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Pabouas nporpamMma qHCHUITHHBI «BhIciIas MaTemMaTukay pazpadboTana:

- B cootrBeTcTBUU ¢ TpeboBanusamu OI'OC BO — cnenumanurer no cnenuanbHocTH «21.05.06
HedrerazoBble TeXHUKA U TEXHOJOTUMY, YTBEPKIACHHOTO IprKazoM MuHoOpHayku Poccun Ne 27 ot
11 suBapsa 2018 r.;

- Ha OCHOBAaHMH Y4eOHOrO IUIaHa crenuanuTeTa mo cnenuaibHocTH «21.05.06 Hedrerasossie
TEXHHKA W TEXHOJOTHW», HampaBiIeHHOCTh (mpoduib) «Pa3zpaboTka u sKcIuTyaTanus He(QTAHBIX U

I'a30BbIX MGCTOpOX(HCHHﬁ)).

CocTaBHUTEND: K.I.H., gou. JI.B. bakeeBa

PaGouass mporpaMmma paccMOTpeHa W 0100peHa Ha 3acelaHUH Kadeapbl BbICIICH

marematuku ot 25.01.2021 r., mpoTtokos Ne 7.

3aBenyromuit kadenpoit J.T.H., Ipod. A.IL. T'ociogapukos

Pabouan nporpamma corJjiacobaHa:

HauansHuk otnena
JMLIEH3UPOBAHUS, aKKPEAUTALIMH U k.I.H.  JlyOpoBckas FO.A.
KOHTPOJISI KauecTBa 00pa3oBaHMs

HavansHuk oTnena METOIUIECKOTO

K.T.H. Pomanuukos A.1O.
obecrnievueHus yueOHOro mpoiiecca




1. EJIM M1 3AJIAYY TUCHMUTIINHBI

Meab AMCHUNIMHBI:

— mnpuoOpeTeHue oOOydJarImmxcss 0a30BBIX MaTeMaTHYECKUX 3HAHWUH, CIOCOOCTBYIOIIUX
YCHEIIHOMY PEIICHUIO MPAKTUYECKUX 3aJ1a4 U YCIEIIHOMY OCBOCHHIO PA3IMYHBIX KYPCOB;

— TIOATOTOBKA OOYYalOIIUXCS K OCBOCHHUIO B IIOCICAYIONIMX CEMECTPaX CMEKHBIX |
CIIeIIMAIbHBIX JUCITUTIINH;

— mpuoOpeTeHHue OOYYArONIUMHUCA HAaBBIKOB TOCTPOCHHS MAaTEMaTHYECKUX MOJENIeH IpH
pEIIeHUY IPUKIIATHBIX 33/1a4 B TPOPECCUOHATBLHON eI TEIILHOCTH.

OcHOBHBIE 331a4H TUCUUILTHHBI:

— TOJIy4eHHE OOIIMX TPEJCTABICHUNA O COJEPKaHWM M METOAAaX MaTeMaTHKH, e MeCTe B
COBPEMEHHOM CUCTEME €CTECTBO3HAHMS M ITPAKTUUYECKOW 3HAYMMOCTH JIJIs COBPEMEHHOTO 00IIeCTBa, O
MPAKTUYECKONH 3HAYMMOCTH TEOPETUYECKHUX Pa3pabOTOK B 00JIACTH MAaTEMATHKH, UX HEOOXOIUMOCTH
JUIsL pa3BUTHS COBPEMEHHOro oOIIecTBa M 00eCleYeHHs] Hay4YHOTO M TEXHMYECKOTO IMporpecca, o
BEJIYIIEH POJIM MAaTEMAaTUKHU KaK sI3bIKa HAyKU MPU U3YYEHHH BOIPOCOB M MPOOJIEM, BOZHUKAIOIIUX B
pa3IMYHbIX 00JaCTSIX HAYKH U TEXHUKH;

— (QopMupoBaHUE TBEPJBIX HABBIKOB PEIICHUS MAaTeMaTUYECKHX 3a7ad C JOBEACHHEM IO
MPAKTUYECKH MPUEMIIEMOTO pe3ylibTaTa U Pa3BUTHUS Ha TOM 0a3e JIOTMYECKOTO U aITOPUTMHYECKOTO
MBIIIICHUS;

— OBJIa/ICHHE TIEPBUYHBIMU HaBBIKAMH MaTEMaTHYE€CKOTO MCCIEAOBAHUS U YMEHUSIMU BBIOMPATH
HEOOXOMMBIC BHIYUCINUTEIbHBIE METOABI M CPEICTBA MPU PEUICHUU MPUKIATHBIX 33]1a4, CBA3AHHBIX C
npoecCHOHANBHOM e TENIbHOCTHIO B 001aCTH TEXHOIOTHI OypeHUs] HEPTSIHBIX U Fa30BBIX CKBAYKUH,

— (GOopMHUpPOBaHHE MOTHBALIMM K CAMOCTOSITEILHOMY MPHOOPETEHUIO W UCIOJI30BAHUIO B
MPAKTUYECKON JESITeTbHOCTH HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnmuna «MaTemMaTHKa» OTHOCUTCS K JMCHUUIUIMHAM O0S3aTelbHONH YacTH OCHOBHOM
npodecCHOHAIbHONW 00pa3oBaTebHON TporpamMmel 1o crnernuaibHocTu «21.05.06 Hedrerazosbie
TEXHUKA U TEXHOJIOTMM» U u3y4aercs B 1, 2, 3 u 4 cemectpax.

3HaHUs, YMEHHUS W KOMIIETEHIIUH, OCBOCHHBIC TIPU W3YyYEHUU JAHHOW JUCIUIUIHHBI,
UCIIONB3YIOTCA B TPOLECCe H3YYEHUs] CHEUUaTIbHbIX JUCHUIUIMH: «OCHOBBI aBTOMAaTH3alluu
IIPOM3BOJCTBEHHBIX  IpoleccoBy, «MexaHHKka CIUIONIHOW  cpeasl», «MarepuaioBeneHue»,
«DNEeKTPOTEXHUKA» U IPYTUX, MPETYCMOTPEHHBIX YIEOHBIM IIIAHOM.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JTUCHUIIJIMHE,
COOTHECEHHBIE C IIJIAHUPYEMBIMU PE3YJbTATAMHA OCBOEHUS OCHOBHOM
MMPOPECCHUOHAJIBHOMN OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

[Iporiecc u3ydyeHus: TUCHUILTMHBI «MareMaTuka» HampaBlieH Ha (OPMUPOBAHHE CIEAYIOIIUX
KOMIIETEHITHH.

®opmupyemMble KOMIIETEHIIUH
Kon u HanMeHOBaHHE HHANKATOPA
Conepmaﬂne KOMIIETCHIIUU Kon HOCTHIKCHUSI KOMIIETEHIIUH
KOMIIeTeHIHH
Crnoco0eH pemiarb OIlK-1 OIIK-1.2. Hcnomp3yeT OCHOBHBIE 3aKOHBI
MIPOU3BOJICTBEHHBIC U €CTECTBCHHOHAYYHBIX AWCIMILUINH, TIpaBHIIa
(Win) MCcrIeToBaTeIIbCKIE MTOCTPOCHUS TEXHHUYECKUX CXEM M UEPTEHKEH.
3agauu OIIK-1.4. 3HaeT MPUHIUIAATIBHBIE
npodeCCHOHATbHON 0COOEHHOCTH MOJICITUPOBAHUS
JESTEIILHOCTH C YU4ETOM MaTEeMATHYECKUX, PU3NYECKUX U XUMHUYECKHX
OCHOBHBIX TpeOOBaHUIl U MPOLIECCOB, npeHa3HauYeHHbIE JUTSE
noTpebHOCTEH KOHKPETHBIX TEXHOJIOTUYECKUX MTPOIIECCOB.
HedTerazoBoi oTpaciu




@®opMupyeMble KOMIIETEHIIHU

Koa u HauMeHOBaHHeE HHAXKATOpAa

Collep)lca}me KOMIIETCHIIUH Kon AOCTHKCHUSI KOMIIETEHIIUH
KOMIIeTeH MU
Croco0eH UCII0IBL30BaTh OIIK-4 OIIK-4.7. OueHuBaeT cXOOUMOCTh
parroHaIbHBIC METOIBI Pe3yJbTaTOB PACUYETOB, MOTYIACMBIX 110
MOJCIIUPOBAHUS Pa3IMYHBIM METOIUKAM.

MPOLECCOB IIPUPOIHBIX U
TEXHUYECKHUX CHCTEM,
CIIZIOIIHBIX U paSILeJIéHHLIX
cpen,

re0JIOTMYECKON Cpebl,
MaccuBa

TOPHBIX ITOPOJ

4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI
4.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

O061ast TpPyA0EMKOCTh AUCHUIUIMHBI cocTaBisieT 15 3aueTHbix eaunuil, 540 akaeMUYeCKUX YacoB.

. Bceero CemecTpbl

Bun yuebnoit pabotbl 4ACOB 1 > 3 4
AyauTopHBIE 3aHATHS (BCEro), B TOM UHUCIIE: 241 68 68 ol o4
Jlexun 103 34 34 17 18
[Tpaktueckue 3anstus (113) 138 34 34 34 36
CaMO'CTOHTeJII)Haﬂ padora crynentoB (CPC), B Tom 155 40 58 12 45
YHCIIe:
[ToaroToBKa K MPaKTUYECKUM 3aHITHSIM 86 19 37 6 24
Pacuerno-rpaduueckoe 3ananne (PI'3) 36 12 12 - 12
WHauBHyaibHOE JOMAIIHEE 3aJaHNe 24 6 6 6 6
[ToaroToBKa K KOJJIOKBHYMY 9 3 3 - 3
Buja npomexyTouHoi aTTecTannu — 3k3amMen (J) 144 36 36 36 36

CRNC)RNEC)NNE)

O01as TPyA10eMKOCTb TN CIIUTITHHBI

aK. yac 540 144 | 162 | 99 135

saw.en | 15 4 | 45 | 275]| 3.75




4.2 Cogepxanne TUCUMIJIMHBI
Y4eOHBIM IIAHOM MPETYCMOTPEHBI: JIEKIIUHU, IPAKTHUECKUE 3aHATUS K CAMOCTOSATENIbHAs paboTa.

4.2.1. Pa3geinl AMCHUILIMHLI M BUABI 3AHATHI

Bungl 3agstuit
@ =
=] L <
, = SE| 23 3 X
Ne Pa3nen muciuIninHebl § § E E S g E E‘
o g EE| 2% S«
3 = 0| 8% 85
= @; = =
= L“} s
1 Paznen 1. DnemeHThI TMHEWHON U BEKTOPHOM 32 10 10 i 12
anreOpsl
2. | Pazmen 2. Anasmtudeckasi TeOMETpus 44 14 14 - 16
3. Pasznen 3. BeengeHue B MaTeMaTUYEeCKUA aHAJIN3 32 10 10 - 12
" Paznen ét I[I/I(l)(l)epeHHI/IaJH)HE)e WCYHCIICHHE 48 14 14 i 20
(GYHKINH OJJHOM MepeMeHHOU
5. | Pazgen 5. DnemeHTHI BoICIICH anreOpsl 24 8 8 - 8
6. Pa3):(eun 6. I/IHTerpajILHoe UCYHUCIICHUE QYHKIIUI 54 12 12 i 30
OJIHO MepeMeHHON
Paznen 7. O6bikHOBEHHBIE TUDPEpEeHITNATbHBIC 26 6 16 i 4
ypaBHEHUS
Pasznen 8. @yHKIMK HECKOJIBKMX NEPEMEHHBIX 13 5 6 - 2
9 Paznen 9. MaterpansHoe ucuncneHne QyHKIMii 24 6 12 i 6
HECKOJIBKUX TIEPEMEHHBIX
10. | Pasznmen 10. YucnoBble v pyHKIIMOHAIBHBIE PSIBI 39 8 16 - 15
11 Paznen 11. Teopus BeposTHOCTEN U 60 10 20 i 30
MaTeMaTH4yecKasl CTaTHCTUKA
Bceero | 396 103 138 - 155




4.2.2. Conep:kaHue pa3iejoB JUCUUIIIHHBI

Ne
n/n

Haumenosanue
pas3aena
JTUCIHUIIINHBI

Coz[epmafme JEeKIMOHHbIX 3aHATHI

TpyaoemkocTs
B aK. yacax

1 cemecTp

Pazmen 1

Brenenue. llenum u 3amaun kypca. CBsizb C
JIpYyruMu JTUCHUTITHHAMM. Opranuzanus
W3Yy4YEHUs JUCLUIIIUHBI.

Ornpenenureny u UX BbIYUCICHHE. MaTpHIlbl,
neiictBuss Hax Humu. OOpaTHas Marpuna.
CucreMbl JMHEWHBIX ypaBHeHMH. [IpaBuio
Kpamepa. Marpuunsiii Meton. PaHr maTpuiibl.
Teopema Kponekepa-Kanemm. Meron ['aycca.

Meton xoopauHaT. BekTophl, JHHENHBIE
onepanuu Hajg HUMH. CKalsipHOE, BEKTOPHOE U
CMEUIAaHHOE TIPOU3BEIAEHUS BEKTOPOB M HX
CBOICTBA.

10

Pa3nen 2

VYpaBHeHHs] IJIOCKOCTH M MpsMOW B
npocTpaHcTBe.  B3aummHOe — pacronoxeHue
NpsIMOM U TJIOCKOCTH B mpocTpaHcTse. [Ipsmas
Ha miaockoctu. KpuBble 2-ro  mopsnka:
OKPYXHOCTb, JUIHIIC, THIIepOoIa, napadoa.

14

Paznen 3

OyHKLMS. OcHoBHbIE JJIEMEHTapHbIE
GyHKIUH. [Ipenen YU CIIOBOU
IIOCJIEI0BATEILHOCTH. IIpenen GyHKIMH.
IlepBbIii M BTOpPOl 3aMedarelbHBIE IIPEAEIIbI.
OKBHUBaJICHTHOCTU. HemnpepbIBHOCTh (PYHKIUH,
KJaccupUKalus ToueK pa3pbiBa. (OCHOBHBIE
TEOPEMBI O HETIPEPBIBHBIX (DYHKIIUSX.

10

Hroro 3a cemectp

34

2 ceMecTp

Paznmen 4

[Tpon3BonHas GyHKLIMH, €€ TEOMETPUUECKUN
u MEXAHUYECKHUI CMBICII. [IpaBuna
muddepentpoanus. [IpousBogHas CI0XKHON
u oOpatHoi ¢yukuuil. duddepenunponanue
byHKIHH, 3a/laHHBIX MapaMeTPUUECKH.
Hubdepenuman ¢ynkuuu. [IpousBonHbie u
g depeHIratbl BBICIIUX MOPSAIKOB.

OcHoBHbIE TeopeMbl U depeHnaIbHOrO
HCYUCIICHHUS. IIpaBuio Jlonvrans.
MonoToHHOCTh (yHKIMU. TOYKH 3KCTpeMyma
¢ynkuunu. HeoOxomumble W JIOCTaTOYHBIE
YCIOBHUS JKCTpEMYyMa. BeimykiocTts u
BOTHYTOCTh TIpaduka (YHKIMHA. ACHMIITOTBHI.
OO6mass cxema wuccienoBaHUs (QYHKIMH H
noctpoeHus ee rpaduka. Pemenue 3amadu
ONTHMH3ALMH.

14

Pa3nen 5

KommiekcHbie uucna, IeWCTBUS HaJ HUMHU.
Pasnuynble  ¢GopMBl  3alKCH  KOMIUIEKCHBIX

8




n/n

HanmenoBanue
paszaena
JTUCIHUIIINHDI

Conep:kaHue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

qHCe.

Anrebpanueckue MHOTOWwIeHbl. Pasnoxenue
MHOTO4JIeHa c JEeWCTBUTENbHBIMU
Kod(durmeHTaMu Ha JTUHEHHbIE u
KBaJpaTU4Hble ~ MHOXUTeNU.  PasnoxeHue
panroHAIBHBIX Apo0eii Ha mpocTerre ApooH.

