(—4;-3; 5)

(2;-5;6)

(=2; 3; -5)

GORe)
iy T L0

4; 2;-3)

(=5; 6; —4)

(—2; -3; 4)

(—4; 5; -2)

(-1;-5; -8)

(3;-2; 4)

(-5;-3;-2)

(3; —4; -5)

(4; 2; 3)

Tabmura 2. BapuanTe! 3aganus 2.

B, A B c
anr

1 ((3;4) -1y |7
2 |(-4;-5) |(3;3) (5;-2)
3 [(=3}5)  [(4.-3) (-2;-4)
4 [(3:-2) [(-5;-4) [(-1;6)
5 |(2;5) -3:4) [-4-2)
6 [(-3;2) (-2;-5) [(6;-1)
7 |-6-49 [3:-7) |(1;2)

10

(-3; 2; 6)

(-4;-5;-2)

(1;-3;-5)

Tabnuia 4. Bapuante! 3ananus 4.

Bapu-

Tabnmuna 3. BapuanTsr 3aganns 3.

Bapu-

ra M o

1 {(2;-1;3) 3x~y+2z2-4=0
2 1(2;-2;4) x—-3y+5-10=0
3 |(-4;5;-1) |[4x+y-2z2+5=0
4 [(-3;2;1) 2x-y+2+5=0
_5 (2;3;1) bx+2y—-2-3=0
6 [(-3;-2;4) |Tx+y+52-2=0
7 1(2; 5;-3) 2x-y+32+14=0
8 [(-4;-3;-5) |x—-3y+2z2-4=0
9 [(4;-8;-2) |8x+y—bHz+1=0
10 ((4;1;3) x+2y+32-6=0

anT M !

1 [(3;2;1) xi‘l ==ygl =,,z_—zl
2 |(2;-1;3) x;2 =y;1 _241-3
3 {(1;-3;-2) “;3 y42r2=z;2
4 ((-4;2;-3) x;l =y;3 =2_+12
5 |(-4:5;2) 1*1‘2 =y;2 _251
6 [(-2;-4;5) ";2_51;3 z;4
7 l@gi-p [2E3opc4 izl
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s o YpaBuennsa
amr | ros Ta6muia 5. Bapuantsl 3aganus 5.
(x-2P2+(y-3)2=9
2 2 =5 2 2 =
ST A | (x—382+(y+4)2=25
25 9 £2 2
1 L |
2 2 5 16
X -¥ay 4 .
49 25 x2 y2
y?=9x 64 25
(x+32+(y-52=4 y* = 16x
2 2 B
i_é 3 yT - (x2+ 3) 2—(— (y + 3) 4
x _¥Y 1 5 49 25
25 16 2 2
27 X -V =1
P=7 ‘ 36 9
(x+1)2+(y-2)2=16 y%=3x
AP g E =Dy 1=
36 25 2 2
3 X +¥% =1
2 2 16 4
X -V =1 6
i6 9 2 P .
Y% =bx o 4
y2=4x

CamocTosiTe/ibHAsA BHeayAUTOPHAasi padoTa CTyAeHTOB
1) O3HaKOMI/ITI>C$I C TCOPECTHUUCCKHUM MATCPHUAJIOM ITO TEMEC 3aHATHUS C UCITOJIb30BAHHUECM KOHCIICKTOB JICKIII/Iﬁ I/I/I/IJII/I
PEKOMEHIYEMOM yUeOHOM JUTEPATYPBIL.
2) OTBETUTH HA BONIPOCHI JUIsI CAMOKOHTPOJISL M JUIA COOECEOBAHMSL:

1. JlaTe onpenesneHue JIMHUH.

2. Yro Takoe TeKylue KOOpAUHATHI?

3. Kak HaifTu ToukH nepeceueHust AByX JIUHUI?

4, 3anucaTh ypaBHEHHE OKPYKHOCTH JAHHOTO pajinyca ¢ IIEHTPOM: a) B Hayayie KOOpJIMHAT; 0) B
IIPOU3BOJILHOM TOUKE.

o. Kak, umest ypaBHeHHE OKpPYKHOCTH, HAIIMCAaTh YPABHEHMS €€ JIEBOW, TPaBOMl, HUKHEH U BEpXHEN
MIOJIyOKPY>KHOCTEN?

6. Yro Takoe yrioBoi K03 HUITUEHT TPSIMOii?

7. [lepeuncanTp 1 3anucaTh OCHOBHBIE YpaBHEHHUS IPSMOM (Ha MJIOCKOCTH).

8. Kak nHaiitu yrioBoi ko3 puumeHT npsmMoil, 3aJaHHOMN: a) ABYMs U3BECTHBIMH €€ TOuKamu; 0) ee
OOIIKMM ypaBHEHHUEM.

9. CdopmynrpoBaTh HEOOXOIUMOE U JOCTATOYHOE YCIOBUE MAPAIIIICIIBHOCTH ABYX MPSIMbIX.

10.  CdopmynupoBaTh HEOOXOIMMOE U JOCTATOUHOE YCIOBUE EPIEHIUKYISIPHOCTH JIBYX MPSIMBIX.
11.  CdopmynupoBaTh ONpeneaeHHe IUINIICA, HATUCATh €r0 KAHOHUYECKOE YpaBHEHHE, yKa3aTh
KOOpAMHATHI (POKYCOB U BEPUIMH, HAITUCATh (OPMYITY AJIsl HAX0XKIEHUS IKCIeHTprcuTeTa. M300pazuth
JUTHIIC.

12.  Tor e Bompoc jist TUIepOOIbI

13.  [artb onmpeneneHue napaboIibl, HAMKMCaTh €€ KAHOHMYECKOE YpaBHEHNE

3)_ITpoBepHTh CBOM 3HAHUS C UCTIOIH30BAHUEM TECTOBOTO KOHTPOJIS.

AHAJIMTUYECKAA TEOMETPUA
1. B mpsMoyronbHO#t crcTeMe KoopanHaT Ha IIockocTh (XOY) ropu30HTAIBHYIO OCh Ha3bIBAIOT OCHIO:
1) Ablcmucc.
2) OpnuHar.
3) Armukar.
2. B mpsiMoyronbHO#M cucteMe KoopAuHAT Ha T0ckocTH (XOY) BEpTHKATBHYIO OCh Ha3bIBAOT OCHIO:
1) Abcrucc.
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2) OpawuHar.

3) Ammkar.

3. B mpsiMoyrosbpHO# cucteme koopauHat Ha mtockocTtu (XOY) ar00yro TOUKY MOKHO 337aTh
KOOPIUHATAMHU:

1) (0sy).
2) (x;0).
3) (x:y).

4. PaccTostHHuE MEXTY JIFOOBIMU JBYMSI TOUKAMH ITIOCKOCTH MOYKHO OTIPENICTUTh 10 (hopmyIie:
1) d:\/(xz_xJ:_(y:-_yl)z
2) d:\/(xz—xl)2+(y2—y])3
3) d:\/(x +FX)—=(y ¥Y).
2 1 2 1
5. KOOpI[I/IHaTBI CepeI[I/IHBI OTpGSKa MG)K,Z[y I[BYMSI TOYKaMH Ha ITJIOCKOCTH:
(X, + X,
X = 2

1) YL+ ye
T2
X, = X%

EN

2y X7

+I\J

Yi

N

3) X x2+

=
|
I[ 1
i
6. YpaBHeHHe IpsIMOM B 00111€M BH/I€ 3aIIMCBIBAETCS CIIEAYIOIIUM 00pa3oM:
1) Ax+ By +C =0.
2) = kx,+D.

)9 =1.
3) & B

7. YPaBHeHI/Ie HpHMOﬁ B OTPEC3Kax 3allUChIBACTCA CIICAYIOIUM 06p830MI
1) Ax+ By +C =0.
2) k>§,+ b.
=1.
3) e B

8. YpaBHeHHUe MPSIMOH € YIIIOBBIM KOA(PPHUIIMEHTOM 3alMChIBAETCS CIIETYIOIIUM 00pa3oM:
1) Ax+ By +C =0.
2) k>§,+ b.
=1.
3) e B
9. Hp}IMaH JIMHUA TPOXOJUT 9€pEC3 HAYAJIO KOOPAHUHAT, €CJIN €€ YPABHCHUC B 06IJ_ICM BUJOC MOXHO
3arucaTrhb Kak:

1) Ax+C=0.
2) Ax+By=0.
3) By+C=0.
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10. Tlpsmas MuHUS TPOXOAUT NapajieIbHO OCH OPAUHAT, €CIH €€ ypaBHEHHE B 00IIeM BUIE MOKHO
3anucaTh Kak:

1) Ax+C=0.
2) Ax+By=0.
3) By+C=0.

11. Tpsimast TUHKS TPOXOAUT MAPAIIEIBHO OCH a0CIHCC, €CIIU €€ YpaBHEHHE B 00IIeM BHJI€ MOKHO
3anucarhb Kak:

1) Ax+C=0.
2) Ax+By=0.
3) By+C=0.

12. e npamsie Y, =KX+ b, u y, =k, X + b, 6yayr B3anmuo napannensusi, eciu:

1) k, -k, =1.

%) k, -k, = 1.

3) k =Kk,.

13. Ise npameie Y, =K X + Db, u y, =k, X + b, 6ynyr B3aumuo nepnenmuxynsapusl, eciu:

1) k, -k, =1.

2 k, -k, =—1.

3) k =k,.

14. OKpy’>XKHOCTBIO HAa3bIBAETCSL:

1) ['eomeTprueckoe MECTO TOUYEK INIOCKOCTH, PABHOYIAIIEHHBIX OT TOYKH (LIEHTPA) TOH 7K€ IIOCKOCTH.
2) ['eomeTpruecKkoe MECTO TOUEK IUIOCKOCTH, CyMMa PacCTOSHUN KOTOPBIX 70 ABYX JAHHBIX TOYEK
((okycoB) TOi1 3k€ IIIOCKOCTH MOCTOSHHA.

3) I'eomeTrpuyeckoe MECTO TOYCK IUNIOCKOCTH, PABHOYJAJICHHBIX OT TOYKH ((hOKyca) U OT MPsIMOit
(TMPEKTPUCHI), HE TPOXOAALICH Yepe3 JaHHYIO TOUKY, PACIIOJIOKEHHBIX B TOU K€ IIOCKOCTH.

15. Dnnuncom Ha3bIBaeTCS:

1) TeomeTprueckoe MECTO TOUCK IUIOCKOCTH, CyMMa PACCTOSIHUI KOTOPBIX JI0 IBYX JTAHHBIX TOUCK
(oxycoB) TOH ke MIOCKOCTH MTOCTOSTHHA.

2) T'eomeTpuyecKoe MECTO TOYEK IIOCKOCTH, a0COTFOTHOE 3HAYCHUE PA3HOCTH PACCTOSHUN KOTOPBIX IS
JBYX JaHHBIX TOuYeK ((hOKYCOB) TOM ke MIOCKOCTU MOCTOSHHO.

3) T'eomeTpuyYecKOe MECTO TOUEK IIOCKOCTH, PABHOY/IAJICHHBIX OT TOUKH ((poKyca) i OT IpsIMOii
(IMpeKTPHCHI), HE MTPOXOAAIICH Yepe3 JaHHYIO0 TOUKY, PACIIONIOKEHHBIX B TOH JK€ TUIOCKOCTH.

16. I'unep6ooii Ha3pIBaeTCA:

1) T'eoMeTpuuecKoe MECTO TOYEK MIIOCKOCTH, CYMMa PacCTOSTHUI KOTOPBIX JIO IBYX JAHHBIX TOYCK
(okycoB) Toil ke MIOCKOCTH MOCTOSIHHA.

2) T'eomeTpuyeckoe MECTO TOUYEK IIOCKOCTH, a0COTFOTHOE 3HAYCHUE PA3HOCTH PACCTOSIHUI KOTOPBIX JIJIsI
JBYX JTAHHBIX TOYEK ((POKYCOB) TOM e MIOCKOCTH MOCTOSHHO.

3) I'eomeTrpuyeckoe MECTO TOYEK IIOCKOCTH, PABHOYJAICHHBIX OT TOUKH ((hOKyca) U OT MPsIMOit
(IMpeKTpHCHI), HE MPOXOAAIICH Yepe3 JaHHYI0 TOUKY, PACIIONOKEHHBIX B TOM )K€ TNIOCKOCTH.

17. Tlapabo:oii Ha3bIBaeTCs:

1) TeomeTprueckoe MECTO TOUCK IIOCKOCTH, PABHOYIAICHHBIX OT TOUKH (IIEHTPA) TOH ke IIOCKOCTH.
2) T'eomeTpuyeckoe MECTO TOYEK IIOCKOCTH, CYMMa PaCCTOSIHUI KOTOPBIX JIO IBYX JAHHBIX TOYEK
((pokycoB) TOi1 3x€ TIOCKOCTH MOCTOSIHHA.

3) I'eomeTpuyeckoe MECTO TOYEK IIOCKOCTH, PABHOYJAJICHHBIX OT TOUKH ((OKyca) U OT MPSIMOi
(IMpeKTpHCHI), HE MIPOXOAAIICH Yepe3 JaHHYIO0 TOUKY, PACIIONOKEHHBIX B TOH )K€ TIOCKOCTH.

18. YpaBHEHHE OKPY)KHOCTH UMEET BUI:

2 &-a) +(y—by =R’
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3 X _Y 1

19. Boasuline runepSoss mveer s
) XY -1

2 Beaf+(y-by =R

3) X _Y 1

2 2
20. @paBHQHI/Ie 3JUIAIICA UMEET BUL;
2 2

1) X_+_L:1
2 G—af +(y-by =R
3) X _Y 1

2 2
21. %aBHQHI/Ie napaboITbl UMEET BUI:

2) & b; 2 2
x—a)y +(y—-b) =R
3) Y =2px

22. DKCIEHTPUCHUTET DJUIUIICA PABEH:

—fb ¥
ag:f4|
\a)
3 x=-r
2

—fb Yt
”8:f4|
\a)
3) x=—F
2

—fb ¥
ag:¢4|
\a)
3) x=—F
2
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25. DITMTICON]T 3a1ae€TCS YPABHCHHEM:
1) X +y +7 =R

2)

3) _+ _—1

26. gﬂﬂHHaneCKnﬁ LWIMHJP 33Ja€TCSl yPAaBHEHUEM:
1) X +y +7 =R

2) X

3)
2 2
217. éq)epa 3a/1ae€TCsl ypaBHEHUEM:
1) X+y +7 =R
2 2
2 72
3) % + 9_ t_ =

2 2
28. gJIJII/IHTI/IIIGCKI/Iﬁ KOHYC 33J1a€TCs YpaBHEHUEM:

1)%+¢+f:w

2

y2 1z
% 9 %?
29. ﬁdnep@onon/&: OJTHOTIOJIOCTHOM 3a/1aeTCs ypaBHEHUEM:
X2 2
y XY
- —_  C
@ b 7
X2 Y2 ——5
) + %=1
2 2 +
& BT
3  + 7 -1
30. I"’hnep@onﬂquKHﬁ napabosIou 331aeTCsl ypaBHEHUEM:
Y2
D +7 _y
2 b
2) X ¥ 1
2
§2 92
) -
a b
BEKTOPHAS AJITEBPA
1) BekTopom Ha3bIBaeTCs
a) HaIPaBJICHHBIA OTPE30K
b) OTpPE30K, HIMEIOIINH ONPECTCHHYIO JUTNHY

C) HAMpaBJIEHHBINA OTPE30K, UMEIOLIUN ONTPEAECTICHHYIO JUTHHY



2) Moaynem BeKTOopa Ha3bIBaeTCs

a) JUTHHA BEKTOPA
b) BEKTOP CMHUYHOM JITHHBI
C) BEKTOP, HAYAJI0 M KOHEI] KOTOPOTO COBMAIAI0T
3) BekTopsl, pacroIoKEHHbIE Ha MapaIeIbHBIX MPSMbIX HIH Ha OHOM MPAMOI Ha3bIBAIOTCS ...
a) KOJUTHHEAPHBIMU
b) COHAIPaBJICHHBIMU
C) MPOTUBOIOJIOKHO HAIPABICHHBIMU
d) paBHBIMH
e) MPOTHUBOIOIOKHBIMH
4) KomnrHeapHbIe BEKTOPbI OJMHAKOBOTO HAITPABJICHHUS HA3BIBAIOTCA. . .
a) COHAIPABICHHBIMH
b) MPOTUBOIIOJIOKHO HAIPaBICHHBIMU
C) PaBHBIMHU
d) MIPOTHUBOIIOJIOKHBIMU
5) KosrHeapHbie BEKTOPbI pA3HOTO HAPABJICHUS HA3bIBAIOTCSL. . .
a) COHAIPaBJICHHBIMU
b) MPOTHBOIOJIOKHO HAIPABICHHBIMU
C) PaBHBIMU
d) MIPOTHUBOIOJIOKHBIMU
6) ComnarnpaBieHHbIC BEKTOPa, PABHBIE IT0 MOYJIIO Ha3bIBAIOTCA. ..
a) MPOTHBOIIOJIOKHO HAIPaBJICHHBIMA
b) paBHBIMU
C) [IPOTHUBOIIOJIOKHBIMU
7) TIpoTHBOMOJIOKHO HAMIPABJICHHBIC BEKTOPA, PABHBIE [T0 MOJIYJIIO HA3bIBAFOTCSL. . .
a) COHAIPaBJICHHBIMU
b) PaBHBIMU
C) MIPOTHUBOIOJIOKHBIMU
8) JIuHEHHBIMU OTIEPALIUSIMU HAJl BEKTOPAMH SBIISFOTCS
a) OTepaIus CJI0KEHHsI BEKTOPOB
b) oreparysi BHIYUTaHUS BEKTOPOB
c) oreparusi yMHOKEHHUS BEKTOPA Ha YHCIIO
d) oreparys CKaJsipHOTO YMHOXEHHS IBYX BEKTOPOB
e) oreparysi BEKTOPHOTO YMHOXEHUS JIBYX BEKTOPOB
f) oreparysi CMEIIaHHOTO YMHOXEHHS TPEX BEKTOPOB
9) HenuHeWHBIMH OIEPAIMSIMH HaJl BEKTOPAMH SIBJISTFOTCSI
d) OTIepaIrsl CIIOKEHHSI BEKTOPOB
a) oreparysi BEIYUTAHUS BEKTOPOB
b) oreparys YMHOKEHHsI BEKTOPA Ha YKCIIO
c) oreparys CKaJsipHOr0 YMHOXEHUS JIBYX BEKTOPOB
d) orepalysi BEKTOPHOTO YMHOXCHUS JIBYX BEKTOPOB
e) oreparysi CMEIIaHHOTO YMHOXEHHS TPEX BEKTOPOB
10) a1 BeKTOpHI a U Oa . [Tpu Kakux 3HAYEHUSIX OL TH BEKTOPBI PaBHbI?
a) 1
b) -1
c) a<0
d) a>0
11) Jlausl BeKTOpHI a 1 Oa . [IpH KaKuX 3HAYEHUSAX O OTH BEKTOPBI IIPOTHBOIIOIOKHEI?
a) 1
b) -1
c) a<0
d) a>0
12) Jlaubl BEKTOPHI a U Ola . [Ipy KaKuX 3HAYEHHUSX OL 3TH BEKTOPHI POTHBOIIOIOKHO HAIIPABJIEHBI?
a) 1
b) -1
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c) a<0
d) o>0
13) lanbl BeKTOpHI @ U O . [Ipy Kakux 3HAYCHUSIX OL ITH BEKTOPBI COHATIPABIICHBI?

a) 1

b) -1
c) a<0
d) a>0 - = -
14) Bektopsl a,,a, .., d, Ha3BIBAIOTCS JIMHENHQ 3aBUCUMBIMHU, €CIIU

_. Haugyrcs ulicitd A1, Az..., AnHe BCe paBHBIE 0, 4TO OYJIET BHITIONHATHCS PABEHCTBO

b)lal—'_}\’za2 +...+ A’n&r: =0 N N -
JUTSL 9HCEIT A1, A2. .., An paBHBIX O, OY/IET BBIMOIHATHCS PABEHCTBO_A a, t A Fot+A =0
0) JUISL TFOOBIX YUCEN A , A ..., A ,0y/I€T BBIIOIHATLCS PABEHCTBO A ) 3 —
12 n A 4T =0
. 1 al 2 aZ nan

(R HAMIyTCs 9ncna A1, A2..., AnHe Bee paBHbie 0, 4TO OyIeT BBIIOIHATHCS PABCHCTBO

101+ Aya2 +...+ Apan # 0
15) JTanbl KOOpAMHATHI TOYEK HA MIIOCKOCTH A(x1;y1) 1 B(x2;y2). HaiiTi KoopauHaThI

COOTBETCTBYIOILIETO BeKTOpa AB

a) AB(x1 + x2; y1+ y2)
b) AB(x1—x2; y1 — y2)
c) AB(x2 — x1; y2 — y1)

16) JlaHbl KOOPIUHATHI TOYCK Ha TIOCKOCTU A(x1;y1) U B(x2;)2). HaiiT koopAnHATHI

COOTBETCTBYIOIIETO BEKTOpa BA

a) BA@x1 +x2;y1+ y2)
b) BA(x1 —x2; y1 — y2)
C) BA(x2 —x1;y2 — y1)

17) Man Bextop AB(x;y) . Ero MOIyiib MOXKHO HAWTH U3 COOTHOIICHUSI

a) | AB |= x* = »?
b) | AB |= Jx2 + 17
c) | AB = % - x*

18) Jlane1 Bektopa AB(x1;y1) u CD(x2;y2). OHU KOJUIMHEAPHBIE TOT/IA U TOJBKO TOT/A, KOT/IA
BBITIOJTHSETCS] COOTHOIICHHUS

a) X1 )
X2 W2
X
O B
x2 N2
2 oy
2 n
19) Mansr BekTopa AB(x1; y1) 1 CD(x2;y2). UX ckanspHOE MPOU3BEIEHHUE B KOOPIMHATHOM (BopMe
paBHO
a) AB-CD=x1-y1+x2-)2
b) AB-CD=x1-x2+y1-y2
c) AB-CD=x1-y1—x2-)2
d) AB-CD=x1-x2—y1-)2
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e) AB-CD=x2-y2 —x1-)1

f)AB-CD=y1-y2—x1-x2
20) I[aHLI 1 BEKTOpa AB u CD. Ux CKaIPHOE NPOM3BE/ICHUE 11O ONPE/ICTICHUIO PABHO

a) AB- CD = AB| |CD| cosL(AB CD)
b) AB- CD_| AB| |CD| -Sin L(AB CD)
c) AB-CD _|AB| |CD| tgL(AB CD)
21) Kputepuii mepreHIuKyIAspHOCTA HEHYJIEBBIX BEKTOPOB
d) [TepnenuKyISPHBI TOTAA U TOJIBKO TOT/IA, KOT/Ia KX CKAJIIPHOE Mpou3BeaeHue paBHO 0,
e) [MepnieHIUKYISIPHBI TOTA U TOJIBKO TOT/Ia, KOTJa UX CKaJIIpHOE Mpou3BecHue HepaBHO O,
f)IleprieHIUKYISIPHBI TOT/IA U TOJIBKO TOT/AA, KOTJ]a X BEKTOPHOE ITpou3BeaeHue paBHoO 0;
0) [TepnieHuKyISPHBI TOTAA U TOJIBKO TOT/IA, KOT/Ia KX BEKTOPHOE Mpou3BeAcHue HepaBHO 0.

22) Tpu HEeKOMIUIaHAPHBIX BeKTOpa d , bu c, B3sree 8 yKa3aHHOM TOpsijiKe, 00pa3yloT MpaBylo
TPOMKY, €CIIU:

a) C KOHIA TPETHEro BeKTopa C KpaTdaiilimii [IOBOPOT OT MEPBOro BEKTOpa ( KO BTOPOMY BekTopy D
BU/JICH COBEPIIAOLIMMCS IPOTUB YaCOBOM CTPEIIKH;

b) ecnu ¢ xoHIIa TpeThero BekTopa C KpaT4alIinii MOBOPOT OT MEPBOrO BEKTOpa (' KO BTOPOMY BEKTOPY
b Bunen COBEPIIAIOIIUMCS IO YaCOBOI CTpEJIKE;

C) ¢ KOHIIa TPEThEro BEKTOpa d KpaTuaWIMii MOBOPOT OT BEKTOpa b « BEeKTOpy C BHJCH
COBEPIIAIOIINMCS [TPOTUB YaCOBOM CTPEINIKHU.
23) U3 onipenencHus BeKTOpHOFO IIPOU3BEICHUS HETIOCPECTBEHHO BHITEKAET CIAEAYIOIIEE

COOTHOLIEHUE MEKILY OpTaMI/I i _J k-
d) Ixj—ljxk 1, kxi=1
e)lxj:k,jxi:k,jxizk
f)I><j=k, jxk:i,kxi:'
)I><j—kj>< =k kxi=j
24)Ecmm a || b , TO:

) axb =1
) @ xb=i;
i) axb=o0

25) Hnomam, TPEYTOJIBLHUKA, IOCTPOCHHOI'0 Ha BEKTOpax d U b paBHa:
k) Sa=12|a xb|
) Sa=2|a «b l
m)Sa=|a x b |

26) CmemmanHoe nponssesieHue Tpex Bektopos (d x D) ¢ mpencrasnser co6oii:
n) Hexoropslii BekTOp;
0) Hekoropoe uuciio;
p) Moyib HEKOTOPOTO BEKTOPA.
27) CMemaHHOE POU3BEACHIE TPEX BEKTOPOB PABHO:
a) 00beMy nmapayuiesienue/a, TOCTPOSHHOTO Ha ATUX BEKTOPaX, B3ATOMY CO 3HAKOM «MHHYCY, €CITH 3TH
BEKTOPBI 00pa3yrOT MPaByIO TPOWKY, U CO 3HAKOM «ILTIOCY», €CIH OHU 00pa3yIoT JIEBYIO TPOHKY.
b) oObeMy mupaMu b, TOCTPOSHHOM HA ITUX BEKTOPAX, B3ATOMY CO 3HAKOM «ILTIOCY», €CITH 3TH BEKTOPBI
00pa3yloT MpaBylo TPOMKY, H CO 3HAKOM «MHHYC», €CII OHH 00pa3yloT JIEBYIO TPOHKY.
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C) o0beMy mapajuiesieuIe/a, MOCTPOSHHOTO Ha ATUX BEKTOPaX, B3ITOMY CO 3HAKOM «ILTIOCY», €CITH 3TH
BEKTOPHI 00Pa3yIoT MPaBylo0 TPOUKY, U CO 3HAKOM «MUHYC», €CIIM OHH 00pa3yIoT JIEBYIO TPOUKY.

28) CmemaHHOE POU3BEICHUE BEKTOPOB (A X b)cs KOOPJMHATHOHN (popMe pPaBHO OMPEACTUTEIIO

TPETHETO MOopAaAKa, COCTAaBJICHHOMY U3 KOOPAWHAT IIEPEMHOKACMEBIX BEKTOPOB I10 ITPABUITY:

-

a

X

5 (axbc=|p by b,

a
y

a

z

Ckx Cy C
R a a a
- - X z y
by @xb)c=l, b, by,
Cx ©Cz Gy
. -_ |a b c
X X X
o) (@xb)e = a, b, ¢
a b ¢

9TaJ0HBI NMPaBHJIBHBIX OTBETOB:

AHaMTHYECKasi TEOMETPHS BekTopHnas anredpa
Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne
BOMPOC | OTBET | BOIPOC | OTBET | BOIIPOC | OTBET | BOMPOC | OTBET | BOINPOC | OTBET | BOIPOC | OTBET

a a a a a a a a a a a a
1 2 11 1 21 1 1 1 11 2 21 1
2 3 12 2 22 2 2 2 12 3 22 1
3 2 13 2 23 3 3 3 13 1 23 1
4 1 14 1 24 2 4 2 14 2 24 2
5 1 15 3 25 3 5 2 15 3 25 2
6 2 16 1 26 1 6 3 16 2 26 3
7 2 17 3 27 3 7 3 17 2 27 1
8 3 18 3 28 2 8 1 18 3 28 2
9 3 19 3 29 1 9 1 19 3

10 1 20 2 30 1 10 1 20 3

4) BbINOIHNUTD OPAKTUYCCKHE 33/IaHHUSL.

1. Jlan mapamutenorpamm ABCD, Tpu BepmmHbl KOTOpOTro 3a1ansbl (Tadi. 1, NeS). Haiitu yeTBepTyro BepInHy U
OCTpBI YroJl IapajuIeIorpaMMa.

2. Haiitn mmuny Beicotel AD B Tpeyronbhuke ¢ BepmuHamu A, B, C (1a61.2.,Ne5) u Hanmcath ypaBHEHHE
MepIeHINKYIIApa, onyleHHoro u3 Touku C Ha npsmyo AB.

3. Haiiti yros mMexay IJIOCKOCTBIO 0 M MIPSIMOI, IPOXOAIIeH uepe3 Hadyaino KOOpAuHAT ¥ Touky M (tabmn.3.,
Ne5). BeruucnuTh paccTostHME OT TOUKM M 70 IIIOCKOCTH 0.

4. Hanucath ypaBHEHHE NePIEHAUKYJIAPa, ONYIIEHHOTo 13 Toukd M Ha ipamyio £ (Ta6m.4., Ne5).
5. IlocTpouTh KpUBBIE MO 3a/laHHBIM YpaBHEHUM (Ta0i.5.,Ne5)

Pexomennyemas iureparypa:

OcHoBHas uTepaTypa

o N.B. [TaBnymkoB u ap. OCHOBBI BBICIIEH MAaTEMAaTUKN U MaTEMAaTHYECKON CTATUCTUKH. — MOCKBa:
Mocksa: "TD0TAP-Menua", 2012

JlomoJTHUTENLHAS JTUTEPATYPA

° A.H. Pemu3zos, A.I'. Makcuna. Meauimackas u Onosiornueckasi pusnuka: COOpHUK
3ajgad. - Mocksa: "TOOTAP-Meaua", 2014
° COopHUK 337124 110 BBICIIEH MaTeMaTUKe AJIs1 9KOHOMHUCTOB/moA pen. B.1.

Epmaxkosa.- M.: UHOPA-M, 2002
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Pa3nen 1. BBeneHue B BbICIIYI0 MATEMATHKY

Tema 1.3. KommiekcHble yucia.

Leap u3yuenus pazaesia: cnocooCTBOBaTh (POPMHUPOBAHUIO LIETOCTHON CUCTEMBI TEOPETUUECKHUX 3HAHUH 110
BOIIpocCaM MpeACTaBJICHUA YNCIOBbIX MHOXKCCTB.

3agaum:

° PaccmoTpeTs chepy mpumMeHeHN T KOMILIEKCHBIX YHCEIT

° CdopmMupoBaTh MpeICTaBICHUE O POITH KOMIUICKCHBIX YHCET

L] I/I3yT-II/ITb IIOHATHUA TeOpI/II/I KOMIIJICKCHBIX YHUCCII:

o O6y‘H/ITB CTYI[CHTOB pemeHmo THUIIOBBIX U CI/ITyaLII/IOHHBIX 3a1a4 C HpI/IMCHeHI/IeM MECTOI0B

UCIOJIb30BAHUS KOMILJIEKCHBIX YHCEIL.

OOyyarommiicst 10JI2KeH 3HATh: OCHOBHbBIE TIOHATHS TEOPUN KOMILJIEKCHBIX YUCEI;

OO0yuarommiicsi 10JZKeH YMeTh: BBIIIOJIHATh OCHOBHBIE OIIEPALIMK HaJl KOMIUIEKCHBIMU YHCIIaMU;
OO0yuarommiicsi 10/2KeH BJIaeTh: HABBIKAMH 110 TPEACTABICHUIO KOMIUICKCHBIX YHCEN B Pa3INYHON hopme u
JEUCTBUSAMH C KOMIUIEKCHBIMHU YUCIIAMH.

CamocTosiTe/IbHAs AyIMTOPHAsA padoTa CTy/1eHTOB
1. OTBETHUTH HA BONIPOCHI 10 TeMe 3aHATHSA
JlaiiTe onpeeneHne KOMILJIEKCHOTO YK CIIa.
Kaxkue uncna Ha3pIBarOTCsI KOMIUIEKCHO — COTIPSKEHHBIMU?
Kakune koMIIeKCHbIC YnCiIa Ha3bIBAIOTCS PaBHBIMU?
Kaxk BeuncIuTh MOIYJIb KOMIUIEKCHOTO Yncia?
Kaxk npousBoasarcs neiicTBrs HaJl KOMILIEKCHBIMU YHUCIIaMU B areopandeckoit popme?
2. IlpaKkTHYecKas MOArOTOBKA
2.1. 3amaum juId peleHns 0104 pYKOBOJICTBOM MPENOIaBaTes

1. OTMeTHTh HA IUIOCKOCTH TOYKH, H300paxkalouiue CjaeAylle KOMILIEKCHbIE 4YHCJA:
I . 3i .

——1;-1+i; ——; (-1+ 4~
2 —-1-1

2 Z1
: Haiitn Z +2 ;2 —2 ;2 -2, %M

12 1, 1 g 7
2

1)  z,=5 z,=1+2i;
2)  2,=3+2i,2,=2+1;
3) z,=—21—6,2 =7+3i.