Pa3nen 6

ITepBooOpasnas. HeonpeneneHHplii HHTETpa
U ero CBOWCTBA. Tabnuma WHTETPANIOB.
OcHoBHbIE METO/IbI UHTETPUPOBAHUSL.
OnpeneneHHbIl HMHTErpaJl M €ro CBOICTBa.
dopmyia Herorona-Jlelioauna.
['eomeTpuyeckre U MEXaHUUECKHUE MPUIIOKEHHUS
ompejieieHHOro uHTerpaita. HecoOcTBeHHBIE
WHTErpajibl ¢ OECKOHEUHBIMHU TpeaeaaMud U OT
HEOTPAaHMYEHHBIX (PYHKIIHM.

12

Hroro 3a cemectp

34

3 cemecTp

Paznmen 7

@dusnyeckue  3a7ayd, OPUBOJALIME K
nuddepeHIaIbHBIM YpaBHEHUSIM.
HuddepeHunanpaple  ypaBHEHHS  IEPBOTO
nopsiaka. 3anmada Komu. OCHOBHBIE KJIACChI
b depeHIMaTbHBIX YpAaBHEHUH,
MUHTETPUPYEMBIX B KBaJlpaTypax.
HuddepeHunanbiple  ypaBHEHHS  BBICIIHX
MOPSIKOB. YpaBHeHus, JIOITYCKAIOIIe
[IOHMKEHUE opsAKa. JInnelinbie
TuddepeHIaIbHble  YPaBHEHUS: OJHOPOIHBIE
u HEOHOPOJHBIE. JInnelinble
g depeHIaIbHbIe YpaBHEHUs c
MOCTOSIHHBIMU Kod(purmeHTamu.
Juddepennmanbaple  ypaBHEHUs  BTOPOTO
NOpSJIKA C MPaBOM YaCThIO CHEUAIBHOTO BUAA.

Pa3zmen 8

OyHKIMH HECKOJIBKUX NIEPEMEHHBIX.
[ToBepxHoctu 2-ro nopsinka. [Ipenen ¢pyHkum.
HenpeprpiBHOCTE. ~ YacTHbIE  NPOM3BOJHBIE.
[Tonueri nuddepeHmman. Kacarenbnas
IUVIOCKOCTh M HOpMallb K  IOBEPXHOCTH.
DKCTpeMyM byHKIUN HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumple M JOCTaTOYHBIE
YCIIOBHS JKCTpEMyMa GbyHKIIIN JIBYX
IIEPEMEHHBIX.

Pa3zmen 9

3ajmadu, OpPUBOAAIIME K  KPaTHBIM U
KPUBOJIMHEHHBIM  HHTErpajiaM. JIBOMHOM H
TPOMHOW  HMHTErpayibl, MX  CBOWCTBA H
BblyKciieHue. IlomspHas cucrema KOOpAMHAT.
[Mwimuaapuyeckue U chepudeckue KOOpIUHATHI
B IIpocTpaHcTBe. KpHBOJIMHENHBIE HHTETpaIbl
BTOpOro pona. IIpunoxeHuss KpaTHBIX U
KPUBOJIMHEHHBIX HHTETPAJIOB.

9




n/n

HanmenoBanue
paszaena
JTUCIHUIIINHDI

Conep:kaHue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

CkaysipHOE M BEKTOPHOE IOJISA, UX CBOWCTBA.
I'pagueHT U NUPKYJIALMS BEKTOPHOTO TOJIA.

HToro 3a cemecTp

17

4 cemecTp

10.

Paznen 10

Yucnossle pagel. CxoouMocTb U CymMMma
YUCIOBOrO  pspa. JleucTtBus ¢ psaamu.
HccnenoBaHue CXOOUMOCTH 3HAKOIOCTOSIHHBIX,
3HAKOIIEPEMEHHBIX M 3HAKOYEPEAYIOIIMXCS
psanoB. OyHKIMOHANBHBIE psanbl. OnpenencHue
obnmactu  cxoauMocTH. CTEleHHblE  PsIIbL.
Paznoxenune ¢yHKkIM B creneHHbE pPsIbl (
paasl Telinopa u Maxknopena). IlpumeHenue
CTEIICHHBIX psaoB B IPUOIIHKEHHBIX
BBIUMCICHUSX. |PUTOHOMETPUYECKUE  PsJIb
Dypsbe.

11.

Pazmen 11

[IpocTpaHCTBO  3JIEMEHTApPHBIX  COOBITHH.
Crnyuaiinble COOBITHSL. Kitaccuueckoe
OmpeneIeHue BEPOSTHOCTH CIIy4alHOTO
COOBITHS. OneMeHThI KOMOHMHATOPUKH.
OcHOBHBIE TEOpPEMBl TEOPUMU BEPOSITHOCTEH.
Cxema bepnymm. JluckperHsle ciydaiiHble
BEJIMYMHBI. 3aKOHBI paclpeesieHusl CIIyqalHbIX
BEJIMYHH. WuTerpanbHas byHKLMsA
pacrpeneneHusi, ee cBoicTBa. MareMaTnueckoe
0’KMJIaHUE U JUCIIEPCUS JUCKPETHOMN CIIy4aliHOU
BEJINYMHBI. HenpepriBHbIE Cly4alHbIe
BEJIMYMHBI. DyHKIHA pacupeneieHus,
IUDIOTHOCTb ~ PACHPENECICHUSI  HENPEPBIBHBIX
CIIy4alHBIX BEJIMYHH, ux CBONCTBA.
MaremaTtnyeckoe OXHJIAHHE U JIHUCIIEPCUs
HEIPEPBIBHON CIIy4yalHOMI BEJIMYMHBL.
HopmanbHOe pacrnpeznesieHne, €ro CBOWCTBA.
3aKkoH OOJIBIINX YHUCel.

['eHepasnibHass COBOKYIHOCTbH M BBIOOpKA.
BaprannoHHbII pAn. I'mcrorpamma,
smMoupuyeckas  (QYHKIUS  paclpeleieHus,
BBIOOpOYHBIE CpenHss 51 JUCTIEPCHUSL.
Craructuueckue  oueHkW.  JloBepuTenbHas
BEPOSITHOCTb U JOBEPUTEIIBHBI  WHTEPBAI.
Perpeccus. Koadounuent KOPPESIHH.
Kpussie perpeccuu, ux CBOMCTBA.
Craructuueckue METO/TbI o0paboTku
DKCIIEPUMEHTAJIbHBIX JaHHbIX. lloHATne o
Kputepusx cornacus. IIpoBepka rumores.

10

Hroro 3a cemectp

18

HToro

103

10




4.2.3. IlpakTryeckue 3aHATHS 10 CEMECTPaM M COOTBETCTBYIIIHUM Yacam

Ne Paszpgen TeMaTHKa NPAKTHYECKHUX 3AHATHH Tpynoemxocty
B aK. Yacax
n/n
1 cemecTp
1. | Pazmen 1. | DneMeHTHI IMHEHHOW U BEKTOPHOM anreOpbl 10
2. Pasnen 2. AHaMTH4YeCKasi TeOMETPUs 14
3. Pasnen 3. | BBeneHue B MaTeMaTHUYECKUI aHAIIN3 10
HToro 3a cemectp 34
2 cemecTp
4. | Pasnen 4. I[I/I(b(bepeHIiHaanoe HCYHUCIICHHE PYHKITUN OTHON 14
MIEPEMEHHOM
5. Pasnen 5. DJIEMEHTHI BBICIICH aareOpsl 8
6. | Pasuen 6. I/IHTerpanbrfoe ucuucieHue GpyHKIuil ogHoMI 12
MIEPEeMEHHOI
Hroro 3a cemecTp 34
3 cemecTp
7. | Pasmen 7. | OObikHOBeHHBIE AH(epeHInaTbHbIE YPaBHECHHS 16
8. | Pazmen 8. | OyHKIMHU HECKOJIBKHUX MEPEMEHHBIX 6
9. | Pasmeno. WuTerpanbHoe ucurcienne QyHKIUNA HECKOIBKIX 12
TIEPEMEHHBIX
HToro 3a cemectp 34
4 cemecTp
10. | Pazgen 10. | UncnoBsie U GyHKIIMOHATIBHBIC PSIIbI 16
11. | Pazgen 11. | Teopus BepoSTHOCTEHM U MaTeMaTU4YeCKas CTaTUCTHKA 20
HTtoro 3a cemectTp 36
Hroro: 138

4.2.4. JladbopaTtopHbie padoThl

JlaGopatopHble pabOThI HE MPETYCMOTPEHBDI.

4.2.5. KypcoBbie pa6oThI

KypcoBblie paboTbl HE IPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UN

B xone oOyueHuss IpUMEHSIOTCS:

Jleknmu, KOTOpPBIC SIBISIOTCS OJHMM W3 BaXHEHIINX BHIOB yYCOHBIX 3aHATHA W COCTABIISFOT
OCHOBY TEOPETHUECKOMN MOATOTOBKH 00YUaIOIIUXCA.

Ileny TEKIMOHHBIX 3aHSATHMA.
-JIaTh CUCTeMAaTH3UPOBAaHHBIC HAYYHBIC 3HAHUS 10 JUCIUILINHE, aKIIEHTUPOBATh BHIMaHKHE Ha HanOosee
CITO’KHBIX BOIIPOCAX JTUCIIATUTAHEI,
-CTUMYJIUPOBATh ~ AKTHBHYIO  TIO3HABATEIbHYIO  JIEATETHHOCTh  OOYYAIOIIMXCS,  CIIOCOOCTBOBATh
(OPMHPOBAHHIO UX TBOPUYECKOTO MBITLICHHUS.

IIpakTu4yeckne 3aHATHS.

Lenun npakTHYECKUX 3aHSITHIA:
-COBEPILICHCTBOBATh YMEHUS U HABBIKH PEIICHUS MPAKTUIECKUX 3a/1a4.

['maBHBIM coJiep>KaHMEM 3TOTO BHUJA YUEOHBIX 3aHSTHI sBIseTCs paboTa KaXI0ro o0ydarolerocs
T0 OBJIAJICHUIO MPAKTUYECKUMHU YMEHUSIMH M HABBIKAMH MPOPECCUOHATBLHOM JIESITebHOCTH.

KoncyabTanum (Tekymias KOHCYJbTalMs, HaKaHyHE »SK3aMEHA) SBISIOTCS OAHON u3 (opm
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PYKOBOJCTBA y4eOHOH paboTol 00YydaroIMXCsl M OKa3aHUs UM IOMOILM B CAMOCTOSTENIBHOM H3y4EHUU
Marepraia JUCLMIUIMHBI, B JIMKBUIAUMHM HMEIOIIMXCS MPOOENIOB B 3HAHMAX, 33/I0JDKEHHOCTEH IO
TEKYILUM 3aHATHSIM, B [IOArOTOBKE MUCbMEHHBIX Pa0OT (IIPOEKTOB).

Tekyirie KOHCYIbTAIIMM TPOBOAATCS TPEroJaBaTeieM, BEIyIIIUM 3aHATUS B y4eOHOW rpymme, H
HOCSIT KaK UHUBUAYaJIbHBIN, TaK U IPYIIIOBON XapakTep.

CamocrosiTeibHAsA padoTa 00y4yaroUIMXCsl HANpaBieHA Ha YIIyOJleHHe W 3aKpeIuieHue 3HaHUM,
HOJIYYEHHBIX Ha JIGKUUSAX M JIPYTHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHMBHOIO
NpUOOPETEHUs] HOBBIX, JOMOJHHUTENBHBIX 3HAHHM, MMOJATOTOBKY K IMPEACTOSINUAM YYeOHBIM 3aHATHSM U
HPOMEKYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JJIs1 TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTAIIUUA 110 U'TOI'AM OCBOEHUA JTUCHUITJIMHBI

6.1. TemaTuka 1J9 CAMOCTOATEIHLHON MOATOTOBKH

B pamkax camocrosiTenbHONH paboThl 00ydYaroImIMecs OJDKHBI TMOJMYYUTh MPAKTUYECKHUE HaBBIKU
peuieHus 3a1a4 no paszaenam 1-11, a Takke rOTOBUTHCS K MTPAKTUUECKUM 3aHATUSIM.

Pa3zoen 1. Dnemenmot nuneiinoil u 6ekmopHou aneeopol

1. Obparnas marpuna.
2. Beruucnenue onpenenutenei 4-ro u 60siee BEICOKUX IMOPSIKOB.
3. Pa3noxeHne BekTopa 1o 6a3uCHBIM BEKTOPAM.

Pa3zoen 2. Ananumuuecxas eeomempusi

1. 3ajaun aHATUTUYECKON reOMETPHUH Ha TIOCKOCTH.

2. TloBoporT U mapaienbHBIA TMEPEHOC CHUCTEMbl MPSAMOYTOIBHBIX KOOpAMHAT. MXx
MCIIOJI30BAHUE ISl TOCTPOCHUST KPUBBIX BTOPOTO TOPSJIKA.

3. [lonsipHas cuctema KOOpAMHAT.

Pazoen 3. Beeoenue 6 mamemamuyeckuil aHaiu3

1. AGcomtoTHast BeruuHa (MOYJb) AEUCTBUTEIBHOIO YHCIIA U €€ CBONCTBA.
2. OCHOBHBIE dJIeMEHTapHbIe (YHKIINU, UX CBOMCTBA U TpapuKH.
3. OnHocTOopoHHUE npenensl pyHKIMH B Touke. Kitaccuduxanus Touek pa3pbiBa.

Pazoen 4. Jlugpgepenyuanvroe ucuucnenue ynxyuti 00HoU nepemerHou

1. MexaHn4yeckue U TeOMETPUUYECKUE MPUIOKEHUs MTPOU3BOIHON. [IpruMeHenne nponsBogHON
JUISl COCTABIICHHs YPAaBHEHHUM KacaTeJIbHOW M HOPMAJIX K INIOCKOM KPUBOM.

2. Ilpunoxenue nuddepeniuana K NpUOIMKEHHBIM BBIYUCICHUSM U OIIEHKE MTOTPELTHOCTEH.

3. IIpousBoauHbie U AuddepeHuanbl BRICHINX MOPSIKOB.

4. Cxema uccneioBanus (pyHKIIMH U TIOCTPOCHHUE ee Tpaduka.

Pazoen 5. Dnemenmui svicuteti ancedpol

1. Pemennie ypaBHEHUI U HEPABEHCTB HA MHOXKECTBE KOMITJIEKCHBIX YHCET.
2. Paznoxxenue panmoHaIBHBIX ApOOE Ha mpocTedime apodu METOJOM HEOmpeaeIeHHBIX
KO3 PHUIIHEHTOB.

Pazoen 6. Humeepanvnoe ucuucienue hynkyuti 0OHoOU nepemeHHou

1. OcHOBHBIE KJIACCHI MHTETPUPYEMBIX (YHKIIUH.

2. 3ajauM Ha BBIUMCIICHHME JIMHBI TYTH IUIOCKOM KPUBOM NMpPHU pazIUYHBIX crocobax 3aJaHus
yYpaBHEHHsT KpPHBOW, OOBEMOB TEN IO IUJIOMIAAAM MapauIebHbIX CEYCHHH, OOBEMOB Tel
BpAILCHNUs, TUIOIIAIN IIOBEPXHOCTH TEJl BPALLCHUS

3. IlpunoxxeHue onpeaeIeHHOTo MHTETpaa K 3a1a4aM (U3UKHA U MEXaHUKH.

4. BeluuciieHue miomnagyu HeOrpaHHYEHHOW 001aCTH ¢ TOMOILBIO HECOOCTBEHHBIX MHTETPAJIOB.
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Pazoen 7. Obviknogennvie ougpepenyuanvrvie ypasHerus

1. JIunelinbie oqHOpPOAHBIE AU(GEepeHIIMATbHBIC YPaBHEHHUS 3-TO U 00JIe€ BHICOKUX MOPSIKOB C
MOCTOSTHHBIMH KO3 UITMEHTaMH.

2. Jluneliabie HEOAHOPOAHBIC MU dEepeHIATBEHBIC YPaBHEHHS 3-T0 U 00Jiee BHICOKHUX MOPSIKOB
C IOCTOSIHHBIMU KO3 PUIIMEHTAMU U CO CIEIHMAIbHO MPaBOil 4acThIO.

3. Meron Jlarpanka (Bapuanuyd NPOU3BOJIBHBIX IMOCTOSHHBIX) ISl pEUICHUs JIMHEHMHBIX
HEOJTHOPOAHBIX T depeHIINATBLHBIX YPaBHEHHH N-TO MOpsaKa.

4. CucteMsl IMHEHHBIX TU(PEepeHITNATBHBIX YPABHCHUN.

Pazoen 8. ynkyuu neckonvkux nepemenHvix

1. Obnacte onpenenenusi GyHKIUNA HECKOIBKUX MEPEMEHHBIX. JIMHUM U TTOBEPXHOCTH YPOBHSI.
N300pakeHre MOBEPXHOCTEH 2-T0 MOPsAKa.
2. UccnenoBanne GyHKIHUNA ABYX MEPEMEHHBIX.

Paszoen 9. Humeepanvhoe ucuucienue gynkyuti HeCKOJIbKUX NePeMeHHbIX

1. IlpunoxkeHuss NBONHBIX U TPOMHBIX HHTErpayioB. TpOHHON HHTErpas B cepuyecKux u
LWIMHIPUYECKUX KOOPANHATAX.

2. KpuBonunelinble uurerpaisl 2-ro poja. ®opmyna ['puna. nemeHTsl Teopuu 1osis (rpagueHr,
HUPKYTISIHSA).

Pazoen 10. Yucnosvie u ¢hynxyuonanvuvie psaovl

1. IIpuMeHeHNE CTENEHHBIX PAAOB K BBIYMCIECHUIO IIPEEIIOB U ONPEAEICHHBIX HHTEIPajIoB.
2. UnaTterpupoBanue qudQepeHnaIbHbpIX YPaBHEHUH C TOMOIIBIO PSIIOB.

Paszoen 11. Teopus seposmrocmeli u mamemamuieckas Cmamucmuxa

1. HaxoxaeHue 3aKOHOB paclpeicsieHUus CIy4alHBIX BEJIMYMH HA OCHOBE OIBITHBIX
(9KCTIEpUMEHTANIBHBIX ) TaHHBIX.
2. KoppensimoHHO-perpecCHOHHbBIN aHaIN3.

6.1.1. IlpumepHoe pacueTHO-TpaduIecKoe 3a1aHNE

Tema «Ananumuueckas ceomempusl Ha njiloCKocmu U 6 npocnmpancmee)

3aoanue 1. HaiiTu paccTtossHuEe OT TOUKU Mo 10 TUIOCKOCTH, MPOXOASIIEH depe3 Tpu TOuku M1,
M>, M3,
M1 (1; 1; - 1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(-3; — 7; 6).

3aodanue 2. Haifti yron Mexmy miockocTssmMu X + 2y —2z2—7=0, x+y—-35=0.
3adanue 3. HamucaThb KaHOHMYECKHE YpPaBHEHHUS IPSMOM, 3aJJaHHOM Kak IepecedeHue JBYX
IockocTei: 2X —3y—22+6=0, x—-3y+z+3=0.
3adanue 4.HaiiTu TOUKyY nepecedeHns NpsMoil U IIOCKOCTH.

X=7_y-3 z+1

2X+Yy+7z-3=0.

3 1 -2
3aodanue 5.Haiitn Touky M’ , cummerpuunyto Touke M (— 2; 0; 3)OTHOCHUTENBHO TIOCKOCTH 2X —
2y +10z+1=0.
3adanue 6.IlpuBecT K KAaHOHUYECKOMY BHUY YpPaBHEHHS BTOPOTO TOpPsAKa U TOCTPOUTH
KPHUBBIE:
1. X2+6y?+2x+12y-2=0; 2. 9x?-25y?-18x-100y-316=0; 3. y>-6x-4y-12=0.

3aoanue 7. TlocTpoUTh KPUBYIO, 33JJaHHYIO B MOJSPHBIX KOOpJIMHATaX, M 3aTEM MOJIY4YUTH €€
KaHOHMYECKOE YPaBHEHHE B IEKAPTOBBIX KOOPANHATAX

2
P 14 05sin @

Tema «Hccnedosanue pynkyuu u nocmpoenue ee epaguray
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3aodanue 1. TIpoBecTy MOIHOE UCCIIEIOBaHNE (PYHKIIUN U TIOCTPOUTH UX TpaduKH:

2 _ 2-X
_ X Hex=7 2.y:e . 3. y=3x-2Inx.

1. y= .
y X2 +2x—3 2—X

3adanue 2. Haiitn HaunOousblliee W HaUMEHbIIEe 3HaUeHUS (QYHKIUU HA 3aJaHHBIX OTPE3Kax:
10x+10
y=———r, [-12].
X®+2X+2
3adanue 3. BypoBas BbIIlIKa pacrmojiokeHa B ToJie B 9 KM OT Omkalied TOYKe Ha I10cce
(mocce mpsimonuHeiiHoe). C OypoBOW Hag0 OTHPABUTHh Kyphbepa B HACENEHHBIA IYHKT,
pacrojoXeHHbId Mo 1mocce B 15 kM oT ynoMsiHyTol TO4kH. CKOpPOCTH Kypbepa Ha
BeJlocuIeae mo noiro 8 km/vac, a mo mocce 10 km/gac. K kakoil Touke mocce eMy Hajo

€xaTh, YTOOBI JOCTUYb HACEIEHHBIN MYHKT B KpaT4aiiiiee BpeMs?

Tema «Mamemamuyeckas cmamucmurkay

3adanue I. ins BeiOOpoK a), 6) u B) ompenenuth pasmax R, momy Mo, menuany Me, BeiGopodHOE
cpenHee X , BEIOOpOUHYIO muctiepcuio D, «uCTIpaBIeHHYI0» BHIOOPOYHYIO JHCIEPCUIO SBZ. st @)
COCTaBUTh BAPUALIMOHHBIH M CTATUCTUYCCKUU psIbl; AN 0) HAWTH SMIHMPHYECKYIO (DYHKIHIO
pacnpeneneHus Fn*(x); IUISL B) TIOCTPOMTH TUCTOTPAMMY M IOJHMIOH, SMITUPUYCCKYIO (YHKIHIO
pacnpeneneHus Fn*(x)
a) 7,3 3, 6,451 2 1 3

6) | x| 11 |13 | 15 |17 | 19 | 21 | 23
nij| 2 4 8 |12 116 10| 3

B) [ xi| [0;4) | [4,8) |[8,12) [[12;16)|[16;20) | [20; 24)
ni 1 1 3 2 1 1

3adanue 2.J1ns TpUBEACHHOW HWXKE BBIOOPKM (TPENIONAaraeTcs, YTO MEXIy [pHU3HAKaMH
CYIIECTBYET JIMHEHHAS 3aBHCUMOCTH )
1. BoluncnuTh BBIOOPOUHBIM KOA(PGUIMEHT JIMHEWHON KOPPEISIUH I, U OLEHUTh CTENEHb

3aBUCHUMOCTH MEXKY IEPEMEHHBIMU;

2. Haiiti ypaBHEHUS NPSAMBIX JHHAN perpeccud Y Ha X u X Ha Y, MOCTPOUTH UX TpadpuKkm;

3. ITocTpouTh KOPpENAMOHHOE T0JI€e, JINHUN PErPecCHH;

4. UutepripeTpoBath MOIyYEHHYIO MOJICIb, C/IENaTh BHIBOBI U IPOTHO3.
B Tabnuue npuBeseHsl JaHHBIE O pacxoie Tomumsa (¥, 1 Ha 100 kM) aBTOMOOWIS C ABUratreieM
00beMOM 2 JHTpa C aBTOMATHYECKOW TPAHCMHUCCHEH B 3aBUCHMOCTH OT CKOPOCTH IBIDKEHHUS (X,
KM/4).

Xi 10 | 30 | 40 | 70 | 90 | 110 | 130 | 140 | 150 | 160
Vi 45 148 | 51 6 75181 9 98 |113] 14
[MonmyuynTh TPOTHO30 pacxo/ie TOILIMBA IPU CKOpocTh 175 km/4.

6.1.2 llpuMepHbIe BAPHAHTHI HHAUBHAYAJIbHBIX TOMAIIHUX 3aJaHUH.

Tema «Dnemenmuol TUHENHOU aneeOpbLy
3adanue 1. Pemuth cucreMy ypaBHeHui MeTonamu Kpamepa u [aycca.

6X+5y+2z=5,
3X—-2y+5z=1,
4x-3y+7z=2.

3adanue 2. BBIYMCIUTD ONPENETUTEIND:
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5 0 4 2
1 -1 2 1.
4 2 0
1 11
3adanue 3. Haiitn matpuiy C= A'B— 2E, ecrn
7 20 02 3
A=-7 -2 1| B=|1 0 -2
1 1 1 31 1

Tema «Heonpeoenennuiii unmecpany

Haittu unarerpansi.

3+%/5i—2x x; 2) [ V3+xdx; 3) j— 4) [ sin(2-3x)dx;

2x dx

5| 16) ] #
V5 — 4x°2
\/ d 10) f \/arctg 3x dx 11” xdx 12)I

; 7) [ €77 dx; 8) [ sin* 2xcos 2x dx;

cos? x X2 +2
13) [ N2 g 14 j—“l dx;
1+ 3cos 2x %2 +3x—4
15) | 2x 13 dx; 16) [ (x +1)e? dx; 17) [ arctg 2x dx;
V3x2 —3x-16
18) | 3x2 + 20X +9 0% 19) | (Bx+13)dx dx
(XZ +4x+3Xx+5) ’ (x—l)(x2 + 2x+5)’ 5+ 2sin X +3c0s x

Tema « ObvikHOBenHble Ouhdepenyuanvhvle ypasHenus»

3adanue 1. Pemnts 3agauy Komu:
2xdy—{1+4y2Jax =0, xo =7/12, yo =—1/2;

3adanue 2.Peminth quddepeHnnaibHble ypaBHEHUS IEPBOTro NOpsIKa:

a) xy’:y(1+lny); 6) y’+1+2xy:1.
X X
3adanue 3. Pemmth quddepeHnnanbable ypaBHEHHUS BBICIINX TOPSIIKOB!
a) x°y"+x%y'=1; 6) y" —5y’ + 6y =cos X +sin X.

Tema «Teopus eeposimuocmeny

3adanue 1.JIBa cTpenka CTPENSIIOT IO OJHOW MHIIEHU, MPUYEM KaKIbId JenaeT 1o JBa
BbICTpena. J{is mepBoro crpeinka BEpOATHOCTh nonaaanus B uensb 0,7 , a aua Broporo 0,8.
KakoBa BepoATHOCTb Opa)Ke€HMsI LM XOTs ObI OIUH pa3 MOCe ABYX ABOMHBIX BBICTPEIIOB.
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3adanue 2. VI3 ypHBI, coaeprkaiieii 2 0enblx U OUH YEPHBIN I1ap, MEePEKIabIBatOT Map B ypHY,
COACPXKalTyIo ABa YEPHBIX U OOUH OembIil map. OHpeIleJ'II/ITL BCPOATHOCTL U3BJICHCHUA YCPHOTO HIapa U3
BTOPOH YpHBI [TOCJIE YKa3aHHOIO MEPEeKIa bIBaHUS.

3adanue 3.BeposSTHOCTH MOpPaKEHUs IEAM CTPEIKOM Ipu ogHoM Bheictpene 0,5. Haiitu BeposATHOCTH
TOTO, YTO CTPeNOK mpu 50 BBICTpenax mopas3uT MulieHbs He MeHee 20 pa3 u He 6onee 30 pas.

3adanue 4 Haiith MaTeMaTHYeCKOE OKHIAHUE [UIS TIOJOKUTEIBHOW CIIy4ailHOW BEIMYHMHBI  C

_h2x2
IJIOTHOCTBIO BeposTHOCTH f (X) =Cxe " . Boruuciurs C.

3adanue 5 .CnydaiiHas BenMYMHA paclpe/elicHa MO HOPMAIbHOMY 3akoHy. EE Maremarmdeckoe
oxumaane 40. CpemHee KBagpaTHUeCKoe OTKIOHEHHE paBHO 2. HaliTH BepoSTHOCTH TOTO, UTO €TrO
OTKJIOHEHHE M0 a0COMOTHOW BenuumHe paBHO Oyzaer MeHbme 0,6. Kakoe OTKIOHEHHE MOXKHO
rapaHTUPOBATH ¢ BepoATHOCTHIO 0,9544 mpu Tex e YCIOBHUIX 3aJadu.

6.1.3 Bonpochbl /15l NOATOTOBKH K KOJJIOKBHUYMY

Tema «/lunetinasa aneebpa u ekmopnas aneeopa»

Marpuua. Pasmep (pasmepHocTh) MaTpullsl. [IpsmoyronsHas matpuna. KagpatHas maTpuna.
I'maBHas nuaronans Marpuusbl. TpeyronbHasmarpuua. JnaronansHas marpuna. EquHudnas marpuna.
Hynesas matpuna. TpaHcnoHMpoBaHHas MaTpulla WM TpaHCIOHMpOBaHUE Marpullbl.ClloKeHHe
(BbIuMTaHME) MATPUIL U €ro cBoWcTBa. COriacoBaHHbIC MATPUIIBI. Y MHOXEHUE MaTpull. OnpeaeneHue
pa3sMEpHOCTH MaTpPHUILIbI, IIOJy4aeMOW B pe3yJbTaTe NPOU3BeneHus IByX marpull. IlepectaHoBouHbIE
maTtpuuibl. Cummerpuueckas wmarpuna. lIpoTuBomonoxHble MaTpuillbl. Bo3BeneHue MaTpulibl B
CTEIICHb

Onpenenurens Matpuiibl. CBOWCTBa omnpenenuTess (0COOCHHO Te, KOTJa OMpeaesuTeNh paBeH
HYJIIO M MeHseT 3Hak). [IpaBuiio BbIUMCIIEHUS ONIpeaenuTelis BToporo nopsaka. [lpaBuia Beraucienus
onpeAenuTeNs TpeThero nopsaka. [Ipasuia BeIYMCIECHUS ONPEAEIIUTENS YETBEPTOro U 00Jiee BHICOKUX
NOPSAAKOB. BbluncieHue onpenenuTens TPEyrojbHONM WIM JWaroHajabHOW MaTpulbl. BeIpoxkacHHas
maTtpunia.HeBbiposkiennas matpuna. [lonstue wmuHOp. AnreOpanueckoe pomnosiHeHue. (Coro3Has
(mpucoenuHeHHas) marpuna. OOpaTHas MaTpuLa. Y cJI0BUE CYIIECTBOBaHUE OOPATHON MaTPUILIBI.

DNeMeHTapHbIe MPeoOpa3oBaHUs MaTPHIl. OJKBUBAJEHTHbIE MaTpuilbl. CucTeMa JIHMHEHHBIX
ypaBHeHUU. PerieHue cucTeMbl JTUHEHHBIX ypaBHEHUH. Marpuua CUCTEMBI JIMHEMHBIX YpPaBHEHHM.
PacmmpenHas marpuna cucteMsl JUHEHHBIX YpaBHeHHH. Panr matpunsl. Teopema Kpamepa. [IpaBuno
Kpamepa pemeHuss cucreMbl JUHEWHBIX YpaBHEHUH. YCIOBHE CYIECTBOBAaHHUS PELICHHUS CUCTEMBI
JUMHENHBIX ypaBHEHUN. ba3ucHble 1 cBOOOIHBIE IEPEMEHHBIE.

[Tonstue BexTopa. Koopaunarel Bektopa. [nuHa (Monynb) BekTopa. Hampasisiomnye KOCHHYChI
BEKTOpa, X cBoiicTBO. KosyunHeapHble BEKTOpBI(ONpeesieHne, KaKk ONpeaennuTh). PaBHbIe BEKTOpPHI.
Kommnanapusle BeKTOpHI (OmpeaeneHue, Kak omnpenenuTs). [leprneHaukynspHble (OpTOrOHANbHBIC)
BEKTOpPHI (OINpesesieHne, Kak ONpeleNnTh). YTroid Mexay Bekropamu. CymMma BEKTOPOB (IpaBuia
TPEeyrojipHUKAa M TMapajulejiorpamMma, 4epe3 KOOpAMHAThl BEKTOpa). Pa3sHOCTh BEKTOpOB (MpaBuiia
TpeyrojbHUKa U MapajiielorpaMma, 4epe3 KOOpAMHAThl BEKTOpa). YMHOXEHHE BEKTOpa Ha YHCIIO

(onpenenenue, Gopmyna yepe3 koopauHathl). ITomsrtue oprta. OpTs |, j, k oceil MpAMOYTONBHOM

cuctemMbl KoopauHaT. CkansipHOe TMpPOU3BENECHHE BEKTOpPOB (ompeneneHue U Qopmyna uepes
KOOpJMHATBl  BEKTOpa), ero CcBoiicTBa. @DU3WYECKUI CMBICI CKAJISIPHOTO  MPOU3BEICHUS

BekTopoB.CKalsipHoe npousBeneHne BektopoB i, j (i, k wm j, k). BekropHoe mnpousseneHne
BEKTOpOB (ompeneneHue u GopMyiia yepe3 KOOpIUHATH BEKTOpa), €ro CBOMCTBA. I 'eoMeTpuiecKuii u
(Gu3n4ecKknil CMBICII BEKTOPHOI'O IPOM3BEAEHUS BEKTOPOB.BekTopHOE mpou3BeneHue BEKTOPOB |, |

(I, K mmm j, K u 1.0). CMmemanHoe TpoW3BedCHUE BEKTOPOB (Ompeesenue, (opmyna uepes
koopauHatel). IlpaBast (neBast) Tpoiika BEKTOpPOB (OMpeeNeHue, Kak ompeneianTsh). CMemaHHoe
IpOU3BEJCHUE BEKTOPOB i, j, k. ['eomeTpuyeckne NpUIIOKEHUS BEKTOPHOH anredpa (BBIYUCICHHE
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IUIOMIAM TPEYrOoJbHUKA M MapajuiesiorpaMma, o0beMa MUpaMHIbl W Hapauiesenunea MeTOI0M
KOOPJIMHAT).