3. Haiitu IHCN0, CONPSACHHOE TAHHOMY: 1) 61;2) —4;3) —3+1; 4) (2i - 7)(—1+ 3i)
:5) (1+i)’; 6) o’
4. HaiiTi uncJio, conpsizkeHHOe TaHHOMY: 1) 115i%; 2) — 4i°; 3) —3+ \/5_ ; 4) (1+ i)3 — (1— i)3
I+ 1+i
979
> Mpexctagurs @1 g)%g;eﬁp’;)lﬁl ich?ﬁﬁ bop e 4 4(-17 sl 4\ (COS " isin \; 6)
1) g’ J G 24 4 1-] 4 4

-1
N V3-i A )
e
S
(-1-1)
6. Haiitn MOAYJ1b " aprymeHT KOMILIEKCHOT'0 qucia:

i, -1 —2i: \/E;—l—i; —1+i;1+10; 1-1.
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1. 3a paHbl M CJ1 @IyIOIME KOMILIEKCHbIE YHC/IA B TPMIOH oMeTpu4yec Kol ¢opme:
T .. T T .. T ?
1)2(cos +isin e); 5) 4(003 —isin J;
[} 3 3
T Tc) ( T nw
2)—3{cos _ +isin |, 6)|cos +isin |
) 4 & 2/
3) ( m) ( m)) 3n %TE
JZ cos—5|+isin| . i 7)sin ___+icos___
4)5/cos  +isin |
L3 3 )

8. IlpencTaBuTh YN cJIa B TPUTOHOMETPHYECKOii (hopme:
1)  —3J3+3i;-5v3-5i: /3+i:2/3-2i;
2 —3+4i;2-J31; -8<06i;
) [ T \/_ \ 31 31t
3 —2/cos ——isin— |; cos  _ijsin
\ . 6 6 ) 4

T
4)  14c0S_ +isin—.
4 4

9. Hpe)ICTaBHZ"& yucio B anreﬁpmqeckoﬁﬂ)?pMe&t 57[\ |( i \20 | ( \17
41 1.

A(L+1): 3 s Hisin_L o ],

i [\ 4 4)  (1-i \Jz i)
. . 6
?8(1+'%|£]iﬁ;)}é: c TBUA:

)?+3—,2)( 1+i) (1-i 3) 3)(L+i) — 4(1+1) -+ 3(1+i)2 - 2(1+i)-1;
(- ) o+ )+( Yo el 0V

H1 W3 51 10 1 SR ) ) M ) I
I+ +1  (-0)*

1)

5. 6, 18 1 . 72007
11. Beruucaurn: 1" 1 |, A e

17
12. Haiitu cymmy A=1+ izl SN MY
F. BbruncanTs, Kcrmmbsyﬂ TPUTOHOMETPUYECKYH)  (OpMY KOMILUIEKCHOro  4mciaa:l)
T

v
LZLCOS +1isin JJ : [ x
vidys 2 (1+i 3)(1+i) cos™ ~isin z )
L , 5 | [
cos T +isin 12 12)
) 12 12 . ( T )
3 ’ -
c0s 2% _jsin == ) Ll_ COSZ+SIHZ)| '
12 12
(1+i)
4) .
=i
14. HaiiTu Bce KOpHH N-ii crenenu u3 uncaa Z:1) Z=-3, N =2;
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) 7=—-i,n=4 [2\6—2i\15

3) z=—4 /3-4i,n=3; 6) z=| |, n=3;
N \ 1+ /3i )
4) Z:(l—|\/§) ,n:4; 7)222,n:3;
3 8) z=16, n=4.
SZ:—,n:6’ '
TR
~ 373!

15. HalitTu Bce KOpPHH N-i CTemeHW U3 YUCIA Z HW JaTb TIeOMETPHYECKYIO
HHTEPIPETANMIO, €CJIH:

1)z=-1,n=2;

2) z=-1+1, n=4;
(1+i\/3>)20
3)z=———,n=6;
(i-1)°
4 z=-27,n=3;
5) z=32, n=5;

6) z=3, n=4.
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2.2. 3amayn Ui TPYIIHOBOI0 penteHus (C IPOBEPKOH Y JIOCKH)

OTMeTHTh Ha IUIOCKOCTH TOYKH, H300pakawomme cjeayoiue
3i .
—; (—1+ 4i)A
-1-1
Haiitn 2 +2 ;2 -2 ;2 -2; *
1 2 1 2 1 2 7
2

2 =3+2i,7 =2+1i;
2,=—21—6,2,=7+3I.

HajiTi yuci10, cOnpsizkeHHOE TaAaHHOMY:
61;
—4:

i
HaiiTu yuci10, CONpPsIKEHHOE JAHHOMY:

115i%;

(17L i) —(1-i)";
1+1

Z
, €CIIN

HII)eHCTaBI/ITb qlﬁ.l}l_ozlle)@nre_ﬁ?anqec(lfﬁg (B@pMe:

1)(2—i\/3)15;2) —__ 33 +2i-T7.
-1 2+ (_i _]_)3

HaiiTu Moay/1b M apryMeHT KOMILJIEKCHOI'0 YHCJIA:

—1—i0; —1+10;1+i; 1-i.

KOMIIVICKCHBIE

3anaHbl IU  CJIenyIole KOMILUIEKCHBIE YHCJIa B TPHTOHOMeTpHYecKoii (hopme:

T o 2n
4 5/cos__+1sin |

3
5) 4(0057c —isin n%;
L 3 3)
T )
6)(COS_+isin _J;
2 2

3t . 31
7)sin__ +1COS _.

4 4

IIpeacraBuTh YKC/Ia B TDUTOHOMETPUYECKOH (hopme:

=344 2- Bl 98l 3n . 3x;

—2 cos— +1sin — ] COos~  —isin ;
. 6 6) 4 4

IIpencraBuTs ynciio B aaredpanyeckoi gopme:

yucjaa:



(11"Ti)95;n L \
cos  +isin |
A7 7
(1+1) (1-i V3)’
BbInoJiHUTH AeCTBHSA:
3+1 3-1_
351 3F
(-1+i)' (1-i 3)";
(1+i) = 4(1+i)*+3(1+i) - 2(1+i)-1;
%+ ()1+i)+ (L) + (i) o+ (D)
1-1)y -1

1)+

BbIYHCINTH, HCIIOJIL3YSI TPHTOHOMETPHYECKYI0 (OPMY KOMILJIEKCHOTO YHCJIA:
(L+i)°
1= . ( T L.

3)(1+i) cos ——isin & )

(1+1 J | _

G2 12

4
[1— cos™ tsin™ ).
PRy

2.3. 3a1auyu U1 UHIUBUAYVAIBHON padoThI
OTMeTHTh HAa IUIOCKOCTH TOYKHM, H300pakaliiue CledylolHe KOMILICEKCHbIe  4YHCJIA:

| .
-1, -1+,
. : . L
Haiitw Z +7 ;2 —2,7Z -2, ', ecm
1 2 1 2 1 2 Z
. 2
z =5z =1+ 2i;
1 2
HaiiTu ynci10, CONPSAKEHHOE JAHHOMY:
—3+1;
(1+i)2;
115i%; y
IIpeacraBuTh ynciao B ajnredpanvecrmii popme:
-4 (2F - gfid) (T om)
g i 8)————2+i  1-i [cosy+ising |

VAN )
HaiiTu MoAy/1b M APIyMeHT KOMILJIEKCHOI'0 YHCJIA:
i, -1 —2i; J2; -1-i;

3agaHbl JM cjIeAyI0lHe KOMILJIEKCHbIE YMCJIa B TPUTOHOMeTpHYecKoii opme:
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(= )
12| cos __ +isin__|;
\ 6 6)
TT 7T
2)—3(cos_+isin_ |

L\ 4 4 )
HpeHCTaBI/ITL qucjia B TpHFOHOMeTpI/I'leCROI/I (l)OpMe:

—3J3+?m —5V3 —pol} V3 +i; 243 - 2i;
2 cos— +isin —

|
L 6 6)

IIpencraBurs ynciio B aaredpandeckoi gpopme:

2+3i

(114709

[ZOS +|S|n r

T
[ﬁ+l\20 /
\ 1-i )

BbInoJaHuTDb AelicTBUA:

3+i 3 —i

3= T 3FT

(-1+1)' (1-i3)’;

(1+i) = 4(1+i)*+3(1+i) - 2(1+i)-1;

?bl CJII/ITB, HCHOJIL?{TM"pI/IFOHOMeTpI/I'leCKyIO (opmy KOMILTIEKCHOTO YHCIA:

LZLCOS ‘5+ Isin HJJ ;
1+ 33
Ve

cos T 4 isin &
12 12 .
5t —. . 5m’
cos isin
12 12

CamocrosiTesibHasi BHeayIMTOPHasA padoTa CTyJ1eHTOB

1) O3HAKOMHTBHCS ¢ TEOPETUYCCKUM MATEPUATIOM I10 TEME 3aHSATHUS C UCII0JIb30BAHNEM KOHCIIEKTOB JICKIIHH
H/WIH PEKOMEHTYEMON YUEeOHOH JIUTEPATYPBLL.
2) OTBeTUTh HAa BOIPOCHI JIJIsi CAMOKOHTPOJIS U JIJIsk COOECeI0BAHUS:

1. [ats ompejenenre KOMIUIEKCHOTO YHUCIIA.

2. CdopmynupoBaTs OnpeaeIeHine MHUMOW €IUHUIIBL.

3. Kaxk Haiit cTerneHsr MHUMOM €IUHUIGI?

4. Kaxue KOMITJIEKCHBIE YHCIIa HA3bIBAIOT PABHBIMU, COIPSKEHHBIMU?
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3anucath GopMyITy 17151 HAXOXKIEHUS IPOU3BOJIBHOTO CTENIEHU MHUMOM €TUHHIIBI.
[TpuBeauTe MpUMEpH YUCTO MHUMBIX YHCEIL.

JlaTb onpeneneHne CyMMbl IByX KOMIUIEKCHBIX YHCE].

JlaTb ornpeiesieHre MPOU3BEICHUS IBYX KOMIUICKCHBIX YHCEI.

JlaThb onpezeneHue YacTHOTO JIBYX KOMIUJIEKCHOTO YHCIIA.

10 Kak n300paxaroTcs KOMILIEKCHBIE YK CIIa Ha KOOPAWHATHOM IIIOCKOCTH?

11. JaTe onpeesieHre MOAYJISl M ApTyMEHTA KOMILIEKCHOTO YrCIIa.

12. 3anucate popmMyny IS HAXOXKISHUS MOl KOMILIEKCHOTO YMCIIa.

13. Kak HaliTu apryMeHT KOMIUIEKCHOTO uncia?

14. 3anucath 00K BU KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUIECKOH opme.
15. Kak nepeMHOXHTH J]Ba KOMIUIEKCHOTO YHCIa B TPUTOHOMETpUYeckoit popme?
16. Kak pa3aenuTh 1Ba KOMIUIEKCHOTO YUCIIa B TPUTOHOMETpHYECKOl dpopme?

17. Kak Bo3BeCTH B CTEIIEHb KOMILJIEKCHOE YHCIIO B TPUTOHOMETpUYeckoi hopme?
18. CxoinbKko 3HaYeHU UMEET KOPEHb N-1 CTeNeH! U3 KOMILJIEKCHOTO yucia?

19. Kak HaiiTi Bce 3Ha4eHHsI KOPHsI N-ii CTENeHH U3 KOMILIEKCHOTO uncia’?

20. Kakoe paBeHCTBO Ha3bIBaeTCsl popmyioit Diinepa?

21. 3anucarp 00U BU KOMIUIEKCHOTO YKCIa B ITOKa3aTeIbHOU (popme.

22. Kak oCymiecTBUTh MEPEX0JI OT anre0pandeckoil popMbl KOMITJIEKCHOTO YHCIIa K
nmokasareiabHou opme?

23. Kak nepeMHOXHUThH JIBa KOMILIEKCHOTO YKCIIa B MOKa3aTelbHOI (popme?

24. Kak pa3zenuTh JiBa KOMIUIEKCHOTO YKcia B TTOKa3aTellbHO Gopme?

25. Kak BO3BeCTH B CTEIICHb KOMIUIEKCHOE YUCIIO B ITOKa3aTeIbHOU (hopme?

26. Kak HaiiTu Bce 3HaUeHUs KOPHS N-il CTENEHHN U3 KOMIUIEKCHOTO YKCIIa B TOKa3aTeIbHON

bopme?

©ooNoO

3)_IIpoBepHTh CBOM 3HAHMS C HCIIOIb30BAHHEM TECTOBOTO KOHTPOJISL.
Yacts |. BeiOepute oauH npaBUIbHBINA OTBET.
1. HamMHoXecTBe 1eliCTBUTEJbHBIX YHCeJ He BHINOJHUMA ONlepalus:
a)  JIeJeHUs yucel
0) BO3BEJIEHHUS B CTENEHb OTPULIATEIHHOIO YHCIA
B) M3BJICYCHUS KOPHS M3 OTPHUIATEIBHOTO YHCIA
I) CpaBHEHMs YuCell
2.  KommiekcHble yncia ObLIM BBe/ICHbI /sl IIOJY4YeHUs JONMOJHUTEIbHbIX BO3MOKHOCTEH NPH
peLICHHUN:
a)  CHUCTEeM JIMHEHHBIX ypaBHEHHH
0)  KBaJIpaTHBIX YpaBHEHUN
B)  ypaBHEHMI BBICUIMX CTENEHEH
r) TPUTOHOMETPUUECKUX YPaBHEHHM
Yro npeacraBiasieT co00ii YMCIIO i:
a) YHCII0, KBaJIPaTHBIN KOPEHb U3 KOTOPOIo paBeH — 1
0)  yMcIO0, KBaJpaT KOTOpPOro paBeH — 1
B)  YHMCJO, KBaJApPaTHBIA KOPEHb U3 KOTOPOro paBeH 1
r)  4HCIO, KBaJpaT KOToporo paseH 1
4.  UYmcaa5; 3-6i; 2,7; 2i npuHanIeKaT MHOKECTBY:
a)  JCHCTBUTENBHBIX YUCEI
0)  MHUMBIX YHCE
B)  HMppalMOHAIbHbBIX YACEN
r) KOMIIJIEKCHBIX YHCEI
5. TepMHH «MHHMMBbIE YHCJI2» BBEJI:

a) Jlekapr
0) Diinep
B) Kapnano
r) Myasgp
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6. U3 npenyioskeHHbIX YHCeJ BbIOepuTe YHCTO MHUMOE YHCJIO:

a) z=5-3i
0) z=75i
B) z2=32
T) z=0

7.  BbIpaxenue z= a+bi Ha3piBaercs:

a)  BEIIECTBCHHOW YaCThIO KOMIUIEKCHOTO YHCIIa

0)  MHHMOI YacTbIO KOMIUIEKCHOTO YHCIIa

B)  TPUTOHOMETpHYECKOU (hOPMOI KOMIUIEKCHOTO YUCIIa

r)  anrebpanyeckoi (PoOpMON KOMILICKCHOTO YHCIIa

8.  UYmcaa a+bi u a-bi Ha3piBaroTCsi:

a)  COIpPSDKEHHBIMU

0) MPOTHUBOIOJOKHBIMHU

B)  0oOpaTHBIMHU

r) MHHUMBIMU

9.  Ymcaa atbi u -a-bi naspiBarTes:

a)  COIpPSDKEHHBIMU

0)  TPOTHUBOMOIOKHBIMH

B)  oOpaTHBIMHU

r) MHUMBIMH

10. /IBa KOMILIEKCHBIX YHCJIA HeJb35 COeNHUTDH 3HAKOM:

a)  paBEHCTBa

0) HepaBEeHCTBa

B)  JClIeHUs

r) pa3HOCTH

11. Ha xoopauHaTHON NJIOCKOCTH YHMCJI0 H300paskaeTcs:

a)  TOYKOH WU PaluyC-BEKTOPOM

0) oTpe3koM

B)  IUIOCKOW reoMeTpuueckoi ¢purypoi

I)  3alITPUXOBAHHOM YaCTHIO MIIOCKOCTH

12. ApryMeHTOM KOMILJIEKCHOTO YHCJIa HA3bIBAETCH:

a)  BeIIECTBEHHAs 4YaCTh KOMIUJIEKCHOTO YKCia

0)  MHHMas 4acTb KOMIUIEKCHOTO YHCIIa

B)  pacCTOSHUE OT Hayaja KOOpJIUHAT JI0 TOYKH, B BHJI€ KOTOPOH 0TOOpaxaeTcsi KOMIUIEKCHOE YHCIIO0
r)  yroi, KOTOPBIA PaalyCc-BEeKTOP OT Havyaja KOOPAMHAT JI0 TOYKH, B BHJIE KOTOPOW oTOOpaXkaeTcs
KOMILIEKCHOE YHCII0, 00pa3yeT ¢ ochto Ox

13. MoayJjieM KOMILIEKCHOTO Y CJIa HA3bIBAETCH:

a)  JIaHHOE€ KOMIUIEKCHOE YMCIIo Oe3 ydyeTa 3HaKa

0) paccTosHHE OT Hayaja KOOPIUHAT JI0 TOYKHU, B BUE KOTOPOU 0TOOpaKkaeTCsa KOMILIEKCHOE YHCIIO
B)  pacCTOSIHUE OT OCeH KOOpAMHAT 10 TOUKHU, B BHJIE KOTOPOH 0TOOpaXkaeTcs KOMIUIEKCHOE YHCIIO0
r) CyMMa BEIIECTBEHHOM U MHUMOM 4acTH

14. Ha KOMILIEKCHOI MJIOCKOCTH YHCJIY | COOTBETCTBYET TOYKA ¢ KOOPIHHATAMM:

a) (0,0

6) (1:1)

B) (1,0)

01

15. Moay/ib KOMILIEKCHOTO Ynciaa Z= 4 + 3i paBeH:
a) 25

o) 1

B) 7

r) 5

16. Borumcaurs: (3-i) + (-1+2i)
a) 2+
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0) 4+3i

B) 2+3i

r) -3-2i

17. Berumcaurs: (4-2i) — (-3+2i)
a) 1-4i

0) 7-4i

B) 1

r) 7

18. Burumcaurs: (4-2i) x i
a) 2i

0) ©6i

B) 2+4i

r) 4i-2

19. Beryucaurs: 1/i

a) 1

0) -1

B) |

r) -

20. Beruucaursn: 1/ (1-i)
a) 1/2+1/2i

0) 1/2-1/2i

B) 1+

r) -1+

Yacrts |l. Beibepute BepHbIe YTBEPKICHHS.

Yucio -2 SBISETCS KOMILUIEKCHBIM.

Yucio, KBaapaT KOTOPOro paBeH — 4, ABISACTCS ICHCTBUTEIBHBIM.

0 — KOMILIEKCHOE YHCIIO.

0 — MHMMOE YHCIIO.

Yuciio 2i ABJISETCS YUCTO MHUMBIM.

Ecau a + bi asingercs neiicrBurensubM, To b = 0.

JleficTBUTENbHAS H MHUMAS 9YaCTH KOMITJIEKCHOTO Ynciia 3—2i COOTBETCTBEHHO PaBHBI 3 U 2.
JleiicTBUTENbHAS 1 MHUMAsI YaCTH COTIPSDKEHHBIX YHCEN OTIMYAOTCS TOJIBKO 3HAKAMHU.
MHUMBIE 9aCTH COMPSKEHHBIX YHCENT OTIMYAIOTCS TOJIBKO 3HAKAMHU.

0. ConpspKeHHBIM 715 IEHCTBUTENBHOTO YKCIIa SBISETCS CaMO ATO YHCIIO.

11. JIBa KOMIUIEKCHBIX YHCJIa PABHBI, €CITU PABHBI UX apTyMCHTHI.

12. ]JIBa KOMIUIEKCHBIX YHCJIa PABHBI, €CITH PABHBI UX MOJTYJIH.

13. JIBa KOMIUICKCHBIX YHCJIa PABHBI, €CITU PABHBI UX JICHCTBUTEILHBIC U MHAMEBIC YaCTH.

14. MHOkeCTBO BCEX KOMITJIEKCHBIX YHCEN, Y KOTOPBIX PaBHBI MOAYNH, €CTh OKPYKHOCTD.

15. MHOkeCTBO BCeX KOMIUICKCHBIX YHCEII, Y KOTOPHIX PaBHBI apTyMEHTHI, €CTh YACIOBOH JIyY,
BBIXOJISAIIMN M3 Havajla KOOPIWHAT U HAKJIOHEHHBIH MOJT YTIIOM a K TIOJI0XKUTEIIbHOMY HAIPaBJICHUIO OCH
abcrucc.

16. VY conpsKeHHBIX KOMITJIEKCHBIX YHCET MOy PABHBIL.

BoOoo~Noak~wWNE

4) BBINOJIHUTE NPAKTUYCCKUE 3a/IAHHUS.
OrMeTHT, Ha IUIOCKOCTHM TOYKH, H300pakapmme cjaeIylOmMe KOMIUIEKCHbIC  4YHCa:

I .
-1, -1+1;.
2
N . . . L
Haita Z +72 ;Z —Z72 7 -7, ~ , ecmm
1 2 1 2 1 2 7
- - 2
Z =-2i—-6,z =7+3I.
1 2
HaiiTu ynci10, CONpPsAKEHHOE JAHHOMY:
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(L+i)*; (1+i) (1—|)

]('[ 1oaanTb unCI0 Bm}]reﬁpzﬁﬂbﬂci)ﬁﬁ dopme:
OSTC +isin '} 6) +2-T.

U—U \ 4 4)  (-i-1)°
HaiiTu MoAy/1b M apIyMeHT KOMILJIEKCHOI'0 YHCJIa:
J20“1—i: —1+ic 1+ 1-10.

3anafu>1 .11? cJenyromme ?OMHJﬂe\KCHbIe 4yKcJIa B TPUTOHOMeTpUYecKkoil ¢gopme:

\/FLCOTSCL + |S|nﬂK U

SCos_+isin :
s 3

. 3m . 3
sin=— +icos™ .
4 4

IIpeacTaBuTh YMC/Ia B TPUTOHOMETPHYECKOI (popme:

—3J3+3i: —=53-5i: J/3+i:2/3-2i:
—3+4i; 2—\/3i;—8—6i;

T . . U
1+ cos— +1SIn—
Hpencrasm m«gmmLB?’wnéﬁrmmmeuﬁr@n\ copwie:

(1+|) +1isin |,

i Jz\ 4 4)
BoinmoaHuTtn Z[eI/ICTBI/Iﬂ.
3+1 3 -1
3=7 3%

(-1+i)* (1-143) ;
194 I/ITL, HUCIIOJIB3YH TPUTOH €eTrpuue (l)OpMy KOMIIJIEKCHOI'0 YMucCJia:
]ﬁ cé] © (1+i \/3)(1+ |)(mcos‘-7‘&VI—|S|n9’€y\‘0

‘IiT‘ 12 12

PexomeHnayemasi iuTeparypa:
OcHOBHas JHUTEparypa

° A.H. Pemu3sos, A.I'. Makcuna. Meaununackas v Ouonoruyeckast pu3nka:
cOopHuk 3ama4. - Mocksa: "IT'90TAP-Menua", 2014
° COopHUK 33724 IO BBICIIIEH MaTeMaTHKE M7 SKOHOMHUCTOB/TIOJ PE/I.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Pa3nesn 1. BBegenue B BbICHIYI0 MATEMATHKY
Tema 1.4. Urorosoe 3ansitue «BBeieHne B BBICLHIYI0 MATEMATHKY»
Heab: oueHuTh ypoBeHb CHOPMHPOBAHHOCTH 3HAHHM, YMEHUH U HABBIKOB CTYAEHTOB IO JJAHHOMY

pazneny.
3agaun:
= OLICHUTh YPOBEHb NOHMUMAHUS CTYAEHTAMU OCHOBHBIX MTOHSATUI U 3aKOHOB JIMHEHHOU
anreOppl ¥ AHATUTUYECKON T€OMETPHH.
= OLICHUTh YMEHHUE CTYACHTOB HCIIOJIb30BaTh PACCMATPUBAEMbIE METOJbl IPHU PEIICHUU
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TUIOBBIX 33/1a4;
. OLIEHUTHh C(HOPMUPOBATH Yy CTYACHTOB HAaBBIKOB MCIIOJB30BaHHUA pacCMaTpUBACMBIX B
JAHHOM TeMe METOJI0B PEIICHHUs TUIIOBBIX 3a/1a4 JUIsl PEIIEHUS] CUTYallMOHHBIX WA IPAKTUYECKUX
3aj1a4
CTyneHT 10/17KeH 3HATh OcHOBHbBIE TOHATUS, TEPMHHBI, 3aKOHBI THHEHHON aareOpsl 1
aHAJIMTUYECKON T€OMETPUH.
CTyaeHT 10/1KeH yMeTh Pemare TUNOBBIC 33124 U 3a7ja4y IPUKIJIAJTHOTO XapaKTepa
CTyneHT 10/keH BaAajgeTb MerogaMu U IpUeMaMu PELIEHUs TUIIOBBIX 3aJa4 10 JaHHOU TEME.
HaBbikamu paboThI CO CIIPaBOYHON U MHCTPYKTUBHOM JTUTEPATYPOIA.

CamocTosiTesqibHAasi ayIMTOPHAsi pa0d0Ta CTYJ1€HTOB
IIpakTHyeckasi MOJArOTOBKA
BruinoauuTs 3aganus mpoBepouHoii padoTel Ne 1 (110 MHANBUAYAILHOMY BADHAHTY).
[IpuMep OmieTa IPOBEPOUHON PAOOTEI:

[ x1+2% -3x3=-3
1. Pemmrs CJIY metomom 'aycca (Kpamepa, matpuanbiM) | — 92y 1 6x +9x = —11.

|_ag —3¢ +8¢ =2

L 1 2 3

2. Haiitu nmuny Beicotel AD B Tpeyrombauke ¢ Bepmuaamu A (-3;-2), B(5;-4), C(1;6) u
HaIucaTh ypaBHEHHE TIEPIIEHINKYJISpa, omymeHHoro u3 touku C Ha npsmyro AB.

3. [ToCTpOHTH KPUBBIE IO 3aJaHHOMY ypaBHeHHIO: (X2/9)+(y4/25)=1

CamocTosiTe/ibHAs BHeayAUTOPHAs padoTa CTy1eHTOB
1) O3HAKOMHTBCS C TEOPETHIESCKUM MATEPHAIIOM I10 TEME 3aHATHUS C MCIIOJIb30BAHMEM KOHCIEKTOB JCKIIHA
H/WIN PEKOMEHAYEMOH yueOHOM JINTEPATYPEL.
2) TIpoBepHTh CBOU 3HAHHMS C MCITOJIL30BAHMEM TECTOBOTO KOHTPOJIS.
[IpoBectu TpeHUpoBOYHOE TecTUpoBaHue B cucteme Indigo.
3) TToAroTOBUTHCS K BHIMOIHEHUIO IIPOBEPOYHON PAaOOTHI.

Pexomenayemas iureparypa:

OcHoBHas uTepaTypa

. N.B. ITaBnymikoB u p. OCHOBBI BBICHIEH MaTeMaTUKHU U MAaTEMaTUYECKON CTaTUCTUKU. — MocKkBa:
Mocksa: "IT'D0TAP-Menua", 2012

JlomoJTHUTENbLHAS JIUTEPATYPa

. A.H. Pemu3sos, A.I'. Makcuna. Meauiuuckas u Ononoruyeckas pusuka:
coopHuK 3a7a4. - Mocksa: "I'D0TAP-Meaua", 2014
. COopHUK 3a]1a4 110 BBICIIEH MaTeMaTHUKE AJI1 9KOHOMHUCTOB/TIO PEe/l.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Paznen 2. Daementsl AuddpepeHunpoBanus

Tema 2.1. CsoiicTBa pynkuuii. [Ipenes n HenmpepbIBHOCTHh QYHKIINU

Leap u3yuenus pasjesa: crocoOCTBOBaTh (POPMHPOBAHUIO CHCTEMbI TEOPETUUYECKUX 3HAHUU MO
crioco0aMm 3aJjaHusi 1 OCHOBHBIM CBOMCTBaM OJJHO()AKTOPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH.
3agauu:

. CdopmupoBaTh MpecTaBIeHUE O METO/1aX UCCIIEIOBAaHUS 0THOPAKTOPHBIX (PYHKIIMOHAIbHBIX
3aBUCHMOCTEH;

= N3yunth OCHOBHBIE CBOICTBA (DYHKIIUI OJJHOW NIEPEMEHHOI;

- OOyuuTh CTYIEHTOB METO/1aM UCCIIEA0BAaHUS (PYHKIIMOHATBHBIX 3aBUCUMOCTEH,

OOyyarommiicst 10/17KeH 3HATh: OCHOBHbIE BUJbI DJIEMEHTAPHBIX (YHKIIMI M MX CBOWCTBA, METOJbI
uccneoBaHus (QyHKIMH 01HOM epeMEeHHO.
OOyuyarommiicsl 10J2KeH yMeThb: HCIIOJIb30BaTh Pa3IU4HbIE CHOCOOBI 3aJaHus (QYHKUIUH, TPUMEHSThH
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pa3IUYHbIC METO/IBI AJIS aHAJIN3a (YHKLIMOHAIBHOM 3aBUCMOCTH;

OO0yuarommiicsi 10/I2KeH BJIaJeTh: HABBIKAMH OBICTPOTO BBISBJICHUS CBOMCTBA M MOCTPOCHHS TPaHUKOB
OCHOBHBIX 3JIEMEHTapHbIX (YHKLHH, BBIOOpAa METOMOB JUIsl aHAINW3a (YHKIHMOHAJIBHON 3aBHCHUMOCTU U
IIPOTHO3UPOBAHUS 3HAYCHMS 3aBUCUMON IIEPEMEHHOM.

BoOoo~NooGaRrWONPEE

0.
11.
12.

CamocrosiTe/IbHAS AyTUTOPHAS Pad0oTa CTY/AeHTOB
OTBeTHTH HA BONPOCHI 10 TeMe 3aHATHS
Kak onpenensiercs npenen GyHkum?
OcHOBHBIE CBOWCTBA ITPEIETIOB.
3aMeyarenbHbIE IPEACIbl.
DOKBUBAJICHTHbIC BEJIMYUHBI.
Uro takoe npou3BoaHas QyHKIHH?
OcHoBHble npaBuiia auddepeHrpoBaHusl.
[TpousBoIHAS CTIOKHOM PYHKIIUH.
Uro Takoe nuddepenman GyHkumun?
CgoiicTBa muddepeniuana.
B uem 3akmtouaercs Gpu3nUecKuii CMBICT IPOU3BOAHON (PYHKINU?
B uem 3akimogaeTcsi reoMeTpUYeCKUi CMBICT TPOU3BOAHON (DyHKIUH?
I'e npuMeHsieTcst reoMeTpuyecKuii CMBICT TuddepeHrana QyHKIuu?

2. IpakTnyeckas mMoAroToOBKA

2.1. BeimonHeHue NPAKTUUYECKUX 3aJaHUI (DeIJ_ICHI/Ie 3az[aq) 104 PYKOBOACTBOM MPECTIOAABATCIIA:

lim

1. x»2
lim

2. X3
lim
3. x—0
lim
4 X—320

6x3—12x°+ 2x— 4

x3—8
X+ 1-2

Ww-2-1

(cosx)?

2
(x+ 1\5)(

\x-2)

2.2. CaMocTosATenbpHas IPYyHIIoBas padoTa ¢ KOHTpoiIeM (IPOBEPKOil) BBINOJHEHNS 3aaHNS

2% + 16

1. *2 x34+2x2+4x+8

lim
lim
2. X—2
lim
3_ Xx—0

N

1—\/3?;(
Ttgx
2X

4x
im [ L+X

X—300 K3+x)

2.3. NunuBuayanpHas caMoCcTosATelIbHasg padora (0TpaboTKa OPAKTUYSCKUX HABLIKOB)

lim
1 x—1
lim
2. x—1

I -3x%+x-1

7x3—7x?+3x—3

—1+3\f(_

lim x-1

3 . x—0

tg3x+ sin3
2x
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x
i (3x-5)

H'oo \ 3x+3)

CamocTosiTeibHAsi BHEAYUTOPHAsi pa00Ta 00y4aloIuXcH o TeMe:
3aanus 17151 CaMOCTOSITEIbHON BHEAYAUTOPHON paOOThI CTYJEHTOB IO YKa3aHHOU TEME:
1) O3HAKOMHTBCSI C TCOPETUUECKMM MATEPHAJIOM 110 TEME 3aHSTHS C HCIIOJIb30BAHHEM KOHCIICKTOB JICKITU

W/WIM PEKOMEHTYEMON yIeOHOM TUTepaTypPhl.
2) IIpoBepHTh CBOM 3HAHHMS C MCIIOIb30BAHMEM TECTOBOTO KOHTPOJIS

6.

10.

11.

12.

13.

14.

dynkuueit 1Byx nepeMeHHbIx z = f (X, Y) Ha3bIBaeTCs:

1) MHOXeCTBO 3HAUYCHHIA IEPEMEHHOW BETHYUHBI Z, BBIYUCIICHHBIX TPH MOJICTAHOBKE
3HAYCHHUI IEPEMCHHBIX X M Y B COOTBETCTBYIOIIYIO (GOpMyITy.

2) CooTBeTCTBHE, MO KOTOpPOMY s Jit000M mapel (X, Y) MOKHO BBIYHCIHUTH
CIMHCTBEHHOE 3HAYCHUE Z.

3) CoO0TBETCTBHE, [T0 KOTOPOMY TSI JIFOOOTO ONPEICICHHOTO 3HAUCHHUS TIEPEMEHHOM
BEJIMYMHBI Z MOXKHO BBIYUCIIHTH CMHCTBEHHOE 3HAUYCHHE MapHI (X, Y).

O6nacteto onpenenenus Gpyukuun Z = f (X, y) Ha3pIBaeTcs:

1) CoBOKYIIHOCTB BCEX TOYEK, B KOTOPBIX (DYHKLIUS UMEET ONPEeTICHHOE
JNIEUCTBUTEIILHOE 3HAUECHUE.

2) COBOKYIHOCTb 3HAYECHHH.

Jlunuent yposus ¢pynkiuu Z = f (X, y) Ha3pIBaeTcst:

1) MHoxecTBO TOUEK (X, y), B KOTOPbIX (DYHKIHS IPUHUMAET OHO U TOXKE 3HAYCHUE.
2) MHosxecTBO TO4EK (X, Y), B KOTOPBIX (QYHKIUS IPUHUMAET Pa3HbIC 3HAUCHUSI.
YacTHOH Mpon3BOIHON (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX 10 IEPEMEHHON HA3bIBAIOT:

1) Pesynbprar quddepeHnrpoBaHus Mo 0THOM U3 IEPEMEHHBIX.

2) Pesynbrar nuddepenunpoBanus o 3Toi NepeMeHHOM, IPH KOTOPOM BCe

OCTaJIbHBIC TIEPEMEHHBIE CYUTAIOTCS IIOCTOSTHHBIMH.
[Momusrit uddepennman GyHKIUN IBYX MEPEMEHHBIX — 3TO:

1) ['maBHAas 4aCTh MOJIHOTO MpHUpAIIEeHUs (YHKIIUU, TMHEHHAsI OTHOCUTEIIEHO
IpupalieHu Ax, Ay .

2 [Ipupaiienue aprymeHTa
3 [TonHoe npupai€nue GyHKIUH.

YactHas npon3BoiHas PYHKINU Z = COS(X +y? ) 10 TEPEMEHHOH X paBHa:
1) —si n(x +y? )

2) —sin(x+y2)(1+ y2)

3) sin(x +y? )

YactHas npon3BoAHas QyHKINUU Z= In(x3 —y3 ) TI0 IEpEMEHHOH Y paBHa:

1 1 _
) W(x3 3y?)

7) R ¥

X" -y

1

3)

NRVE
Touxka (Xo, Yo) — Touka MakcuMyma (QYHKITHH, ECITH:
1) 3nauenue f (Xo, Yo) MeHbIie 3HaYeHUH f (X, ), IPUHUMAEMBIX B HEKOTOPOU
OKpECTHOCTH (Xo, Y0).
2) 3uauenue f (Xo, Yo) 6onbiie 3HaueHuit f (X, Y), npMHUMaeMBbIX B HEKOTOPOI

OKpECTHOCTH (Xo, Y0).
Touxka (X, Y) — Touka MUHUMYMa (YHKIIUH, €CITH:
1) 3nauenue f (Xo, Yo) MeHbiie 3HaueHui f (X, ), IpUHUMAaEMBIX B HEKOTOPOU
OKpEeCTHOCTH (Xo, Y0).
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2) 3unauenue f (Xo, Yo) 6onbiie 3nauenuii f (X, y), pUHEMAEMBIX B HEKOTOPOI
OKpECTHOCTH (X0, Y0).
15.  Uccnenosats pyHKIHIO Z =2X — 4y — X2 — y? Ha oKCTpeMyM:

1) Hmeer nokaibHbI MUHUMYM B Touke (1, -2)
2) Hmeer mokanbHbIH MakCUMyM B Touke (1, -2)
3) He umeer sxcrpemyma
16.  HccnenosaTh GpyHKIMIO Z = X2 — Y2 —5X+ 6 Ha SKCTPEMyM:
1) Hmeer mokanbHbI MUHEMYM B Touke (2,5; 0)
2) Hmeer okanbHbIi MaKCUMyM B Todke (2,5; 0)
3) He umeer skctpemyma
17.  Wccnemosats dynkimio Z =4(x—y)— x? — y? Ha skcTpeMyM:
1) Hmeer oKabHBI MUHUMYM B TOUKE (2, -2)
2) Hmeer OKaIbHBIA MAKCUMYM B TOUYKE (2, -2)
3) He umeer sxcrpemyma

3) BBINOIHNUTE IPAKTUYECKUE 3aIAHUS
Iim|_| 3% + X _ 2 —||

2 X—2
1L - |_(x—2)-(x2+x+ 1) J
Im 3 2
5 yosoo IX —4X"+2
' lim 0,5 —3x3
COSX — €S 3x
3 x—0
' 7°
lim
4, o0 3y 4 1\>

\3x—2)

Pexomenayemasi iureparypa:

OcHOBHas TUTEpATYpa

° N.B. I1aBnymkoB u gp. OCHOBBI BbICHIEH MAaTEMAaTUKN U MaTEMaTUYECKON CTATUCTUKUA. — MOCKBa:
Mocksa: "I'DOTAP-Menua", 2012

JlonmoaHUTENIbHAS TUTEpPATypa

. A.H. Pemu3sos, A.I'. Makcuna. Meaununckas 1 Ouonoruyeckast pu3nka:
cOopHuk 3ama4. - Mocksa: "IT'90TAP-Menua", 2014
° COopHUK 33724 IO BBICIIEH MaTeMaTHKE JIJ1s 9)KOHOMHUCTOB/TIOJ PE/I.

B.1. Epmakosa.- M.: UTHOPA-M, 2002

Pa3nea 2. dinemenTsl AuddepeHunpoBanns

Tema 2.2. IpousBoanas. udppepenunal.

Ieanr u3yuyeHusi pasjgesa: criocoOCTBOBaTh (POPMHUPOBAHUIO CHCTEMBI TEOPETHUECKUX 3HAHUM IO
crioco0aM 3aJlaHusl 1 OCHOBHBIM CBOICTBaM OAHO(DAKTOPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH.
3apaum:

. CdopmupoBaTh npeACcTaBICHNE O METOIaX UCCIIEIOBAHUS OAHOPAKTOPHBIX (PYHKIIMOHAIBHBIX
3aBHUCHMOCTEH;

= N3yunTh OCHOBHBIE CBOMCTBA (DYHKINI OJTHON TIEPEMEHHOI];

. OOy4HTb CTYZACHTOB METOAaM HCCIIE€A0BaHNS (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH],

OOyuaromuiicst 10/15KeH 3HATh: OCHOBHBIE BUJBI DJIEMEHTAPHBIX (YHKIIMH U MX CBOWCTBA, METOJbI
rccaeaoBanus QYHKIMA OJHOM MEPEMEHHOM.

OOyuyamomuiicst 10/15K€H YMeTh: HCIOJIb30BaTh Pa3UYHbIE CIIOCOOBI 3aMaHus (PYHKIUN, MPUMEHSITH
PA3IUYIHBIC METOJbI JJIA aHalIn3a (bYHKHHOHaHBHOﬁ 3aBHUCUMOCTH,

OOyuaromuiics 10J1:KeH BJIaeTh: HaABbIKaMU OBICTPOTO BBISIBICHUS CBOWCTBA U MOCTPOCHHS TpaduKOB
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OCHOBHBIX 3JIEMEHTapHBIX (PYHKIMH, BEIOOpAa METOAOB Ui aHAIN3a (DYHKIMOHAIBHOW 3aBUCHUMOCTU U
IIPOTHO3UPOBAHUS 3HAYCHMS 3aBUCUMOU IIEPEMEHHOM.

CamocrosiTe/IbHAS AyIUTOPHAS Ppad0oTa CTY/JAeHTOB
1. OTBeTUTH HA BONPOCHI 110 TeMe 3aHATHSA
2. Uro Takoe npou3BoaHas QyHKIHH?
OcHoBHbIe npaBuia AudGepeHMpoBaHHA.
[TpousBoiHAS CTIOKHOM PYHKIINH.
Uro Takoe nquddepennman GyHkumun?
CaoiicTBa muddepeniuana.
B 1em 3akmmrouaeTcst GU3MIECKU CMBICT IPOU3BOAHON (DYHKIIUN?
B uem 3akiogaercsi reOMeTpUYEeCKHiA CMBICIT IIPOU3BOJHON PYHKIIMN?
9. I'ne npumensieTcst reoMeTpudecKuid cMbIC auddepenimana GyHKumu?
2. IlpakTHyecKkasi NOAroOTOBKA
2.1. BolnosiHeHHe NPaKTUYECKUX 3aJaHK (pelieHue 3a1a4) mo/1 PYKOBOJICTBOM MPENO1aBaTes:
3ananue 1. Haiiti mpown3BoaHbIC (YHKIIHIA:

0 N ook~ w

1) y= exz_ 2)y=cos fsinx. 3)y=x2Inx.
et —
1 et +1

4) y=arccos—. =
4y accosx3 5y e

2.2. CaMocTosATenbHas rpynosas paboTa ¢ KOHTpoJieM (IIPOBEPKOH ) BLITOIHEHUS 3aJaHUsI
3ananue 1. Haiiti mpow3BoaHbIC ()YHKIIHIA:

1 R
D y=xX In(x+4). 2 Y=aein_ 3 y=%- 4) y ~ cos Vx|
) _
5 y=x3In(x2 +4x) 6) 6) y:arcth
X

2.3. UunuBuayanpHas caMocTosTelibHasg padora (0TpaboTKa OPAKTUYECKUX HABLIKOB)

3amanue 1. Halitu mpousBoaHbIe QYHKITU:

1 y= e +e*
e -1
2. y=sinix.
y = x3 cos(x? +1).
y=arcctg ~ .
X

CamocrosiTe/IbHAS BHeAyIUTOPHAasA padoTa 00y4yaroimxcs Mo reMe:

3amaHust 17151 CaMOCTOSATENIbHOM BHEAYIMTOPHON pabOTHI CTYJCHTOB IO YKa3aHHOH TeMe:
1) O3HAKOMHTBCS C TEOPETUUSCKIM MATEPHAIIOM 110 TEME 3aHSTHS C HCIIOJIh30BAaHHEM KOHCIICKTOB JICKIUH
W/WIIN PEKOMEHTyeMol yueOHO uTeparypsl,

2)_OTBeTHTH Ha BOIPOCHI ISl CAMOKOHTPOJIS:

AAropuTM Hccieq0oBaHus (PYHKIIMOHATBHBIX 3aBUCHMOCTEH.

UTto Takoe HHTEpBAJIBI 3HAKOMIOCTOSTHCTBA (DYHKITHH?

3aBHCUMOCTb HHTEPBAJIOB 3HAKOIIOCTOSIHCTBA (DYHKINH, U ee Tpaduka.
Uro Takoe acUMNOTOTHI rpadrka QyHKIHH?

Bunsl acumnrot rpaduka GyHKIMU U CIIOCOOBI UX HAXO0XKJCHUS.
DKeTpeMyMbl (PYHKIIUH U CIIOCOOBI UX HAXOXKACHHUSL.

WHuTepBaiibl BEIMYKIOCTH U TOYKH Niepernoda rpaduka GyHKINU.

UYro Takoe QpyHKIUSA HECKOJIbKUX nepeMeHHbIX (DHIT)?

O6macte onpenenenus OHII.

0.  Yro sBusercs rpadpuxom OHIT?

RBoOoo~Nooa~wWdE
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11.

O6nacTh ornpeneaeHus] © MHOXKECTBO 3HaUECHUHN (YHKIMH 2-X TIepeMeHHBIX. UTo sBisieTcs

rpadukoM QyHKIMH 2-X TepeMEHHBIX?

12.
13.
14.
15.
16.
17.
18.

Yro Takoe yacTHas MPOU3BOAHAS (PYHKIIMU HECKOJIBKUX EPEMEHHBIX ?

Uro Takoe JacTHbIA AuddepeHnnan GyHKIuu?

Uro Takoe nonHbli nuddepernuan Gyakuun?

OO6nacTh MpuMEHEHUS MOTHOTO MU depeHIrana.

ITonsATHE CTALIMOHAPHOM TOYKH.

Heo6xoanMoe 1 JOCTaTOuHOE YCIOBUS SKCTpEMyMa.

MeTo1b1 JOTTOTHUTEIBHOTO HCCIIEIOBaHUS (PYHKITUH, KOTa CTAIIMOHAPHBIN OTPEICTUTEb

paBeH HYIIO.

19.

[ToHsITHE YCTIOBHOTO SKCTpEMYMA.

3)_ [IpoBepHUTH CBOM 3HAHMS C HCIOIb30BAHMEM TECTOBOI'O KOHTPOJISI

DyHKIMS 0JHOU TIEPEMEHHON

1. YcTaHOBHTE COOTBETCTBHE MEXIY YPAaBHCHUCM, 3a/IaI0OIHUM JIMHUIO, U BUIOM JIMHHU.

2. TI'paduxk

VYpaBHeHue JIUHUSA
1) ¥ +y>-5=0 A) Tpsmas
2) y=x*-3x+5 B) ITapa6oa
3)3-y-2x=0 B) I'unep6ona
y="-4
X I') OxpyxHOCTB
¢byskmmun Yy = 2 -3 — 4 nomywaercs wu3 rpajpuka ¢Gyskmum Yy = 3

C TIOMOIIIBIO CIIEAYIOIIUX MTPeoOpa3oBaHuit:

1) caBur Ha 4 eqMHMIIBI BBEPX U pacTshKeHHE B 2 pas3a Baob OY;
2) caABUT Ha 4 eMHMIBI BHU3 U pacTsbKeHue B 2 pasa Baoib OY;

3) caBur Ha 4 eIMHUIBI BHU3 M pacTsbKeHUE B 2 pasa Baosb OX;

4) cnBur Ha 4 eIMHUIBI BBEPX M pacTsukenue B 1/2 pasza aoias OY.

Ob6nacTbio onpeaeneHus pyHkuuu y = v 2X—4 gpnsercs IIPOMEKYTOK

3.
X2 -4

a. (2;+0o)

b. [2;+x)

C. (—o0; —2)U(2; +x)

d. (-2;2)
4. VYxaxute BCE yTtBepkaeHus, cupaseyinBble 1S QyHKIUHU, TpaUK KOTOpOi n300paxeH
Ha PUCYHKE:

5.

% a) llm f(x)=w: ) lim f(x) . A: ) lim f(x)=0:

L D L RN (e T

r) lim f(x)==x: p) lim f(x)=4: ¢) lim f(x)=0,

] AL yepal)

[lepBas nmpousBoHas GYHKIMH TOKa3bIBAET

a. CkopocTb U3MeHeHus (PyHKIUU

b. Hanpasnenue GpyHKIIMN

c. Ilpupamenue GpyHKIUU

d. TlpupamieHue He3aBUCHMOM MTEPEMEHHOM.
DYHKIMS HECKOIBKUX NEPEMEHHBIX
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

OyukIUeH 1Byx nepeMeHHsix z = f (X, y) Ha3bIBaeTCs:

1) MHOX€eCTBO 3HaYCHU! IEPEMEHHOMN BEJIUYMHBI Z, BBIYUCIICHHBIX IIPY ITOJCTAHOBKE
3HAYEHHH TIEPEMEHHBIX X M y B COOTBETCTBYIONIYIO (hOpMYITy.

2) CooTBeTCTBHE, MO KOTOPOMY Ui Jit0OOW mapbl (X, Y) MOXHO BBIYHCIHMTH
eIMHCTBEHHOE 3HAYCHHE Z.

3) Co0TBETCTBHE, IO KOTOPOMY JUIsI JIFOOOTO ONPEICICHHOTO 3HAUCHHUSI IIEPEMEHHON
BEJINYMHBI Z MOYKHO BBIYUCIIUTH €AMHCTBEHHOE 3HAUYCHHE MapHI (X, Y).

Oo6unacteio onpeznencuus Gpynkuuu Z = f (X, y) Ha3bIBaeTCs:

1) CoOBOKYIIHOCTb BCEX TOYEK, B KOTOPBIX (DYHKIIMS UMEET OIPEeICHHOE
JEHCTBUTEILHOE 3HAUCHUE.

2) COBOKYITHOCTh 3HAYCHHI.

JIunueit ypoust Gyukiuu Z = f (X, y) Ha3bIBaeTCs:

1) MHOXeCTBO TOUEK (X, y), B KOTOPBIX (DYHKIIHSI IPUHUMAET OJJHO U TOXKE 3HAUCHHE.
2) MHoxecTBO ToueK (X, Y), B KOTOPBIX (DYHKIIHSI IPUHUMAET Pa3HbIC 3HAUCHHSI.
YacTHo# mpon3BOJHON PYHKIIMHA HECKOJIBKHUX TIEPEMEHHBIX 110 IEPEMEHHOM HA3bIBAIOT:

1) PesynbTar nuddepeHunpoBanus 1o oJHON U3 NEPEMEHHBIX.

2) PesynbraT quddepeHnrpoBanus 1mo 3Toi NepeMeHHOH, P KOTOPOM BCe

OCTaJIbHbIE IEPEMEHHBIE CUUTAIOTCS IOCTOSTHHBIMH.
[Momusrit uddepennman GyHKIUN IBYX MEPEMEHHBIX — 3TO:

1) ['maBHast 4acTh NOJHOTO MpHUpaIleHus (YHKINHU, TMHEHHAst OTHOCUTEIIBHO
IpupaleHu Ax, Ay .

2 [Ipupanienue aprymeHra
3 [Tonnoe mpupaii€nne GyHKIHH.

YacTHast mpou3BogHAS PYHKIUH Z = COS(X +y? ) 10 TICPEMEHHOM X paBHa:
1) —si n(x +y? )

2) —sin(x+y2)(1+ y2)

3)  sin(x+y?)

YactHas npou3BoAHast QyHKIUU Z = In(x3 -y3 ) 0 IEpEMEHHOM Y paBHa:

1

D = (3-3y?)

3 —y3
7) R o

X" -y
)

NNV
Touka (Xo, Yo) — TOUKa MaKcUMyMa (YHKIIUH, SCITH:
1) 3nauenue f (Xo, Yo) MeHbIie 3HaueHui f (X, Y), IpUHEMAEMBIX B HEKOTOPOI
OKpECTHOCTH (Xo, Y0).
2) 3uauenue f (Xo, Yo) 6onbiiie 3HaueHui f (X, Y), npuHUMaeMBbIX B HEKOTOPOI

OKpECTHOCTH (Xo, Y0).
Touka (X, Y) — Touka MUHUMYMa (YHKIIUH, ECIH:

1) 3uauenue f (Xo, Yo) MeHbIie 3HaueHui f (X, Y), IpUHUMAEMBIX B HEKOTOPOI
OKpECTHOCTH (Xo, Y0).
2) 3uauenue f (Xo, Yo) 6onbiie 3HaueHuit f (X, Y), npuHUMaeMBbIX B HEKOTOPOI

OKpECTHOCTH (Xo, Y0).
UccnenoaTh GyHKIHIO Z = 2X — 4y — X2 — Y2 Ha SKCTpeMyM:

1) WmeeT nokanbHbIii MUHEMYM B TOYKe (1, -2)
2) Hmeer nokaibHbI MaKCUMyM B Touke (1, -2)
3) He nmeet skcTpemyma

UccnenoaTh GyHKIMIO Z = X2 — Y2 —5X + 6 Ha 9KCTpeMyM:
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1) Hmeer okanbHbI MUHEMYM B Touke (2,5; 0)

2) Hmeer nokanbHbIi MakcHMyM B Touke (2,5; 0)
3) He umeer skctpemyma
29.  Hccnenosath PyHKIUIO Z = 4(X - y)— X2 — y2 na sKkcTpeMyM:
1) Hmeer oKalibHBI MUHUMYM B TOUKe (2, -2)
2) Hmeer oKalbHBIH MAKCUMYM B TOUYKE (2, -2)
3) He umeer sxctpemyma

4) BBINOJIHUTD TPAKTUYECKHE 33 1aHUSI
3ananue 1. Halitu npousBoHbIe QyHKINN

e —e*

e +1
y = In(cos x) .
y=x2sin x2.
y=arccosvx .
y =X 2%,

3amanue 2. Haiftu 9acTHBIE IPOM3BOIHBIC IEPBOTO MOPsAKA (QYHKIHMIA ABYX IEPEMEHHBIX: Z= V X
X+Yy
1. z=x2y? —3xy
2. z=x¢&

Pexomenayemas iureparypa:

OcHoOBHas IUTEpATYpa

° N.B. I1aBnymkoB u ap. OCHOBBI BbICHIEH MATEMAaTUKU U MaTEMaTUYECKON CTATUCTUKU. — MOCKBa:
Mockaa: "I'DOTAP-Menua", 2012

J1oIOJIHUTEIbHAS TUTEpaTypa

. A.H. Pemu3sos, A.I'. Makcuna. Meaunuackas v Ouonoruyeckast pu3nka:
coopHuK 3a7a4. - Mocksa: "I'D0TAP-Meaua", 2014
. COopHUK 3a]1a4 110 BBICIIEH MaTeMaTUKE AJI1 9KOHOMHUCTOB/TIO PEe/l.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Pazgen 2. dnementsl nudpepeHunpoBaHus

Tema 2.3. HccnenoBanue pynkumii

Iear u3yuyeHusi pasjgesa: criocoOCTBOBaTh (POPMHUPOBAHUIO CHCTEMBI TEOPETHUECKUX 3HAHUM IO
crioco0aM 3aJlaHusl U OCHOBHBIM CBOICTBaM OAHO(DAKTOPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH.
3apaun:

. CdopmupoBaTh npeAcTaBICHNE O METOIaX UCCIIEI0BAHUS OTHOPAKTOPHBIX (PYHKIIMOHAIBHBIX
3aBHCHMOCTCH;

= N3yunTh OCHOBHBIE CBOMCTBA (DYHKINIT OJTHON TIEpEMEHHOI];

. OOy4HTb CTYZEHTOB METOaM UCCIIeZIOBaHMSI ()YHKIIMOHAIBHBIX 3aBUCUMOCTEH,

OOyyaromuiicsi 10J15KeH 3HATh: OCHOBHBIE BHJIBI DJIEMEHTApHBIX (YHKIUH W HUX CBOHCTBA, METOJBI
rccaeaoBanus QYHKIMA OJHOM MEPEMEHHOM.

OOyuyaromuiicsi 10J:KeH YMeTb: HCIIOJIb30BaTh pPa3lWYHbIE CIOCOOBI 3aaHusl (DYHKIUN, MPUMEHSThH
Pa3IMYIHBIC METOJbI JJIA aHaJIn3a (bYHKHHOHaHBHOﬁ 3aBHUCUMOCTH,

OOyuaromuiicst 10/1:KeH BJIaIeTh: HaBBIKAMU OBICTPOTO BBISBICHHUS CBOMCTBA U MOCTPOSHUS TpaPuKOB
OCHOBHBIX 3JIEMEHTapHbIX (DYHKIUH, BIOOpAa METOAOB Ui aHaiu3a (yHKIMOHAIbHOW 3aBUCHMOCTH U
MPOTHO3UPOBAHUS 3HAUEHHS 3aBUCUMON NTEPEMEHHOM.

CamocrosiTesibHAs AyIUTOPHAsA padoTa CTYACHTOB
1. OTBeTuTL HA BOIIPOCHI 110 TEMC 3AHATUA
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Uro Takoe npousBoaHas pyHKIMNA?

B uem 3akmovaercs pusnueckuii CMbICT TPOU3BOIHON (HyHKIUHN?

B dem 3akirouaeTcsi reoMeTpUIECKUN CMBICI IPOU3BOTHON (DYHKITUN?

B uem 3akimoyaercst pU3HMUECKUIl CMBICI BTOPOI MPOU3BOAHOMN (hyHKIUU?

B 1em 3akirouaeTcss reOMETPUYECKUM CMBICIT BTOPOW TPOU3BOAHON (DYHKITUN?
I'te mpumeHsieTcst reoMeTpudeckuii cMbict quddepennmana GyHKmm?

2. IlpakTHyecKkasi NOAroTOBKA

2.1. BolnosHeHue NpakTUYECKUX 3alaHui (pelieHue 3a/1a4) HoJ1 PYKOBOJCTBOM IPETo1aBaTels:

3ananue 1. MccnenoBats GyHkuuio Yy = f (X) ¥ mOCTpOUTH cXeMaTu4ecku e€ rpaduk:
1

oakrwdE

y=2x2 —
X v
3ananue 2. HaI/IXTI/I Han6onbmq-e U, Ha, MM CHbLLIEE 3HA') eHUe (hyHKITMH Ha OTPE3KE:
1). y=sin HaoTpe3ke — ; . 2)y= Ha OTpe3Ke [1;3].
2 L2 2] X2
2.2._CamocrosTesibHasl rpynnoBas pabora ¢ KOHTPOJIeM (IIPOBEPKOit) BBIMOIHEHHS 33 aHUS
3ananue 1. UccnenoBate pyHkuuio Yy = f(X)1 mocTpouTh cxeMaTuuecku e€ rpauk:

y = x3 —3x2
3ananue 2. Haiitu HanGonbliee 1 HaMEHbIlee 3HaUeHHe QyHKIIMY Ha OTpe3Ke:
1
y= Ha OTpe3Ke [2;5].
x? -1

2.3. UnauBuayanpHas caMOCTOSITENIbHAs padoTa (0TpaboTKa IPAKTUYECKUX HABBIKOB)

3aganue 1. UccnenoBats dpynknuio Y = f(X)n mocTpouts cxemaruuecku e€ rpaduk:
1. y=3x2-23
2. y=x3-2x2+x

3amanue 2. Haiitu HanOospIiee 1 HaMMeHbIIee 3HaueHHe (yHKIIMY Ha OTPe3Ke:

y:

1 Ha OTpe3Ke [—1;1].

CamocTrosiTe/ibHAS BHEAyIUTOPHAsA padoTa 00y4yaroImxcs Mo reMe:

3amaHus 17151 CaMOCTOSATENIbHOM BHEAYIUTOPHON pabOTHI CTYJEHTOB IO YKa3aHHOH TeMe:
1) O3HAKOMHTBCS C TEOPETHUSCKHM MATEPHAIIOM 10 TEME 3aHSTHS C HCIIOJIb30BAaHHEM KOHCIICKTOB JICKITHI
W/WIIN PEKOMEHTyeMol yueOHO TuTeparypsl,

2)_OTBeTHTH Ha BOIPOCHI ISl CAMOKOHTPOJIS:

Anroput™ nccieoBaHus GyHKINOHATIBHBIX 3aBUCUMOCTEH.

Uto Takoe MHTEpBabl 3HAKOMOCTOSIHCTBA (DYHKIIMU?

3aBHCHUMOCTb HHTEPBAJIOB 3HAKOIIOCTOSIHCTBA (DYHKINH, U ee Tpaduka.
UYro Takoe acUMNOTOTHI rpaduka GpyHKIN?

Bunsl acumnrot rpaduka GyHKINU U CIIOCOOBI UX HAXO0XKJICHUS.
DKCTpeMyMbl G YHKIIMHA U CTIOCOOBI UX HAXOXK/ICHUSI.

WHTepBaibl BBITYKIOCTH U TOUKH Nepernda rpaduka GpyHKIuu.
3)_[IpoBepUTH CBOM 3HAHMS C UCTIOJIL30BAHUEM TECTOBOT'O KOHTPOJIS

DyHKIMS OJHON TEPEMEHHON

1. YcraHoBuTE COOTBETCTBUE MEX/Y YPABHEHUEM, 33/IAI0IIUM JIMHUIO, M BUIOM JIMHHUH.

NoookrwbdPE

VpaBHeHue MHUS

1) x*+y?-5=0 A) Ipsimas

2) y=x2-3x+5 B) Iapa6oia
3)3-y-2x=0 B) I'unep6ona
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2.
C TIOMOIIIBIO CIIETYIOLIUX MPE0OpPa30BaHMIA:

Byy="-4
X I') OxpyxHOCTB

I'padux  yskmmm y = 2 -3 — 4 nonmywaercs wu3 rpaduka PyHkmum Yy = 3

1) ciBur Ha 4 eqUHUIBI BBEPX U pacTsuKeHHe B 2 pasa Bnoib OY;
2) caBUT Ha 4 ¢IMHUIBI BHU3 U pacTsbkeHue B 2 pasa Baosb OY;

3) caBur Ha 4 eIMHKIIBI BHU3 U pacTshkeHue B 2 pasa Baoibs OX;

4) cnBur Ha 4 eIMHUIBI BBEPX M pacTsukenue B 1/2 pasza Baoias OY.

3. Oo0nactsio onpeneneHus QyHkuuu y = Vv 2X—4 gpnsercs MIPOMEIKYTOK

X2 —4
e. (2;+x)
f. [2;+x)
9. (-0, =2)U(2; +)
h. (=2:2)

4. Vxaxure BCE yrBepxaeHus, cupaBeyiuBbie 1 QyHKIUHU, TpaUK KOTOPOil H300pakeH Ha
PHCYHKE:

g W a) llm f(x)=w: @) lim f(x) - A: ) lim f(x)=0;

T R L TR T R

r) im f(x)==0; pn) lim f(x)=A4; ¢) lim f(x)=0,

N —sid) AL N —pal)

IlepBas npon3BoaHas GYHKLINU [TOKA3bIBAET
CkopocTb u3MeHeHUs PyHKIUH
Hanpasnenue ¢pyHKkuuu

[Ipupamenue pyHkuun

IIpupailieHrie HE3aBUCUMOW NIEPEMEHHOM.

—o oo o

DVHKIINS HECKOJILKUX NEPEMEHHBIX

1.

2.

.

N =

N =

N

6. OyHkImeln qByx nepeMeHHbIX z = f (X, y) Ha3pIBaeTCs:
MHOX€ECTBO 3HAYEHUN NEPEMEHHOW BEJIMYWHBI Z, BBIYMCIICHHBIX NPH IOJACTAHOBKE 3HAYEHUN
MEPEMEHHBIX X U Yy B COOTBETCTBYIOUIYIO (DOPMYITY.
CooTBeTCTBHE, TI0 KOTOPOMY JIJIsl JTF000H mapsI (X, YY) MOKHO BBIYHUCIIUTH SMHCTBEHHOE 3HAYCHHE Z.
CooTBeTcTBHE, 10 KOTOPOMY /711 TFOOOT0 ONPEeICHHOTO 3HAUYSHHSI IEPEMEHHOM BETMUMHBI Z MOYKHO
BBIYUCIIUTH €IMHCTBEHHOE 3HAUEHHE MapHI (X, Y).

7. Ob6nactbio onpenencuus pynkuuu z = f (X, y) Ha3biBaeTcs:

COBOKYITHOCTH BCEX TOYEK, B KOTOPBIX (DYHKIIHMS HIMEET OTIPEICTICHHOE ICHCTBUTEIHLHOE 3HAUCHHE.

COBOKYITHOCTh 3HAUEHUH.

8. Jlunwmeit ypoBus QpyHkimu Z = f (X, Y) Ha3bIBaeTCS:

MHOXecTBO TOYEK (X, y), B KOTOPBIX (DYHKIIHSI IPUHUMAET OJJHO U TOXKE 3HAUCHHE.

MHO0ecTBO TOUEK (X, y), B KOTOPBIX (QYHKIUS IPUHUMACT pa3HbIe 3HAUCHUSI.

9. YacTHO# NpOoU3BOIHON (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX MO EPEMEHHON Ha3bIBAIOT:

Pesynprat nuddepeHurpoBanus Mo 0JHON U3 MEPEMEHHBIX.

Pesynerar nuddepenurpoBanms mo 3Toi NepeMeHHOH, IPH KOTOPOM BCE OCTATIbHBIE IEPEMEHHBIC

CUUTAIOTCS TOCTOSIHHBIMH.

10. TMonusrit quddepenunan GyHKIUN IBYX IEPEMEHHBIX — ITO:

I'maBHast yacTh MOJIHOTO NPHUpPAIIEHUsS (PYHKINH, TUHEHHAs OTHOCUTEIBHO IPUPALEHUN AX, Ay .