Tema «ughghepenyuanvroe ucuucnenue gyuxkyuti 00HOU nepemerHo»

Ornpenenenne Mnpou3BoAHON.I'€OMETpUYECKU CMBICT TPOU3BOJHON. MeXaHMUeCKUil CMBICI
npou3BoHON. [loHATHE KOHEYHON MM OECKOHEYHOW MPOM3BOMHON B Touke. JuddepeHmupyeMocTsb
¢byHKIIMM B Touke. HeoOxomumoe u moctaTodHoe ycioBue AUQGGEepeHIIMPYEMOCTH (PYHKIIMH B TOYKE
(Teopema). CBsi3b MEXIy HENPEPBIBHOCTHIO U JuddepeHmpyeMocTbio GyHKIUM (Teopema). Touka
BO3Bpara. YrioBas Touka. uddepenuupyemocts ¢yHkunn Ha unrtepsaie. Huddepenunpyemoctsb
byuknun  Ha otpeske. [mankas nuuus. IlpaBuna guddepenuupoBanus. Jlokazarb, 4TO

(f +g)'=f'+g’. Hokazar, uro (f.g)'=f'-g+ f.g’. Hokasars, 4ro (fj :M pu
g g’
g=09(x)#0. Hokasare, uto (c-f) =c-f’, rae ¢ = const. [IponsBoaHBIE BBICHIMX IOPSIKOB.

[TpousBoanas BTOporo mopsigka (BTopasi npousBojHasi). [IpousBoanas n-ro nopsaka. [IponsBoanas
cnoxHoU (yHKIMU (TeopeMma). [IponsBoanas obpaTHol (yHKIMU(TEeOopema). Tabmuia mpou3BOIHBIX:

! !
JI0Ka3arh, 9TO (c) =0, eciu C- IOCTOSIHHAS; (x” ) =nx"?; (e X ) =e’;

!

(ax)'zaxlna, a>0, a=l; (Inx)':l; (log, X) _Il’ a>0, a=1l (sinx) =cosx;
X

na
’ . . ' 1 . ’ 1 . . ' 1 . ' 1 .
COSX) =-sInX; (tgx) = v (CtgX) =———— (arcsinx) =——: (arccosx) = ———,
o=t 00 = oy 000 =gy (eI = g oo =
(arctgx) = 1 - (arcctgx) =— 1 ; Jlorapudmuueckoe nuddepeHIpoBaHue.
1+x 1+x

HuddepenunpoBanue ¢GyHKUMM, 3aJaHHBIX MNapameTpudecku (teopema). JuddepenuupoBanue
HesBHbIX (yHkumid. Juddepenunan ¢ynkuuu. JuddepeHunan He3aBUCHMOI MepeMEHHOM.
'eomerpuueckuii  cmbicn  guddepennuana QyHkuuu. MHBapHaHTHOCTH  (OpPMBI  MEpBOro
mudpdepennuana. [Ipumenenue nuddepenimana K npuOIMKEHHBIM BBIYUCICHUSM.

Teopema ®epma, ee reoMeTpudeckuil cMmbici. Teopema O KOpPHSAX HPOM3BOJHON (Teopema
Ponns), ee reomerpruueckuii cmbica. Teopema 00 OTHOIIEHUH MpUpalleHul AByX (pyHKUuH (Teopema
Komm). ®opmyna Komu. Popmyna o000mieHHON ¢Gopmynoil KoHeUHbIX mpupaiieHuil. dopmyna
koHeuHbIX mnpupameHuii (Teopema Jlarpamka). Popmyna KoHeuHbIX mnpupaimeHuii. dopmyna
Jlarpanxa, ee reomeTpuueckuil cmbici.TeopeMbl 0 cpenHux 3HaueHusx. IIpaBuiio Jlonumrans

PacKpbITHs HEONPEAEICHHOCTh THUIIA {0

0

{w}.HpHMeHeHl/Ie npaBuna Jlomurans g pacKphITHS  HEOINPENEIEHHOCTEHW THIla {O-oo}.
o0

}. [IpaBuno Jlonutanst pacKpbITHS HEOIPEAEICHHOCTh THIA

IIpumenenne npasuina Jlonurans s paCKpbITHSI HEONIPEAECICHHOCTEN THTIA {oo - oo}. HeoOxonumoe u

JIOCTaTO4YHOE YCJIOBUS Bo3pacTaHus (yObiBanus) ¢yHkimid. Touka makcumyMm ¢yHkiuu. Touka
MuHUMyMa ¢yHKIMU.MakcumyMm (yHKIMU. MUHUMYM QYHKIUH. DKCTpeMyMmbl GyHKUUN. [mankuii
skcTpeMyM (yHkmuH. OcTpeiii 3kcTpemMyM. HeoOxomumoe ycnoBue skctpemyma. Heobxomumoe
YCIIOBHE TIAJIKOTO dKcTpemyMa. Kputudeckne Touku QyHKImu. HeoOXoauMoe ycioBre SKCTpeMyMa
¢ynkuuu. JlocrarouHoe yciaoBHe dKCTpeMyMa. JlocTaTouHOe yciaoBHE SKCTpeMyMa Ha OCHOBE MEpBOM
Mpou3BOAHON. JlOCTaTOUHOE YCIOBHE KCTPEMYyMa, HA OCHOBE BTOPOW MpPOM3BOJHOMW. JlocTatrouHoe
yCIIOBHE BBINTYKJIOCTH Tpaduka pyHkuuu. Touku nepernda rpapuka GyHKINH.

Tema «/[ughpepenyuposarue GpynKyuii HeCKOIbKUX NEPEMEHHBIXY

[Tonsatue QyHKIMHM HECKOJIbKUX THepeMeHHbIX. OOnacTe ompeneneHuss (QYHKIHMH HECKOIbKUX
nepeMeHHbIX. Jluann ypoBHs. IloBepxHocTH ypoBHs. [lonHoe mpupanieHne (QYHKIMH HECKOJIBKHX
NEpEeMEHHBIXB Touke. YacTHoe mpupamieHne (YyHKIMH HECKOJIbKUX MEPEMEHHBIX I0 NepeMEeHHON
touke. Jluddepennuan nepporo mopsaka Gynknuu. [Ipegen QpyHKIIMU HECKOIBKHX IMEPEMEHHBIX.

17



HenpeppIBHOCT, (QYHKIIMM HECKOJIBKMX IMEPEMEHHBIXB TOuke. YacTHblE NPOU3BOJHBIE (PYHKIIHH
HECKOJIbKMX  mepeMeHHbIX. [lomublii  muddepenuman (yHKIMM  HECKOJIBKUX  MEPEMEHHBIX.
HeoOxonumoe ycnoBue »skcrpemyMma auddepeninupyemMoid GyHKIUHM HECKOJIBKUX IEPEMEHHBIX.
JlokanbHBIE MUHUMYM (YHKIMH HECKOJIBKHX IEepeMEHHBIX B Touke. KacaTenmpHas MJIOCKOCTb K
NOBEPXHOCTU z = f(X,y) B TOuke Imaakoro skcrpemyma. Hopmane k mosepxnoctH z = f(X,Y).

['pagrieHT QYyHKIMK HECKOJIBKHUX MEPEMEHHBIX, €ro reoMeTpruueckuil cMpici. [IpousBogHas GpyHkuuu

z = f(x, y)no nHanpasnenuto Bekropal , ee npumenenue k uccnenosannio Gpynkuuu. dopmyna s

BBIYMCIIEHUS TIPOU3BOIHOMN a Gyukuun z = f(x,y), HesAsBHO 3anaHHON ypaBHeHueM F(X,y,z)=0.
OX

dopmyiia MoJHOW MPOU3BOAHOM st GyHKIMM BYX nepeMeHHbIX. Teopema IlIBapma. JlocratouHoe
yCIOBHE 3KCTpeMyMa (QYHKIMHM HECKOJIBKMX IE€PEMEHHbIX. YCJIOBHE MakcuMyMa (MUHMMYyMa)
(YHKIIMM HECKOJIbKMX IEPEMEHHBIXB CTAallMOHApHOW Touke. Touka MakcumMyma (MHUHHUMyMa) AJIs
¢ynkuuu. [loBepxHOCTH BTOpPOro moOpsiika (OJHOHNOJOCTHOM TuUHepOONouA, ABYHOJIOCTHOM
TUNEPOONION],  DJUIMIICOMJ, OJJUIMNTUYECKUH  mapabomomn, rumepOoiuueckuii  mapabosons,
AUIMOTAYECKUH LMUIAMHIP, TUNEepOOIMYeCKUd LMIMHIDP, MapabOJMuecKud LWIMHAP, KOHUYECKHE
MIOBEPXHOCTH), UX YpaBHEHMs. MeTo/1 OCTPOEHHUSI TOBEPXHOCTEN BTOPOTO MOPsIIKA.

6.2. OueHo4HbIE CPEACTBA AJIsI POBEJICHUA IPOMEKYTOYHOM aTTecTaluu (IK3aMeHa).
6.2.1.11pumepHbIii NepedeHb BOMPOCOB K IK3aMEHY

. IloHsATHA MaTpULBL, 3JIEMEHTOB MAaTPHUILIbI, PA3MEPHOCTU MaTpuLbl. Buipl MaTpui.

. [leficTBHs HaX MaTpULIaMU U UX CBOMCTBA.

. Onpenenurens maTpuibl. CBOKWCTBA ONPEACIUTENIEH.

. CucreMa TMHEWHBIX YpaBHEHUIN: OCHOBHBIE ITOHSTHS.

. ®opmynel Kpamepa perieHns cucteM JIMHENHBIX YPAaBHEHUM.

. Meton I'aycca pemieHust CUCTEM JIMHEMHBIX YPAaBHEHUN.

. Bektopsl: ocHOBHBIE NOHATHS. KOJuIMHEapHbIE M KOMIIJIAHAPHBIE BEKTOPBI.

. JIuneliHbIe Onepanuu ¢ BEKTOpaMHu.

. CkansipHO€, BEKTOPHOE, CMELIIaHHOE ITPOU3BEACHNS BEKTOPOB, UX CBOMCTBA.

10. ITnockocth. Buasl ypaBHeHUH TII0CKOCTH. PaccTosiHME OT TOYKHU /10 MIIOCKOCTH.

11. YcnoBus napamiesnbHOCTH U MEPIEHANKYIIIPHOCTH ABYX IIJIOCKOCTEN. YTOJI MEKIY INIOCKOCTSIMH.
12. IIpssmas B mpocTpaHcTBe. Buapl ypaBHEHNI NPSIMON B IPOCTPAHCTBE.

13. VYcnoBus mnapamiedbHOCTH W NEPHIEHAUKYISIPHOCTH NPSIMBIX B MPOCTPAHCTBE. YTONI MEXIY
IPSIMBIMU B IPOCTPAHCTBE.

14. YcnoBus napajuieaIbHOCTH U MEPHEHIUKYISIPHOCTH MPSAMOM U MJIOCKOCTH B MPOCTPAHCTBE. YTOJ
MEXIY MPSMOH U IUIOCKOCTBIO.

15. ®ynkuusa. Obnactu onpenenenus pyHkunn. OCHOBHBIE 3JIeMEHTapHbIe (QYHKIUU.

Onpenenenue npeaena GyHKIMH Ha «I3bIKE ITOCIEA0BATEILHOCTH.

16. Ilpemen ¢ynknun. Ilonarue HeompeneneHHoctu. IlepBpld W BTOPOM  KIIACCHUYECKUUN
(3amMeyaTenbHbIIN) MPeaebl.

17. Onpenenenye HempepHIBHOCTH (ByHKIMHU B TOUKE, HA HHTepBase (a,b), Ha oTpeske [a,b].

O 0O NO N K W —

18. Touku pa3psiBa GYHKINHU, UX KIACCH(PUKAIINSL.

19. Onpenenenue npon3BoAHON QYHKIMHU B TOUKE, €€ TEOMETPUUECKUI CMBICI.

20. IIpaBuna pauddepenuupoBanus. IIpou3BogHBIE OCHOBHBIX  AJIEMEHTAPHBIX  (YHKLUH.
HuddepenumpoBanre (QyHKIMM, 3aJaHHOW B MmapamerpudyeckoM Buzae. JuddepeHunpoBanue
(byHKLMY, 3aJaHHON B HEIBHOM BHJIE.

21. Iuddepenunan GyHKIHH, €TO TEOMETPUIESCKUN CMBICIL.

22. Teopema depma. Teopema Pomma. @opmyna KoHEUHBIX HpupamieHuid (dpopmyna Jlarpanxa).
Teopema Korn.
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23. VYcinoBuss MoHOTOHHOCTH (yHkmuu. HeoOxomumMoe © TOCTATOYHOE YCJIOBHS JKCTpEMyMa.
BrInyk0cTh M BOTHYTOCTh KpUBOHM. AcuMOTOTHL. Cxema uccienoBaHus (pyHKIUH U TOCTPOCHUE €€
rpaduka.

24. TlepBooOpa3Has ¢yHkiusa. HeompenenéHHbli WHTETpana, ero cBoicTBa. Tabnwia OCHOBHBIX
UHTETPajoB.

25. MeToa HEmoCpeACTBEHHOTO0 MHTETPHPOBAaHUSA. METol HMHTETpUpPOBAHUS MOJCTAHOBKOW (3aMeHa
nepeMeHHoil). @opMyina MHTErpUpoBaHus 110 YacTsAM. VIHTerpupoBaHue paliMoHaIbHBIX JpoOei.

26. OnpeneneHHblil HHTETpajl, €ro CBONUCTBA.

27. llpunoxeHus ONpPEAENCHHOIO HWHTErpaja: BbIYMCIEHUE IUIOIIAAM IUIOCKOW (Urypsl B
PSMOYTOJIBHOM CUCTeME KOOPJIMHAT, BEIYUCICHHS 00beMa Tella BpalleHusl.

28. Jluddepennuanbabie ypaBHEHUS 1-TO MOPSIIKA: OCHOBHBIC ITOHSATHSA.

29. 3amaua Komm uist muddepeHanbHbIX ypaBHEHHH.

30. Bunel quddepeHumanbHbIX ypaBHEHUN 1-T0 mOpsaIKka 1 METObl UX UHTEIPUPOBAHMSL.

31. Iuddepennuanbaple ypaBHEHUS N-TO MOPSAIKA: OCHOBHBIC TIOHSATHSI.

32. ludpdepennmanbable ypaBHEHHUs N-T0 MOPAKA, JOMYCKAONUE TOHMKEHNS OpsaKa.

33. OgHOpOAHBIE ¥ HEOAHOPOAHBIE JIMHEIHBIE MU depeHIInaTbHbIE YPaBHEHUS N-TO MOPSIKA.

34. Onpenenurens Bponckoro. dynnamenrtanbHble cucteMsbl pemeHuil. ®opmyna OcTporpaackoro-
JInyBus.

35. OpHOpoaHBIE M HEOAHOPOJAHBbIE JIMHEHHbIE AuddepeHnnanbHble ypaBHEHUS N-TO MopsaKa ¢
MOCTOSTHHBIMU K03(ppunmenTamMu. XapakTepucTUIecKoe ypaBHEHHE.