[Ipupamenue aprymenra
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3. Tlomnoe nmpuparnieHue QyHKIIHH. ,
11. YacrHas npou3BoHas PYHKIHH Z= COS(X +y ) I10 IEPEMEHHOU X paBHA.:

1. —sin(x+ y2)
2. —sin(x+y?)(1+y?)
3. sin(x+ y2)

12. YacTtHas npousBoaHas QyHKIUN Z = In(x3 - y3) 10 IEPEMEHHOM Y paBHa:
1
1. (x3 —3y? )
3_y8

X
2 ¥
- xXF—yE
. L
@ — B

13. Touxka (Xo, Yo) — Touka MaKcuMyMa (DYHKIIHH, SCIIH:
1. 3uauenue f (Xo, Yo) MeHbIIe 3HaUeHHI (X, Y), IPHHUMAEMBIX B HEKOTOPOI OKpeCTHOCTH (Xo, Y0).
2. 3uauenue f (Xo, Yo) Oombiie 3HauenHwuii f (X, y), npuHIMaeMbIX B HEKOTOPO# OKpecTHOCTH (Xo, Yo).
14. Touxka (X, Y) — TOUKa MUHUMYMa (YHKIUH, CCIITU:
1. 3uauenue f (Xo, Yo) MeHbIie 3HaueHwMi T (X, Y), IpUHUMAEMBIX B HEKOTOPOU OKpecTHOCTH (Xo, Y0).
2. 3uauenue f (Xo, Yo) Oosbine 3HauenHwuii f (X, Y), npHHUMaEMBbIX B HEKOTOPOU OKPECTHOCTH (Xo, Yo).

15. UccnenoBats GyHKIMIO Z = 2X — 4y — X2 — Y2 Ha 3KCTpeMyM:

1. Vmeer oKanbHbIH MUHUMYM B Touke (1, -2)
2. Wwmeet nokanbHbI MakcHMyM B Touke (1, -2)
3. He umeer sxkcrpemyma

16. Uccrenosats pyHKImI0 Z = X? — y2 —5X + 6 Ha d3KCTpeMyM:

HmeeT joKaIbHBIA MUHUMYM B Touke (2,5; 0)
Nmeer stokabHbIi MakcCUMyM B Touke (2,5; 0)
He umeer sxcTtpemyma

wnh e

17. UccnenoBaTth pyHKLINIO Z = 4(X - y)— X2 — y2 Ha sKCTpeMyM:
MMeeT nOKaIbHbBI MHHIMYM B TOuke (2, -2)

HMeeT TOKaIbHBIA MAKCUMYM B TOuKe (2, -2)

3. He nmeer sxcTpemyma

NP

4)_ BBIHOHHI/ITB IPAKTUYCCKUEC 3aJdHUA
3ananue 1. MccnenoBath pyHknuio y = f(X)u mocTpouts cxemarndecku e€ rpaduk:
a) Yy=(X—-2)?(x+3)6) y=(X-1)2(x+2)?

3amanue 2. Haiitu HanOospIIee 1 HaMEHbIIIee 3HaueHe (yHKIIMY Ha OTPe3Ke:

= Ha otpeske [—2;2].

+
y=x2+ 1 Ha OTpe3Ke 1 ; 2:H

X ||__2 ;U

Pexomenayemas iureparypa:

OcHOBHas TUTEpATYpa

° N.B. I1aBnymkoB u gp. OCHOBHI BbICIIEH MAaTEMAaTUKN U MaTEMAaTUYECKON CTATUCTUKU. — MOCKBa:
Mockaa: "I'DOTAP-Menua", 2012

JloIIOJTHUTENRLHAS JTUTEPATYPA

. A.H. Pemusos, A.I'. Makcuna. MeaunHckas 1 Ononoruueckas pusmka:
cOoopHuk 3ama4. - Mocksa: "' 90TAP-Menua", 2014
. COopHHUK 3a/1a4 10 BBICIIEH MaTeMaTHKE JUIsl SKOHOMHUCTOB/TIOA PEl.
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B.1. Epmakoga.- M.: UTH®PA-M, 2002

Pa3nen 2. DnemeHnThI qu(depeHIIuPOBAHUSA

Tema 2.4. DyHKIUA HECKOJIbKHUX NTepeMeHHbIX. [Tonbiil nuddepenuuan

Ilesb n3ydeHus pasjesia: ciocooOCTBOBaTh (POPMHUPOBAHUIO CUCTEMbI TEOPETHUECKUX 3HAHUH 1O 3aJaHUsI
Y OCHOBHBIM CBOMCTBaM MHOTO(AKTOPHBIX (DYHKIIMOHAIBHBIX 3aBHCUMOCTEH

Sagaum:

. PaccmoTpeTs noHsTHE QYHKIUI HECKOJIBKUX IIEPEMEHHBIX U OCHOBHBIX 3a/1a4, CBSI3aHHbIX C UX
U3YyYEHUEM,

. N3yunth MeTOAB! MOCTPOEHUS I'pauKOB (PYHKIMH JABYX NEPEMEHHBIX, BBIYUCICHHIO YaCTHBIX
MPOU3BOIHBIX M MOUCKY SKCTPEMYMOB (DYHKIHUN HECKOIBKUX MEPEMEHHBIX,

. OOyuuTh CTYI€HTOB BBIOOPY METOJOB JJIsl IIOMCKA YCIIOBHOI'O 3KCTpeMyMa (PYHKIMI HECKOJIbKUX
IIEPEMEHHBIX.

O0yuarommiics 10.1keH 3HaTh: ChopMupoBaTh MpeACTaBICHUE O METOIAX UCCIIETOBAHMS
01HO()aKTOPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN

OO0yuaommiicss /10/5KeH yYMeTh: NPUMEHATh Pa3IU4YHbIE METOABI JUIS HCCICIOBaHUS (PYHKUIUH
HECKOJIBKUX [TEPEMEHHBIX.

OO0yuarommiics 10/1KeH BJIaJeTh: HABBIKAMH BBIOOpa METOJIOB JIJIs ICCIIeIOBaHUs (DYHKIMI HECKOIBKHX
MIEPEMEHHBIX U IPAKTUYECKOTO MPUIIOKEHUS MOIYyUEHHBIX PE3yJIbTaTOB.

CamocrosiTe/ibHAA ayIUTOPHAsA padoTa CTY/AeHTOB

L_OTBeTHTHL HA BONPOCKHI 110 TeMe 3aHATUS

e  Yro Ha3bIBaeTcsa GyHKLMEH HECKOIbKUX apIyMEHTOB?
Yro Takoe npou3BoIHast GyHKIUN?
OcHoBHble paBuia auddepeHtupoBanyst QyHKINNA HECKOJIbKUX EPEMEHHBIX.
Uro takoe nuddepenunan GyHkumn?
Kak onpenensiercs nonuelii audpeperunan’?
CgoiictBa muddepenimana.
B uem 3akmovaercst pu3nuecKuii CMbICT TPOU3BOIHON (HyHKIUH?
B ueM 3akitouaeTcsi reoMeTpUUeCKU CMBICT TPOU3BOIHON PYHKIUM?
I'ie npuMeHsieTcst reoMeTpudeckuii cMbIch Tuddepeniuana QyHKIuu?
e  ['ne npumensiercs noiaHbii quddepenmran?

2. IlpakTnyeckas NoJAroToBKAa
2.1. BrlnosHeHne NpakTUYECKUX 3aaHu (peleHue 3a1a4) 001 PYKOBOJICTBOM IPEINOIABATEIIS:

. . [ XY
3ananue 1. Haiftu yacTHbIE IPOM3BOIHBIE IEPBOTO MOPAIKA PYHKIUI IBYX TEPEMEHHBIX: Z =
X+Yy

3amanue 2. Uccrnenosath Gynkimio z = f(X;y) Ha 3kcTpeMyMbl: Z = X° + Y — 3Xy

2.3. lnuBKIyalbHas caMOCTOATENbHAS Pab0oTa (OTPabOTKA MPAKTHYECKUX HABBIKOB)
3amanue 1. HaiiTi 9acTHBIC IPOM3BOIHBIEC TIEPBOTO MOPSIIKA GYHKIU ABYX MMEPEMEHHBIX
z=x2y?-3xy

3ananue 2. Mccnenosats Gynkmuio z = f(X;y) Ha skcTpeMyMbl: Z = X2 + Xy + Y2 — X -2y

CamocrosiTesibHAS BHEAYIUTOPHAsA padoTa 00y4aromuxcs Mo TeMe:
3agaHus JUIsl CAaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 10 YKa3aHHOW TeMe:
1) O3HAaKOMHTBCS C TEOPETHUECKIM MAaTEPHAIIOM I10 TEME 3aHSTHUS C HCIIOIb30BAaHHEM KOHCIEKTOB JICKIIUH
U/WIN peKOMEeH1yeMOol yueOHOW AUTEepaTyphl.
2)_OTBeTHTH Ha BOOPOCHI ISl CAMOKOHTPOJIS:
1. Yro Takoe pyHKIUSA HECKOIbKUX nepeMeHHbIX (DHIT)?
2. Oo6nacte onpenenenns OHII.
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3.
4.

Uro sBnsiercs rpadguxkom OHIT?
Ob6nactp omnpefeneHUss ¥ MHOXECTBO 3HaueHUH (yHKIMHM 2-X mepeMeHHbIX. UTo sBisercs

rpagukoM QYHKIHH 2-X TIEPEMEHHBIX ?

©oo~No U

10.
11.

Uro Takoe yacTHas MPOM3BOAHASL (PYHKIIUU HECKOJIBKUX EPEMEHHBIX ?

Yro Takoe yactHbIil nuddepernuan Gyakuaun?

Uro Takoe noiHbIN quddepenipan GyHkamun?

Ob6nacTh npuMeHEHuUs oHoro AuddepeHnuana.

ITonsiTHE CTALIMOHAPHOM TOYKH.

HeobOxoaumoe 1 1ocTaTouHOE YCIOBUS SKCTpEMyMa.

MeToap! JOTIOJIHUTETBLHOTO HCCIIEI0BAHUS (PYHKIIMH, KOTIa CTAIIMOHAPHBIN ONPEACTUTEIh PaBeH

HYJIIO.

12.
3)

[ToHsATHE YCIOBHOIO SKCTpEMYMA.

IIpoBepuTh CBOM 3HAHMSI C UCIIOJIb30BAHUEM TECTOBOI'O KOHTPOJIS

1. dynkuueii 1ByX nepeMeHHbIX Z = f (X, y) Ha3bIBaeTcs:
1) MHokecTBO 3HaUeHU I IepeMEHHOMN BEJTUUNHBI Z, BBIYMCICHHBIX TP M10ICTAHOBKE
3HAYCHUH MIEPEMEHHBIX X M Y B COOTBETCTBYIOIIYIO ()OPMYILY.
2) CooTBeTcTBHE, 1O KOTOPOMY Uisi Jit00OH mapel (X, Y) MOXKHO BBIYHCIHTH
€IMHCTBEHHOE 3HAUYEHUE Z.
3) CooTBeTcTBHE, 10 KOTOPOMY ISl TFOOOT0 ONPEAEICHHOTO 3HAYSHHS IEPEMEHHOM
BEJIMYMHBI Z MOKHO BBIUMCIIUTH €JUHCTBEHHOE 3HaUEHHE Mapsbl (X, Y).

2. Oo6uactbio onpenenenns pyaxkuun z = f (X, y) Ha3bIBaeTcs:
1) COBOKYITHOCTB BCEX TOYEK Ha INIOCKOCTH, B KOTOPBIX (DYHKIUS UMEET
OIIpeJIeJIEHHOE AEUCTBUTEIbHOE 3HAUCHHE.
2) COBOKYITHOCTb 3HaYEHUH IIEPEMEHHON BEJTUYHHBI Z.

3. Jlunneii ypoHs pynkuuu z = f (X, y) Ha3bIBaeTcs:
1) MHO0x€ecTBO TOUEK (X, y), B KOTOPbIX (PYHKLIMS IPUHUMAET OJJHO U TOKE 3HAUEHUE.
2) MHoXxecTBO ToueK (X, y), B KOTOPBIX (QYHKIIHS IPUHUMAET PA3HbIC 3HAYCHHUSI.

I'padpuxom pynkuun z = f (X, y) saBasercs:
1) MHOXeCTBO TOYEK ¢ KoopauHaTamu (X, Y), B KOTOPbIX (QYHKIHS IPUHIUMAET CBOE
3Ha4YeHue.
2) [ToBepxHOCTB, MpOXOAAIIAs YEPE3 TOUKH ¢ KOOPAUHATAMM Z.
3) MHOXeCTBO TOUeK ¢ KoopanHaTaMu (X, Y, Z), CBSI3aHHbBIX TaHHBIM
(YHKIIMOHAJILHBIM COOTBETCTBUEM.

YacrHoi npou3BOAHOH QYHKIHUHN HECKOJBKHX IEPEMEHHBIX 10 IePpeMEHHOM HA3bIBAIOT:
1) PesynbTar nuddepenurpoBanus Mo 0AHON U3 IEPEMEHHBIX.
2) PesynbTat nuddepenunpoBanus mo 3Toif NnepeMeHHOM, IPH KOTOPOM BCe
oCTaJbHbIE IEPEMEHHBIE CUUTAIOTCS TOCTOSIHHBIMHU.

IHHonnslii nuddepeHunan pyHKUUHA ABYX IEPEMEHHBIX — 3TO:
1) ['maBHast 4acTh MOJHOTO MpHpAIeHus (YHKINHU, TMHEHHAst OTHOCUTENIBHO
IpUpaleHui Ax, Ay .
2) [Tpupamenue aprymeHTa
3) [TonHOe npupaiieHue GyHKIUH.

IHoansiii nuddepeHunan pyHKUUH ABYX EPEMEHHBIX — ITO:

1) Cymma nuddepeHnnanoB MepeMeHHbIX X U Y.
2 CyMMa pupaIiieHui apryMeHTOB
3 Cymma yacTHbIX UG depeHanos.

YacTHast N1pOU3BOAHANA PYHKIUH Z = COS(X + y2) 110 IEPpEeMEHHOM X paBHa:
1) ~ sin(x +y? )
2) —sin(x+y2)(1+ y2)
3) sin(x +y? )

Yacruas npoussoanast pyuxnuu z = In( X2 — y3 ) no mepemennoii y paBua:
P Yy P p
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3)
NRVE
10. Touka (Xo, Y0) — TOYKA MAKCHMYMA (PYHKIIUHU, €CJIH:
1) 3unavenue f (Xo, Yo) MeHbiie 3HaueHui f (X, ), IpUHUMAaEMBbIX B HEKOTOPOU
OKpPECTHOCTH (X0, Y0).
2) 3nayenue f (Xo, Yo) Oosnbiie 3nauenuit f (X, y), puHUMaEMbIX B HEKOTOPOM
OKpECTHOCTH (X0, Y0).
11. Touka (X, Y) — TOYKa MUHUMYMa (PYHKIUH, €CITH:

1) 3unauenue f (Xo, Yo) MeHbIie 3HaYeHui f (X, ), IPUHUMAaEMBIX B HEKOTOPOM
OKpECTHOCTH (X0, Y0).
2) 3unauenue f (Xo, Yo) 6onbiie 3nauenuii f (X, y), pMHEMAEMbBIX B HEKOTOPOI

OKPECTHOCTH (X0, Y0).
12. IlpumeHenue moJiHoro quddepennunana 1Jst BbIYUCIeHHS NOTPENIHOCTell 0CHOBBIBAETCS Ha
TOM, YTO
1) Huddepennnan GyHKIUN paBeH MPUPALICHUIO (yHKINN
2) Juddepennnan pyHKINNA MOKHO CYUTATH PABHBIM NMPUPALIEHUIO (PYHKIIUU TPU MAJTBIX
MIPUPAIICHHUSIX apTyMEHTOB
3) Huddepennnan GyHKIUU paBeH IpUpaieHuo GYHKIUY, a AuddepeHinaib apryMeHTOB
PaBHBI IPUPAICHUSIM apTYMEHTOB.
13. MccaenoBath pyHKnuio Z = 2X — 4y — x2 — y2 Ha skcTpemym:

1) WmeeT nokanbHbI MUHUMYM B TOYKE (1, -2)
2) Wmeet nokanbHbIil MakcuMyM B Touke (1, -2)
3) He umeet sxcTpemyma
14. UccaenoBath GyHKIUIO Z = X2 — y2 —5X + 6 Ha IKCTPeMyM:
1) HmeeT nokabHBIA MUHEMYM B Touke (2,5; 0)
2) WmeeT nokanbHbIi MakcuMyM B Todke (2,5; 0)
3) He umeert sxctpemyma
15. UccaenoBaTh PYyHKIHIO Z = 4(X - y)— X2 — y2 Ha aKkcTpeMyM:
1) MmeeT oKalbHBI MUHIMYM B TOYKE (2, -2)
2) HmeeT nokabHBII MaKCUMYM B TOYKE (2, -2)
3) He umeet skcTpemyma

4) BbINOIHNUTD OPAKTUYECKHE 3a/IaHUs]

3amanue 1. HaliTu yacTHBIC TPOU3BOAHBIC TIEPBOTO MOPSAKA PYHKIIUN JBYX NMEPEMEHHBIX: Z = XY
3ananue 2. Mccnenosath GyHKImMIo 7z = f (x;y) Ha skcTpemyMsl: Z = X3 + y3 —3xy

Pexomenayemas iureparypa:

OcHoBHag auTeparypa

. N.B. I1aBnymkoB u ap. OCHOBBI BBICHIEH MATEMAaTUKH U MaTEMaTHYECKON CTATUCTUKHA. — MOCKBa:
Mockga: "I'DOTAP-Menua", 2012

JlononHuTenbHas auTepaTypa

. A.H. Pemu3sos, A.I'. Makcuna. Meaunuackas u Ononornyeckast pusuka:
coopHuK 3a7a4. - Mocksa: "I'D0TAP-Meaua", 2014
. COopHUK 3a]1a4 110 BBICIICH MaTeMaTHUKE AJI1 SKOHOMHUCTOB/TIO PE/I.

B.U. EpmakoBa.- M.: UTHOPA-M, 2002

Pazgen 2. Dnementsl 1uddepeHuHpoOBaAHUS
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Tema 2.5. HTorosoe 3ansitue «jeMeHTbI 1u(pPepeHIIupOBaAHUD)
Leab: oleHUTH ypOBEHHb CHPOPMHUPOBAHHOCTH 3HAHUI, YMEHHI W HAaBBIKOB CTYACHTOB 1O JaHHOMY
paszzaeny.
3amaum:
. OLICHUTH YPOBEHb MOHUMAHUS CTYJCHTAMHU OCHOBHBIX MOHSATUHN U 3aKOHOB JINHEHHOM
ayreOppl 1 AaHAIUTUYECKON FEOMETPHH.
. OLICHUTh YMEHHUE CTYACHTOB MCIIOJIb30BaTh pacCMaTpPUBaeMble METOMAbI MPHU PEIICHUU
TUIIOBBIX 3a7a4;
. OLICHUTh Cc(OPMHPOBATH Yy CTYAECHTOB HABBIKOB HCIOJb30BAaHUSI PACCMATPUBAEMBIX B
JTAHHOM TeME METO/IOB PELICHUS TUIIOBBIX 3a]1a4 JIJIs PEUICHUSI CUTYAI[MOHHBIX MM MPAKTUYECKUX
3a1a4
CTyneHT 10/17KeH 3HATh OcCHOBHBIE TOHATUS, TEPMHUHBI, 3aKOHBI THHEHHON aareOpsl 1
aQHAJIUTUYECKOU T€OMETPUH.
CTyneHT 10/1KeH yMeTh Pemats TunoBBIE 3324 U 3a/1a4M IPUKJIAJHOTO XapakTepa
CTyaeHT T0JIKeH BJageTh MeToaaMu U IpueMaMu pellieHus TUIIOBBIX 3a/Ja4 I10 IaHHOU TeMe.
Hapsikamu paboOThI CO CIPABOYHON M MHCTPYKTUBHOM JIMTEPATYPOH.

CamocrosiTe/ibHAA ayIUTOPHAsA padoTa CTY/AeHTOB
IIpakTHyecKas NOArOTOBKA
BrImomHUTE 3a1aHus MPOBEPOUHOH padboTh No 2 (110 MHAMBHIYAILHOMY BapHAHTY).
[TpumepHBIif BapuaHT Ouiera.

Z
1 Haiitu mpoussoanyro Jx-In? _ Xt 2
y=+/X-In"x y=——
(GYHKIMU OJHOTO apryMEeHTa: x3 — 3x
2. ANTH MOJTHBIN zlnq)(bepeu\unan (YHKIIUHU TBYX apryMEHTOB:
2,2 4 2 X
z:cos| 2X° Yy +2X" —=3y° +
-z
\ y')

3. PemmTh 3aauy C HCIOJIb30BaHNEM TOJIHOTO Tu({EpeHIInaa sl BHIUMCICHUS

MOTPEIIHOCTH KOCBEHHBIX H3MEPEHUIA.
WM3meputs 00beM THpaMHUIBI, €CIIHM OCHOBAaHWE WHPAaMHUIBI — KBaIpaT €O CTOPOHOM
a=ao*Aa=(4,0+0,1)cu, Beicota mupamuasl h=ho £+ Ah=(8,5+0,1)cm.

CamocrosiTesibHAs BHeayIMTOPHAs padoTa CTyAeHTOB
1) O3HaKOMHTBCS C TEOPETHUESCKUM MAaTEPHUAIIOM I10 TEME 3aHSTHUS C MCIOJIb30BAHUEM KOHCIICKTOB JICKIUT
U/WUIN peKOMEHyeMOoW yueOHOW JUTEepaTyphlL.
2) ITpoBepuTh CBOM 3HAHMS C UCIIOIb30BAHUEM TECTOBOTO KOHTPOJISL.
41TpoBecTH TPEHUPOBOYHOE TeCTUpOBaHME B cucteme Indigo.
4) IToArOTOBUTHCS K BBINOJIHEHUIO IPOBEPOYHOM PabOThl. BHIIOIHUTH NpaKTHYECKUE
3aJlaHuU4.
1. Haiinure nponsBomayto GyHkmum: y = "2 *cos? (x / 2) .

2. Haitnure nomusiit nuddepenmman yaxmum: z = (x +1) / (x? + »?).
3. Haiigute, ucmons3ys mnonatve auddepenunana (QyHKIUM, abCONMIOTHYIO M OTHOCHTEIHHYIO
MOTPELIHOCTH MPU W3MEPEHUH MOIIHOCTHU B Ilenu nepeMeHHoro toka P = 1Ucos ¢, ecnu B mporecce

M3MepeHuil ObUIN MOJTyYEHbI Pe3yIbTaThl:
T

1=(1,30+0,25) A, U=(2,50+0,15) B, ¢ = const =60°=__.
3
Pexomenayemas iureparypa:
OcHOBHas TUTEpPATYpa
° N.B. I1aBnymikoB u gp. OCHOBHI BbICHIEH MAaTEMAaTUKN U MaTEMAaTUYECKON CTATUCTUKU. — MOCKBa:
Mockaa: "I'DOTAP-Menua", 2012
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JlomoaHUTENIRHAS TUTEpPATypa

. A.H. Pemu3zos, A.I'. Makcuna. MenuuuHcKast 1 Ouosiornaeckast pusnka:
coopHuK 3a7a4. - Mocksa: "I'D0TAP-Meaua", 2014
. COopHUK 337124 110 BBICIICH MaTeMaTHUKE AJI SKOHOMHUCTOB/TIO PE/I.

B.A. Epmaxkosa.- M.: UHOPA-M, 2002

Pa3nen 3. Dj1eMeHTbI HHTETPUPOBAHUS

Tema 3.1. IlepBoodpa3nasi. HeonpeaeneHHbIH HHTErpaJl.

Lear wn3yuyeHus: pasgesa: crnocoOCTBOBaTb (OPMHPOBAHUIO CHUCTEMbl TEOPETUYECKHUX 3HAHUH 10
UHTErpaJlbHOMY UCUHUCIICHHUIO U NPEACTABIECHUIO 3aBUCUMOCTH PE3YJIbTaTUBHOM IIEPEMEHHON OT CKOPOCTH
€€ U3MEHEeHMsI B BUJie U PepeHIINaIbHOI0 YpaBHEHUS.

3amaum:

. CdhopmupoBaTh y CTYAEHTOB TNPEACTABICHHE O BO3MOXKHOCTSIX M METOAAX MPUMEHEHHS
UHTETPAIbHOI0 UCYUCICHUS K aHAJIN3Y OJHO(PAKTOPHBIX 3aBUCUMOCTEH,

. N3yuuTh METOABI MHTETPUPOBAHUS U pelieHus AudepeHnnanbHbIX ypaBHEHHH,

. CcdopMupoBaTh y CTYACHTOB HaBBIKH 10 IPUMEHEHUIO METO10B MHTETPAJIbHOI'O MCUUCIIECHUS JUIs
aHaIM3a OAHO(PAKTOPHBIX 3aBUCUMOCTEH.

OO0yuarommiicss 10/17keH 3HaTh: cepy NPUMEHEHUS HHTErpaJbHOrO MCUYHMCICHHS B y4eOHOH u
po¢eCCHOHATILHOMN 1eATEIbHOCTH U OCHOBHBIE METO/Ibl HHTETPAIbHOI'0 HCUUCIICHHUS.

OOyyarommiics 10JI5KeH YMeThb: IPUMEHATh Pa3JIUYHbIE METO/IbI HHTETPAJILHOTO UCUUCIICHUS.
OOyyarommiicst J0J17KeH BJIa/IeTh: HaBbIKAaMH 110 BBIOOPY METOJ0B MHTETPAIIbHOTO MCUUCIIECHUS AJIs
peLIeHNs IPAKTUYECKUX 3aau.

CaMocTosiTe1bHAsl ayUTOPHAas pa0oTa CTYAeHTOB
OTBeTHTH HA BONIPOCHI 110 TeMe 3aHATHSA
[lepBooOpazHas 1 HeonpeAeIeHHbIA HHTETpall, CBOMCTBA HEONPEEIIEHHOT0 HHTErpaJa.
HeormpenenenHble HHTErpaibl OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHH.
3aMeHa IepEeMEHHOM 1101 3HaKOM UHTETPUPOBAHMSL.
OnpeneneHHbIil UHTErpall.
I'eomeTpuueckuii 1 GU3NYECKUI CMBICII ONIPEAEIEHHOT0 UHTErpaa.
Hecob6cTBeHHBIN MHTETpal.

ocuarwONEE

2. IlpakTHyecKkasi NOAroOTOBKA
2.1. BeImoyiHeHUE MPAKTUIECKUX 3aaHuH (pemeHue 3a1a4) Mol PYKOBOJICTBOM IPENoIaBaTess

L CUUD 2 ANT L
j(3X + 2)%dx J—dx —— dx fxsin 2xadx
cos? X sin? 3x
j dx J‘ezx+1dx I vV 2x — 3dx Ixz sin 2xdx
2.2. CaMocTosTenpHas rpynmnosas padora ¢ KOHTPoJIEM (IIPOBEPKON) BBINOJIHEHUS
3aaHUs
sin 2x
2 222 dx eX \/1+ e* dx xe*dx
jx (1+ 2x)dx j sinx I I
1
e +e™ )dx ——dXx x2e* dx
I ( ) I C0S? 2X I
2.3. MuauBuayanpHas caMocTosTenbpHas padoTa (0TpadoTKa MPaKTHYECKUX HABBIKOB)
j( 1)(x+2)d sin X_dd I A — _[xcosBxdx
X+1)(x+ 2)dx X ——dx
sin ' Jox +1
X. F 3 =
j 27 %8 Tox J' e2*3dx J' dx I x2 cos 3xdx
Jx cos? (1—2x)
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CamocTosiTesibHAsI BHEAYIUTOPHAsi pa0d0Ta 00y4alouXxcH o TeMe:

3agaHus 1151 CAaMOCTOSITEIFHOM BHEAYAUTOPHOM pabOTHI CTYACHTOB 10 YKa3aHHOW TeMeE:

l) O3HAKOMMTLCS C TCOPECTHUCCKHUM MATCPHUAJIOM I10 TEMEC 3aHATHUA C UCITIOJIb30BAHUEM KOHCIICKTOB JIGKL[I/II;'I
U/WIM pEKOMEHIYeMOW yueOHOW JUTEepaTyphl.

2) OTBETUTH HA BOMPOCHI Il CAMOKOHTPOJIS

1. Yro Takoe epBooOpa3Has U HeOnpeAeIeHHbIN HHTerpa?

2. Kaxue Bb1 3HaeTe cBoiicTBa HEOMPEACICHHOTO HHTErpasia?

3. B geM cmbIc 3aMEHBI IEPEMEHHON 1101 3HAKOM HEOIIPEEIICHHOT O UHTEerpaa’?

4. Kak cBsi3anbl MeX1y OO0 HEONpeAETICHHBIN U ONPEAETICHHbII HHTETPAJIbl C OJJMHAKOBOM
MOABIHTETPATBHON (DYHKITHEH?

o. I'eomeTpruecKkuii CMBICI HECOOCTBEHHOT'O MHTETpaIa.

3) TIpoBepHTh CBOM 3HAHHMS C UCTIOIH30BAHUEM TECTOBOI'O KOHTPOJIS
1. [TepBooOpa3znas — 3T0:

1) gucio; 2) bynkrws; 3) ceMeﬁCTgo ¢byHKIMi; 4) HET BEPHOTO OTBETA.
7 X
2. HeomnpeneneHHbIN HHTETPAT IX e dx pasen:
1 1 ex8
1) _ex7+C; 2) _eX8+C; 3) e’ +C: 4) = +C.
7 8 X

1

3. Onpe/ieneHHblii HHTErpa C[42"+1dx paBeH:

1)£; 2)60In4; 3)30In4; 4) 30.
In4
4)_ BrimoasuTs IPAKTUYICCKUC 3adaHNA
1 1
3x + 2)% dx X+ = X C0s 3xdx — X
Jex2) Jezx j3 j(x+2)(x+3)

Pexomenayemasi mureparypa:

OcHoBHas uTepaTypa

. N.B. ITaBnymikoB u 1p. OCHOBBI BBICHIEH MaTeMaTUKHU U MAaTEMaTHYECKON CTaTUCTUKU. — MocKkBa:
Mocksa: "IT'D0TAP-Menua", 2012

JlomoJTHUTENbHAS JIUTEPATYPA

. A.H. Pemu3os, A.I'. Makcuna. Meaunmackasi 1 ononoruyeckas pusuka:
coopHuK 3a7a4. - Mocksa: "I'D0TAP-Meaua", 2014
. COopHUK 3a]1a4 10 BBICIICH MaTeMaTHUKE AJI1 9KOHOMHUCTOB/TIO PE/l.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Pazgen 3. D1eMeHTHI MHTETPUPOBAHMSA

Tema 3.2. OnpenesieHHbIN HHTErpas

Henp u3ydyenus pazgena: crnocoOCTBOBaTh (OPMUPOBAHHUIO CUCTEMBI TEOPETUUECKHX 3HAHUM IO
MHTErpalbHOMY UCUHUCIICHUIO U MPEACTABIECHUIO 3aBUCUMOCTH PE3YJIbTaTUBHOM IMEPEMEHHON OT CKOPOCTH
ee U3MEHEeHHs B BUJie TU(PepeHIINaIbHOI0 YpaBHEHUS.

3apaum:

. ChopmupoBaTh y CTYIEHTOB MpPEACTABICHUE O BO3MOXHOCTAX M METOJaX HIpPHUMEHEHUs
MHTETPAJIBHOI0 UCYUCICHHS K aHAJIM3Y OJTHO(PAKTOPHBIX 3aBUCUMOCTEH,

. W3y4unTh METOIbI MHTETPUPOBAHUS U pelieHus AU PepeHnaibHbIX YpaBHEHUH,

. CdopmupoBaTh y CTYI€HTOB HaBBIKH 110 IPUMEHEHHUIO METO/I0B UHTETPAJIbHOTO UCUUCIICHUS AJIs
aHaJn3a OAHO(pAKTOPHBIX 3aBUCUMOCTEH.

OOyyarommiicss Q0/KeH 3HATh: cepy MPUMEHEHMs] MHTETPaIbHOTO MCUUCICHHUS B Y4eOHOH u
npoeCCHOHATILHOMN IeATEIEHOCTH U OCHOBHBIE METO]Ibl MHTETPATBHOI0 HCUUCIICHHUS.
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Oo0yuaromuiicst 10J17KeH YMeTh: IPUMEHATH Pa3JIMYHbIe METObl HHTETPAIIBHOTO UCUNCIICHUS.
OO0yuarommiicss 10J2KeH BJIaJeTh: HaBBIKAMHU 110 BHIOOPY METOJIOB WHTETPATIHHOIO MCUHCICHHS IS
penieHust NpakTUYECKHUX 3a/1ad.