36. MuTerpupoBaHue HEOAHOPOAHBIX JIMHEHHBIX Iu((epeHIUalbHbIX ypaBHEHUH N-TO Mopsiaka ¢
MOCTOSTHHBIMA  KO9()(DUIIMEeHTaMU W CIIeNUalbHOW TPaBOM YacThIO METOAOM I0A0Opa YacTHBIX
pELICHUI U METOJIOM HEeOIpeIeIEHHBIX KO HUIIMEHTOB.

37. ®ynknusa qByx nepeMeHHbIX. O0IacTh ONpeIeICHHS.

38. YactHble npousBoaHble GpyHKIUM. [TonHbli nuddepenman GpyHKIuu.

39. I'papuent. [Ipon3BoaHAS 110 HAPABJICHHIO.

40. TToBepXHOCTH BTOPOTO MOPSAKA.

41. J1goitHoit nHTerpai. CBOMCTBA ABOMHOTO MHTETpaA.

42. BoruncieHnue IBOMHOIo MHTErpasa B IEKapTOBBIX KOOPAMHATAX U MOJIIPHBIX KOOPIUHATAX.

43. TIpuoskeHus TBOMHOTO WHTETpaa.

44. TpoitHo¥ unTerpan. CBoicTBa TPOMHOIO UHTETpaIa.

45. BeluucieHnue TpoiHHOro HHTEerpania.

46. TpoitHOM MHTErpall B MIMHIPUYECKUX U chepruecKuX KOOpANHATaX.

47. IlpunoxxeHus: TpPOMHOrO MHTETpaa.

48. KpuBonuHeHHbIM HHTErpana BTOPOro poja, ero cBoicTaa.

49. Beruncienne KpUBOJIMHEHHOTO HHTETpasia BToporo pona. ®opmyna ['puna.

50. ITpunoxeHus KPUBOIMHEHHBIX HHTETPAJIOB.

51. YwucnoBeie psapl: oOMUKA 4jieH psga, 4acTHYHas cymma psiga. OCHOBHBIE CBOWCTBA YHCIIOBBIX
psanoB. ['eomerpuueckuit psa. ['apMoHHYECKUil ps.

52. HeoOxoaumple ¥ JOCTaTOYHBIE MPU3HAKKA CXOAMMOCTH YHCIOBBIX PsIOB (TMPU3HAK CpaBHEHWUS,
npeJenbHbId MPU3HAK CpaBHEHUs, Npu3Hak JlanamOepa, paauKaabHBIA U MHTErPAlbHbBIM NMPU3HAKU
Komm).

53. 3HaKkonepeMeHHbIE U 3HaKOYepeIylomuecs psabl. AOCOIIOTHAs U YCIOBHAs cX0AUMOCTh. [Ipu3Hak
cxoaumoctu JleiOHua.

54. Kombunatopuka. OCHOBHBIE TIpaBUIIa U (POPMYJIBL.

55. Ilonsitue o ciyyaiitHoM skcnepuMeHTe. IIpocTpaHCTBO 3yI€eMEHTapHBIX COOBITUH (HMCXOIOB).
Crnyyaiinele coObITHs. Onepanuy HaJ COOBITUSMH U UX CBOMCTBA.

56. AkcmoMaTHuecKoe ONpeIesieHHe BEpPOSTHOCTH, €€ CBOWCTBA. Kiaccudeckoe omnpeneneHue
BEPOATHOCTH. ['eoMeTprueckoe onpeaeieHue BEPOITHOCTH.

57. OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH.

58. [lonsartue o cnyyaifHo# BenuunHe. TUIIBI CITydaifHbIX BEJIMYHH.

59. 3ako0H pacripeesieHus] BEpOATHOCTEH JUCKPETHON M HEMPEPHIBHOM CIIYYaHBIX BETUYHH.
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60. @Oynkums pacmpenesieHus CIydailHOW BEJIWYWHBI, €€ CBOWCTBA. Bwuabl pacmpeneneHuid
HEMPEPBIBHOW CIIy4ailHON BEJIMYHHBI.

61. XapakTepuCTUKH CIy4ailHOW BEIMYMHBI, MX CBOICTBa: MaTeMaTH4eCKOe OXKUAAaHHE, MOJa,
MeaMaHa, AUCIIEPCHs, CPEIHEE KBAIPaTUUECKOE OTKJIOHEHHUE.

62. Boruncnenue BepOSITHOCTH 331aHHOTO OTKJIoHeHus. [IpaBuio Tpex curm. @ynkuus Jlannaca u ee
cBoiictBa. HepaBenctBo UeOnimieBa. 3akoH Oonbmux uncel. LleHTpanpHas npeaensHas Teopema.

63. MaremaTnueckasi CTaTUCTHKA: OCHOBHBIE ITOHSTHSI.

64. [TonsiTHe 0 TOUYEUHBIX OIICHKAX, CBOMCTBA.

65. TloHsTHE KOpPEISIMOHHOW CBs3U. BBIOOpPOYHBIE KOPPEIAIMOHHBIH MOMEHT W KO3 HIIMEHT
KOppEJISALIMH, UX CBOMCTBA.

66. OCHOBHBIE MOJIOKEHHSI KOPPEISUOHHO-PETPECCUOHHOIO aHaiu3a. BplOOpouHOE ypaBHEHUE
perpeccun. CBsi3b MeXIy KOIPPUITMCHTAMH PETPECCHH U KOPPEIISIIIHH.

6.2.2. [IpuMepHBIe TeCTOBbIE 32/IaHUS K IK3aMEHY

Bapuanr 1
Ne Bompoc BapuaunTthl oTBeTa
Bbluncnuts onpenenuresis BTOporo % ;2
1 2 :
1. nopsiaka A= 3 4 3. -3
- 4. TlpaBmibHOrO OTBETA B 11.1-3 HET
10
1.
01
01
9 VYkazarb eIMHUYHYIO MaTpUIly E 2. 10
' BTOPOIO MOpsSAKa
1 1}
3.
11
4. IlpaBuiibHOTO OTBETA B 11.1-3 HeT
1.2
I 2.3
3. Beruncnute Moayiib BekTopa a={L 2; 2} 35
4. TlpaBmiibHOTO OTBETA B 11.1-3 HET
1. 2x-3z2-2=0
x-1 vy z
CocTaBUTh KAHOHUYECKOE YPAaBHEHHE 2. —~ "0~ 3
4, IPSAMOM, MPOXOALIEN Yepe3 TOUKY 5 B 3
M, (2; 0; — 3) mapamnenbHO ocu OX 3 X=° 1 = % _Zte ;
4. IlpaBmiibHOTO OTBETA B 1.1-3 HET
Beruncnuth nepBulii 3aMedaTeabHbIN % S
5. . sin x '
npenen Ilmo— 3. w
X 4. IlpaBuibHOTrO OTBETA B 11.1-3 HET
1
1. —=
N
6. HaiiTi npon3BoAHYI0 GYHKIHH Y =+/X 2. \E Inx
3. —
2Jx
4. IlpaBunbHOro orBera B 11.1-3 Her
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Ne Bomnpoc BapuaHnTtbl oTBeTa
Yka3zaTh BEPTUKAIBHYIO ACUMIITOTY % x=0 1
L X==
7. L XP42x+1
KpUBON y=——"—— 3. BepTuKanbHBIX ACUMIITOT HET
X 4. ITpaBriibHOTO OTBETA B 11.1-3 HET
1.1
8 KOMIITEKCHOE 49HCII0 MMeeT BUA Z=1—i, | 2. /2
' HaWTH ero MOAYJIb 3.2
4. IlpaBmiibHOro OTBETA B 11.1-3 HET
1. arctgx+C
g 2. In‘x+\/x2+1‘+c
X
o | [
1 [x-1
X“+1 3. =In—+C
2 |x+1
4. TlpaBmiibHOro OTBETA B 11.1-3 HET
o % 62
10. Isin xdx= :
: 3.2
4. IlpaBusibHOTO OTBETA B 11.1-3 HET
5 1. BEIYHCIISIOT TUIOIIA (b KPUBOJIMHEHHOTO
1 CeKTOpa
Io OMJIGSZ—J. (p)do B
11. Gopaty 2 p-(e)de 2. BBIYMCISIOT JJIMHY YT KPUBOU
. * 3. BBIUUCISIOT 00BEM TeJia BpaILCHHS
MOJIIPHON CUCTEME KOOpIUHAT
4. TlpaBmibHOTO OTBETA B 11.1-3 HET
1. mepBoro nopsiaka
1o | YpapHenue y”+2yx+ y? =sin? x ecTb 2. BTOPOTrO MOpsIKa
' ypaBHEHHE 3. TpeThero nopsaka
4. IlpaBunbHOrO OTBETA B 11.1-3 HET
1. C;xe* +C,e*
Pemennie oqHOpoIHOrO 2 C.e*4C.e"
13. | nuddepeHnanbHOro ypaBHEHUs & L8
y"—2y'+y=0 umeer BH] 3. Cixe " +Cpe™
4. IlpaBuiibHOTO OTBETA B 11.1-3 HeET
1. x¥Inx
Jns pyrknuu z = x° dactHas 2 vyl
. YX
14. MIPOM3BOTHAS o _ y
p o 3. x’Iny
4. IlpaBunbHOro orBera B 11.1-3 Her
1 Jx
1. jdxj f (x, y)dy
0 0
O06acTh HHTETPUPOBAHUS OTPAaHUYCHA 1y
15 npsMOi Y = X 1 mapaboson y = Jx, 2. J‘dyjh f(x, y)dx
" | Tora IBYKpaTHBIA MHTErpaj Mo 3TON oy
obmactu ot pyukiuu f(X,y) umeeT BU 1 Jx
3. jdxj’ f (x, y)dy
0 X
4. IlpaBunbHOro orBera B 11.1-3 Her
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Ne Bomnpoc BapuaHnTtbl oTBeTa
<
1. » =
2.)%n
16. | Yka3zaTh TapMOHUYECKUN PsJT ;
®© ¢ a\n-l
n=1 n
4. ITpaBuiibHOTO OTBETA B 11.1-3 HET
2
1.1- 542
r2
N x X
17 €pBbIE TPU WIEHA Pa3JI0KEHUS 2.1+ T + 3 +
" | byHKuMM €* B psAa UMEKOT BUJL ,
X X
3.1+ —+—+
n2
4. IlpaBusibHOTO OTBETA B 11.1-3 HET
1. —%
[To 3akony pacrpeneneHus X, =—1 u )
2. —
18. plzi,x2=01/1 pzzz,xszln pszl. 3
2 3 6 1
Haiitn maremaTudeckoe 0>XxuaHuE 3. - >
4. TlpaBmiibHOTO OTBETA B 11.1-3 HET
1. 0,7
KakoBa BeposTHOCTB TOTO, YTO 208
19. | coyvaiiHoe BEIOpaHHOE JIBY3HAYHOE 3' 0’9
YUCJIO UMEET pa3IudHbie HU(PPHI? "
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
InoTHOCTH pacnpeneeHus 1.1
(x1? 2.3
20. f(xX)=——e ¥ . Omnpenenuts 3.18
3er 4. IlpaBunbHOro OoTBeTa B 11.1-3 HET
CPEIHEKBAIPATUYHOE OTKIOHEHUE O
Bapuanr 2
Ne Bomnpoc Bapuantsl oTBeTa
BbraucnuTs onpeneanTens TPETbero 1.0
1 23 2.1
1. nopsaka A=4 5 6 3. -1
7 8 9 4. IIpaBribHOTO OTBETA B I1.1-3 HET
10
1.
01
0 -1
5 VkasaTh HyneByro Matpuiy O Broporo | 2. L o
' nopsiika
00
3.
00
4. ITpaBriibHOTO OTBETA B 1.1-3 HET
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Ne Bomnpoc BapuaHnTtbl oTBeTa
1. a+b={14;3}
3 Cnoxuthb 1Ba BekTopa a={2;3;6} u 2 54D —{-1-4-3}
| b={5L-3 3. a+b=-17
4. IlpaBmiibHOro OTBETA B 11.1-3 HET
1 Xx-2 y+1 z+3
CocTaBUTh YpaBHEHHUE IJIOCKOCTH, 1 2 3
4. IpOXOJsIIei uepe3 Touky M, (2;-1-3) |2, 2x—y—-32+9=0
nepHeHauKy/spHo Bektopy N ={;2;3} | 3. x+2y+3z+9=0
4. IlpaBuiibHOro oTBeTa B 11.1-3 HeET
Bbruncnuts BTOpOM 3aMedareabHbII % 1
X . €
2 npexaen lim (1+ l) 3. ©
o X 4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
11
X
) L
6. | Haiitu nponsBoamyro Gpyukiun y = In|X| X
3.2
X
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
. | 1. x=0
VYkazaTh HAKIIOHHYIO aCUMIITOTY KPUBOU
2 2. y=X+2
7. X +2x+1
= 3. HakmoHHBIX acCHMIITOT HET
X
4. TlpaBmiibHOTO OTBETA B 11.1-3 HeT
1l.z,+z2,=2
8 KommuiekcHble ynciia UMEOT BUJ 2.2,+2,=0
' z,=1-imnz,=1+i,T0r0a Z, +Z, = 3.2,+2,=2i
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
1. arctgx+C
ix 2. In‘x+\/x2+1‘+c
o | [8
x* -1 3. 1In x-1 +C
X+1
4. IlpaBriibHOTO OTBETA B 1.1-3 HET
2n ; 62
cos xdx= '
10. ! o
4. IlpaBriibHOTO OTBETA B 1.1-3 HET
5 1. BBIYUCIIAIOT MJIOMAAb KPUBOJIHHEHHOTO
ITo 0MHC|=J 2(0) +[p'(9)2de B | SCKTOPA
11. Gopaty \/p @ +lp (@l do 2. BBIYUCISIOT JUIMHY AYTH KPUBOU
. ’ 3. BBIUHCISIOT 00BEM TeJla BpaIeHHSI
MOJISIPHOM CHUCTEME KOOPIMHAT
4. IlpaBunbHOro orera B 11.1-3 Her
1. nuHenHoe
12 Vpasuenue y' +2yx+y® =0 ecTb 2. OTHOPOAHOE
' ypaBHEHUE 3. beprymn
4

. IlpaBusibHOTO OTBETA B 1.1-3 HeT
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Bomnpoc

BapuaHnThl oTBeTa

1. C,xe* +C,e*
Pemenune ogHoOpoaHOIO 2 et 4Ce”
13. | muddepeHMaabHOTO YpaBHEHHS L€ e
y"+2y'+y=0 umeer BuJ 3. Cixe +Cpe™
4. ITpaBriibHOTO OTBETA B 11.1-3 HET
1. 1
yIn x
Jnsa ynkuuu z=log, y yactHas ) 1
14, oz “xiny
MIPOU3BOJHAS — =
oy Iny
3. ———
XIn< x
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
1 X
1, j dx[ £ (x, y)dy
0 0
OO0nacTh MHTErPUPOBAHUSI OTPaHUYEHA Loy
15 npssMoit Y = X, mpsamoit Y =1 u ocero Oy, 2. Idy f(x, y)dx
' TOTJa TBOMHON MHTETpa IO 3TOH 00JacTu 0
ot ¢pyuknuu f(X,y) pasen Lo
3, jdy £ (x, y)dx
0 .y
4. IlpaBriibHOTO OTBETA B 11.1-3 HET
o 1
1.y —
2
2. n
16. VYkazats psag dupuxie n2—1:
o (_1) n-1
3.
; n¥/2n
4. IlpaBuibHOrO OTBETa B 11.1-3 HeET
x> x°
1 X——+—-...
2 3
x> X3
17 ITepBrie Tpu wieHa pa3inoxeHus QYyHKITUHI 2. x—2 4+
' In(1+ X) B psim UMEFOT BHUT 2l 3
2 3
3 X+—+—+...
2 3
4. ITpaBuibHOTO OTBETA B 1.1-3 HET
1.2
18 Marematuueckue oxkuganuss M(X)=1u | 2. 3
' M(Y)=-1. Torma M(2X —-3Y) = 3.5
4. ITpaBuibHOrO OTBETA B 11.1-3 Her
1. 0,98
Ecnu BepoATHOCTH JBYX HE3aBUCHUMBIX
. 2. 0,72
19. coObITHii paBusl 0,9 u 0,8, TO 3. 002
BEPOSITHOCTh UX CYMMBI paBHA t
P Y P 4. TlpaBmibHOTO OTBETA B I1.1-3 HeT
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Ne Bomnpoc BapuaHnTtbl oTBeTa
B xakoM nHTEpBaie NPUHUMAIOTCS 1. (-3
20 IPAKTHYECKH BCE 3HAUECHUs HOpMaibHOM | 2. (-5;7)
) CIIy4aiiHOM BEJIMYUHBI C ITApaMETPAMHU 3. (12
a=luo=27 4. TIpaBuIbHOTO OTBETA B 1. 1-3 HET
Bapuanr 3
Ne Bonpoc BapuanTbl oTBeTa
3
1. paBeH onpeaenuTento :
Onpenenurens BTOPOTO MOPSIKA 3 4
1 2 2. paBeH ONPEICIUTEIIO
1. A 1 2
3 4
2 1
3. paBeH ONpPEeIeIUTEIIO 4 3
4. TlpaBmiibHOrO OTBETA B 11.1-3 HET
0 2
1.
1 3
10
5 YKakuTe IUaroHaJIbHYI0 MaTPHUILY 2. 0 2
' BTOPOTO MOpPsAKa
0 2
3.
30
4. TlpaBmiibHOTO OTBETA B 11.1-3 HET
1. (a,b)=21
3 YMHOXHUTH CKAJIAPHO 1BA BEKTOA 2. (8,b)=10
' a={2;3,6tu b={1,2,-2} 3. (@ 5):_4
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
1 X=2_y+1
CocTtaBUTh YypaBHEHUE MPAMOH, B} 11 2 )
4. MPOXOJIATICH Yepe3 Touku M, (2;-1) u 2. X+t _y-<e
M, (1:1) 2 -1
2% 3. 2x-y-5=0
4. IlpaBmiibHOTO OTBETA B 1.1-3 HET
BbIuncinuTh BaKHBI BCIOMOTATENIbHBII ; 1
5, _In(1+x) - €
npenen lim ————= 3. ©
x—0
4. IlpaBunbHOro oTBeTa B 11.1-3 HET
1. x2**
. X 2.2"In2
6. Haiitu mpousBognyo GyHKIUN Y =2
3. 2%Inx
4. IlpaBriibHOTO OTBETA B 1.1-3 HET
. 1. O(0; 0)
VYKaxuTe TOUKY epeceueHus] KpUBOI
7. X2 +2x+1 2. My(=1,0)
ST . ¢ oceio Oy 3. Touek nmepecedeHust HET
4. ITpaBriibHOTO OTBETA B 1.1-3 HET
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Ne Bomnpoc BapuaHnTtbl oTBeTa
1.2,-2,=2
3 KommuiekcHble ynciia UMEOT BUJ 2.2,-2,=0
' z,=1-iwnz,=1+i,T0r0Q 2, - 2, = 3.2,-2,=2i
4. IlpaBuiibHOro oTBeTa B 11.1-3 HeET
1. arctgx+C
i 2. In‘x+ x2—1‘+C
o | [ “
X* -1 3 L=l c
Xx+1
4. TlpaBmiibHOro oTBera B 11.1-3 Het
. N2
. 2
3 In2
2. ——
10. I tg xdx= 2
i 3, 3
2
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
b 1. momaab KpUBOIMHENHOTO CEKTOpA
1 [To popmyme | :J 1+[y'(x)]? dx 2. IJIMHY AYTH KPUBOM
' a 3. 00beM Tela BpalieHuUs
BBIYHCIIAIOT 4. IlpaBuiibHOrO OTBETA B 11.1-3 HET
1. y=C+x?
1p | Ypasnemme y'-2 Y 20 nmeer obmee 2. y=Cx*
. X
2
pelieHre Buia 3. y=Cx" +Bx
4. TlpaBmibHOTO OTBETA B 11.1-3 HET
1. AxX® + Bx?
YacTHoe peleHne HEOJHOPOJIHOTO )
13. | auddepeHnnansHOro ypaBHEHNs 2. AX” + Bx
y"+2y'+ Yy =X HMeeT BUJ 3. Ax+B
4. IlpaBuiibHOTO OTBETA B 11.1-3 HET
1. 2xdx+3y?dy
14 | Mo dyskwamn z= x?y® nuddepentman | 2. 2xy*dx+ 3y*x*dy
dz = 3. xy?(ydx+ xdy)
4. IlpaBunbHOro orera B 11.1-3 Her
1l =n
OO6nacTh UHTErpUPOBaHUs 3a/1aHa P <2, 2 21
15.
0< @<, Torna ee miomnaas paBHa 3. 4n
4. IIpaBuiibHOTO OTBETA B I1.1-3 HeET
<!
1. —
2inin
2. n
16. | Ykaszarb pacxomsiiuics psj HZ:
1 n-1
3. Z C
4. HpaBI/IJIBHOFO orBera B 11.1-3 Her
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Ne Bomnpoc BapuaHnTtbl oTBeTa
x> x*
1.1-—+—-—..
2 4
x> x*
17 IlepBrie Tpu wieHa pa3ioxeHus QYHKITUN 2.1——+—— ...
) COS X B psil UMEIOT BHUJL zi 4"'1
3.1+ X + X +...
214
4. IlpaBwibHOTO OTBETA B 11.1-3 HET
1.1
9
Haiit BEpOsATHOCTB TOTO, UTO NPH 2 9
18. | OpocaHuu ABYX UTPATBLHBIX KOCTEH 36
CyMMa OYKOB OKa)XeTCsl paBHa 6 3 1
6
4. TlpaBmibHOTO OTBETA B I1.1-3 HeT
1 X s 1. HeueTHas
Oynukuus P(X)=—— J. e 2dt ectb 2. deTHas
19. vam sy 3. 001miero riana
byHKIHS 4. TlpaBmibHOTO OTBETA B I1.1-3 HET
o 1. D(X) =M (x*) =M (x)
Hucnepcus ciaydaitHo BenuuuHbl D(X) ) )
2. D(X)=M(x*)—=M*=(x)
20. | u ee mateMaTnyeckoe oxxkumanue M (x) ,
CBSI3aHbI COOTHOILIEHHEM 3. D(x)=M(x)-M*(x)
4. TlpaBmiibHOTO OTBETA B 11.1-3 HeT

6.3. Onncanue nmokasareJsieil U KpuTepueB KOHTPOJISI YCIIEBAEMOCTH, OIIUCAHUE
IIKAJ OlleHMBAHUSA

6.3.1. Kputepuu o1eHoK NMPOMe;KYTOUHOI aTTecTanuu (IK3aMeH)

Onenka

«»
(Hey10BJIETBOPUTEILHO)

IToporoeslii ypoBeHb
OCBOCHUA

YrayoJaeHHbI#
YPOBEHb OCBOECHHSA

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»
(YA0BJIETBOPHUTEJIBHO)

«“4»
(xopowo)

«5»
(OTJIMYHO)

CryneHT He 3HaeT
3HAYUTEIILHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIMOKU B

CTyneHT MoBEpXHOCTHO
3HAET MaTepUa
OCHOBHBIX Pa3/IeNoB U
TEM y4eOHOU
JUCLIUILINHEI,

CTyneHT XOpoIIo 3HaeT
MaTepuai, TpaMOTHO U
0 CYIIECTBY M3Jaraet
€ro, JI0IycKas
HEKOTOPbIE HETOYHOCTH

CTymeHT B MOJTHOM
00BEMe 3HaeT
MaTrepua,
TPaMOTHO U 10
CYIIECTBY M3JIaraeT
€ro, He JIoIycKas

OTBETax Ha BOIPOCHI JIOTTyCKAeT HETOUYHOCTH CYILIECTBEHHBIX
B OTBETE Ha BOIIPOC. N
B OTBETE Ha BOIIPOC HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeeT HaxonuTh Wuorna vaxomur YBEpEHHO HAXOJIUT Be30ommnb0oyHo HAXOqUT
petreHust O0IBITNHCTBA perieHus, penieHus, pemiexHus,
MPETyCMOTPEHHBIX MIpeLyCMOTPEHHBIE MpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
porpaMMoit 00ydeHusi | mporpaMMoi OOy4eHHs | MpOorpaMMon oOydeHUs IIpOrpamMmon
3a1aHUI 3a/laHul 3a1aHUI oOyueHus 3aaHni
BonsmmHCTBO IIpenxycMoTpeHHBIE [IpenycmoTpeHHBIE [IpenycMmoTpeHHbIE
MIPETyCMOTPEHHBIX mporpaMMoii 00ydeHusi | MmporpamMmoi o0ydeHus: | mporpaMMon oOydeHus

MPOTrpaMMoii 00yUIeHHUs
3aJIJaHUI HE BBIOJIHEHO

3aJJaHHs BBITIOJTHCHBI
YAOBJICTBOPUTCIBHO

3aaHud yCIICIIHO
BBITIOJTHCHBI

3aaHurd YCIICIIHO
BBITTOJTHCHBI
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Ilpumepnan wkana oyeHuBaAHUA 3HAHUIL 8 MeCcM ool hopme:

KoauuecTBo NpaBuJibHBIX 0TBETOB, Yo Ouenka
0-49 HeynoBieTrBopuTenpHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xopoiio
86-100 OTnuaHO

7.  VUEBHO-METOJMYECKOE W HWH®OPMAINMOHHOE OBECHEYEHUE
TACIHATITAHBI

7.1. PexomeHayemMasi iuTepaTrypa
7.1.1. OcHoBHas JUTEpaTypa

1. Beicmias matemaruka: yueOnuk / B.C.I11Iunaues. — Mocksa: UH®PA-M, 2021. — 479 c.

https://znanium.com/catalog/product/1185673

2. Boiciras maremaruka. Tom 1. Jluneitnas anreOpa. BekropHas anreOpa. AHaiauTHuUecKas
reoMerpust [DnekTpoHHBIH pecypc]: Yueonux/ A.Il. I'ocriomapukoB [u ap.]. — DIEKTPOH. TEKCTOBEIC
nanusie. — CII0.: Cankr-IleTtepOyprekuii ropuslii yausepcurer, 2015. — 105 c.

http://www.bibliocomplectator.ru/book/?id=71687

3. Beicmias martematruka. Tom 2. Hawano matemartuueckoro ananusa. Juddepennumanbaoe
ucuucieHue (yHKIUNA OIHOW MEepPEeMEHHOW W ero NpUIIOKEHHUs [DIeKTpOHHBIA pecypc]|: YueOHUK/
A.IL TociogapukoB [u ap.]. — OnexkTpoH. TekctoBble nanubie. — CII6.: Cankr-IleTepOyprekuit
ropHbIH yHHBepcureT, 2015. — 104 c.

http://www.bibliocomplectator.ru/book/?id=71688

4. Beicmias matematuka. Tom 3. DimeMeHTHl BbIciieil anreOpsl. MHTErpanbHOE HCUHCTIEHUE
GyHKUMH OAHOM TepeMeHHOM M ero NpWIOKEHUs [DIeKTpoHHBIM pecypc]: YueOHHK/
A.Il. TociogapukoB [u ap.]. — DnektpoH. TekctoBbie naHHbie. — CII0.: Cankrt-IlerepOyprckuii
ropsslil yausepcurer, 2015. — 102 c.

http://www.bibliocomplectator.ru/book/?id=71689

5. Breicmias marematuka. Tom 4. [luddepenunanbHble ypaBHeHus. Psnpl. Psaasr @ypbe u
npeoOpazoBanne Dypre. JuddepeHnmaibHoe U UHTETPATHLHOE HUCYUCICHUE (PYHKITUNH HECKOJIBKUX
nepeMeHHbIX. Teopus mons [OnekrpoHHbld pecypc]: YueOnuk/ A.IL l'ocnomapukoB [u np.]. —
OnexTpoH. TekcToBble nanHble. — CI16.: Cankr-IlerepOyprekuii ropHbIid yHUBepeuTeT, 2015. — 213 C.

http://www.bibliocomplectator.ru/book/?id=71690

6. Beicimast matemaruka. Tom 5. Teopust BepositHOCTe. OCHOBBI MaTEMATHYECKOW CTaTUCTHUKH.
Teopus GpyHKIUI KOMIIEKCHOTO MepeMeHHoro. OnepanoHHOe HCUHCIIeHne [DNeKTpoHHBIN pecypc]:
Vuebnuk/ A.Il T'ocnomapukoB [u nap.]. — OnektpoH. TekctoBeie manHble. — CII6.: CaHkT-
[TerepOyprckuii ropuslii yausepcuret, 2015. — 207 c.

http://www.bibliocomplectator.ru/book/?id=71691

7. Beiciiast matematuka. Tom 6. Criennanbable GyHKUIUH. OCHOBHBIE 33/1a4d MaTeMaTH4YEeCKOM
¢u3ukn.  OCHOBBI  JIMHEWHOTO  MPOTPAaMMHUPOBAHUSA  [DIEKTpOHHBIM  pecypc]:  YueOHUK/
A.Il TociogapukoB [u ap.]. — OnekTpoH. TekctoBble nanubie. — CII6.: Cankr-IleTepOyprekuit
TOpHBIN yHHBepcHureT, 2015. — 122 c.

http://www.bibliocomplectator.ru/book/?id=71692

8. Kparkuii kypc ananutudeckoit reometpun: YueOuuk/ E¢umon H. B., 14-e uzn., ucnpas. — M.:
OU3MATIIAT, 2014. — 240 c.

http://znanium.com/catalog/product/537806

7.1.2. JlononHUTeIbHAS JTUTEPATYpa

1. Hemupouu, B.II. COopHMK 3amad u yOPOKHEHHH 110 MaTEeMaTHYECKOMY aHaJIU3y
[DnexTpoHHBIH pecypc]: yuebnoe nocooue / b.I1. Jlemunosuu. — DnextpoH. gan. — Cankr-IletepOypr:
Jlans, 2018. — 624 c.
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https://e.lanbook.com/book/99229

2. Knerenuk, I.B. COopHMK 3a/ay MO aHAJUTUYECKON T€OMETpUU [DIEKTPOHHBIA pecypc]:
yaeonoe nocodbue / JI.B. Knerenux ; I[Tox pen. H.B. Ebumosa. — Dnektpon. nan. — Cankr-IletepOypr:
Jlanb, 2018. — 224 c.

https://e.lanbook.com/book/103191

3. CoopHuK 3a/1a4 TI0 JIMHEHHOM anredpe: ydeOHoe mocobue ams By3oB / . B. IIpockypskoB. —
16-e u3x., crep. — Cankr-IletepOypr: Jlans, 2022. — 476 ¢

https://e.lanbook.com/book/183752

4. ®uxtenronsll, .M. OcHOBbI MaTemaTH4eckoro aHanusa. B 2-x 1. Tom 1 [DnexTpoHHBIH
pecypc]: yaeonuk / I'.M. ®uxtenroinbil. — DnektpoH. AaH. — Cankr-IlerepOypr: Jlanb, 2015. — 448 c.

https://e.lanbook.com/book/65055

5. ®@uxrenromusl, I.M. OcHOBbI MaTeMaTuyeckoro a"anusa. B 2-x TT. ToM 2-i1 [DneKTpOHHBIN
pecypc]: yueonuk / I'.M. ®uxrtenronbi. — DnektpoH. naH. — Cankt-IlerepOypr: Jlans, 2008. — 464 c.

https://e.lanbook.com/book/411

6. CeemankoB, A.A. COOpHUK 3a7a4 MO0 TEOPHH BEPOSTHOCTEH, MATEMAaTUYECKON CTAaTUCTUKE U
TEOPUU CIyYaHBIX (QYHKIUN [DIEKTpOHHBIA pecypc] : yueOHoe mocodbue / A.A. CBEIIHUKOB ; TIOJ
pen. CemnukoBa A.A.. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanb, 2013. — 448 c.

https://e.lanbook.com/book/5711

7. Marematnueckuii mnpaktukyM. Yacte 1. Jluneiinas anreOpa. Bekrophas anreOpa.
AHanuTHueckas reoMmerpus. YuebHo-meroauaeckoe mocooue / A.IL. ['ocmomapukos, O.E. Kapnyxuna,
M.A. Kepeituyk, B.A.Cemenos, T.C. O6pyueBa. HarrionaapHbIi MUHEPaIbHO-CHIPbEBON YHUBEPCUTET
«[opusrity. — CI16, 2013. — 102 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088705%2F%D0%9C%2034%2
D730897605<.>