CamocrosiTesibHAsi ayIMTOPHAasA padoTa CTYJAeHTOB
L_OTBeTHTHL HA BONPOCKHI 10 TeMe 3aHATUS
1. IlepBooOpa3Hasi, HEONPEAEIEHHBIN U ONPEICIICHHBIN HHTErPal.
2. CpoiicTBa OnpeeNCHHOIO HHTETpaa.
3. 3ameHa epeMeHHOI 110]1 3HAKOM MHTETrpUPOBAHUS.
4. T'eomerpuyecKuii M (HU3NIECKUIA CMBICT ONPEACICHHOIO HHTETpaa.
5. HecoOcTBeHHBIN HHTETPAIL.
2. IlpakTuyeckas oAroToBKa
2.1. 3anauu juid penieHust 1o PyKOBOJACTBOM IPENo/iaBaTess
3ananue 1. Berancauts onpenenéHHble HHTETPAJIbl:

dx . il .
1.1. r , 1.2, n_[sm xcostdx,l.S.JI/ 3-Cos2 xdXx .
1 - 0
4

3ajanue 2. BerauciuTh HeCOOCTBCHHBIN HHTCIPAIL I/IJ(IjI/I JI0Ka3aTh, YTO OH PACXOAUTCSL:
X

J; 3/ (X _ 1)2
3amanue 3. Haiitu mutomanb GUrypsel, orpaHUuYeHHON JIMHUSAMU:
y:71 y=-X X=-2.
3aganue 4. Bpruucnute 00BEM Tena, MOJYYEHHOTO NPU BpalleHMM BOKPYr OCH abcuucc (Gurypsl,

OTPaHUYCHHOMN JIMHUSAMU: Y = 2 N y=2X.

2.2. 3ajayy Ui rpyaIioBoro peneHus (C IpoOBEPKOU V JOCKH)
3ananue 1. BeraucianTh onpenenéHHble HHTETPAIbl:

1.1. r , _dx ) - 1.2. isin 3xcos 2xdx ; 1.3. fmx
3 - 0

4
3amanue 2. Beraucimts HeCOOCTBEHHBIH MHTETpaj] U1 J10Ka3aTh, 1TO OH PaCXO/UTCA:
dx

xInx
1

3amanue 3. Haiitu mutomans GUrypbl, orpaHU4eHHON JIMHUSIMU:

Yy =2C0SX, Yy =3C0SX, X=—T0, X=TC .

3amanue 5. Berumcante o0bEM Tena, MOJyYEHHOrO MPU BpaIleHUM BOKPYr ocu abcuucc (GUrypsl,
OrpaHUYEHHOU JIMHUAMHU: Y = VX, y=x.

2.3. _3ay1auu JUIS WHJIMBHIYATLHOW PaOOTHI
3ananue 1. Beraucnuth onpenenéHHble MHTETrpaslbl:

1.1. J.4 Z_dx_ 1.2, Lisin 2xcos xdx ; 1.3. fmdx.
2 - 0

6
3amanue 2. Beraucimts HecOOCTBEHHBIH MHTErPaJl WK J10Ka3aTh, 4TO OH PaCXO/UTCA:

dx

/ X3 —x2
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3amanue 3. Halitu miomaas GUrypsl, orpaHUICHHOM JTUHUSMU:

y:tgx,y:O,x=—E,x:E.

4 4
3ananue 5. Bpruucnuth 00bEM Tena, MOJYYEHHOTO MPU BpALIEHHMH BOKPYr ocu alciucc ¢Gurypsl,

OTPaHUYCHHOMN JIMHUSAMU: Y = 2 \/A_ y=2,x=4.

CamocTosiTesibHasi BHeayIMTOPHasi padoTa CTy1eHTOB
1) O3HAKOMHTBCS C TECOPETUUECKMM MATEPHAIOM I10 TEME 3aHSTHS C HCII0Ib30BAHMEM KOHCICKTOB JICKIIUH
U/WIH PEKOMEHIYEMOW YIeOHOM JTUTEePaTyphlL.
2) OTBeTUTH HA BOIIPOCHI JUISl CAMOKOHTPOJIS M JIJIsi cOOECEIOBaAHMS:
1. B uem omimMuue U CXOACTBO 3THX mMOHATUI: [lepBooOpasHas, HeompelneneHHbIH U
OIPEIECIICHHBII UHTETPAl.
2. CBolicTBa ONPEEICHHOT0 HHTErpaa.
3. 3ameHa mepeMeHHOM o] 3HAKOM WHTETPUPOBAHUS U TIPEIETIOB HHTET PUPOBAHHSI.
4. Teomerpuueckuil v (HU3HMUECKUN CMBICI ONPEACIICHHOTO UHTErpaa.
5. HecoOcTBennslit nHTErpai. Pacxoasmuecs u cXosmuecst THTErpajibl.
3) BBINOJHUT MPAKTUYECKUE 3aaHUS.
3ananue 1. Berunciauthb onpeenéHHble HHTErPaIbL:

iy

dx L PO
1.1. j ) ; 1.2. |sin xsin 2xdx; 1.3. | /2 —sin % xdx.
XT=Tx+12" n
1 - 0
4
3amanue 2. Beraucinte HeCOOCTBEHHBIM MHTETPA WK I0Ka3aTh, YTO OH PACXOIUTCS:
e

I[xln xdx .

3amanue 3. Haiitu mutomanb GUrypsl, orpaHUueHHON JIMHUSIMU:

y=sinx,y=1,x=0.

3amanne 4. Berumcanth 00BEM Tena, MONYYEHHOTO MpPHU BpAIIEHUH BOKPYr OcH adcuucc (Urypsl,
OTpaHHYEHHOM THHUAMHU: Y = X2,y = 2X .

Pexomenayemas iureparypa:

OcHOBHas IUTEpATYpa

° N.B. I1aBnymkoB u gp. OCHOBBI BbICHIEH MaTEMAaTUKU U MAaTEMAaTUYECKOW CTATUCTUKH. — MOCKBa:
Mocksa: "I'DOTAP-Menua", 2012

JlonmoaHUTENbHAS TUTEpPATYpa

. A.H. Pemu3sos, A.I'. Makcuna. Meaununackas v Ouonoruyeckast pu3nka:
cOopHuk 3ama4. - Mocksa: "IT'90TAP-Menua", 2014
° COopHUK 33724 TIO BBICIIEH MaTeMaTHKE /71 9KOHOMHCTOB/TIOJT PE/I.

B.1. Epmakosa.- M.: UTHOPA-M, 2002

Pazgen 4. [IndpdepenunanbHble ypaBHEeHHUs

Tema 4.1. InddepenunaibHbie ypaBHeHHA 1-10 U 2-r10 nopsigka

Hean: crmocoOcTBOBaTh (POPMHUPOBAHUIO CHUCTEMBI TEOPETHUECKUX 3HAHMK 10 HHTErPATbHOMY
HCUHCIICHUIO U MPEJICTABICHHUIO 3aBUCUMOCTH PE3yJIbTaTUBHOM NEpEeMEHHON OT CKOPOCTH €€ U3MEHEHHUS B
BUJIE TU(PepeHInanbHOro ypaBHEHUS.

3amaum:

. CdopmupoBaTh y CTYICHTOB TMpEACTABIEHHE O BO3MOXHOCTAX W METOJAaX PpEeLICHUs
midQepeHIMaNbHbIX  ypaBHEHUH, MOJECTUPOBaHUA (DYHKIMOHAIBHBIX TPOLIECCOB MpPHU  MOMOIIU
g depeHInaIbHbIX YPaBHEHHH

. W3yuuTh METOIBI MHTETPUPOBAHUS U pereHus audepeHnnanbHbIX ypaBHEHHH,

. CdopmupoBaTh y CTy/I€HTOB HaBBIKM 1O IPUMEHEHHUIO METOJIOB MHTEIPAIILHOTO UCUUCICHUS IS
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aHaJIM3a 0THO(AKTOPHBIX 3aBUCUMOCTEH.

OO0yuarommiicsl 10/15KeH 3HATh: chepy npuMeHeHus: TuddepeHaIbHbIX ypaBHEHUH B yueOHOH u
po¢eCCUOHATILHOMN EATEIbHOCTH.

OO0yuarommiicss 10/2KeH yMeTb: MPUMEHSATHh PAa3JIMYHbIe METOABI peIieHus TudQepeHIraIbHbIX
YpaBHEHUH.

OO0yuarommiicsi 10/15keH BJaJeTh: HaBbIKAMHU MO BBIOOPY METOOB pemieHus: TudepeHnaaIbHbIX
YpaBHEHMH JJIs pelIeHUs IPAKTHUECKUX 3ajiau.

CamocrosiTeabHas AyAUTOPHAdA pa60Ta CTYACHTOB
L OTBEeTHTL HA BOIIPDOCHI 110 TEME 3AHATHUS

1. Uto nazwiBaercs J1Y?
2. Kak paznuuaercs nopsinok AY?
3. Kakwue ypaBHeHUS SBISIOTCS ypaBHEHUAMH 1 mopsiaKa ¢ pa3IeNsionMMICS IepeMEHHBIME?
4, Uro sBasiercst oOuuMm pemenuem Y7
o. Kax naiitu yactnoe pemenue J[Y?
6. CKOJIBKO YaCTHBIX PEIICHUH MOXKET UMeTh JY?
1. Anroputwm pemenus Y 1 nopsiaka ¢ pa3aenstommuMIcs IEpeMEHHBIMH.
8. AnroputM perienus 1Y 2 nmopsiaka ¢ moCTOSHHBIME KO PHUIIMECHTAMH.
2. IlpakTuyeckas MoAroTOBKA
2.1. BolnonHeHUe NpaKkTHYECKUX 3aJlaHui (pelieHue 3a1a4) moj pPyKOBOJACTBOM IIPEToiaBaTens
1. BeisacHuTS, siBisieTcs u pemienueM 1Y ykazaHHas QyHKIU: (Xx+2)dx—2dy =0,
2
y = X_ + X
4
2. Haiitu o6mee pemenne IY 1-ro mopsiaka: y' =sin X+ COSX.
3. Haiitu wactHoe pererne Y 1-ro nopsiaka: y' =e* +2e™, ecnu y = 3, mpu x = 1.
4. Haiitu yactHoe pemenue 1Y 2-ro nopsinka: y' —5y=0

2.2. CaMocTosITEIbHAs I'pynioBasi pa60Ta C KOHTPOJIEM (HDOBGDKOﬁ) BBITIOJTHCHHA 3aAaHNUA

1. BrisicHuTs, siBnsieTcs nu pemienueM J1Y ykazanHas QyHKUIUS: y' —-2y'+y=0,
y=X2+X.

2. Haiiti o6mtee pemenne JIY 1-ro mopsaxa: 4x —3y2y =0.

3. Haiitu yactHoe pentenue JIY 1-ro mopsaaka: 3y2y =y3 +1, ecmu y = 2, ipu x = 0.

4. Haiitn gactHOe pemenue /1Y 2-ro nmopsaka: 2y’ —6y' =0

2.3. MunuBuayanpHas caMoCTosATeIbHAaA pabora (0TpaboTKa IPAKTUYECKUX HABLIKOB)

1. BrisicCHUTS, siBRsieTcs 1u perenreM J1Y yka3aHHas QyHKITHS: y—y=¢€,
y = (x+2)¢e*
2. Haiitu obmee pemenne 1Y 1-ro nopsiaka: y' =5y.

s
3. Haiiti gactHoe pemenne /1Y 1-ro mopsiaka: sin xdx=—dy, ecm y = 1, npu X=
4. Haiitu yacthHoe pemenue 1Y 2-ro nopsaka: 2y’ — 6y’ +8y =0

CaMocTosiTe1bHAsi BHEAYAUTOPHAs padoTa 00y4aloluxcs Mo Teme:

3amaHust 17151 CaMOCTOSATENIbHOM BHEAYIMTOPHON pabOTHI CTYJEHTOB MO YKa3aHHOH TeMe:

1) O3HAKOMHTBCS C TECOPETUUECKIM MATEPHAJIOM I10 TEME 3aHSTHUS C MCIIOJIh30BAHHEM KOHCICKTOB JICKITUH
U/WIIM PEKOMEH]TyeMOoM yueOHOH JTUTepaTypsl.

2)_OTBeTHTB Ha BOIPOCHI ISl CAMOKOHTPOJIS:

1. Yro HaszsiBaercs 1Y ? Kak paznuuaercs nopsaok 1Y?
2. Kakue ypaBHeHUs SBISIIOTCS YpaBHEHUSIMH 1 IOpsiKa € pa3aesioIIUMUCS IEPeMEHHBIMU?
3. Kakue ypaBHeHUs SBISIOTCS OTHOPOJHBIMU ypaBHeHUsIMU 1 mopsiaka?
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Kakue ypaBHeHUs SBISIOTCS TUHEHHBIMU ypaBHEeHUsIMHU 1 mopsinka

Kakue ypaBHeHus sBistoTcs ypaBHeHUsIMU bepryiu 1 nopsaka?

Uro sBnsieTcst oOuuM pemenuem Y7

Kax naiitu yactnoe pemenue JY?

CKOJBKO YaCTHBIX PEIICHUN MOXKET UMeTh JY?

Anroput™m pemtenust 1Y 1 nopsjika ¢ pa3faensitonuMucs nepeMeHHbIMU.

0.  Aunropurm pemenus /1Y 2 nopsiika monmycKarouiero NoHWXeHNe MopsaKa.

1.  Auropurm pemenus 1Y 2 nopsika ¢ mOCTOSIHHBIMH KO3 QUIIEHTaMHU.
12.  Anroputm pemienus rapmorudeckoro /Y 2 mopsiaka.

3)_BBINOJIHUTE PAKTUYECKUE 3a/IAHUS

RBEBoOooo~N GO~

1. BrisicHuTS, siBIsieTcs u pemenreM Y yka3aHHas QyHKIHS: y—-2x=1, y=%x%+X

2. Haiitu obmee pemenne 1Y 1-ro nopsaka: dy + 3i/dx =0. ,
e

2
+X,ecmny =1+
y —_,IIpux =¢€.

3. Haiitu yactHoe perrenue Y 1-ro nopsinka: y' =

X
4. Haiitu yactHoe pemenue 1Y 2-ro nopsaka: y' +6y' +9y =0

Pexomenayemasi iureparypa:

OcHoOBHas IUTEpATYpa

° N.B. I1aBnymkoB u ap. OCHOBBI BbICIIEH MAaTEMaTUKN U MaTEMaTUYECKON CTATUCTUKU. — MOCKBa:
Mocksa: "I'DOTAP-Menua", 2012

JloIOJIHUTEIbHAS TUTEpaTypa

° A.H. Pemu3zos, A.I'. Makcuna. MeaunuHckas u Onojornyeckas pusuka:
cOopHuk 3ama4. - Mocksa: "I'D0TAP-Menua", 2014
. COopHUK 337124 110 BBICIICH MaTEeMAaTHUKE I SKOHOMHUCTOB/TIO PE/I.

B.A. Epmakosa.- M.: UHOPA-M, 2002

Paznen 4. [Indpepenuuaibubie ypaBHeHUsI

Tema 4.2. Ilpumenenne aud. ypaBHeHH 11 MOAeTUPOBAHUSA MPOLIECCOB.

Heab: cnocobcTBoBaTh (OPMUPOBAHUIO CHUCTEMBl TEOPETUUYECKUX 3HAHUN [0 HHTETPAIbHOMY
HCYMCIIEHUIO U NMPECTABIECHUIO 3aBUCUMOCTH PE3yJIbTATUBHON MIEPEMEHHON OT CKOPOCTHU €€ U3MEHEHUS B
BUJIE TU(PepeHInanIbHOr0 ypaBHEHUS.

3amaum:

. CdopmupoBaTh y CTYIEHTOB TMPEACTABICHHE O BO3MOXHOCTAX UM METOJaX peUIeHUs
muddepeHIMaNbHbIX  ypaBHEHUH, MOAECTUPOBaHUSA (YHKIMOHAJIBHBIX IPOLECCOB MpPU MOMOIIU
g depeHINaIbHbIX YpaBHEHHM

. N3yuuTh METOABI MHTETPUPOBAHUS U perieHus AuddepeHnanbHbIX ypaBHEHNH,

. CdopmupoBaTh y CTyI€HTOB HAaBBIKU 110 IPUMEHEHHIO METO/I0B MHTErPajIbHOTO UCUNCIECHUS IS
aHaJIM3a OAHO(pAKTOPHBIX 3aBUCUMOCTEH.

OOyuyarommiicst 10/1KeH 3HaTh: chepy npuMeHeHus U depeHINaIbHbIX YpaBHEHUN B yuyeOHOU U
npoecCUOHATLHOMN 1EeATEIbHOCTH.

OOyyarommiicst 10J15KeH yMeTh: IPUMEHSITh Pa3IMuHble METOJbl pelieHus: AudQepeHnnanbHbIX
YpaBHEHUM.

OOyyarommiicst 10/1KeH BJIaJleTh: HaBbIKaMH IO BBHIOOPY METOJIOB perieHus AudepeHnrnaIbHbIX
YPaBHEHUN JJIs PEIIEHUS IPAKTUUECKUX 3aa4.

CamocrosiTe/ibHAA ayIUTOPHAsA padoTa CTYACeHTOB
L OT1BETUTH HA BOIIPOCHI 110 TEME 3AHATHUI

1. UYro naszwiBaercs 1Y ? Kak paznuuaercs nopsaok 1AY?
2 Uro siBnsieTcst oOmuMm pemenuem Y7

3. Kak HaliTn yactHOoe pemenue /1Y?

4 CKOJIBKO YaCTHBIX PEIICHU MOXKET UMeTh J[V?
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5. Kak mpu nmomouiu nmpou3BoaHON 3aaaTh rpaaueHTt? CKopocTh? YCKOpPEHHUE U3MEHEHHS
BEJINYUHBI?
6. [Tpu kakux ycnoBUAX U3MEHEHHE (DYHKIIMH MOYKHO 3aMEHHUTH €€ auddepeHnnanom?

2. IlpakTuyecKkas MOAroTOBKA
2.1. 3agauu s peleHus o1 pyKOBOACTBOM OPENOAABATEIS

HasnexkTpru3oBaHHOE NMOIMPOBAHHOE TEJIO, BCIEACTBUE HECOBEPIICHHOCTH U30JIALIMN TOCTOSHHO TEPSIET
cBoii 3apsaa. CKOpOCTh OTEPHU 3apsija MPONOPLHUOHAIbHA €r0 BeNUuuHe. B HayalibHbIIl MOMEHT BpeEMEHU
go= 100 K1, a mo ucreyennu t = 10muH., q+ = 50 K. Onpenenuts BenuunHy 3TOr0 3apsaa yepe3 30 MuH.
2.2. 3ajiauu Juisl FPYNIIOBOrO PEUIeHHUs (C MPOBEPKOH Y JOCKH)

Ecnu npu npoxoxaeHuu yepes3 ciIod BOJbl TOJIIMHON 3M IOIJIOIAETCS IOJIOBUHA IE€PBOHAYAIBHON
MHTEHCUBHOCTH CBETA, TO Kakas 4acTb 3TOr0 KoJudecTBa Jouaer a0 riayounst 30m. KomudecTBo cBera,
MOTJIOLIEHHOTO MPU IPOXOKIEHUM 4Yepe3 TOHKUM CJIOW BOJBI, MPOMNOPLHUOHAIBHO TOJIIMHE CIIOS U
KOJIMYECTBY CBETA, IIaIAl0ILEro Ha €r0 IIOBEPXHOCTb.

2.3. 3ajauu Juisl MHAMBUAYaJIbHOW PabOThI

CkopocTb pacriajia aToMOB paIM0aKTUBHOTO 3JIEMEHTA IIPOIOPLUOHAIIbHA YUCITY HE PACIIaBILIMXCSI aTOMOB
Ha JJaHHbIM MoMeHT BpemeHu. 3a 30 qHeil pacnanocsk 50% nepBoHavYaIbHOIO KOJMYECTBA PAJOAKTUBHOTO
BeuiecTBa. Yepes ckonbko JHEH octaHeTcs 1% nepBoHayanbHOro KojaudyecTa?

CamocrosiTe/ibHAS BHeayIMTOPHAas padoTa CTyAeHTOB
1) O3HAKOMHTBCS C TEOPETUUECKMM MATEPHAIIOM I10 TEME 3aHSTHS C MCIIOIh30BAHMEM KOHCICKTOB JICKITUH
U/WIM PEKOMEHIYEMOW YIeOHOM JTUTEePaTyphL.
2)_OTBETUTH HA BOMPOCHI LI CAMOKOHTPOJIS M IS COOECEeIOBAHMS:
1. Kax npu nomouu npousBoaHo# 3anath rpagueHT? CkopocTb? YCKOpEeHUE U3MEHEHMS
BEJIMYUHBI?
[Tpu Kakux yclIOBHIX U3MEHEHUE (DYHKIIMH MOXHO 3aMEHHUTH e TuddepeHuaniom?
Uro naseiBaerca J1Y? Kak paznuuaercsa nopsinok 1Y?
Uro siBnsiercst o0muMm perenuem Y?
Kax naiitu yactHoe pemenue J[Y?
CKOJIbKO YaCTHBIX PEIICHNN MOXKET UMeTh J[V?
3) BBIMOJHUTD MPAKTUYECKUE 3aaHU.
[Ipu ruIponIOHHOM BBIpAIIUBAHUM PACTEHUN CKOPOCTh YMEHBIIIEHUSI MACChl MUTATEIILHOTO BEUIECTBA,
BBOJIMMOTO B BOJly, IPONOPILIMOHANIbHA KBAJApaTy HAIMYHON Macchl B J000K MOMEHT BpeMeHu. Hailtu
3aBHCHMOCTh M3MEHEHHS MacChl MUTATEIHHOTO BEUIECTBA OT BpeMeHH, eciiu Ob110 BBeaeHo 100 r Ha
JIUTP, a 4Yepe3 ACHb €ro CoJIepKaHNue YMEHBIIWIOCH B J1BA pa3a.
Pexomenayemas iureparypa:
OcHoBHasl uTepaTypa
. N.B. I1aBnymkoB u p. OCHOBBI BbICIIEN MAaTEMAaTUKN U MAaTEMAaTUYECKOW CTATUCTUKH. — MOCKBa:
Mocksa: "I'DOTAP-Meaua", 2012
JlomoJTHUTENbLHAS JIUTEPATYPa

ok wn

. A.H. Pemu3sos, A.I'. Makcuna. Meaununckas 1 Ouonoruyeckasi pu3uka:
cOopHuk 3ama4. - Mocksa: "IT'90TAP-Menua", 2014
° COopHUK 337124 IO BBICIIEH MaTeMaTHKE /71 SKOHOMHUCTOB/TIO] PE/I.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Paznen 4. [IndppepenuuaibHbie ypaBHeHUSs!
Tema 4.3. UTorosoe 3aHsiTHe «JJ1eMEHTHI HHTETPUPOBAHUS
Heapb: oueHuTh ypoBeHb C(HOPMHPOBAHHOCTH 3HAHHM, YMEHUH U HABBIKOB CTYAECHTOB IO JJAHHOMY

paszeny.

3apaun:
. OLICHUTh YPOBEHb NIOHNUMAHHUS CTYJAEHTAMHA OCHOBHBIX IOHSATUH U 3aKOHOB MHTETPAJILHOTO
UCYHCIEHUS U Teopur AuQdepeHnaIbHbIX YPAaBHEHHH.
. OLICHUTb YMEHHE CTYACHTOB HCIIOJIb30BATh PAacCMaTPUBAEMbIE METOJIbI NPU PELICHUH
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THUIIOBBIX 3aJ1a4,

OLCHUTDH C(I)OpMI/IpOBaTB Y CTYACHTOB HABBIKOB HCIIOJIB30BAHUA PACCMATPHUBACMBIX B

HaHHOﬁ TEMEC MCTOJOB PCIICHHUA TUIIOBBIX 3aaa4 JJIA PCIICHUA CUTYallMOHHBIX UJIM IIPAKTUYCCKHUX

3ama4y
CTyeHT 10JI5KeH 3HATh OCHOBHBIE TTOHSITHSI, TEPMUHBI, 3aKOHBI HHTETPATLHOTO UCUNCIICHHS U
Teopur Tu(PepeHITNATBHBIX YPaBHCHUM.
CTyaeHT 10/1:KeH yMeTh Pemrats THTIOBBIC 33129 M 334U PUKJIATHOTO XapaKTepa

CTyneHT 10J17KeH BJiAageTb MeronaMu U IpUeMaMu peLIeHUs TUIIOBBIX 3aJa4 110 JaHHOU TEME.

HaBbikamu paboThI CO CIIPaBOYHON U MHCTPYKTUBHOM JTUTEPATYPOIA.

CamocTosiTesqibHAasi ayIMTOPHAsi pa0d0Ta CTYJ1€HTOB

IIpakTH4yecKkasi NOJATrOTOBKA

BoInonHuTh 331aHus TpoBepOYHOM paboThl Ne 3 (110 MHAMBHIyaIbHOMY BApHAHTY).

1. Haiitt HeonpeieIeHHBI#H J‘ 3x“dx I Bx - sin X dx
MHTEerpa: (233 +5)3 3

2. Haiitu pemmenne nuddepenuansHoro ypaBHeHus 1-ro mopsiaka c
pasensIomuMuCcs TiepeMeHHbIME: Y’ = 3y°

3. Pemute 3agady npu nomomu quddepeHanbHOro ypaBHeHuSL.

VHTEeHCUBHOCTh M3JIy4EHHUS TPU TPOXOKICHWU dYepe3 BEIIECTBO YOBIBACT MPOMOPHHUOHAIHHO
TOJILIMHE CJIOS BEILIECTBA U BEJIMYMHE [TaJalolIero n3inydeHus. HailTv 3aK0H NOTIoMEeHUs N3ITyYeHUs
JAHHBIM BEIIECTBOM, €CIIU MPH MPOXOXKIESHUH CJIOS TOJIIMHOW 5 CM MHTEHCHBHOCTH yOBIBAaeT B 4

pasza.

CamocrosiTe/ibHAsI BHEayAUTOPHAas padoTa CTyAeHTOB

l) O3HAKOMHTECS C TCOPECTHYCCKHUM MAaTCPHUAJIOM 110 TEMEC 3aHATHA C NCITOJIb30BaHNEM KOHCIICKTOB JIGKLII/II;'I
H/Uad DCKOMCHI{VCMOﬁ V‘I66H0ﬁ JJUTCPATYPBHI.

2) TIpoBepHTh CBOU 3HAHHMS C MCITOJIb30BAHIMEM TECTOBOTO KOHTPOJIS.
[IpoBecTu TPEHUPOBOYHOE TecTUPOBaHKE B cucteme Indigo.

3)_ [1oATOTOBUTHCS K BHIIOJHEHHIO IPOBEPOIHOM Da6OTLI. BEINOIHUTE NPaKTUUECKUE 3aJaHMSL.

1.
2.

3.

Haiinure naTerpaist: a). '[ (Inx / x)dx; B). Ixz cosxdx .

Haiiyire gactHoe pemenne quddepenmuansroro ypasnenus: XYy =3y —1, ecm y(1) =1.

Ecmu INEPBOHAYAJIBHOC KOJIMYECTBO (bepMeHTa paBHO lr, a 49epe3 9aC CTAaHOBUTCA paBHbIM

1,2r, To yemy OyneT paBHO €ro KOJMYECTBO 4epe3 5 yacoB Mocie Hayana OpoxkeHus. CKOpoCTb
MpUpocCTa (pepMEHTA CUUTATDH MTPOMOPLIUOHAIBHOM €ro KOJIMYECTBY.

PexomeHnayemasi iuTeparypa:
OcHOBHas IUTEpaTypa

N.B. I1aBnymkoB u gp. OCHOBBI BbICHIEN MAaTEMAaTUKH U MaTEMAaTUYECKON CTATUCTUKUA. — MOCKBa:
Mocksa: "I'DOTAP-Menua", 2012
JlomoJIHUTEIbHAS JIUTEPATYpa

. A.H. Pemusos, A.I'. Makcuna. MeaunuHckas 1 Onosoruueckas pusmka:
cOopHuk 3ama4. - Mocksa: "IT'90TAP-Menua", 2014
° COopHUK 337124 IO BBICIIEH MaTeMaTHKE /71 SKOHOMHUCTOB/TIOJ PE/I.

B.1. Epmakosa.- M.: UHOPA-M, 2002

Pasznen 5. Paanl

Tema 5.1. Paznoxenue pyHkuuii B psaa

Iesb: ciocoOCTBOBATH (POPMHUPOBAHUIO CUCTEMBI TEOPETUYECKUX 3HAHUHN 110 TEOPHH PSIOB.
3apaum:
CchopmupoBaTh y CTYJCHTOB IPEACTaBIEHUE O BO3MOXKHOCTAX (YHKIHMOHAJIBHBIX PSIOB H
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pasnoxeHust GyHKIUHA B PST

- N3yuuTh METOABI HCCIIeA0BAaHUS (DYHKIIMOHAIBHBIX PSAAOB U pa3IoXKeHUs GYHKIUH B psg,
= CdopmMupoBaTh y CTyJEHTOB HAaBBIKA MO MPUMEHEHUIO PSAMIOB I aHAIHM3a OJHO(AKTOPHBIX
3aBHCUMOCTEMN.

Oo0yuawmuiicsi 10/uKeH 3HaTh: cepy IpUMEHEHUSI TEOPUHU PAZIOB B YUEOHOU U MpodhecCHOHATBHOM
JEeSITENbHOCTH.

OOyuarommiicst 10JKeH yMeTh: IPUMEHSTH Pa3InyHbIe METO/IbI UCCIIEAOBaHUS (YHKIIMOHAIBHBIX PSIOB
U pasnoxeHus QYHKIHUNA B P

OOyuarommiicst 710/17KeH BJIaJleTh: HaBbIKAMH IO BBHIOOPY METOJIOB HMCCIEA0BaHUS (YHKIIMOHATIBHBIX
PAIOB U pa3iokeHus] PYHKIMNA B PSI UL PEIICHUS TPAKTHYECKHUX 3a7ad.

CamocTosiTeibHAs1 ayIMTOPHAasA padoTa CTYJAeHTOB
L_OTBeTnTEL HA BONPOCKHI 10 TeMe 3aHATHS
Uto Ha3bIBAETCS YUCIIOBBIM PSAOM?
Uro Ha3bIBaeTCs OOIIMM YJICHOM YUCIIOBOTO psijia?
Uto Ha3bIBAETCS CYMMOM YHCIIOBOTO psifa?
CBoiicTBa YUCIIOBBIX PSJIOB.
VY cnoBus CX0AUMOCTH YUCIOBOTO PAAA.
Uro Ha3bIBaeTCs PYHKIMOHAIBHBIM PSAOM?
. Kak paznoxuts QyHKIIHIO B psix?

2. IIpakTnyecKasi MOArOTOBKA
2.1. 3agaum I pelreHus oI PyYKOBOACTBOM IIPEOAABATEINS

Noor~wbhE

1 11
3apanue 1. CoctaButh hopmyiy oOIIero 4ieHa YucioBoro psjaa: 1— 2+ 3— +....
. . n
3aganue 2. Haiitu 5-i unen uncinoBoro psga ZCOS .
_ 4
n=1

3ananue 3. Haiftu yacTuuHyIO CymMMy
S YUCIIOBOTO psifa i

n+3 .
3angan_me 4. VccieoB, ath Ha CXOAMMOCTD YHC/IOBBIE PAIBL
n— 4 1 © 5n © nZh n + 5
42, —— 43, 44y — 45
4'1'§2n+6 nzzlli/ﬁ nz_l“ s _ Z Z‘cosn

3ananme 5. I/ICCJ'IGI[OBaTb Ha CXOMMOCTb 3HAKOTIEPEMEHHBIE PSIJIbI:
0 ( 1)n+
5.1. Z .52, ) (-1)"-05".
=t [se] Xn
3ananme 6. Haiitu paanyc, uHTepBai 1 001acTh CXOIUMOCTH psijia: R
n=1 =
3ananue 7. Vcnons3ys popmyiy paznoxenus B psiu Makimopena pyHkiuu (1+ X)* , BBIYUCIUTD 3HAYCHHE

3/30 ¢ Tounoctsro 10 0,001.

2.2. 3agauu )il rpyIIoBOro pelieHus (C MPOBEPKOM V JOCKHU)

1 1 1
3aganue 1. CoctaBuTh GopMyiy OOIIET0 UieHa YUCIOBOTO paga: 1+~ +  + +....
2 3 4
o o .. Tn
3aganue 2. HaiiTu 5-i1 uien yucnoBoro psaa Zsm .
3aganme 3. Haifti uacTuunyio cyMmmy S qHCTOBOTO pama © 3N
5 Z_gn —

n=1
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3anan_me 4. VccnenoBarh , Ha CXOIUMOCT, b YHCIIOBBIE PSIIIBL:
n —4n+1 1 2n+1 B 1 1
4.1. z

.4.2. —
~ 20" +n Z Z(n +1)2(n+2)?*° 44 %(“ In x)'4'5' Z2n +1

n=1

3aganue 5. MccnenoBats Ha CXOAUMOCTb 3HAKOIIEPEMEHHBIE PSJIBL:

5. Yot 2L 52 S Caytoan.
el n(n+1) ne1
0 Xn
3aganue 6. Haiitu pagnyc, nHTEpBal ¥ 00JaCTh CXOIMMOCTH PSIa: Z N.on
n=1 1~

3ananme 7. Mcnons3ys GopMyiy pasioxkeHus B paa MakinopeHa GyHKIME €°, BEIYUCIUTh 3HAYECHUE €2 C
TouHoCThIO J10 0,001.