8. Matematnueckuid  npakTukyMm. Yacte 2. Hawamo wmaremarnyeckoro —aHanusa.
HuddepenunanbHoe ucuucICHUE (QYHKUMU OAHOM MEpeMEeHHOM M €ero MNpHIOKeHHs: Y4eOHO-
meroandeckoe mocobue / A.Il. T'ocmomapukoB, M.A. 3anenun, B.B. Tapaban, T.C. Ob6pyuesa.
HaunoHnaneHbIi MUHEpaTIbHO-ChIPbeBOI yHUBepcHTeT «I opHbIii». — CII0, 2014. — 114 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2
D986151<.>

9. Marematnueckuii npaktukyMm. Yacte 3. Heomnpeaenensslii unTerpan. OnpeneneHHbIH
uHterpan. JuddepenuumanbHoe HcuucieHWe (QYHKIMM HECKOJbKUX MEPEeMEHHBbIX. YueOHOo-
metoaudeckoe mocodbue / A.Il. T'ocmomapukoB, M.A. 3anenun, B.A. CemenoB, C.E. Mancyposa.
HanmonanbeHblil MUHEpalibHO-ChIpbeBOM yHUBEpCUTET «I opHbIii». — CII0, 2014. — 162 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2
D533720026<.>

10. Maremarnvecknii mpakTukyM. Yacte 4. Juddepenmmansasie ypaBHeHUs. Psapl. Psabr
®ypbe. HHTerpanbHoe HcUMCICHHWE (YHKIMM HECKOJIBKUX MEpEeMEHHBIX. Y4eOHO-METOAMYECKOe
nocobue / A.Il. I'oconapukos, T.P. Axuypun, C.E. MancypoBa, T.C. O6pyueBa, A.A. SxoBnesa.
HarnuonanbHeli MUHEpabHO-ChIpbeBOM YHUBepcuTeT «I opHblity. — CI16, 2014. — 152 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2
D147020047<.>

11. MaremaTtnueckuii npaktukyM. Yacte 5. Teopust BepoaTHOCTEH 1 OCHOBBI MaTeMaTHYECKOM
cTaTUCTUKH. Teopust PyHKIUH KOMIUICKCHON mepeMeHHOW. OmneparMoHHOe MCYHCICHHUE. DJIEMEHTHI
Teopuu moist: YueOHo-meTonudeckoe mocobue / A.Il. T'ocomapukos, B.B. MBakun, U.A. JleGenes,
C.E. Mancyposa, A.A. fxosneBa. HallmoHanbHbIIT MUHEPAIbHO-CHIPHEBON YHUBEPCUTET «I OpHBII». —
CII6, 2014. - 187 c.
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%?2
D907324<.>

12. Matemaruueckuii npakTukyMm. Yacts 6. Cnieunanbueie QyHKIMH. Marematndyeckas Qpu3uKa.
OCHOBBI JIMHEHHOTO TPOrpaMMHUpOBaHMs: YueOHO-MeToaudeckoe mocobue / A.Il. TN'ocmomapukos,
O.E. Kapnyxuna, M.A. Kepeituyk, N.A. Jlebenes, B.B. Tapaban. HamuoHanbHBIH MHUHEpaAILHO-
ceIpbeBoit yHUBepcuTeT «I opHblity. — CI16, 2014. — 98 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2
D986151<.>

7.1.3. YyeOHO-MeTOANYEeCKOe o0ecredeHne

1. Usakun B.B., JlebeneB U.A. Omnpenenennsiii wuHTerpan. Hecranmaptueie 3amaym.
MeTtoauueckue yKa3zaHus JUisi CaMOCTOSITENbHON paboThl. — ['opHbIil yHuBepcurer, 2016.

https://Ik.spmi.ru/~gw3R5

2. MWeakun B.B., JlebeneB N.A. OmnpenencHHbIi HHTETpal MW NPUKIAAHBIC 3a7a4H.
Metoanueckue yKazaHus AJisi CaMOCTOSITeNIbHOU paboThl. — ['opHbIil yHuBepcurert, 2016.

https://Ik.spmi.ru/~gw3R5

3. [laGaeca M.B. DnemMeHTH MaTEeMAaTHYECKOW CTATUCTHKU. MeETONMYECKUE YKa3aHUS IS
CaMOCTOSITEeNbHOM paboThL. - ['opHBIi yHHBepcuTeT, 2016.

https://Ik.spmi.ru/~dWLmv

4. Tonuap JL.U., Cxenko O.A. Marematuka. [Ipuknaansie 3amaun. - ['OpHBIH YHUBEpCHTET,
2018.

5. bakeea JI.B., Jlebemes WM.A., Illabaeea M.b. Maremaruka. JlunHeitHas anre6pa.
AHanutnueckas reomeTpusl. - I'opHbIil yauBepcuret, 2019.

6. Bakun B.B., Jlebenes 1.A. Marematuka. [{uddepenHumanbHoe 1 MHTETpabHOE UCUUCICHNE
(GYHKIIMM HECKOJIBKUX MepeMeHHbIX. - ['opHbIi yHUBepcurer, 2019.

7. Tonuap JL.U., JlebeneB N.A., Makcumenko M.B. Maremaruka. Ilpenenst. [IpousBoanas. -
I"opublit yHuBepcurert, 2019.

8. Jlebemes WU.A., IlactryxoBa E.B., Makcumenxko M.B. Marematuka. Psnel. Teopus
BeposATHOCTEN. - ['opHBbIi yHUBepcuTeT, 2019.

9. bakeeBa JI.B., IlactyxoBa E.B. MaremaTnka. DIeMEHTbl MaTeMaTH4YECKOH CTaTUCTHKH.
Koppensironno-perpeccuoHHblii ananus. - ['opHbIil yauBepcutet, 2019.

10. CunpBanoBuy O.B. Matemaruka. ['eomerpuueckie NpuiIoKEHUs ONPEEIEHHOI0 HHTerpaa
¢ wucnoib3oBaHWeM Tpaduueckoro pemakropa DESMOS. Meroanueckue  ykazaHus K
caMoCTOsITeNIbHON padorte. - ['opHbIi yHUBepcuTeT, 2020.

11. CunbBanoBuy O.B. Marematuka. KpuBble 2-ro mopsiika ¢ UCIOJIb30BaHUEM IpaduyecKoro
penakropa DESMOS. Metoaunueckue ykazaHHus K caMOCTOATENbHOM pabore. - ['opHbI yHUBEpcUTeT,
2020.

12. [labaeBa M.b., bakeeBa JI.B. Maremaruka. DnemeHTsl Teopuu TpadoB. MeToaudeckue
yKa3aHUs K IPaKTUYECKUM 3aHATHAM. - ['opHBIN yHUBepcuTeT, 2020.

13. BbynnakoBa E.I'., bakeeBa JI.B. Teopusi BeposTHOCTEH M MaTeMaTHYecKash CTaTHCTHKA.
OcHOBHBIE TEOPEMBI TEOPUHU BepOsITHOCTEH. MeToanueckue yka3aHUsl K MPAKTUUYECKUM 3aHSATUSM. -
I"opuslii yHuBepcurer, 2021.

14. bynnaxosa E.I'., bakeesa JI.B., [lactyxoBa E.B. Teopus BeposiTHOCTEH W MaTeMaTHyecKas
craructuka. [lapHas nuHelHas perpeccus. Meroauyeckue yka3aHHus K CaMOCTOSITEIbHBIM padoTam. -
I'opHelil yauBepcurer, 2021.

15. Morunesa JI.M., Illabaeea M.b. CrmeunuanbHble I'1aBBl MaTeMaTHKH. Pacuer JIHHEHHBIX
OLICHOK K03()(PHUIIMEHTOB PErpeccuu U CTaTUCTUUECKUI aHaJIU3 ypaBHEHUs perpeccuu. Meroauyeckue
yKa3aHHsI K cCaMOCTOATENbHBIM paboTaM. - ['opHbIif yHuBepcuret, 2021.

16. T'ociogapuxoB A. Il., Pomanora 1O.C., bakeesa JI.B., Makcumenko M.B. MaremaTuka:
Pyccko-anrnuiickuit repmunoniornyeckuit cnosaps. CII0.: 'opHslit yausepcurer, 2018. - 48 c.
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=400&task=set_stati
c_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=4%D0%98%28%D0%90%D0%BD%D0%B3
%D0%BB%29%2F%D0%9C%2034%2D775183918<.> 4,

7.2. ba3bl JaHHBIX, JIEKTPOHHO-0MOINOTEYHbIe CHCTEMbI, HH(POPMAIIHOHHO-CIIPABOYHbIE U
MOMCKOBbIE CHCTEMBI

1. Esponeiickas nudposas 6ubnuoreka Europeana: http://www.europeana.eu/portal

2.  Koucynbrantllmoc:  cnpaBoYyHO-TIOMCKOBAasi  cuUcTeMa  [DIJIEKTpOHHBIM  pecypc]. -
http://www.consultant.ru

3. MHadopManmoHHO-U31aTENbCKHI [IEHTP M0 T'€OJIOTUH M HEAPOIOIb30BaHUI0 MUHHCTEpCTBA
NpUPOAHBIX pecypcoB U skonorun Poccuiickoir Penepanuu - OO0 "T'EOMHO®OPMMAPK":
http://www.geoinform.ru

4. NadopmarimoHHO-aHATUTHIECKUH 1IeHTp «MuHepan»: http://www.mineral.ru

5. MupoBas udpoas oudnanorexa: http://wdl.org/ru

6. Hayunas snextponHas 6ubmuoreka «Scopus»: https://www.scopus.com

7. Hayunas snextponnas 6ubmmoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponnas 6ubnnoreka «eLIBRARY»: https://elibrary.ru

9. Ilopran «I"'ymanuTapHoe oopazoBanue» http://www.humanities.edu.ru

10. ®enepanbublii mopran «Poccuiickoe odpazoanue» http://www.edu.ru

11. ®enepanbnoe xpanmwnume «ExauHas komieknuss HTUPPOBBIX 00pa30BaTEIbHBIX PECYPCOBY
http://school-collection.edu.ru

12. Tlouckoseie cuctembl Yandex, Rambler, Yahoo u ap.

13. OeKTPOHHO-OMOIOTe UHAs cucrema U3JIaTEIbCKOTO IEHTpa «JIaHby:
https://e.lanbook.com/books

14. DOnektponHas Oubmuoreka Poccuiickoit I'ocymapcrBennoit  bubaunorexku (PI'b):
http://elibrary.rsl.ru

15. DnektpoHHas 6bubnroTeka yueOHUKOB: http://studentam.net

16. DnexrponHo-6ubaHOTeuHAs cucTemMa «9BC KOPAMTy: http://www.biblio-online.ru.

17. OnextpoHHas OubnnoreuHas cuctema «HarumonaneHbl 1HdpoBoil pecypc «PyKOHT»»:
http://rucont.ru

18. DnexTpoHHO-OMbIMOTEUHas cuctema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI
8.1. MaTtepua/ibHO-TeXHHYECKOE OCHAILIEHHe ayAUTOPHIi

AyauTopuM 1Jisl IPOBeAeH sl JIeKUMOHHBIX 3aHATHI
128 nocaoounvix mecm

OcHaiieHHOCTh: MynbTUMeIUITHAs YCTaHOBKA C aKycTU4yecko cucremoil — 1 mr. (B T.4.
MYJIbTUMEUUHBIA TpOeKTop — 1 IIT., NpOEKIMOHHAs ammaparypa: HMCTOYHUK OecriepeOoiHOro
nuTtaHus — 1 wr., skpaH — 1 wT., MOHUTOp — 1 WIT., KOMIBIOTEP — 1 MIT.), BO3MOKHOCTh JIOCTyIa K
cetu «MHTepHET», cTyn ans cTyAeHToB — 128 mr., kpecno npenogasarenss — 1 mr., cton — 65 mrT.,
NepeHOCHas HACTOJIbHAsI TPHOYHA — | IIT., JOCKa HACTEHHAs: MArHUTHO-MapKepHasi — 2 IIT., IJIaKaT B
paMKe HaCTeHHBIN — 9 mT.

[epeuenp uIIeH3MOHHOTO TporpammHoro obecreuenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007  ProfessionalPlus,  anTuBHMpycHOe  TporpamMmHOe  oOOecredeHHe:
KasperskyEndpointSecurity, 7-zip (cBobomuo pacmnpoctpansiemoe I10), FoxitReader (cBoGomHo
pacmipoctpansiemoe I10), SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBoGoaHO
pacripoctpansiemoe [10), JavaRuntimeEnvironment (cBo6omno pacmpoctpansiemoe I[10), doPDF
(cBoOOmHO pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHo pacmnpocTpaHsieMoe
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I10), Inkscape (cBoGomuo pacmpoctpansiemoe I10), XnView (cBob6oaHo pacmpoctpansemoe 110), K-
LiteCodecPack (cBoGomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHsIeMoe
[10).

64 nocadouHwvix Mecma

OcHaieHHOCTh: MybTUMEIUIHBINA NPOEKTOp — | MIT., MPOEKIIMOHHAs anmnaparypa: UCTOYHUK
OecniepeboiiHoro mutanus — 1 mT., skpad — 1 mwrt., HOYTOYK - 1 MWT., (BO3MOXKHOCTh JOCTYNA K CETH
«HTepHeT), cToiika MoOWIbHAs — 1 IIT., CTYI JJIs CTYJACHTOB — 64 mIT., Kpecio mpernoaaBates — 1
IIT., CTOJ - 33 IT., IEpEHOCHAs HACTONbHas TpuOyHa — | mIT., MOCKa Oenas HACTeHHAs MarHUTHO-
MapkepHas — | 1IT., IIakaT B paMKe HaCTEHHBIN — 4 IIT.

[Tepeuensp nuieH3MOHHOTO TMporpammHoro obecriewenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus,CoreI DRAWGraphicsSuiteX5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOe mporpaMMHoOe oOecCreYCHHE:
KasperskyEndpointSecurity, 7-zip (cBob6omuo pacmnpoctpansiemoe I10), FoxitReader (cBoGomHo
pacnpoctpansiemoe [10), SeaMonkey (cBoGoaHo pacmpoctpansemoe I10), Chromium (cBoGoaHO
pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBoboano pacmpoctpansiemoe I110), doPDF
(cBoOOaHO pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBoGoHO pacrpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBoboano pacnpocrpansemoe I10), K-
LiteCodecPack (cBoGomno pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHseMoe
[10).

60 nocadoumwvix mecm

OcHaleHHOCTh: MyIbTUMETUIHBIN TPOSKTOP — | IIT., IPOSKIIMOHHAS araparypa: UCTOYHHK
OecriepeboiiHoro mutanus — 1 mT., skpad — 1 mwrt., HOYTOYK - 1 MWT., (BO3MOXKHOCTh JOCTYNA K CETH
«HTepHET), CTOlKAa MOOMIBHAST — 1 IIT., CTYJ JJs CTYAeHTOB — 60 mIT., Kpecio mpernoaaBates — 1
mT., cToN - 31 mIT., MepeHOoCHas HAcToJIbHas TpuOyHa — | mT., JOocka Oenasi HACTEHHAsr MAarHUTHO-
MapkepHas — | mT., Jocka moa Mei — 1 mIT., TUIakaT B paMKe HACTCHHBIN — 3 IIT.

[epeuensp nuIIEH3MOHHOTO TporpammHoro obecrieuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CoreIDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOe mporpaMMHoe oOecredeHuHe:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansiemoe I10), FoxitReader (cBo6omHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGoaHo pacmpoctpansemoe I10), Chromium (cBoboaHO
pacnpoctpansiemoe [10), JavaRuntimeEnvironment (ceo6omno pacmpoctpansemoe I[10), doPDF
(cBoOOmHO pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHO pacrnpocTpaHsieMoe
I10), Inkscape (cBoboano pacmpoctpansemoe I10), XnView (cBoboano pacmpoctpansiemoe I10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHseMoe
[10).

56 nocaoounvix mecm

OcHaieHHOCTh: MyTbTUMEUIHBINA MTPOEKTOp — | IIT., MPOSKIIMOHHAS alaparypa: HCTOYHUK
Oecniepeboiinoro nutanus — 1 mr., 3kpad — 1 wr., HOyTOyK — 1 MWT., (BO3MOXHOCTH JJOCTYIA K CETU
«HTepHeT), crolika MOOWIbHAs — 1 T., CTYIN IS CTYIEHTOB — 56 IIT., Kpecio mnpemnojgasarens — 1
HIT., CTOJA — 29 IIT., IEpEHOCHAas HaCTOJIbHAs TpUOyHa — 1 1IT., JO0CKa HACTEeHHAsi MarHUTHO-MapKepHas
— 1 mwIT., ITaKaT B paMKe HACTEHHBIN — S HIT.