2.3. Bajaun 11 HHAMBUAYAJIbHON paObOoThI

1 1 1
3apanue 1. CoctaButh hopmysy oOIIEro wieHa YucioBoro psaa: 1+ +  + = +....
16
3anganme 2. Haiitu 5-if wieH yucioBoro psga  « tg I 2n-1)\.
Z 4 ee] ) n
(-1 n
3ananme 3. Haiitu YaCTUYHYIO CYMMY Ss 4KMCI0BOrO psiaa Z on—1 '
3anan, ye 4. VccnenoBarb ,Ha CXOIMMOCT, b YHCIIO,BBIC PSJIBL:
n —4n-1 1 n +3 » 1 © 2
4.1. 4.2, 4.4. n—.45.
~n’ n+4n—1 Z Z(n+1)2(n+2) Z_: n ;2”+1
3aganue 5. VccnenoBarh Ha CXOJUMOCTh 3HAKOIIEPEMEHHBIE PSIJIbL:
0 2 o0
1\ - n+l | 3n .
5.1. le( D" o .52 Z( 1)
[se] in—l

3aganue 6. Haiitu paguyc, mHTEpBalI 1 00J1aCTh CXOIUMOCTH PsiJia: Z T
n=1 2n -

3ananue 7. Vcnons3ys popmyny paznoxenus B psix Makiopena Gpynkiuu (1+ X)* ,BBIYUCITUTD 3HAYCHUE

%/70 ¢ Tounoctsio 10 0,001.

CamocrosiTesibHAs BHeayIMTOPHAs padoTa CTyAeHTOB

1) O3HAKOMHTBCS C TEOPETUUSCKMM MATEPHAJIOM I10 TeME 3aHSITHUS C HCIIOIb30BAHHEM KOHCICKTOB JICKIUH
U/WIIN PEKOMEH]IyeMOoH yueOHOH JTUTepaTyphl.
2)_OTBETUTH HA BOMPOCHI JUIs CAMOKOHTPOJIS U JJIsl COOECE/IOBaHMS:
UYto Ha3bIBAETCS YUCIIOBBIM PSAAOM?
UYro Ha3bIBaeTCs OOMIMM YWIEHOM YUCIIOBOTO psijia?
Uto Ha3bIBAETCS CYMMOM YHCIOBOTO psifa?
CBolicTBa YUCIIOBBIX PSJIOB.
Brimucats GopMynupoBKH TEOPEM O CXOAMMOCTH YUCIOBOTO Psija.
VY cnoBus CXOAUMOCTH YMCIOBOTO PAA.
Uro Ha3bIBaeTCs PYHKIIMOHAIBHBIM PAAOM?
Kak pa3noxuth GyHKIMIO B psin?
Brimucars hopmynsl paznoskenus ¢yHkiuii B psin Teitnopa.

10 Beimucats hopmyinbl paznoskenus GyHKIUHN B psia MakiiopeHa.
3)_IIpoBepuTh CBOM 3HAHMS C HCIIOIb30BAHHEM TECTOBOTO KOHTPOJIS.
Bonpoc Ne 1. Kakast u3 nepeurciieHHbIX HIKe (hopMyI siBiIsieTcst popMysIol »n —ro wieHa psja:
1-2+4-8+..

CoNoR~LNE
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*a) a, = (-1)"-2"*;6) a, =-2"";8) a, =-2";1) a, = (-1)"*. 2",
Bonpoc Ne 2. Kakas u3 nepeunciaeHHbIX HIKe GOopMyIT SBIsieTcs: GOpMYIIOH 7 —ro 4ieHa psja:
-1-2-4-8-...:

a) a, =(-1)"-2"*;*6) a, =-2"%;B) a,=-2";1) a, = (-1)-2".
Bonpoc Ne 3. Kakast u3 nepednciieHHbIX HIKE GOpMYI sBIsieTcst GOPMYIION 7 — O YieHa psija:
-1+2-4+8-..

*a) a, =(-1)"-2"1;6) a,=-2"%;B) a, =-2";1) a, = (-1)-2".
BonlpoclNe 4, Kakas 13 nepeynciIeHHbIX HIbKE HopMyIT siBIsieTCst GOPMYJION 7 — TO WieHa psija:

1-—+ - +..:
2 4 8
1 -1y -1y (-1
a) an Z—F;6) an =2—n;B) an =2n——1; *T) an =2n——1'
Bomnpoc Ne 5.1Ka1<a;1 U3 TICPEYUCIICHHBIX HIKE (DOPMYIT sIBIIsieTCS POPMYIION 7 —TO YiICHA psja:
“1-T - -
2 4 8
1 (-1)" (-1)" (G i
*a) an :—F;6) an =2—n;B) an =2n—_l;r) an :2n——1'
Bomnpoc Ne 6.1Ka1<a;1 U3 MEPEUUCIICHHBIX HUXe (popmyn sBisgeTcs GopMyIloi 7 —Tro uieHa psja:
-1+ -+ -
2 4 8
1 -1)" (-1)" (G i
a) an Z_F;@ an = o ; *B) an =2n—_1;r) an =
) Lt
Bonpoc Ne 7. Vkazarb, uemy paBeH 5-ii WieH psja Z nel
2 3%6) — i) s -
6 6 5 5
© (_l)n—l _n_ :
Bomnpoc Ne 8. Ykazarb, yemMy paBeH 5-i uiieH psjga Z n+1
*a) °16) = im) i) -0
6 6 ) )
- (ay
Bomnpoc Ne 9. Ykazats, yeMy paBeH 5-ii wieH psja Z n
B 256) - 5w Oy -0
6 6 5 5 1 1 1
Bonpoc Ne 10. Yka3aTe, uemy paBHa yacTUYHas cyMma S paga —1+_ — +  —..:
5 5 4 2 4 8
a) _;0)-3;*8) —_;r)3.
8 8 1
Bonpoc Ne 11. Vkazare, yemy paBHa yacTuyHas cymma S psga 1— = + 1_— 1_+ .
5 5 4 2 4 8
*a) _;0)-3;B) —_;1)3.
8 8
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Bonpoc Ne 12. Vkazarp, uemy paBHa YaCTH4HAsI cyMMa S4 psiga 1-2+4—-8+...:

a) 5; *0) -3; B) —E;r) 3.
8 8

Bonpoc Ne 13. Kakoe 13 nepeynciIeHHbIX YTBEPKACHUH SABISETCS BEPHBIM:
a) ““CyMMa 4HCJIOBOTO psijJia — 3TO CyMMa BCEX €Tr0 WICHOB;
*0) “CyMMa YHCIIOBOTO Psijia — 3TO MPEJIEN €r0 YaCTHIHBIX CyMM;
B) ‘“CymMMa YHCJIOBOTO psifia — 3TO CYMMa 71 TIEPBBIX €r0 YJICHOB”;
r) ““CyMMa YHCIIOBOTO psifia — 3TO CyMMa a0COIOTHBIX BEJIMYMH €T0 YJICHOB .
Bonpoc Ne 14. Kakoe 13 nepeyncieHHbIX YTBEPKICHUM SIBISECTCS BEPHBIM:
a) ‘“yacTUYHasi CyMMa YHCIIOBOTO psifia — 3TO CYMMa BCEX €ro YJICHOB’;
0) “‘yacTUYHAas CyMMa YHCIOBOTO Psiia — 3TO Mpeied ero YaCTUYHBIX CyMM;
*B) “gacTUYHAs CyMMa YHCIIOBOTO Psijia — 3TO CyMMa 71 IEPBBIX €ro YWICHOB
r) “4acTUYHAas CyMMa YHCIIOBOTO Psijia — 3TO CyMMa a0CONMIOTHBIX BEJIMYUH €T0 YICHOB .
Bonpoc Ne 15. Kakoe U3 nepeuncieHHbIX YTBEPKICHUN SIBIISIETCS BEPHBIM:
*a) “n-1 0OCTATOK YKCIIOBOTO Psiia — 3TO Pa3HOCTh CyMMa BCEX €T0 YJICHOB M 71-i YaCTUYHON CYMMBI ;
0) “n-# 0CTaTOK YUCIOBOTO psAJa — 3TO MPEJIEJI €r0 YaCTUYHBIX CyMM;
B) “n-i OCTaTOK YHCIIOBOTO psifia — 3TO CyMMa /1 TIEPBBIX €ro WICHOB™;
r) “n-# OCTATOK YUCIOBOTO PsAZla — 3TO Pa3HOCTh BCEX €0 YICHOB U CYMMBI a0COTIOTHBIX BEIMUUH €T0
YJIEHOB .
Bomnpoc Ne 16. Kakoe 13 nepeynciIeHHbIX YTBEPKICHUN SBIISCTCS BEPHBIM:
a) “ecinu mpeaen oOIIEeTo YWieHa psijia IPU 7 — o0 PAaBEH HYIIIO, TO P CXOIUTCS
0) “ecnu mpezen o0IIero YwieHa psjia Mpu 71 — o0 paBeH HYIIO, TO P PacXOAUTCs”;
B) “‘©CIU pAIl pacXOIUTCs, TO Mpees OO0IIero YWieHa psijaa Ipu 7 — o0 He paBeH HYNI0
*T) “ecnu psii CXOOUTCSI, TO Mpeies O0IIero YwieHa psijia IpU 7 —> o0 PaBeH HYII0 .
Bomnpoc Ne 17. Kakoe 13 epeyuciIeHHbIX YTBEPKICHHUH SIBIISIETCS BEPHBIM:
a) “‘ecnu mpeiest 001ero ujieHa psjia Ipu 7 — 00 PaBEH HYIIO, TO P CXOAUTCS s
*0) “ecnu mpeaen oOIIero WieHa psijia IPH 7 — o0 HE PaBeH HYJII0, TO PSJ pacXOAUTCs
B) “e€CJM sl paCXOUTCs, TO MPeEeT 00IIEro YieHa psiia IPU 1 —> o0 HE PaBEH HYIIO;
T) “eciu psia CXOIUTCS, TO Mpees oOIIero WwieHa psaa mpu 7 — o0 He paBeH HyI .
Bomnpoc Ne 18. Kakoe 13 epednciIeHHbIX YTBEP)KICHH SBIISETCS BEPHBIM:
a) “ecnu mpenes oOIIero YwieHa psjia Mpyu 1 —> o0 PaBeH HYIIO, TO P CXOTUTCT s
*0) “ecnu mipezen 00IIero YjeHa psija Mpu 7 —> o0 PaBeH HYJIO, TO PsII MOXKET, KaK CXOJIUTHCA, TaK U
pacxoauTbes”;
B) ““eCJIM Pl paCXOAUTCS, TO MpeIe OOIIETo YieHa psijia IPH 7 —> 00 HE PABEH HYIIO;
T) “eciu psiji CXOAUTCS, TO MpeJies OOIIero YjaeHa psijia Ipu 7 — o0 HE PaBEH HYI0 .
Bonpoc Ne 19. Kakoe 13 nepeyncieHHbIX YTBEPKICHHUH SIBIISIETCS BEPHBIM:
*a) “00001EHHBIN TapMOHUYECKHH Psijt E— cxomuTes pu p >17;

NP

. . . 1
0) “00001IEHHBII TapMOHUYECKHUH PsIlt E— pacxoaurca npu p >17;
ng NP
« N y 1 »
B) “0000UIEHHBIN TapMOHHYECKHN P E cxogures mpu p>17;
ng NP
« C y 1 s
r) “0000IIEHHBII TAPMOHUYECKHUH szt E pacxoauTcs npu p>1".
ng NP
Bomnpoc Ne 20. Kakoe 13 nepeurcIeHHBIX YTBEPKACHUH SBISETCS BEPHBIM:
a) “0000IEHHBIN TapMOHUYECKHUH psif E— cxonutes mpu P <17

a1 NP

. (v} (V3 1 2
0) “0000IEHHBIN TAPMOHUYECKUH PSIT E pacxomurca npu p >17;
. nP
n=1
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. . . 1
B) “0000I1IEHHBII raApMOHUYECKHUH s 2— cxoguTes mpu p>17;
n=1 n P

% 113 PR3 ~ (43 i 99

r) “0000UIEHHBIN TAPMOHUYECKUHN PSJT E pacxomurca npu P <1”.

n p
n=1

Bonpoc Ne 21. Kakoe U3 nepeunciIeHHbIX YTBEPKACHUHN SIBISETCS BEPHBIM:

a) “0000MEHHBIA TAPMOHUYECKUN PsifL E— cxoguresa mpu p <17;
4 nP
n=1

.. v v 1 2
0) “0000IMIEHHBII TAPMOHUYECKUH PsIJT E— pacxomurca npu p >17;
NP
n=1

* (13 pag 4 d i 29
B) “00001LIEHHBIN TaApMOHUYECKHUH P E cxomguTes npu p=27;
4 nP
n=1

« . ) > 1 LD
r) “0000IEHHBIN TAPMOHUYECKUH PSIJT E pacxomurcs npu p>1".
4 nP
n=1

Bonpoc Ne 22. Yka3ath, ueMy paBHa cymMMma psiia 1 + 1 + 1 +..+ 1 +...:
2 4 8 2"
a) E; 0) E;*B) 1;r)2
9 2 11 1 1

Bomnpoc Ne 23. Vka3zate, ueMy paBHa cyMma psga _ +_ +_ 4.+ +..:

3 9 27 3

ol Limn2
; 2 1 1 1 1
Bomnpoc Ne 24. Vkazarp, ueMy paBHa cymma psaga ~ +—  +  +..+ + ..
10 100 1000 10"

1 1

*2) _; 6) “;B)1;1) 2
9 2

Bonpoc Ne 25. Ecnu nipu uccienoBanuu psjia Ha CXOJMMOCTH 10 npu3HaKky " AmamOepa ycTaHOBIIEHO,

a
aro lim—"="=0, 3T0 03HaYaerT, 4To:
n—o an
*a) psi cXoauTcCst; 0) psii paCXOAUTCS; B) PSIl MOXKET, KaK CXOUTHCS, TaK U PACXOUTHCS;
T') BOIIPOC O CXOJIMMOCTH OCTAETCS OTKPBITHIM.
Bomnpoc Ne 26. Ecnu npu viccneoBaHuu psjia Ha CXOJUMOCTD 10 Mpu3HaKy [['Anambepa ycTaHOBIIEHO,

1 an+l
gro lim =00, DTO 03HAYAET, YTO:

N—o0 an
a) pHI[ CXOOUTCA, *6) p}II[ paCXO,Z[I/ITCH; B) pSII[ MOXECT, KaK CXOIHUTBCA, TaK U paCXO)II/ITBCH;

I') BOIIPOC O CXOJUMOCTHU OCTAETCS] OTKPBITHIM.
Bonpoc Ne 27. Eciiu nipu vccie10BaHuy psifia HA CXOUMOCTb 110 npu3Haky J[" Anambepa ycTaHOBIIEHO,

- a'n+1 _ 2 .

yro lim___ =2, 3TO 03Ha4aer, 4To:
n—oo a
n

a) pAI CXOAMUTCS; *0) pAl paCXOJUTCS; B) PSIIT MOXKET, KaK CXOJUTHCS, TaK U PACXOAUTHCS;
T') BOIIPOC O CXOJUMOCTHU OCTAETCS] OTKPBITHIM.

o0

Bomnpoc Ne 28. YkazaTh, 4eMy paBeH paJiyc CXOJIUMOCTH CTEIIEHHOTO psia Xn(x -2t
1

a)0;6) —: *B) 1,0 2.
2

1
Bonpoc Ne 29. Vka3aTe, yeMy paBeH paguyc CXOAUMOCTH CTENEHHOTO s E =(x =1t
n=1 M
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a) 0; 6) %: *8)1,1) 2.

Bonpoc Ne 30. Yka3are, ueMy paBeH pajinyc CXOJUMOCTH CTEIICHHOTO psga ) 2" (x +2)" :
=

a) 0; *6) ;;B) 1;r)2.

4)_ BEITOJIHUTE TPpaKTHYESCKUE 3aJaHMS.

1 1 1
3aganme 1. CoctaButh (hopmMyiTy OOILIETO WiIEHA YUCIOBOTO psina: —1+ — + = —...
L 4 9 1
3aganue 2. Haittn 5-i unen uuncinosoro paga  « ClQ ( (2n-1) W
> |6
n=1 \ 0 (_) 1)n+1n
3apanue 3. Haiiti yacTH4HyI0 CyMMY Ss 4mMCIIOBOrO psaa Z—n ") )
3agan ue 4. Viccrnenosarh H,a CXOAUMOCTb,, YUCTIO3BbIE PSTIBL: o 3
n -n+3 1 n +3 © 4 4n

41 Zn +2n+5" n_l\/_ ;(n-ﬁ-l) ’h+2)° % n+1)!'4'5' énzn '

BaHaHne 5. HCCJ’IGHOB&TB Ha CXOI[I/IMOCTB 3HAKOIICPCMCHHLIC PAIbI:

5.1. Z( 1) St 52 ;(—1) Lot
) (_1)n X2n—l

3aganue 6. Haiitu paauyc, naTepBai 1 006J1aCTh CXOJIMMOCTH Psijia: T
n=1

3anaunue 7. Vcnons3ys hopmyity pasnoxenus B psii MakiopeHa GyHKIUE SiN X, BHIYUCIUTH 3HAYCHHUE
sin 1° ¢ ToynocThio 10 0,0001.

Pexomenayemas iureparypa:

OcHOBHas TUTEpATYpa

° N.B. I1aBnymkoB u gp. OCHOBBI BbICHIEH MATEMAaTUKH U MaTEMAaTUYECKON CTaTUCTUKH. — MOCKBa:
Mockaa: "I'DOTAP-Menua", 2012

JlonmoaHUTENIbHAS TUTEpPATypa

. A.H. Pemu3sos, A.I'. Makcuna. Meaununackas v Ouonoruyeckast pu3nka:
cOopHuk 3ama4. - Mocksa: "IT'D0TAP-Menua", 2014
° COopHUK 337124 TIO BBICIIEH MaTeMaTHKE JIJ1s 9KOHOMHUCTOB/TIOJT PE/I.

B.1. Epmakosa.- M.: UTHOPA-M, 2002

Pazgen 5.
Tema 5.2. UToropoe 3ansiTue no Kypcy MaTeMaTH4ecKOIro aHAJIM3a
esib: onieHUTH YpOoBEHb CHOPMUPOBAHHOCTH 3HAHHUM, YMEHUHN M HABBIKOB CTY/ICHTOB 11O TUCIUTIIIMHE.
3apaun:
- OICHUTH YPOBCHBb NIOHMMAaHHA CTYACHTaAMU OCHOBHBIX HOHATHHA ¥ MAaTEMaTHIECKOTO
aHaIM3a.
- OICHUTh YMCHHE CTYACHTOB HCIIOJB30BATH pacCMaTpHUBACMBIC MECTO/AbI ITPpH PCIICHUU
THUIOBBIX 33/1a4;
- OILICHHUTH C(i)OpMI/IpOBaTI) Y CTYACHTOB HAaBBIKOB MCIIOJIB30BaHHA pacCMaTpUBACMBIX B
JAHHOM JMCUMIUIMHE METOJIOB PEIICHUs THUIIOBBIX 3ajau JUIsl PELIeHHUs CUTYallMOHHBIX WIN

MPAKTUYCCKUX 3aaa4d
CTy)_]eHT JOJI’>KCH 3HAThb OcHOBHEBIC NOHATUA, TCPMUHBI, 3dKOHBI MATEMATUYCCKOT'O aHAJIN3a
CTy)_]eHT AOJIZKCH YMETD PeriaTte TUIIOBBIE 3a7a4M U 3aJa4K NPUKIIAAHOTO XapaKTepa
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CTyneHT 10J5KeH BaAageTh MeTonaMu U IpueMaMy PEIICHUs TUIIOBBIX 3a1a4.
HaBpikamu paOGOTHI CO CLIPABOYHON M MHCTPYKTUBHOU JIUTEPATYPOH.

CamocrosiTe/ibHAsA ayUTOPHAasi padoTa CTy1eHTOB
IIpakTHyeckasi MOJATrOTOBKA
Q BBIHOJIHI/ITB 3aJaHUA UTOIOBOI'O TCCTUPOBAHUA 110 MHANMBUAYAJIBHOMY BAPUAHTY (B KOMHBIOTepHOM
KJIacce WM Ha OyMa)KHOM HOCHTEIIE — 10 YKa3aHHUIO MPEeroaaBaTes).
1.2. B cnydae uMEIOMUXCS 3aJ0/HDKEHHOCTEH 0 TEKYITUM KOHTPOJIBHBIM MEPOIPHUATHSIM U 3aHSATHSM,
BBLIIOJIHUTD 3aaHus IS UX JTUKBUIAIIHU.

CamocTosiTesibHAsi BHeayIMTOPHasi padoTa CTy/1eHTOB
l) O3HaKOMHUTHCS C TCOPCTUUCCKHUM MATCPHUAJIOM I1O0 TEMEC 3aHATHUA C UCIIOJIb30BAHUEM KOHCIICKTOB JIGKL[I/II;'I
U/WIM pEKOMEHAYeMOU yueOHOW JUTEepaTyphl.
2) TIpoBepuTh CBOU 3HAHMS C MCITIOJIb30BAHHEM TECTOBOTO KOHTPOJIS.
[IpoBecTu TpeHUPOBOYHOE TecTUpoBaHue B cucteme Indigo.

Pexomenayemas Jquteparypa:
OcHOBHas JUTEPATYpa

° N.B. I1aBnymkoB u ap. OCHOBBI BbICIIEH MaTEMAaTUKN U MaTEMaTUYECKON CTATUCTUKU. — MOCKBa:
Mocksa: "I'DOTAP-Menua", 2012
JIOIIOJIHUTENbHASL TUTEPATYPA

° A.H. Pemu3zos, A.I'. Makcuna. MeaunuHckas u Onojornyeckas pusuka:
cOoopHuk 3ama4. - Mocksa: "I'90TAP-Menua", 2014
. COopHUK 337124 110 BBICIICH MaTEeMaTHUKE JJIT SKOHOMHUCTOB/TIO PE/I.

B.A. Epmakosa.- M.: UHOPA-M, 2002
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denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE

00pa3oBaTeNbHOE YUPEKICHHUE BBICIIIETO 00Pa30BAHMS

«KupoBCKuUii TOCyJapCTBEHHBIN MEIUITUHCKUN YHUBEPCUTET

Munucrepcrsa 3apaBooxpanenus Poccuniickoit denepanuu

Kadenpa pusuxu u MeagunnHCcKoi HHPOPMATUKH

Ipuio:xkenne b k paéoueii nporpaMmMe IMCUMIIHHBI

OLEHOYHBIE CPEJICTBA
AJ1s1 IPOBeJeHN s TEKYIIero KOHTPOJISI U POMeKYTOUHOM aTTecTAlMU 00y4YalommuXxcst
N0 AUCHUIIHHE

«MATEMATHUYECKHWIA AHAJI3»

CnemnaabHocthb: 30.05.01. Meaunuuckass 0OHOXUMHSA
Hanpasaennocrs (mpoguiis) OIIOII - MegunuHackas 6M0XuMust

®opma 00yueHHsI: OUHASA

1. Iloka3aTean u KPpUTEPHUHU OLNCHUBAHUSA KOMIIeTEHIIMH Ha PA3JIUYHBIX 3Talax ux (l)OpMHpOBaHHﬂ,
OINMCaHHue IKaJ OHCHUBAaHUA

Iloka3zarte
JH
OLICHUBaH
us

OneHovnoe
Kpurepuu n mkasabl oeHUBAHHUA
CpPEACTBO
ULt ULt
TEKyIIEr | TPOMEXYT
Heynosaersopur | YaoBJjerBopures Y P o
Xopowo Otimn4HO 0 OYHOM
€JIbHO bHO
KOHTPOJ | aTTecTary
S u

OIIK-1. CnocobeH HCIONB30BaTh U MPUMCHSATH Q)yHﬂaMCHTaHLHHe 1 NIPUKIIAJHBbIC MEAUIITMHCKNE, CCTCCTBCHHO-HAYYHBIC
3HaHU I IOCTAHOBKU U PEHICHUS CTAHAAPTHBIX U MHHOBAIIMOHHBIX 3a/1a4 HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

3aga4 HpO(I)eCCPIOHaJ'ILHOfI JCATCIBHOCTHU

N OIIK 1.1. Micrionp3yeT ecTeCTBEHHO-HaY4HbIEe 3HAHUS JUIsI IOCTAHOBKH U PELICHUs CTAaHAAPTHBIX U MHHOBAIIMOHHBIX

3HaTh He 3naer He B monmnom 3Haet 3Haet Tectupo | Tecruposa
YHUBEPCAILHOCTh | 00BeMe 3HaeT YHUBEPCAJILHOCTh | YHHBEPCAIBHOCTh | BaHHE HUe
Xapaxrepa YHUBEPCATLHOCTh Xapaxrepa Xapaxrepa CobecenoB
3aKOHOB JIOTHKH Xapakrepa 3aKOHOB JIOTHKH 3aKOHOB JIOTHKH aHue
MaTeMaTHIecKnuX 3aKOHOB JIOTUKH MaTeMaTHIECKUX MaTeMaTHIECKUX
paccykaeHnH, ux MaTeMaTHIECKHX paccyXaeHuH, 1x paccyxaeHuH, ux
NPUMEHUMOCTb BO | pacCyXAeHHH, UX MIPUMEHUMOCTE BO | TIPUMEHUMOCTH BO
BCEX 001acTAX MIPUMEHUMOCT BO | BCEX 00JacTAX BCeX o0JacTsx
YeJI0BEYECKOH BCEX 00JIacTsIX YeJI0BEYECKOH YeJI0BEYECKOH
JIeATEIIHOCTH, YeJI0BeUeCKOit JeATeIHOCTH, JIeATeIHOCTH,

OCHOBHBIE JeTeNbHOCTH, OCHOBHBIE OCHOBHBIE
MpaBHJIa ¥ METOJBI | OCHOBHBIE MIpaBWJIa ¥ METOJIbI | TIPaBHIIA U METOMBI
pElLICHHMs TUIIOBBIX | TIPaBMJIa U METOABI | PELICHHsS THUIOBBIX | PEIEHUs THIOBBIX
3a/ad4, JOMyCKaeT | peIleHMs TUIOBBIX | 3a/ad, HO 3ajay.
CYIIECTBEHHBIE 3a7a4 Win JIOIyCKaeT
OLINOKH JIOITyCKaeT HE3HAYUTENIbHbIE

CYILIECTBEHHbIE OLINOKH B

omoKu paccyXaeHHsX.

Ymers He ymeer pemats | HYacTiuHO ymeeT VYmeer pemats VYmeer pemats Tunossl | TIposepka
THIIOBBIC 33JIa41 C | pellaTh THIOBbIE THIIOBBIE 33/1a4¥ C | TUIIOBBIE 33/1a4M C | € 334Ul | MpaKTUYECK
HCTIONI30BAaHUEM 3a7a4m C HCTIOJIF30BaHUEM HCTIOJIb30BaHHEM Tectupo | mx
OCHOBHBIX HCTIOJIb30BaHUEM OCHOBHBIX OCHOBHBIX BaHHE HABBIKOB
CBOHMCTB (QYHKIMH, | OCHOBHBIX CBOHMCTB pyHKIMH, | cBOWCTB QyHkimi, | [IpoBep | (pemenue
OCHOB CBOMCTB ()YHKLIMH, | OCHOB OCHOB OYHas THIIOBBIX
¢ depeHIMaIbH | OCHOB middepenumansH | auddepennuansH | padorta 3aj1a4)
oro u mupdepeHtmanse | oro u oro u Tecruposa
MHTETPaIbHOTO Oro HHTETPAILHOTO HHTETPAILHOTO HHC
HCYMCIICHUS, HE HHTErPAILHOTO HCYNCIICHNS, HCYNCIICHNS, Cobecernion
yYMEeT IIEpEeHOCUTh | MCUHCIICHIS, He MIEPEHOCHUTh MIEPEHOCHUTh atme
W3BECTHBIC YMEET NIEPEeHOCUTh | U3BECTHBIE W3BECTHBIC
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METOBI HA HU3BECTHBIE METOBI HA METOABI Ha
HETHUIIOBLIE METO/bI Ha HETHUIIOBBIC HETHUIIOBBIE
3a7a4u, U/ WA HETHUIIOBBIE 3a/1a4H, HO 3a7a49M.
JIOITyCKaeT 33724, JOMyCKAaeT | JOMyCKaeT
CYIIICCTBCHHBIC CYIIIECTBCHHBIC HECYIIICCTBCHHBIC
OIIMOKH OIINOKHU OIIHOKH

Bnaners He Bnaneer He nonnocteio Bnaneer CB000HO BiageeT | THUIOBBI ITposepxka
MaTeMaTHYECKOM BIIAJIEET MaTeMaTHYECKOM MaTeMaTUYECKOM €3aJa44 | mpaKTHYecK
TEPMUHOJIOTHEH, MaTeMaTH4YECKOM TEPMUHOJIOTHEH, TEPMHUHOJIOTHEN, Tectupo | ux
MaTeMaTHYECKUM TEPMHUHOJIOTHEH, MaTeMaTUYECKUM MaTeMaTHYECKUM BaHME HaBBIKOB
anmnapaToM Jjis MaTeMaTHYECKUM anmnapaToM st anmnapaToMm s IpoBep | (peruenue
aHajau3a anmapaToM I aHajm3a aHajan3a OoYHas THIIOBBIX
(YHKIIMOHATIBHBIX | aHAJIW3a (YHKIIMOHATBHBIX | (DYHKIIMOHANBHBIX | paboTa 3a/1a4)
IIPOLIECCOB U (hYHKIIMOHATIBHEIX | TIPOIIECCOB H MIPOLIECCOB U Tectuposa
MOCTPOCHHUS MPOLIECCOB U MOCTPOCHHS MOCTPOCHUS HHC
MaTeMaTHIECKHX HOCTPOEHHS MaTEMaTHIECKHX MaTeMaTUIECKHX Cobecenos
MoJIeNneit, MOKeT MaTeMaTHUYECKHX MoJIeneii, Ho MOJIETIEH. aHue
JOIYCKaTh MOJIENEHN, MOKET MOJKET JIOITyCKaTh
CYIIIECTBCHHBIC JIOITYCKaTh HE3HAYUTENILHEIE
OIIINOKH. CYIIECTBEHHBIE HETOYHOCTH 1

OIITHOKH. OIIHOKH.

2. TunoBbie KOHTPOJIbHBIC 3aJaHUA U HHbBIC MaTEpHUaJbl

2.1. llpuMepHbIH KOMIUIEKT THNOBBIX 3aJaHUM /sl OLEHKU cOPMHUPOBAHHOCTH KOMIETEHIHId,
KpHUTEepHHU OLEeHKHU

Koo
KoMmnemeH Komnnexm 3a0anuii 0na oyeHKu chopmupoeannocmu KomMnemenyuil
uuu
IIpumepHBbIe BONPOCHI K cofeceI0BAHUIO HA IK3AMeHe
OIIK-1 (mMOJIHBIN NepeYeHb BONPOCOB — CM. II. 2.2):

RBOooo~NoO W E

[TonsTue pyHKIMU 1 00IACTH €€ ONpEeTICHHUS.
[Tonstue npenena pynkiuu. CBolicTBa NPEIENOB.
beckoneuHo Oonbiias 1 6eCKOHEUHO Manast (P yHKIHH.
IIepBbIit 1 BTOPOM 3aMeUYaTeIbHbIC IPEIEIBL.
HenpepriBHocTh pyHkumu. Touku paspbiBa.
ITpousBonHas u nuddepeHman GyHKIuu.
['eomeTprueckuii CMBICHT MPOU3BOIHOM U AU depeHIana.
[TpaBuna auddepeHpoBaHUs.
JuddepeHnrpoBaHrie HESIBHBIX U MApaMETPUUYECKH 3aJaHHBIX (DYHKIIMH.
0. IlpaBuino JlonuTans 11t BBIYMCICHUS TPEAeoB QyHKIUH.
1. IlepBooOpa3Hast pyHKIIMS U HEONPEAEIECHHBIN HHTErpal.

12. CpoiicTBa HEONpeAEICHHOT0 HHTErpaJa.
13. Onpenenennblii nHTErpasi. CBONCTBA OMPEeIEHHOTO MHTETPajla, BRITEKAIOIINE U3

OIIpEIEIICHUS.
14. T'eomeTpuYeCKUii CMBICT OMIPEACIICHHOTO HHTETpaa.

15. Beraucnenve paboThl MEPEMEHHOM CHITBI ¥ TPOUIEHHOTO TTyTH TIPH TTOMOIIN

OIPECACIICHHOI'O UHTCrpaJia.

IIpumepbl TeCTOBBIX 3a1aHNH (PAa3HOYPOBHEBbIE) VISl TEKYIIEr0 KOHTPOJISI U

MPOMEKYTOYHOH aTTeCTAlMU

| ypoBeHb:

1. OHpe,Z[CJ'II/ITeJ'ICM Ha3bIBACTCA YU CJIIO, KOTOPOC:
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4) HaxoauTcs 1Mo JaHHBIM TAOJUIIBI HA IEPECECUCHUH OTPEICTICHHBIX CTPOKHU U
cToJona.

5) 3amaercs KkBaapaTHOI TaOIMIICH — TAOIUIICH, COACPIKAILECH OMHAKOBOE YUCIIO
CTPOK H CTOJIOIIOB, ¥ BBIYHUCIISIETCS 110 ONPEICIICHHOMY TIpaBUiTy. *

6) 3amactcs MPAMOYroJbHOU TaOJIUICH — TAOIUIICH, CoeprKaliiei JTF000e YnucIIo
CTPOK H CTOJIOIIOB, U BBIYHCIISIETCS TI0 ONPEICIICHHOMY MTPABHITY.

2. OnpenenuTeny pa3IndaloTcs MOPSIKOM, KOTOPBINA ONpPEAENseTCs UX pa3MepoM, T.€.

5) KonnyecTBOM CTPOK MJIH CTOJIOLOB. *

6) ToJyibKO KOTMYECTBOM CTPOK.

7) ToabKO KOJMYECTBOM CTOJIOIOB.

8) CyMMapHBIM KOJIMYECTBOM CTPOK U CTOJIOIOB.
3. Omnpenenutens 2 (BTOPOro) NOPsIKA BEIYUCISAETCS CIECAYIONIMM 00pa3oM:

11 12
4) A= =aa +aa.
a &
a, 4,
5) A= - a11a12 B azlazz'
4 &,
a, a,
6) A= =a a —aa.=*
1 2 21 12
a, &,

4. Marpureii Ha3pIBaeTCs Takas TabJnIa, B KOTOPOH:
1. Ywmcrmo CTpoK U CTOJIOIOB MOTYT OBITH Pa3HBIMH. *
2. Yucio cTpok J0IKHO OBITh PABHBIM YHCITY CTOJIOIOB.
3. Ywmcino cTpok JOKHO OBITH OOJIbIIE YKCIIa CTOIOIOB.
5. KBanmparHoii Ha3bIBaeTCsI MAaTpPHIIA, Y KOTOPOIA:
3) Uwcio cTpOK paBHO YUCITY CTOJIOOB. *
4) Tabmuiia 3amMcaHa B KBapaTHBIX CKOOKax.
6. HyneBoii Ha3pIBacTCS MaTPHUIIA, Y KOTOPOH:
4) Bce 351eMEHTBI paBHBI MEXTY COOOI.
5) Bce aneMeHTHI paBHBI HYITHO. *
6) Bce aneMeHTBI, CTOSIIHE 110 AUATOHAIN PABHBI HYITIO.
7. @ynkuwmeit Y = f(X) Ha3piBaeTCsI:
1. MHoxecTBO 3HaUYCHUI EPEMEHHOI BeTMUNHBI Y, BBIYUCICHHBIX MPHU MOACTaHOBKE
3HAYCHUH TIEPEMEHHON BEIMYMHBI X B COOTBETCTBYIOIIYIO ()OPMYITY.
2. CoOTBETCTBHE, [0 KOTOPOMY JJIsI JTFOOOT0 ONMpPENeIEHHOIO 3HaYEeHUs TePEMEHHOMN
BETMYMHBI X MOKHO BBIUYMCIIUTH €IMHCTBEHHOE 3HAYECHUE TIEPEMEHHON BETHYUHBI
Y.*
3. CooTBeTCTBHE, 10 KOTOPOMY JUIsl JIFOOOTO OIpENeIeHHOTO 3HAYEHUS MepEeMEHHON
BEIMYUHBI Y MOXHO BBIYUCIUTH €IMHCTBEHHOE 3HAUE€HUE IEPEMEHHOMN BETUUUHBI X.
8. Oo6nacteto onpexnernenus pyukiun Y = f(X) Ha3piBaeTcs:
1. MHoxecTBO 3HaUEHM, KOTOPbIE MOXKET PUHUMATDH MEPEMEHHAsl BEJIMYUHA X B
JTAHHOM COOTBETCTBHUM.*
2. MHOXeCTBO 3HAYCHHUH, KOTOPbIE MOXKET MPUHUMATh IIepeMeHHast BeJIMuuHa Y B
JTAHHOM COOTBETCTBHUHU.
3. MHOXeCTBO 3HAYeHMH NEPEeMEHHOM BEIMYMHBI X, KOTOphle OepyTcs mpu
HAaXO0XJECHUH MEPEMEHHON BEJIMYHMHBI Y.
9. MmHoxectBoM 3HaueHu# pynkuun Y = f(X) Ha3zpiBaeTcst:
4. MHOXeCTBO 3HAYEHUI, KOTOPbIE MOXKET NMPUHUMAThH TIEPEMEHHAsI BEJIMYMHA X B
JTAHHOM COOTBETCTBHUHU.
5. MHOXeCTBO 3HaYCHHIA, KOTOPBIE MOXKET MPUHUMATh IIepeMeHHast BeJTnuruHa Y B
JTAHHOM COOTBETCTBUU.*
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6. MHOXECTBO 3HAYCHHMI IEPEMEHHON BEIMYHMHBI X, KOTOpbIE OepyTcs mpu
HAXO0XJCHUH IIEPEMEHHON BEJIMYMHBI Y .
10. I'padpuxom pyukiuu Y = f(X) Ha3piBacTcs:
1). Jlunus, coequnstonas Touku ¢ koopaunatamu (x; Y = f(x)).

2). MHOXECTBO TOYCK C KOOp/IMHATAMH (x; Y =1(x)). *
X -1
11. O6nactb onpeneneHust GyHkun Y =

X
1. x € (-0 0)U (0; +o0).*
2. x e (-0, 0) (0; +o0).
3. xe(-0;0)U(0;1) U(1; +o0). 2

12. Touku nepecevenus rpaduka Gy Y =

-1
C OCSIMU KOOpJMHAT:

X
1. (0;0),(0; D).
2. (-1;0), (1;0).*
3. (0;-1), %)1
. sin(x—
13. IIpenen lim ( paBeH 1) 1*%; 2)0; 3)owo; 4) He CYIIECTBYET.
x—2 X—2

14. Kakue u3 MepeurciIeHHbIX (QYHKIUH SBIAIOTCS OECKOHEYHO OOJBIIUMH HpU Xx—>o0. 1)
y=3x;*2) y=x2*3) y=tgx; 4) y=05".
15. Tlpenien |jy 3X° —2X—10 pasen: 1) 0; 2) 1; 3)15; 4) = *
o _
nswo 2X + IX+5 3

16. Haiiry 3HaueHne MPOM3BOAHON PYHKIMU Y = X+COSX B TOIKE Xo="".
2

1); 2) m: 3)0; 4)1.
17. IlepBoobOpa3nast — 370:
1) uucno; 2) pynkums®; 3) cemeiicTBO QyHKIMIA; 4) HET BEPHOTO OTBETA

Il ypoBeHb:
1. YcTaHOBHTE COOTBETCTBHE MEXTY QYHKIIHEH U ee MPOU3BOIHOM
DyHKIMS IIponsBognas
1) y=In x—3x2 A) y=x2—4
3
2) y=X—4x+5
3 B)y'=3e* -4
1
B) y'=_ —6X

3) y=e¥*—4x X

4) y =3¢ -4 I) y=3¢
Otset: 1 =B; 2=A; 3=b; 4=I

2. YcTaHOBUTE COOTBETCTBHE MEXKY YPaBHEHUEM, 3aJA0IIUM JIMHHUIO, U BUJIOM
JIMHUH
YpaBHeHue JIMHUSA

1) X*+y>-5=0 A) Ipsmas

2) y=x2>-3x+5 b) [Mapa6ona

3)3-y-2x=0 B) T'unep6osna

3
4 y="-4
X I') OxpyxHOCTH

Ortser: 1=T"; 2=b; 3=A;4=B




3. Y CcTaHOBHUTE COOTBETCTBHE MEXKIY OTPE3KOM U IMOBEICHUEM () yHKITUH
3
y = X° —4X Ha 3TOM OTpe3Ke

OTtpe3ok [loBenenne GpyHKITHH
1) [0; 2] A) Bospacraet
2) [2; 4] B) ybbiBaer
3) [-2; O] B) cnavana Bo3pacraer, 3aTeM yObIBaeT
4)[-1; 1] I') cHauana yObIBaeT, 3aTeM BO3pacTacT
Otser: 1=I"; 2=A; 3=B; 4=b
4, YcTaHOBUTE COOTBETCTBUE MEXKY YPABHEHUEM IIPSIMOM U CBOMCTBOM,
KOTOpPOMY YJIOBJIETBOPSIET 3T NpsiMasl.
YpaBHeHue npsMon JIMHUSA
1) x+2y=3 A) IMapamiensaa ocu OX
2) 2x—y=3 b) [lepnienaukynsipaa ocu OX
3) y=5 B) [MapasiensHa npsiMoit Y = 2X
4) x=-4 I') [TpoxoauT uepe3 Touky (3; 0)
Orser: 1=I"; 2=B; 3=A; 4=b
5. 3amansl MaTpuilbl A(2x3) u B(2x3). YcTaHOBUTE COOTBETCTBUE MEXKTY
MaTpulel U €€ pa3MEepPHOCTHIO.
Marpuua PazmepHOCTB
1) A+2B A) (3x3)
2) AB B) (3x2)
3) B-A B) (2x3)
4) AT ') (2x2)

Ortser: 1=B; 2=I"; 3=A; 4=b

111 ypoBeHb:
3asmaua 1. Haubonsmiee snauenne Gpynkiuu Yy = 4 —6X — X% Ha otpeske [4; 0] paBHO

, @ HAUMEHbIlIee 3HaUeHHE (PYHKIIUU HA 3TOM OTPE3KE PaBHO

OTBeT 1aTh ¢ TOYHOCTBIO O HEIBIX YHCET.
Ortser: 13; 4
2

3anaua 2. HexoTophlii mporiecc onuchBaeTcsl GyHKIHUEH Z = 4(X - y)— x2 —y2.
Bomnpoc 1. Haiitu crarioHapHyto TOUKY JUIsl 3TOT0 Ipoliecca.
(2:2)
(-2;-2)
*(2-2)
(-2;2)
Bomnpoc 2. Umeet nu HyHKIHS B JaHHOW TOYKE JIOKATBHBIA SKCTpEMyM?
*MmeeT OKaJbHBIA MAaKCUMYM
He umeer nokaibHOro 3kcTpeMyma
Hmeer nokanbHbIi MUHUMYM
Bomnpoc 3. Uemy paBHsieTCst MAaKCUMYM (YHKITUH B CTAIIMOHAPHOMN TOUKE?
0
-8
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*8
Hx+2y+z=1
3amaua 3. Jlana cucrema auHelHbIX ypaBHeHUH (CJIY): 13 gX-y-az= 2.
L|2X y-3z=3

Bomnpoc 1. [Tpu kakoM 3HaueHHnN KO3PUIEHTa & cucTeMa JIMHEHHBIX YpaBHEHH HEe UMeeT

CANHCTBEHHOI'O pCI_HeHI/IH?
04

*0,4

0

2,5
Bomnpoc 2. IIpu kakux 3HaueHUsIX K03 duiimenta a cucreMa JMHEWHBIX YPaBHEHUH MOKET
UMETh CJUHCTBEHHOE PeIleHHe?

bosnbme 0,4

O1-0,4 10 0,4

*Memns1e 0,4

Mesnsbiue -0,4

IIpumepHblii epeyeHb MPAKTHYECKHX HABBIKOB
CTyaeHT 10/12KeH YMeTh:
1. wuccnenoBarh QYHKIUIO IPU IOMOILHU CPEACTB AUPPEPEHINATBHOTO UCUUCIICHUS.
2. HaxoauTb GOpMYIy Ul BBIYUCICHUS a0COIIOTHOM MOrPeIHOCTH KOCBEHHOT'O H3MEPEHUs
IIPY MIOMOIIY TIOJTHOTO JuddepeHmana.
3. COCTaBIATh MAaTEeMAaTHYECKYI MOJEJb Ipolecca ¢ MOMOIIbI0 Au(QepeHInanbHOro
YpaBHEHHUSI U HAXOAUTh 3aKOH MIPOTEKAHUS ITOTO IIpoLiecca.
4. pemath TUIOBBIE 3a]]a4l HAa IPUMEHEHHNE U3YYEHHBIX MaTeMaTHYECKUX METOJIOB.
CTy/eHT 10/I2KeH BJIa/IeTh HABbIKAMU:
1. paGoTsl co cipaBOYHBIMHU MaTe€pHaIaMHy, BKIIOYAOIIUMHI OCHOBHBIE ()OPMYIIBI
MaTeMaTHKHU, MATEMaTHYEeCKUE TaOJINIIbI, AITOPUTMBI PEIICHUS TUIIOBBIX 33/1a4.
2. pelieHus TUMOBBIX 337a4 MO MPEAIOKEHHBIM AITOPUTMAM.

IIpuMepHbIe THNIOBBIE 324U

[| X1+2X2 +3X3 =4
Pemmutes CITY y 2X +6X +4X3:—6 :
1 2
Bx '+10x +8X =-8

1 2 3
a) metoqom ["aycca;

=

0) metonom Kpamepa;
B) MaTPUYHBIM METOIOM.
2. Hccnenosats yrkmuio Y = f (X)u moctpouts cxemarmuecku eé rpaduk: Y = (X — 2)% (X +3)
3. Haiit 9yacTHBIC TPOM3BOIHBIC TICPBOTO TOPSIKA PYHKIIMHA IBYX MIEPEMEHHBIX: Z = Xe¥
R (SR ) R R U
cod? x B

X

’

6. Haiiri oGmee pemrerne JIY 1-ro mopsumka: 4X—3y2y' =0.
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7. Haiitn wactHoe pemrenne JIY 1-ro mopsaka: 3y2Yy =y +1, ecim y = 2, mpu x = 0.
8. Haiitu yactHoe peurenne 1Y 2-ro nopszaka: 2y’ — 6y’ =0

IIpumepHbIe 3a1aHus1 VI BHINOJTHEHHS TPOBEPOYHBIX PadoT:
IIpoBepounas padora Nel
1. BBIYUCIIHTD ONPEICITUTENb:

-2 3 5
7 -1 4
9 -8 -6

2. Haiitu Matpuity, oOpaTHYIO K MaTpHIIe:

(| | 23 5 |\
| 7 -1 4 |
L9 -8 6)

3. Haiitu pemieHne cucTeMbl TpeX JIMHEHHBIX YPAaBHEHUH ¢ TPeMsi HEM3BECTHBIMU METOJaMU

{4x—3y+22:5

Kpamepa u 'aycca: |%2X+ 5y-3z=4
L5x+6y—22 =10

IIpoBepounas padbora No2

2
X +2
. Sy N3y v—

1. Haiitu mpon3BOAHYIO QYHKIIMK OJHOTO apTyMeHTa: Y = \/% In®x;y v

2, ( X )
Haittu monsstit xuddepenuman GpyHKIuI IBYX apryMentos: Z = C0S 2x2y2 +2x* —3y2 +

y2
3x2dx \ /

(2 +5) '

4. Haiitu pemenue nuddepeHunanbHoro ypaBHeHus 1-ro nopsiaka ¢ pa3aessiromuMucs

X
5x-sin _dx
Joxsin

3. HaiiTi HeonpeieneHHbII HHTErpa:

nepemennpivu: Y = 3y°

IppBepounas paGora Ne3 _ _ .
D it G0 0| (), infee ol g

X X 9 dx
x2 +1 x3 —x2

2. Haiitn pemenue nuddepeHnaibHOro ypaBHeHUsT 1-ro MOpsaka ¢ pa3aessroIuMHUCs

nepeMeHHBIME: Y = 3y°

3. Pemuts 3agauy npu nomoiu 1 depeHuanIbHOr0 ypaBHEHHS.

MHTEHCUBHOCTD U3IIY4E€HHUS IPU MIPOXOKICHUH YEPE3 BEILIECTBO YOBIBAET MPOMOPLHUOHAIIBHO
TOJILLMHE CII0S BELIECTBA U BEJIUYMHE MAJA0IIET0 U3ilydeHus. HaliTh 3aKOH NOTIIOIEeHHs
M3JIy4€HHS JAHHBIM BEIIECTBOM, €CJIHU MPH MPOXOXKACHUH CJIOS TOJUHON 10 cMm
MHTEHCUBHOCTh YOBIBAeT B 2 pasa.

Kpurtepun oneHkn 3K3aMeHANMOHHOT0 co0ece0BaHNS

OueHKHN «OTJIMYHO» 3aCIyKHBAaeT 00y4aronuiicsi, o0OHapyKUBIIUN BCECTOPOHHEE, CUCTEMATUYECKOE U
riy0oKkoe 3HaHWE y4eOHOro MmaTepuana, yMeHHEe CBOOOJHO BBHITIONHATH 3aJaHUs, MPETyCMOTPEHHBIE
MPOrpamMMoOM, YCBOUBIIHMI OCHOBHYIO M 3HAKOMBIN C JOMOJHUTEIBHON JUTEPATypOr, PEKOMEHOBAHHON
nporpaMmoii. Kak mpaBuiio, olieHKa «OTIUYHO» BBICTABISETCS 00YyJarOIIUMCS, YCBOMBIITNM B3aUMOCBSI3b
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OCHOBHBIX TMOHSATHI AUCUMIUIMHBI B WX 3HAYeHMM AJs MpuoOpeTraeMoil mpodeccuu, MpOsSBUBIIUM
TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHWH, W3JI0XKCHUH U HCIOJB30BAHUM y4eOHO-TIPOrPaMMHOTO
MaTepuana.

OueHKH «XOPOIIO» 3aCITY)KUBAaeT OOyYaromuiics, OOHAapYXUBIIMK IIOJIHOE 3HAHHWE Yy4eOHO-
MPOrpaMMHOTO MaTepuaia, YCIEIIHO BBIMOJHAIOMNNA IPEeIyCMOTPEHHbIE B MporpamMme 3aaHus,
YCBOMBIIUN OCHOBHYIO JTUTEPATYPY, PEKOMEHAOBaHHYIO B nporpaMmme. Kak nmpaBuiio, OlieHKa «XOpOIIO»
BBICTABIIACTCA OOYYaIOIIUMCS, IMOKa3aBIIUM CHCTEMAaTHYECKUN XapakTep 3HAHUM MO TUCIHUIUIMHE U
CIIOCOOHBIM K MIX CaMOCTOSITEIIBHOMY TIOIIOJIHEHUIO U OOHOBIICHUIO B XOJI€ JANbHEHIIEH yueOHON paboTh
1 Ipo(heCCUOHATIBHON eI TEIbHOCTH.

OueHKN «y0BJIETBOPUTEIBLHO» 3aCIy)KUBACT OOYYAIOIIUNCS, OOHAPYKUBIINH 3HAHUS OCHOBHOTO
y4e0HO-IIPOrpaMMHOr0 MaTepHaia B o0bemMe, He0OOXOIMMOM JUIsl JajbHeiiell ydeObl U mpeacTosien
paboTHI MO CIENUATBFHOCTH, CIPABIISIONTUICS C BBIITOJIHEHUEM 3aJJaHHH, TPEIYCMOTPEHHBIX MPOTPAMMOH,
3HAKOMBI C OCHOBHOW JIUTEpPaTypod, pPEKOMEHAOBaHHOW mporpammoil. Kak mnpaBuio, oleHKa
«YIOBIIETBOPUTEIIBHO» BBICTABIISICTCS 00YUAIOIIUMCS, TIOTYCTUBIINM ITOTPEITHOCTH B OTBETE HA IK3aMEHE
Y TIpU BBHIMIOJHCHUH SK3aMEHAIMOHHBIX 33/IaHUN, HO OOJIAIAlONIUM HEOOXOJAUMBIMHU 3HAHUSAMH ISl UX
yCTpaHEeHHUs 1O PyKOBOJCTBOM IPEMOIaBaTENs.

Ouenka «HeyJAOBJIEeTBOPUTEIbHO» BBICTABISETCA OOydUaromeMycsi, OOHAapyXHBIIEMY MpoOesbl B
3HAHHUSX OCHOBHOTO Y4e€OHO-IPOTPAMMHOIO MaTepHalia, JOIMYCTHBIIEMY NMPUHIMITHATLHBIC OMIMOKH B
BBHITIOJTHEHUH MIPEAYCMOTPEHHBIX MPOrpaMMon 3aaanuii. Kak mpaBuiio, olieHKa «HEyI0BIETBOPUTEIHLHO
CTaBUTCSI 00YYAIOIMIUMCS, KOTOPbIE HE MOTYT IPOJODKHTH O0y4eHHEe B 00pa30BaTEIbHONW OpTraHWU3alud
BBICIIIET0 00pa30BaHUs U MPUCTYIMUTH K U3YUEHUIO MOCIEAYIOMUX TUCIUILINH.

KpuTtepuu oieHKH TeCTOBBIX 3a1aHMIA:
«3a4TeHo» - He MeHee 71% npaBUIIBHBIX OTBETOB;
«He 3auTeHo» - /0% 1 MeHee MPaBUIILHBIX OTBETOB.

Kpurepun oneHKN NpaKTHYeCKHUX HABBIKOB!

«3a4TeHo» - o0yvaromuiics o0nasaeT TeOPEeTUYECKUMH 3HAHUSMU U BIIAJCET METOJUKOMN BBIIOJHEHUS
MPAKTUYECKUX HABBIKOB, JEMOHCTPUPYET HMX BBIMIOJHEHHUE, B Cly4yae OIMIMOKA MOXKET HCIPABUTH IMPHU
KOPPEKLIHH UX IPENOJaBaATEIEM;

«He 3a4TeHO0» - oOyyarouuiics He o0ajaeT JOCTaTOUYHBIM YPOBHEM TEOPETHMUYECKHX 3HAHUM (HE 3HaeT
METOAVKH BBIOJHEHUSI IPAKTHYECKUX HABBIKOB, ITOKA3aHUM M IMPOTHUBOINOKA3aHUM, BO3MOXKHBIX
OCJIOKHEHUH, HOPMATUBBI U TIPOY.) W/UIJI HE MOKET CAMOCTOSITEILHO MTPOJEMOHCTPUPOBATH IPAKTUYECKHE
YMEHHUSI UM BBIMOJIHSIET UX, JOMyCKasi TpyOble OMIMOKH.

Kpurtepun onieHku penieHusi THIIOBBIX 32/1a4:

«3a4TEHO» - O0YUAIOLIUIICS PEIINI 33/1a4y B COOTBETCTBUU C aJITOPUTMOM, Jall IIOJTHBIE U TOYHBIE OTBETHI
Ha BCE€ BOMPOCHI 33J1a4H, MPECTABUI KOMIUIEKCHYIO OLICHKY TPEIJIOKEHHOW CUTYyaIUH, ClIejal BEIBOIBI,
MIPUBE IOMOJIHUTENIbHBIE ApTyMEHTBI, TPOJIEMOHCTPUPOBAI 3HAHHE TEOPETUUECKOTO MaTeprasa C y4eToM
MEXIUCIUTIIIMHAPHBIX CBsI3€l, HOPMATHUBHO-TIPABOBBIX AKTOB; MPEJIONKUI ATbTEPHATHBHBIC BapUAHTHI
pelIeHus MpoOIeMBbI;

«He 32aUYTeHO0» - 00YyJaIOIIUKCS HE CMOT JIOTUYHO C(hOPMYTHUPOBATH OTBETHI HA BOMPOCHI 3a/1auH, CAENATh
BBIBOJIbl, TPUBECTU JOINOJHUTENIbHbIE NPUMEPHl HAa OCHOBE NPUHIMUIA MEXIPEIMETHBIX CBS3EH,
MPOJIEMOHCTPUPOBAIT HEBEPHYIO OIICHKY CUTYaIIUH.

KpuTtepun oneHKku BbINOJIHEHHS IPOBEPOYHBIX padoT:

OneHka «OTJIMYHO» BBICTABISETCS] 00yJaroIeMycsi, €CIIU BBIIIOJIHEHBI BCE 3a/1aHUs B padoTe, MPaBUIIbHO
Y TOYHO TOKa3aH XOJ| pelIeHUs M BBIYMCICHUH, paboTa akKypaTHO O0()OpMIIEHA COTJIACHO TPEOOBAHUSAM
oopMIIeHHs THCBMEHHBIX paboT, clenaHbl OOOCHOBAHHBIE BBIBOJBI, JaHA IpaBUJIIbHAS U TOJHAS
MHTEpHpeTalys BBIBOAOB, OOy4YaroOUIMiics apryMEHTHMPOBAHHO OOOCHOBBIBAET CBOIO TOUKY 3pEHUS,
00001maeT mMarepuan, YBEPEHHO M MPABWIBHO OTBEYAeT HAa BOIPOCHI MPEMOAABATEN B XOJE 3aLIUTHI
paboTHI.
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OueHka «XOpoIIo» BBICTABIISACTCS 00ydalomeMycs, €Ciu BhIoJHeHO He MeHee 70% 3amaHus, moKa3aH
NPAaBUJIBHBIN XOJ pEIleHUs] M BBIYMCICHHUNA, UMEIOTCS HE3HAYMTEIbHBIC MOTPEIIHOCTH B OPOPMIICHUH
paboThl, JaHa MpaBWIbHAsg, HO HEMOJIHAS HWHTEpIpeTanus BbIBOJOB. Bo Bpems 3ammuThl padOTHI
o0yJaroImuiicss AaeT MpaBUJIbHBIC, HO HEMOJHBIE OTBETHl HA BOMPOCHI MPENOJaBATENsl, HCIBITHIBACT
3aTpyJHEHUS B MHTEPIPETAlMU IOJYYEHHBIX BBIBOJIOB, 0000INaomIMe BBIBOABI O0yYarOLIErocs
HEJ0CTaTOYHO YETKO BBIPAYKEHBI.

OuneHka «yA0BJIETBOPUTEJIbHO» BHICTABIIAETCS 00y4alOUIEMYCs, €CJIU BBIIIOJIHEHO HE MEHEE IOJOBUHBI
BCEX 3aJ]aHUH, MOIXO0J] K PELICHUIO PABUIIbHBINA, HO €CTh OIIMOKH, UMEIOTCS 3HAUUTENIbHBIE TIOIPEIIHOCTH
B odopmiieHun paboOThl, JaHa HEMOJHAs WHTEpPIpeTalus BbIBOJOB, BO BpeMs 3allUThl pPadOTHI
o0yJaroImuiicsi He BCEr/a JaeT NMpaBHIbHBIE OTBETHI, HE CIIOCOOCH MPAaBMIIBHO U TOYHO OOOCHOBATH
MOJIy4E€HHBIE BHIBOJIBI.

OuneHka «HeyI10BJIeTBOPUTEIbHO» BBICTABISICTCS 00y4YarOMIEMyCs, €CJIM BBIOJHEHO MEHEE MOJOBUHBI
BCEX 3aJlaHUil, pelleHHe COJEPXKUT rpyOble omuOKkU, paboTa opopMiIeHa HEAKKYypaTHO, C HapyIIEHHUEM
TpeboBaHUil 0(hOpMIIEHUSI THCbMEHHBIX paboT, HEMPAaBMIbBHOE 0OOCHOBAaHHE BHIBOJIOB JTMOO OTCYTCTBHE
BBIBOJIOB, BO BpeMs 3alUThl pabOThl oOydaromuiics He croco0eH MPOKOMMEHTHPOBATh XOJ PElIeHUs
3aJauu, JaeT HEMPaBUIbHBIE OTBETHI, HE ClI0cO0eH CPOopPMHUPOBATH BHIBOJBI IO padoTe.

2.2. IlepeyeHb BONMPOCOB /A5 IK3aMEHALMOHHOT0 co0eceJ0BAHMS:
1. Marpuua. OCHOBHbIE BUAbI MATPHII.
2. JleWicTBUS HAJl MATPHUIIAMHU:
a. a) CJIOKEHHE;
b. ©) yMHOXEHHE Ha YHCIIO;
C. B) IIPOU3BEJICHHUE;
d. T) TpaHCIIOHUpPOBAHHUE.
Ornpenenurens.
MuHOp 1 anredpandeckoe JOMOIHEHHE IIEMEHTa OIPEICIUTENIS.
Beruucnenue omnpenenureneit 2-ro u 3-ro nopsiaka.
Brraucrienue onpenenuTeneii METOA0M MOHMKEHHS TIOPSIKA.
Coro3Has 1 oOpaTHast MaTPHLIBL.
Cucrema TMHEWHBIX ypaBHEHUN. Pelienue n TMHENHBIX YpaBHEHUH € 7 HEU3BECTHBIMHU:
a. a)wmerox Kpamepa;
b. ©)marpuuHblii MeTOT;
c. B)Meron 'aycca
9. Tonsrue cucreMsl koopauHat. OCHOBHBIE BU/IBI CHCTEM KOOPIUHAT, CBSI3b MEXTy HUMH.
10. ITpeoOpa3oBaHus MPSIMOYTOJIbHON CUCTEMBI KOOP/MHAT.
11. YpaBHeHUs NpsAMOIl Ha MIIOCKOCTH:
a) B 00IIIeM BHJIE;
0) c yrioBbIM KOOQPUIIMEHTOM;
B) B OTpE3Kax;
T') IPOXOJIAIIEH Yepe3 TOUKY B IaHHOM HalpaBJICHUH;
1) IPOXOJAIIEH uepe3 TOUKY NEePIEeHIUKYIIPHO JaHHOMY BEKTOPY;
€) MPOXOIAIIEH uepe3 1B TOUKH;
g. ) B IIOJIAPHBIX KOOpJMHATAX.
12. O6miee ypaBHEeHUE IMHUH 2-T0 mopsiika. OnpenereHne BUaa KpUBOH 110 00IIeMy YpaBHEHHIO.
13. OKkpyXHOCTb.
14. Dnnurnc.
15. T'uniepboua.
16. [TapaGona.
17. TlonsiTue KOMIUIEKCHOTO YKcia. M300pakeHrne KOMILUIEKCHOTO YHUCIA.
18. ®opmbI 3aMMCcH KOMIUIEKCHBIX YHCET.
19. [leiicTBus HaJl KOMIICKCHBIMH YHCIIAaMH B areOpandeckoi (hopMe 3amucCH.
20. [leiicTBuUS HaJl KOMITJIEKCHBIMHM YHCIAMU B TPUTOHOMETPUYECKOH (hopme 3amucH.
21. lonstre GyHKIMH U 00TACTH €€ OTpeIeIICHHS.

NG AW
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49,
50.

[Tonstue npenena Gpyukiuu. CBOMCTBA MPECIIOB.
beckoneuHo OomnpIas 1 6eCKOHEUHO Masiasi (PyHKIHY.
[TepBslii 1 BTOpOH 3aMeydaTesIbHbIE MPEEIbI.
HenpepsiBHOCTS (hyHKIIMU. TOUYKHM pa3phiBa.
[TpousBoanas u qudpepennnan GyHKIUH.
I'eomeTpruyeckuii CMBICI TPOU3BOTHOM U qUddepeHIrana.
[TpaBuna nudpepeHurpoBanus.
JuddepenurpoBanue HEIBHBIX M TAPAMETPUUECKH 3aJaHHBIX (DYHKITHA.
[IpaBuio Jlonurtans 11t BEIUMCICHUS TPEIEIOB (QYHKIHH.
®opmyna Teitnopa u1st pa3inokeHus: GyHKIHH.
[TpaBui10 HAXOXKICHUS HAKIIOHHOW aCUMIITOTHI Ut pyHKImU Y=Ff(X).
OOm1ast cxema uccine0Banus (yHKIHH.
Teoperuueckre 0OCHOBBI HCCleA0BaHUS (PYHKIIUU HA DKCTPEMYM.
Mertoabl uccnenoBanus QyHKIUN Ha SKCTPEMYM.
DYHKIMS HECKOJIBKHUX TIEPEMEHHBIX (Ha IpuMepe QYHKIMH 2-X TEPEMEHHBIX ).
YacTHble npupalieHus, Npon3Boanble 1 auddepenunans! GyHKINN IBYX MEPEMEHHBIX.
[Tonnoe npupaienue u noiHbN quddepeHran GyHKIUY ABYX IEPEeMEHHbBIX.
[Tpumenenwue nmomHoro aud depenimana npyu BEIMUCICHHH MTOTPEITHOCTEH KOCBEHHBIX M3MEPEHHIA.
Brrauciienue s3kcTpeMyMoB (DYHKIIHH 2-X IEPEMEHHBIX.
Perenue 3a71a4 Ha BEIYUCIICHUE YCIIOBHOTO SKCTPEMYMA.
[TepBooOpasnas GyHKIUS U HEONIPEAeTCHHBINA HHTETpall.
CBolicTBa HEONPEEIIEHHOT 0 UHTETpaia.
Omnpenenennblii uaTerpa. CBoiicTBa onpeAeneHHOro HHTETpalia, BBITEKAIOIINE U3 ONPEACTICHHUS.
['eomeTpuyeckuii CMbICI ONTPEAEIEHHOIO HHTErpaia.
Brruncnenue paboThl mepeMeHHON CHIIBI ¥ IPOMIEHHOTO MYTH MPHY MOMOIIH OMPEIEICHHOTO
WHTErpaa.
[Tonstue nuddepennmansaoro ypasuenus. O0iiee u yactaoe pemenne Y. 3agaua Komm.
Knaccudukanus Y. Anroputm noaxoza k pemenuto 1Y 1-ro mopska.
Knaccudukanms /[Y. Anroputm nmoaxoza k pemienuto /Y 2-ro mopsiaka.
MopenupoBaH¥e poreccoB npu nmomoru Y.