[Tepeuensb nuIeH3MOHHOTO MporpammHoro obecreuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CoreIDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOe mporpaMMHoe oOeCredeHHE:
KasperskyEndpointSecurity, 7-zip (cBobomHo pacmpoctpansiemoe I10), FoxitReader (cBoGomHO
pacripoctpansiemoe I10), SeaMonkey (cBoboano pacrpoctpansiemoe I10), Chromium (cBoboaHO
pactipoctpansiemoe [10), JavaRuntimeEnvironment (cBobomno pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHo pacmpocTpaHseMoe
I10), Inkscape (cBobGomHo pacmpoctpansemoe [10), XnView (cBobGoaHo pacmpoctpansemoe [10), K-
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LiteCodecPack (cBoGomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHseMoe
I10).

52 nocaoounvix mecma

OcHaiieHHOCTh: MynbTUMEIUUHBIN IPOEKTOp — | HIT., IPOEKIMOHHAs annaparypa: UCTOUHUK
OecniepeboitHoro mutanus — 1 mr., 3kpad — 1 mT., HOyTOYK — 1 mT., (BO3MOXXHOCTh JIOCTYIa K CETH
«uTepueT»), cToiika MoOuiIbHas — 1 IIT., CTYN A7 CTYAGHTOB — 52 IIT., KPecio mpenoaasatens — 1
HIT., CTOJ — 26 IIT., IEpEHOCHAs HACTOJIbHAS TpUOyHa — | IT., TOCKa HACTCHHAs MATHUTHO-MapKEpHast
— 1 ., nu1akaT B paMKe HaCTEHHBIN — O 1IT.

[lepedenpb TUIIEH3MOHHOIO IporpamMMuoro obecreuenus: Microsoft Windows 8 Professional,
MicrosoftOffice 2007 ProfessionalPlus, CoreIDRAW Graphics Suite X5, Autodeskproduct:
BuildingDesignSuiteUltimate 2016, productKey: 766H1, antuBupycHOe mporpaMMHoe 0OeCIIeYeHHE:
KasperskyEndpointSecurity, 7-zip (cBobomHo pacnpoctpansiemoe I10), FoxitReader (cBoGomaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomHo pacmpoctpansiemoe I10), Chromium (cBo6omto
pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBobomno pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmipocTpaHsemMoe
I10), Inkscape (cBoGomHo pacmpoctpansemoe [10), XnView (cBoGoaHo pacmpoctpansemoe [10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHsIeMoe
[10).

AyaAuTOpUM IS IPOBEACHUS NMPAKTHYECKUX 3aHATHI

28 nocaoounvix mecm

Ocnamennoctb: CTON ayauTOpHBIM Ans cTyAeHToB — 15mr., ctyn — 28 mT., Kpecino
npenogaBarens — | IUT., Jocka HacTeHHas Oenas MarHUTHO-mapkepHas «Magnetoplan» - 1 mrT.,
NepeHoCHasi HacToNbHas TpuOyHa — 1 WIT., Takart — 4 mir.

[MepekatHas MysnbTUMenuitHas ycraHoBka (HoyTOyk AcerAspire7720 (Intel(R) Core (TM)2
DuoCPUT7700 2.40GHz 2 I'b); MBIIIb IIPOBOHAS GeniusLaser; IIPOEKTOP
DLPTexasInstrumentsVLT-XD600LP; croiika mepeaBrkHas METATUIECKAst MHOTOSIPYCHAs).

[lepeyeHp NMIIEH3MOHHOTO IMporpamMmHoro obecnedeHus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwntuBupycHoe nmporpammuoe obecnedenue Kaspersky Endpoint
Security, 7-zip (cBoboaHO pacmpoctpansiemoe I10), FoxitReader (cBo6oano pacnpoctpansemoe 110),
SeaMonkey (cBo6oaHO pacnpoctpansemoe [10), Chromium (cBo6oano pacnpoctpansemoe I10), Java
8 RuntimeEnvironment (cBoboano pacmnpoctpansiemoe [10), doPDF (cBoGogHo pacmpocTpansemoe
[10), GNU ImageManipulationProgram (cBo6oano pacmpoctpansemoe I[10), Inkscape (cBoGomHO
pactpoctpansiemoe I10), XnView (cBoboano pacmpoctpansemoe 110), K-LiteCodecPack (cBo6ogHO
pacmpoctpansiemoe [10), FAR Manager(cBo6oaH0 pactipoctpansemoe [10).

30 nocaoounwvix mecm

OcnamienHocth: CTON ayAMTOpHBIA st cTyaeHToB — 16 mT., crynm — 30 mr., Kpecio
npernojaBatens — 1 IIT., JOocka HacTeHHas Oenas MarHUTHO-MapkepHas «Magnetoplan» - 1 mrT.,
NepeHOCHasi HaCTOJbHAas TpuOyHa — 1 mT., rmakat — 4 mir.

[lepekatHast mynbTHMenuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2
Duo CPU T7700 2.40GHz 2 I'b); mbius npoBoanas Genius Laser; npoexktop DLP Texas Instruments
VLT-XD600OLP; cToiika nepeaBH:KHAs METAIITNYECKasi MHOTOSIpPYCHAs ).

[lepeuenp nuIIEH3MOHHOrO MporpammHoro obecrneueHus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwnrtuBupycHoe mporpammuoe oGecrieuenne Kaspersky Endpoint
Security, 7-zip (cBoboaHo pacmpoctpansemoe I10), FoxitReader (cBoboano pacmnpoctpansiemoe I10),
SeaMonkey (cBoboaHO pacmpoctpansemoe [10), Chromium (cBo6oano pacnpoctpansemoe [10), Java
8 RuntimeEnvironment (cBo6omno pacmpoctpansemoe [10), doPDF (cBoGoaHo pacmpoctpaHsemoe
I10), GNU ImageManipulationProgram (cBoGonno pacnpoctpansiemoe I10), Inkscape (cBo6omHO
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pactpoctpansiemoe I10), XnView (cBob6omno pacmpoctpansiemoe I10), K-LiteCodecPack (cBoGoHO
pactpoctpansiemoe [10), FAR Manager(cBo6oano pacnpoctpansiemoe [10).

16 nocaoounwvix mecm

OcHamennocts: CTON KOMIBIOTEPHBIA — 6 MIT., Kpecio mpenojaaBatens — 17 1mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 wt. (BO3MOKHOCTB J0CTyIa K ceTd «MHTepHET»), T0CKa HacTeHHas Oeast
MarHuTHO-MapkepHas «Magnetoplan» - 1 mT., nepeHocHass HacTonbHas TpuOyHa — 1 mmiT., rurakar —
8 mmit.

[TepeueHp JUIEH3MOHHOTO MporpaMMHoro obdecrnedenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 oT 29.11.2011, MicrosoftOffice 2007
ProfessionalPlusMicrosoftOpenLicense 46431107 or 22.01.2010, CorelDRAW Graphics Suite X5,
Autodeskproduct: BuildingDesignSuiteUltimate 2016, productKey: 766H1,
KasperskyEndpointSecurity, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacnpoctpansiemoe I[10), Foxit Reader (cBo6omno pacmpoctpansiemoe [10), SeaMonkey (cBoboaHO
pacnpoctpansiemoe [10), Chromium (cBo6oaHO pacnpoctpansemoe I10), Java Runtime Environment
(cBobomuo pacnpoctpansemoe [10), doPDF (cBobomno pacmpocrpansemoe I10), GNU Image
Manipulation Program (cBobGomno pacmupoctpansiemoe I10), Inkscape (cBoOOIHO pacmpocTpaHsIiemMoe
[10), XnView (cBo6oaHo pacmpoctpansemoe [10), K-Lite Codec Pack (cBoOoano pacmnpoctpansiemoe
[10), FAR Manager (cBoboano pacnpocrtpansiemoe [10).

8.2. IlomeieHue AJ1si CAMOCTOATEILHON PadoThI

1. OcHaleHHOCTh TTOMEIICHUS JUIsl CaMOCTOATENbHON paboThl: 13 mocamounsix mect. Ctym —
25 1IT., CTOJ — 2 WIT., CTOJ KOMIBIOTEPHBIN — 13 mT., mKkad — 2 mwT., JOCKa ayAUTOpHAsl MapKepHas —
1 mr., APM yuebnoe IIK (MonuTop + cucremusiii 610kx) — 14 mr. octyn k cetu «MHTEepHET», B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEpCUTETA.

[lepeuenp MUIIEH3MOHHOTO MporpaMMHoro ooecreueHus: Microsoft Windows 7 Professional,
MicrosoftOffice 2007  Professional ~ Plus, anTuBHpycHOe mporpamMmmHOe  oOecIieueHue:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansiemoe [10), FoxitReader (cBoGomHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomHo pacmpoctpansemoe I10), Chromium (cBo6omHO
pacnpoctpansiemoe [10), JavaRuntimeEnvironment (cBo6oano pacmpoctpansemoe I10), doPDF
(cBoboaHO pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmpocTpaHsemMoe
I10O), Inkscape (cBoGomHO pacmpoctpansiemoe [10), XnView (cBoGoaHo pacmpoctpansemoe [10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHsIeMoe
[10).

2. OCHaIIEHHOCTh TOMEIIEHHsI JJIi CaMOCTOSTENbHON paboThl: 17 mocagouHblx MecT. Jlocka
JUIsL TUCbMa MapkepoM — 1 1mT., pabouue mMecta cTyaeHToB, obopyaoBannbie [IK ¢ moctynom B ceTb
VYuusepcurera — 17 mt., MynsTuMeuitHbIN poekTop — 1 mt., APM npenoaasarens [uist paboThl ¢
MyJIbTHMEANA — | T, (CHCTEMHBIN OJ0K, MOHUTOPHI — 2 MIT.), ¢TOx — 18 mmT., cTynm — 18 mr. Jloctym k
cetu «MIHTEpHET, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA.

[Tepedyens mUIEH3MOHHOTO MporpaMMmHoro obecrneuenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; MicrosoftOffice 2007 Professional Plus, anTHBHpYCHOE
nporpamMuoe obecrieuenne: KasperskyEndpointSecurity, 7-zip (cBob6oano pacnpoctpansemoe I10),
FoxitReader (cBoOomno pacmpoctpansemoe I10), SeaMonkey (cBoboano pacmpoctpansiemoe [10),
Chromium  (cBobGoano  pacmpoctpansiemoe  I10),  JavaRuntimeEnvironment  (cBoGoaHO
pacnpocTpaHsieMoe [10), doPDF (cBOOOIHO pacnpocTpaHsieMoe I10),
GNUImageManipulationProgram  (cBoboano pacmpoctpansemoe I10), Inkscape (cBoGomHO
pacnpoctpansiemoe [10), XnView (cBoboano pacmpocrpansiemoe [10), K-LiteCodecPack (cBobomHo
pactpoctpansiemoe [10), FARManager (ceo6oaHo pacmpoctpansemoe [10).
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8.3. IlomMeeHus1 1J1s1 XpaHEeHUsI U NMPOPUIAKTHIECKOT0 00CTYKUBAHUS 000PYyT10BAHUSA

1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHI U CPEIICTB OO YICHUS:

OCHaIICHHOCTh: TIEPCOHAIBHBIA KOMITBIOTED - 2 WT. (HOCTYN K cetu «VHTepHET»), MOHUTOD -
4 mT., CETeBOW HAKONMMUTENh - | IT., UCTOYHHK OecrepeOOMHOro MUTaHHUS - 2 TIT., TEJICBU30P
ia3MeHHslii Panasonic - 1 mt., Touka Wi-Fi - 1 1rr., masuibHast CTaHiust - 2 [IT., Apeidb - 5 IIT.,
nepdopatop - 3 wT., HAGOP MHCTPYMEHTA - 4 IIT., TECTEP KOMIIBIOTEPHOH ceTu - 3 mT., OaJUIoH CO
CKaThIM T'a30M - | MIT., macTa TEIIONPOBOAHAS - | MIT., MbLJIECOC - | WIT., pAJAMOCTAHIMS - 2 TIT., CTOJ
— 4 mT., TymM0a Ha KoJecukax - | mrT., mojcTaBKa Ha KoJieCHKax - 1 mT., mkad - 5 mr., kpecio - 2 mir.,
snectauia Alve - 1 .

[Tepeuensp nuieH3HMOHHOTO Tporpammuoro obecneuenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2010  ProfessionalPlus,  anTuBHpycHOe  mporpamMmHOe  OOCCIIeYCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomHo pacnpoctpansiemoe I10), FoxitReader (cBoGomaHO
pacnpoctpansiemoe [10), SeaMonkey (cBobomHo pacmpoctpansiemoe I10), Chromium (cBo6omto
pacmpoctpansiemoe I10), JavaRuntimeEnvironment (cBobomno pacnpoctpansemoe [10), doPDF
(cBoboaHO pacmpoctpansiemoe I10), GNUImageManipulationProgram (cBo6oaHO pacmnpocTpaHsemMoe
I10), Inkscape (cBoGomHo pacmpoctpansiemoe [10), XnView (cBoGoaHo pacmpoctpansemoe [10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHsIeMoe
[10).

2. lleHTp HOBBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB O0yUCHHS:

OCHaIIeHHOCTh: CTOJN - 5 IT., CTYN - 2 IIT., KPecio - 2 IT., mKad - 2 mrT., NepCOHATBHBIHI
KoMIbploTep - 2 mT. (moctyn k cetu «MHTepHeT»), MoHHTOp - 2 mT., M®Y - 1 mr., Tectep
KOMITBIOTEPHOM ceTH - | mIT., 0aJUIOH CO CKAThIM Ta30M - | IIT., IIypymnoBepT - 1 mrT.

IlepeueHp MIIEH3HMOHHOrO Mporpammuoro obecrmeuyenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007  ProfessionalPlus,  anTuBHpycHOEe  mporpamMmHOe  OOECIEeUYCHHE:
KasperskyEndpointSecurity, 7-zip (cBobomno pacmpoctpansiemoe I10), FoxitReader (cBo6omHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGoaHo pacmpoctpansemoe I10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), JavaRuntimeEnvironment (ceo6omno pacmpoctpansemoe I[10), doPDF
(cBoOOmHO pacnpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHO pacrnpocTpaHsieMoe
I10), Inkscape (cBoboxaHo pacrtpoctpansemoe I10), XnView (cBoboano pacmpocrtpansiemoe I10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHseMoe
I10).

3. llenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OO YUCHHUS:

OcCHaIIeHHOCTh: CTOJN - 2 WT., CTy’d - 4 mrT., Kpecno - 1 mT., mKkad - 2 mT., NepCOHATbHBIN
komneiotep - 1 mr. (moctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 mrT., KOJIOHKH
Logitech - 1 wT., TecTep KOMIBIOTEPHO# ceT - 1 wrt., Apensb - 1 wT., TenedoH - 1 wT., Habop PyIHBIX
WHCTPYMEHTOB - | miT.

[Tepeuenp nuieH3HMOHHOTO TporpammHoro obecneuenus: MicrosoftWindows 7 Professional,
MicrosoftOffice 2007  ProfessionalPlus,  anTuBHpycHOe  mporpamMmHOe  OOeCleUYCHHE:
KasperskyEndpointSecurity, 7-zip (cBob6omHo pacnpoctpansiemoe I10), FoxitReader (cBoGomHO
pacripoctpansiemoe I10), SeaMonkey (cBoGoano pacmpoctpansiemoe I10), Chromium (cBoboaHO
pactipoctpansiemoe [10), JavaRuntimeEnvironment (cBobomno pacmpoctpansiemoe [10), doPDF
(cBoOoaHO pacmpoctpansiemoe [10), GNUImageManipulationProgram (cBo6oaHo pacmpocTpaHseMoe
I10), Inkscape (cBobGomHO pacmpoctpansiemoe [10), XnView (cBoGoaHo pacmpoctpansemoe [10), K-
LiteCodecPack (cBobomuo pacmpoctpansemoe I10), FARManager (cBoGoaHO pacmpocTpaHseMoe
I10).

8.4. JInueH3uOHHOE MPOrpaMMHOe odecneueHmne

1. MicrosoftWindows 7 Professional.
2. MicrosoftWindows 8 Professional.
3. Microsoft Office 2007 Professional Plus.
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