2.3. Hepeqeﬂb THUIIOBBIX 3a/ia4 LI IPOBECPKHU NMPAKTHYCCKUX HABBIKOB HA 3K3aMECHE!

Tema 3ananus IIpumep 3aganus

1. IloHATHE KOMILIEKCHOT'O YHCia Halitu g1 7aHHOrO KOMILJIEKCHOI'O YHCiia COIIPAKCHHOC U

TIPOTUBOIIOJIOKHOE YHCII0, H300Pa3UTh UX HA KOMIUIEKCHOM
mwiockoctu Z =5 —3I

2. 3anuch KOMIUIEKCHBIX YHCEN B
anredpanyeckoii,
TPUTOHOMETPUYECKOH U
noKa3aTeJIbHoN Gopme.

3anmcarh KOMIUIEKCHOe uncio Z=5—31 B
TPUTOHOMETPUUECKOH (hopMe

3. JleficTBHs € KOMILIEKCHBIMH BremmonHuTh crnenyomue qeHCTBUS ¢ KOMITJIEKCHBIMU
YUCIIAMH.

ynuciaamu Z1=5-3i u 22=3+4i:

. . . . 4.
Z +7,72 —72,7Z X727 <2,Z), /L
1 2 2 11 2 2 1(1) 2

4. Bbluncnenue npenienos. Boeruncnuts npeaens GyHKImi

. X, —4 .- —X . 4-__ SIiN2x .
lim ™ lim Clim T
x—2 X2 +;(—6 X—2 X—2 L X0 5x

- 3X —4 .zl X+8))
|'m2x%-—4rx=5’"mlkHj|
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5. OGnacts onpeneneHus
GhyHKINN.

Haiitu oGnacth onpeaeneHus GyHKIUU Y= v X —5+~/2+ X

6. AcumnToThl QYHKIIUU.

Haiitu acumnrorsl pynkiuu y = xIn x

7. Brruucienue IMPONU3BOJIHBIX.

Haiit nepByr0 ¥ BTOPYIO MPOU3BOIHBIE (PYHKIIHH
In sin 2x
5x

8. DkctpeMyMbl PYHKIIHH.

[IpoBepHuTh HA MOHOTOHHOCTH M AKCTPEMYMBI (DYHKIIHUIO
y=xInx

9. Touku nepernda GyHKIHUH.

[TpoBepuTh Ha BBITYKJIOCTh U TOUKH ITeperunoda GyHKIHIO
y = xe*

10. HaubGonpiiee 1 HaMMEHBIIIEES
3HaYCHUE (PYHKIIMH.

HaiiTi HanGombIiee 1 HauMeHbllee 3HaueHne GyHKIUN

y = X2 — 2x X + X — 4 Ha orpeske [0;4]

11. YpaBHeHue kacaTelIbHON U
HOPMAJIH.

Haiitu ypaBHeHHE HOpMaJIK M KacaTelIbHOH K rpaduky
dyHkuMK Y = X% + 2 B TOUKe X = 1

12. 3aaum Ha SKCTPEMYM.

W3 nmucra xxect pazmepom 2 x 3 M TpeOyeTcs U3rOTOBUTh
MPSIMOYTOJIbHBIN 1OAI0H. Kakyio BBICOTY TOJKHBI UMETh
OOPTHKH TIOJJIOHA, YTOOBI €r0 00BEM OBLIT MaKCHMaIHHO
BO3MO>KHBIM?

13. YacTHbIe IPOU3BOIHBIE.

Haiitn gactHbIC Hpoch\ﬂHme byHKIIH
z=sin 2xy? +3x3y — y

%)

14. Tlonuseiit nuddepenmman.

Haritu yactHbIe z?mb(bepeHuHaHH Iﬁ noyiHbIN Tudpepenmmran
Gynkuum z =sin 2xy? +3x3y — y

%)

15. BerunciaeHue norpenrHocTen.

o X
Haiitn pe3ynbratr u3MepeHus BEJIMUNHBI Z = v

y

3HaYeHUsA BeauunH X =Xo £ AX=4,0£0,2 u

€ClIn

y=Yo £ Ay =2,50 £ 0,05 mosryueHbI MPSMBIM U3MEPEHUEM

16. DxcTpeMyM GYHKIUH ABYX
NepEeMEHHBIX.

Haiiti skcTpemMyM GyHKIHH Z = Xy — Xy — Xy®

17. NaTerpupoBanue
(TO/1eCTBEHHBIE IPE0Opa30BaHMS,
3aMeHa NEPEMEHHBIX, 110 YacTsM)

X -9
Haiit naTErpass I
X

SIn Xdx X
o | xsin —dx
Jxsin 5

dx:
+3 2cos? x

18. TInomaap KpUBOIMHEHHON
TparteIum.

Beraucnuts mioaap Gurypbl, OrpaHUueHHON JTHHUASIMA
y=X2+4Xu y=x+4

19. JTV ¢ pa3nenstonmucs
MIEPEMEHHBIMH.

Haiitu o6miee pemenue nudpepeHmaibHOro ypaBHEHHS
(AY) 1-ro mopsizka ¢ pa3aeisitonuMUcs nepeMeHHbIMU
S5xyy' -1=0

20. OHopoansie 1Y 1-ro
MOopsIZIKa.

Haiitu o6miee pemenue ogHopoaAHOT0 A HepeHITnaIrHOTO
ypasaenus (1Y) 1-ro mopsiaka X + 2y — xy' =0

21. Jlunewtasre /1Y 1-ro nmopsiaka.

Haiitu o6miee pemenne nuHeHOTO MU depeHITnaIbHOTO
ypaBaenus (1Y) 1-ro mopsiaka (2X +1)y' =4x+ 2y

22. 1Y 2-ro nopsiika c
TTOHVDKEHUEM TTOPSIKA.

Haiitu o61mee pemenne nugdepeHnanrbHOro ypaBHEHHS
2

(IY) 2-ro nopsiaka y' — %: 0

23. 1Y 2-ro nopsaka ¢
MOCTOSTHHBIMU KO3 PUIIMEHTaAMH.

Haiitu oOmiee pemenne nuddepeHanibHOro ypaBHEeHUs
(AY) 2-ro nopsisika ¢ MOCTOSTHHBIMU KO3 QUIIMEHTaMH
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| | 3y —2y' -5y +8=0

3. MeToauyeckue MaTepHaJibl, ONpeaesiioiue MpoueIypbl ONeHUBAHUS 3HAHUM, YMeHHIH,
HABBIKOB M (WJaM) oOnbITa NPOQecCHOHAIBHONH IeSiTeILHOCTH, XAPAKTEPU3YIOIIMX 3TAMbI
¢GopMupoBaHusi KOMIIETEHUIM I

3.1. MeTtoanka npoBejaeHHus TECTUPOBAHMS

Lesabi0 3Tana MpoOMEXyTOYHOM aTTECTAlMU MO JUCHUIUIMHE (MOJIYIIO), IPOBOAMMON B (popme
TECTUPOBAHUS, SIBISIETCS OLIEHKA YPOBHS YCBOCHMsI OOydYaroIIUMUCS 3HaHHM, MPUOOpETEHUS YMEHHI,
HaBBIKOB U C(HOPMHUPOBAHHOCTH KOMIETEHIMH B pe3yiabTaTe M3y4CeHUs y4eOHOW NUCHMILIMHBI (YacTu
JTUCITUTUIAHBI).

JlokajibHbIe HOpMATHBHbBIE AKThI, perJIaMeHTHPYIOLIHe IPOBeAeHe POLeAYPbI:

[IpoBeneHne mpoOMEXKYTOUHOM aTTecTaluu oOywarommxcs periameHTupyercs IlonmoskeHuem o
TEKyI[eM KOHTPOJIE YCIEBAEMOCTH M IPOMEKYTOUHOM aTTECTalluy 00yUJaIOIINXCsl, BBEACHHBIM B JICHCTBUE
npukazom ot 08.02.2018 Ne 61-O/I.

Cy0beKkTbl, Ha KOTOPBIX HANIPaBJIeHA Npoueaypa:

[Tpouenypa oneHUBaHUS JIOJKHA OXBAaThIBaTh BCEX OOYYaOLIMXCS, OCBAaUBAIOUINX AUCLUILIMHY
(Monynb). B ciydae, ecnu oOyuaromuiicss He TPOXOIUI MPOLEeypy 0e3 YBaKUTENbHBIX MPUYHH, TO OH
CUMUTAETCS] UMEIOIIUM aKaJIEMUYECKYIO 3a/10J5KEHHOCTbD.

Ilepuoa npoBegeHuns NpoueaypsbI:

[Tpouenypa oleHMBaHUS MPOBOJUTCS IO OKOHYAHMM HW3YYEHHS JUCLMIUIMHBL (MOIyJs) Ha
nocnegHem 3aHATUK. B caydae npoBeseHMA TECTMPOBAHMA Ha KOMMbIOTEPAX BPEMA M MeCTO NpoBeLeHMA
TeCcTMpOBaHWA npenogasatenn Kadeapbl COrNACyoT € MHOOPMALMOHHO-BBIYNCAINTENbHBIM LIEEHTPOM U
[OBOAAT A0 CBeAeHMA 0DyYatoLWMXCa.

TpeOoBaHusl K MOMEILICHUSIM U MATEPHAJbHO-TEXHHYECKUM CPeIACTBAM /JJIsl MPOBeJIeHUs
NpouLexypbI:

TpebGoBanusi K ayIUTOPUU NJsl MPOBENCHHUS MPOIEAYpbl U HEOOXOAMMOCTh MPUMEHEHUS
CIELMATM3UPOBAHHBIX MaTEPUATIbHO-TEXHUUECKUX CPEICTB ONPEIEISIIOTCS PEN01aBaTEIEM.

TpeboBaHus K KaApOBOMY 00ecCleYeHHUI0 NIPOBeIeHUsI MPOLEeAYPbI:

[Tpouenypy npoBOIUT IPENOAaBATENb, BEAYIINHI JUCHUILTUHY (MOIYIb).

TpeboBanns k 0aHKY OLICHOYHBIX CPEICTB:

Jo Havama mpoBEACHUS MPOIEAYPHl MPENoJaBaTEIeM MOATOTABIMBACTCS HEOOXOIUMBIN OaHK
TECTOBBIX 3ajaHui. [lpenoaasatenn kadbeapbl pa3pabaTtbiBatoT 33ZaHMA 414 TECTOBOro 3Tana 3a4éTa,
YTBEPKAAIOT WX Ha 3acefaHnn Kadeapbl M nepefatoT B MHOOPMALMOHHO-BLIYUCAUTENbHLIA LEHTP B
9N1EeKTPOHHOM BUAE BMECTe C Konuen peLeH3nn. MMHUManbHoe KONMYeCcTBO TeCTOB, COCTaBAAOLWMX GOHA
TECTOBbIX 331aHNIN, PACCYUNTBLIBAKOT NO GOpMye: TPYA0EMKOCTb ANCLMMANHLI B 3.€. YMHOXWTb Ha 50.

TecTbl BK/tOYaOT B cebs 3a4aHMA 3-X ypOBHEN:

- T3 1 ypoBH: (BBIOpaTh BCE MpaBUIIbHBIE OTBETHI)

- T3 2 ypoBHS (COOTBETCTBHE, MTOCIEAOBATEIHLHOCTD)

- T3 3 ypoBHS (CUTyallMOHHAS 33]1a4a)

CooTHomeHue 3aJaHMIi pa3HbIX YPOBHE M IPHCY:KIaeMble 0a/IbI

Bun npoMexyTo4HOM aTTecTanuu
9K3aMEeH
KomuuectBo T3 1 ypoBHs (BbIOpaTh Bce MpaBUiIbHbIE OTBETHI) 30
Kos-Bo 0ansioB 3a mpaBUIIbLHBIN OTBET 1
Bcero 6amos 30
KonnuectBo T3 2 ypoBHS (COOTBETCTBHE, OCIEAOBATEIBHOCTD) 15
Kous-Bo 0ansioB 3a mpaBUIIbHBIN OTBET 2
Bcero 6amos 30
KonngectBo T3 3 ypoBHS (cuTyalloHHas 3a1a4a) 5
Kos-Bo 0ansioB 3a mpaBUIILHBIN OTBET 8
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Bcero 6amos 40
Bcero tecToBEIX 3amaHni 50
Htoro 6amios 100
MuH. KOJIU4YeCTBO 0aIOB IJIS aTTECTALMU 70

OnucaHue nNpoBeieHUs NPOLEIYPbHI:

TectupoBaHue SBISETCS 00S13aTEIILHBIM JTAlOM 3K3aMeHa HE3aBHCHMO OT Pe3yJbTAaTOB TEKYIIETO
KOHTpPOJISI ycreBaeMocTU. TecTupoBaHHE MOMKET NPOBOAUTHCA Ha KOMIIbIOTEpe WM Ha OyMaskHOM
HOCHTEJIE.

TectupoBanue Ha OyMa’kHOM HOCHTEIE:

KaxxnoMmy oOydaromemycsi, IpUHUMAIONIEMY y4acTHE B MPOLEAYype, MPerogaBaTesieM BBIIACTCS
OJaHK MHIMBUIYyaJdbHOTO 3aAanus. [locie nmonydyeHus 61aHKa HHIUBUAYAIBHOTO 3a/1aHUs 00yJarouiics
JIOJKEH BBIOPATh MPABHIILHBIC OTBETHI HA TECTOBBIC 33JJaHUS B YCTAHOBIICHHOE MPETIOaBATEIIEM BPEMSI.

OOyuaroniemycs npeajaraeTcs BhIIOJHUTE 50 TECTOBBIX 3aJ]aHUI Pa3HOIO YPOBHS CIIOKHOCTH Ha
sK3aMeHe. Bpemsi, 0TBOIMMOE Ha TECTUPOBAHUE, COCTABIISACT HE OoJiee MOIyTopa aKaJIeMUISCKUX YacoB Ha
9K3aMeHe.

TecTupoBaHue HA KOMIIBIOTEPAX:

Hns  mpoBeneHusi TectupoBaHus —ucnosb3yercss mporpamma  INDIGO. OG6yuaromemycs
npenaaraeTcss BBIMOMHUTH 50 TECTOBBIX 3a/laHUN Pa3HOrO YpPOBHS CIOKHOCTH Ha dK3ameHe. Bpews,
OTBOJIMMOE Ha TECTUPOBAHHE, COCTABIISIET HE OOJIee MOJIyTOpa aKaIEeMUUECKIX YaCOB Ha IK3aMEHE.

Pe3yabTaTsl npoueaypsl:

Pe3synbrarhl TecTUpOBaHMS HAa KOMIIbIOTEpE WJIM OyMa)KHOM HOCHUTENIE HMMEIOT KaueCTBEHHYIO
OIICHKY <«3auTeHO» — «HE 3adreHo». OIEHKH «3a4TeHO» IO Pe3yiIbTaTaM TCCTHUPOBAHHS SIBIISIOTCS
OCHOBaHUEM JJIsl JOMycKa o0ydJaromuxcs K codeceqoBanuio. [Ipy moiydeHUn OIEHKU «HE 3a4TEHO» 3a
TECTUPOBaHUE OOydYaIOIMIUKCA K COOSCeIOBAaHUIO HE JOIYCKASTCS W MO Pe3ysibTaTaM IMPOMEXYTOYHON
aTTecTalliy MO JUCIHUILTUHE (MOAYIIO) BHICTABISIETCS OIICHKA «HEYIOBIETBOPUTEIHHON.

PesynbTarhl mpoBeieHus MPOIeAYPhl B 00s3aTEILHOM TOPSIKE MPOCTABIISIOTCS MPEIoAaBaTeIIeM
B DK3aMEHAIIMOHHBIE BEJJOMOCTH B COOTBETCTBYIOLIYIO rpady.

3.2. MeToaunka npoBe/ieHUsl YCTHOTO co0ece10BaHMs

Lesbio npoueaypbl IPOMEXYTOUHOH aTTeCTallMU 110 AUCHUIUIMHE, TPOBOJUMOI B popMe yCTHOTO
co0eceoBaHus, SBJSIETCSI OLEHKA YPOBHSI YCBOGHHS OOy4aroIIMMMCS 3HAHWW, IPUOOpPETEHHUs] YMEHUH,
HaBBIKOB U ¢(hOPMUPOBAHHOCTH KOMIETEHINH B pe3y/IbTaTe U3y4eHUsl y4eOHOM JUCIUIUINHBL

JlokajbHbIe HOpMaTHBHbBIE AKThI, perJiaMeHTUPYIoLIe TPOBeeHe NPOLeaYyPbI:

[IpoBeneHne mpoMeXyTOUHOHN aTTecTauu oOywarommxcs periameHTupyercs IlomoskeHuem o
TEKYILEM KOHTPOJIe YCIIeBAaEMOCTH U MTPOMEKYTOUHOM aTTecTaluy 00yJaroluxcs, BBEJJICHHbIM B JIeiicTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0beKkTbl, Ha KOTOPBIC HATIPABJICHA MpoLeaypa:

[Tpouenypa oleHHBaHUS JTOJIKHA OXBAaThIBaTh BCEX OOYYaIOLIMXCS, OCBAUBAIOUIMX AMCLUUILIMHY
(Monynb). B ciyuae, ecnu oOydaronuiics He MPOXOAMI Npouenypy 0e3 yBaXXHTEIbHBIX MPUYUH, TO OH
CUMUTAETCS] UMEIOIINM aKaJIEMUYECKYIO 3a/10J5KEHHOCTbD.

ITepnon npoBeneHust npoueaypsbl:

[Mporienypa oOleHWBaHHWS TPOBOAMTCS IO OKOHYAHWHM W3YYCHUs TUCIHHIDIMHBI (MOAYJs) B
COOTBETCTBHUH C IPUKA30M O IPOBEIECHUH IPOMEKYTOUHON aTTeCTalluH (€CTIN IPOMEKYTOUHAs! aTTeCTaIHs
npoBoautcst B (opme sk3ameHa). Jlekanatom QakynbTeTa MOXKET OBITh COCTaBIICH WHIWMBUIYaTbHBIN
rpaduK MPOXOXKACHUS MPOMEXKYTOUHOH aTTecTalluy JUis 00y4aroIlerocsi Mpu HAIWYMU OIpeesIeHHBIX
0OCTOSITENLCTB.

TpeOoBaHusi K NMOMelIeHUSIM U MATEPHAIbHO-TEXHHYECKHM CpeJCTBAM /UIsA NPOBeJeHHs
NpoueaypbI:

TpeboBaHust K ayauTOpUM JJIS TPOBEICHUS NPOLEAYpPHl M HEOOXOIUMOCTh NPUMEHEHUS
CHeHaTM3UPOBAHHBIX MaTEPUATIbHO-TEXHIUUECKUX CPEICTB OMPENEISIOTCS MPENo1aBaTeIeM.

TpeboBaHus K KAAPOBOMY 00ecCIeYeHUIO TPOBeAeHUs MPOLEAYPbI:
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[Iporienypy TPOBOIUT TMpeNoAaBaTeNlb, BEAYIIMH JUCHUILUIMHY (MOMAYNb), KakK IpaBHIIO,
MIPOBOSIINN 3aHATHS JEKIIUOHHOTO THIIA.

TpeOoBaHusi K 0aHKY OLIEHOYHBIX CPEACTB:

Jlo Hauama mpoBeAeHUs MPOLEAYpHl MpenojaBaTeieM MOJIrOTaBINBACTCS HEOOXOAMMBI OaHK
OLICHOYHBIX MaTEePHAJIOB ISl OIICHKHU 3HAHUI, yMEHUH, HABBIKOB. baHK OIIEHOYHBIX MaTePHAIOB BKIFOYAET
BOTIPOCHI, KaK MPaBUIJIO, OTKPHITOIO THIIA, TIEPEUEHb TEM, BRBIHOCUMBIX Ha OMpPOC, TUNOBbIE 3anaHus. U3
0aHKa OIEHOYHBIX MaTepuaioB (GOPMHUPYIOTCS NeYaTHbIC OJaHKH WHIAMBUIYAJTbHBIX 3aaHui (OWIICTHI).
KomnuyectBo BOmpocoB, X BUJ (OTKPBHITHIE WM 3aKpBIThIE) B OJaHKE WHIAMBHAYAJIbHOTO 3aJaHUs
OTIpEIeIISICTCS MPETOAaBATEIeM CAaMOCTOSTEIBHO.

Onncanue NpoBeaeHUsI MPOLEAYPHI:

Kaxnomy obOyuaromiemycsi, IpUHUMAIOIIEMY YYacTHE B MPOLEIype, MPEnoaBaTeieM BbIIACTCs
OJIaHK WHAMBHIYaTBHOTO 3aanus. [locie momydeHus OJlaHKa WHAWBUYAIBHOTO 3aJaHUs M TIOATOTOBKH
OTBETOB OOYYAIOIIMIACS JOJDKEH B MEPYy MMEIOUIMXCS 3HAHWM, YMEHHIA, HaBBIKOB, C(hOPMUPOBAHHOCTH
KOMIICTCHIIMH JaTh YCTHBIC Pa3BEPHYThIC OTBETHI HAa IMOCTABJICHHBIC B 3aJIaHUHM BOIPOCHI U 3a/JaHUS B
YCTAaHOBJICHHOE TpernojaBareneM Bpems. [IpomaomKuTensHOCTh MPOBENEHHs MPOLEAYPHI ONpenesIeTcs
MPEToIaBaTeNIeM CaMOCTOSITENIbHO, HCXOAS M3 CIIO0KHOCTH WHIMBHIyalbHBIX 3aJlaHUH, KOJHMYECTBA
BOIIPOCOB, 00bEMa OIICHWBAEMOT'0 YY€OHOTO MaTepualia, O0IIel TPYA0eMKOCTH N3y4aeMON JUCIUTUIHHBL
(Momyns) u qpyrux GpakToOpoB.

CobecenoBanre MOXKET MTPOBOIUTHCS 110 BOIPOCcaM OmiieTa M (MJIH) IO THITOBBIM(BIM) 3a/1a4e(am).
Pesynprat cobeceqoBanus onpeaensieTcss OUEHKaMH «OTIMYHOY, «XOPOII0Y, «yIOBIECTBOPUTEIHHO» U «HE
YIIOBJICTBOPUTEIIEHOY.

B otnmenbHBIX ciydasx mociie coOecemoBaHHUS 10 OCHOBHOMY OHJIETY CTYACHTY MOTYT OBITh
MIPEJUIOKEHBI JOTOTHUTEIBHBIC BOMPOCHI U (MJIN) 33]1a4U JUUIsl YTOYHEHUS Pe3yJIbTHPYIOIIEH OI[CHKH.

Pe3yabTaThl npoueayphbl:

Pe3ynbTaThl poBeCHUS MPOLEAYPHI B 00s13aTEILHOM MOPSIIKE MPOCTABIISIOTCS MPETOAaBaTeieM
B 3a4eTHBIC KHIKKH OOYYaIOLIMXCS M SK3aMEHAI[MOHHBIC BEIOMOCTH W NPEACTABISIOTCS B JEKaHAT
dakynbpTeTa, 32 KOTOPBIM 3aKperyieHa 00pa3oBaTelibHasl IPOTrpaMMa, JIM0O B OTIIEN MOJITOTOBKH KaJlpoOB
BBICIICH KBAJTM(PUKAIHH.

[To pe3ynbraTam MpoBeJCHUS MPOISTYPhI OLICHUBAHMUS PETIOAABATEIIEM JICTIAETCs BBIBOJI O
pe3yibpTaTax MPOMEKYTOYHOM aTTeCTAI[|H MO JUCIUTUTHHE.

3.3. MeToanka npoBepKH pellieHns TUMOBBIX 32124

Heabo mpoueaypbl TeKylleld aTTecTaly MO AUCHUILIUHE (MOIYIIO), MPOBOAUMON B (opme
BBITIOJTHEHUS PEIICHUS 3a]1a4, SIBJISIETCS OIICHKA YPOBHS YCBOCHUS 00 yJarOIIMMUCS 3HAaHUM, TIPUOOPETCHHS
YMEHHI, HaBBIKOB M C(OPMUPOBAHHOCTH KOMIIETCHIIUN B pe3yabTaTe M3yuyeHUs y4eOHOW AMCIUTIIMHBI
(J4acT AUCIMILTUHBI), OLIEHKAa CIOCOOHOCTH 00yUaroerocs: K Hay4YHO-UCCIIeI0BATENLCKOMN e TEIbHOCTH.

JlokajibHbIe HOpMaTHBHbIE AKThI, perJIaMeHTUPYIOLIe TPOBeeHe NPOLeaYyPbI:

[IpoBeneHne MpOMEXYTOUHON arTecTanuu olydaroumxcs pernaMmentupyercs [lomoxenuem o
TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui 00y4aroIINuXcsl, BBEIEHHBIM B IEiCTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0beKThbl, HA KOTOpPbIE HANIPABJIEHA NpoLeaypa:

[Tpouieaypa orieHUBaHUS JOKHA OXBATHIBAaTh BCEX 00YUYAIOIIUXCSI, OCBAaUBAIOLINX TUCIUILINHY. B
cilydae, eclii oOy4Jaroluicsl He BBITOJIHUI MPOJIEMOHCTPUPOBAT YMEHHUE PEHICHUs 3a/1ad, OH CUUTAETCS
HMMEIOIINM aKaJEMUYECKYIO 3a/10JDKEHHOCTD 10 MPaKTUYECKUM HaBBbIKaM.

Ilepuon npoBeneHust npoueayphbl:

Pemuienue 3a1a4 BBITTOHSETCS CTYAEHTaMU Ha ayAUTOPHBIX 3aHATUSX.

TpeOoBanusi K MOMeNIeHUSIM ¥ MATEPHAJTbHO-TEXHUYECKHM CpeICcTBaM /Jisi NMPOBeAeHUs
NpOoLEeAYypPbI:

Hnst pemieHust 3aa4 BO BpeMs ayAUTOPHBIX 3aHATUHA CTYAEHTHI CHA0XalOTCS CIPaBOYHON
JIUTEpaTypoil, MepeYHEM TUIIOBBIX U CUTYaI[MOHHBIX 33]1a4

TpedoBaHusi K KAIPOBOMY 00eceYeHUI0 TPOBeAeHNsI PoLeYyPbI:

[Ipouenypy olleHMBaHMS PEIICHUS 3a7a4 IPOBOUT MPENOAaBaTENb, BEAYIIHI TUCIUIUIUHY.

TpeboBaHusi K 0aHKY OLIEHOYHBIX CPEICTB:
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Jlo Hayanma mpoBeNeHHS MPOILEAYpbl MpernoaaBaTesieM MOArOTaBIMBAeTCs HEOOXOAMMBIN OaHK
OIICHOYHBIX MaTePUaJIOB JJIs OLICHKY 3HAHUN, YMEHUH, HAaBBIKOB. baHK OIEHOYHBIX MaTEPHAJIOB BKITFOYAET
B ce0sl mepedyeHb TUIIOBBIX U CHUTYAI[MOHHBIX 3aa4 U TpPeOOBaHUS K BBHIMNOJHEHHIO M O(OPMIICHHUIO
pelIeHusl, AITOPUTMbI PEIICHHUS.

OnucaHue nNpoBeieHUs NPOLEIYPbHI:

Pemienne 3agad NMpoOU3BOIUTCA CAMOCTOSITENIBHO B WHIAMBUIYAJIBHOM MOPSAKE WU MajbIMU
rpyInmamu.

Pe3yabTaThl npoueaypsbl:

Pemennie 3amau oneHuBaercs 1mo 2-X Oa/UIbHOM IIKalle: «3a4TeHO», «HEe 3auTeHo». OleHka 3a
pellIeHre YUYUTHIBACTCS MPU MPOBEICHUH MPOMEXKYTOUYHON aTTECTAllMK HA dTaNe MPOBEPKU MPAKTHUECKUX
HAaBBIKOB.

3.4. MeToauka npoBe/ieHUs MPOBEPOYHOI padoThI

Heabio nmpoueaypbl TEKyLIeH aTrrecTaluu, IPOBOJUMON B (OpMe BBINOIHEHUS MPOBEPOUHOM
paboThI, SBISETCS OLIEHKA YPOBHS YCBOCHHS 00YUYaIONIMMUCS 3HAHHHA, TPUOOPETEHHs] YMEHUN, HABBIKOB U
c(OPMHUPOBAHHOCTU KOMIIETEHIMH B pe3y/ibTaTe U3ydyeHHsl ydeOHONW TUCIMITIIMHBI (YACTHU JUCLMILIIMHBIL),
OLIEHKA CIIOCOOHOCTH 00yYaromerocsi K Hay4HO-HCCIIE0BATENbCKOM eI TETbHOCTH.

Jloka/ibHbIe HOPpMATHBHBbIE AKThI, PerJIAMEHTUPYIOLHE IPOBe/ieHU e MPOLeyPbI:

[IpoBeneHne MPOMENKYTOUHOW aTTeCTAllMM OOydaromuxcs perjameHTtupyercs [lomoxxeHmem o
TEKYILEM KOHTPOJIE YCIIeBAEMOCTH U TPOMEKYTOUHOM aTTecTaliuy 00y4arolxcs, BBEJCHHbBIM B JIeiicTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0bekThbl, Ha KOTOpPbIE HANIPABJICHA NPoLeaypa:

[Tponerypa olieHUBaHMs 1OJIKHA OXBAThIBaTh BCEX 00YUYAIOIIMXCsl, OCBAUBAIOIIUX JUCLHUILINHY, 10
KOTOpPOI MpelyCMOTPEHO BBIIIOJHEHUE IPOBEpOUHOl paboThl. B ciywae, eciu oOywarouuiicss He
BBINOJIHWI paboTy, TO OH CUUTAETCS UMEIOIUM aKaJIEMHUECKYIO 3a]I0JKEHHOCTb.

Ilepnon npoBeneHust npoueayphbl:

[TpoBepouHast paboTa BBINNOJIHAETCS CTYJEHTAMU BO BpPEMs UTOTOBOIO 3aHATHS IO OKOHYAHUHU
U3Y4EHHUs pa3jielia AUCIUILINHBL.

TpeOoBaHus K NMOMelIeHUSIM U MATEPHAIbHO-TeXHHMYECKHM CpeJCTBAM /UISA NPOBeJeHHs
NpouLexypbI:

KontponbHass paboTa BBINOJHAETCS CTYJEHTaMU B XOJi€ AyAMTOPHBIX 3aHATUH B yueOHbIE
ayUTOPHUSX JJISl TPOBEJICHUS TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTectauuu — kad. NeNe 3-522a, 3-
523, 3-525, 3-414, 1-307, 1-404.

[Tpu He0OX0MMOCTH MPU MOATOTOBKE K padOTE CTYAEHT MOKET BOCIIOJIb30BATHCS Ay JUTOPUEH ISt
CaMOCTOSITENTbHON PabOTHI.

TpeGoBanus Kk kKagpoBoMy o0ecleYyeHHI0 POBe/ICHUs NPOLEAYpPbI:

[Tponetypy olieHUBaHMsI MPOBEPOYHON pabOThI MPOBOAMT MPETOAaBaTENb, BEAYIINN JUCIUILTUHY.

TpeGoBanus kK 0aHKY OLIECHOYHBIX CPeACTB:

Jlo Hauama mpoBeAeHUs NpOLENYphl MpernojaBaTeieM MOJIrOTaBINBaCTCS HEOOXOAMMBIM OaHK
OLICHOYHBIX MaTepUasoB i OLIEHKH 3HAHUN, YMEHUH, HaBbIKOB. BaHK OIIEHOYHBIX MaTepUaJIOB BKIOYAET
B ce0s1 BapuaHTHI POBEPOYHOM pabOThI M TPEOOBAHMUS K €€ BBINOJIIHEHHUIO U oopmieHnto. OOyuaronuiics
BBITNIOJIHSIET BapHaHT pabOThl, MpeAHAa3HAUYEHHBIN JIJIs1 HErO0 B COOTBETCTBUM C TpeOoBaHUsMU. B ciydae
BBITOJIHEHUS CTYJICHTOM HE CBOET0 BapHaHTa, paboTa HE 3aCUMUTHIBACTCS U BO3BPAIIAETCS CTYACHTY IS
UCIPaBJICHUS.

Onucanue npoBeeHUsi NPOLEAYPHI:

[TpoBepouHasi paboTa BBIMOIHAETCS CTYACHTAMH B XOJIe ayJAUTOPHBIX 3aHATHHA, paboTa MOAJIEKUT
MIPOBEPKE U PELIEH3UPOBAHHUIO.

PesyabTaTsl npoueaypsi:

KontponbHast pabora oueHuBaercss 1o 4-x OaUIbHOM IIKaje: «OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEIHHO» U «HEYIOBIETBOPUTENbHOY». OIleHKa 3a pabOTy YYHUTBHIBAETCS MPH MPOBEACHUU
MIPOMEXYTOUHOM aTTecTallMy Ha JTare MPOBEPKU MPAKTUUECKUX HABBIKOB.
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