


PABOYASI ITIPOIT'PAMMA JUCIHHUIIJINHBI
MATEMATUKA

1. HEJIX OCBOEHUSA JUCIIUIIJIMHBI (MOJYJIS)

LensiMu ocBOEHUST TUCHUIIIUHBI (MOAYJs1) «MartemaTuka» siBIASIOTCS:
- OCO3HAHHOE WM TPOYHOE OBJIAJICHUEC CHCTEMON MaTeMaTHYCCKHX 3HAHHWHA, YMEHHH W HABBIKOB, JIOCTA-
TOYHBIX IJIA HBYqCHHH ,Z[pyrI/IX JUCIUIIINH, HGO6XO,Z[I/IMBIX B HOBCGI[HCBHOﬁ KHN3HU U B 6y;[ymel‘/'1 HpO-
(heccroHaTBHOM NEITETHOCTH;
- IOHUMAaHHUEC 3HAYUMOCTHU MAaTEMATUKN JJIs1 Haquoro HpOFpGCC&;
- MOBBIIICHUE OOIIET0 YPOBHS MAaTEMAaTHUECKON KYJIbTYPHI.

321,[[3.‘-11/1 AUCIUITIJIINHBI:
- pa3BHUTHE JIOTHYECKOTO MBIIUICHUS W HHTYUIINHU, IIPOCTPAHCTBEHHBIX MPEJACTABICHUN U BOOOPAKCHHSI,
NaMsITH, aITOPUTMUYECKON U MHPOPMALIMOHHON KYJIbTYpPHl, I03HABATEIbHON aKTUBHOCTH, MHULIUATHBBI
Y TBOPYECTBA.

2. MECTO JUCHMILIMHBI B CTPYKTYPE OCHOBHOM MPO®ECCHOHAJIBHOM OBb-
PA3OBATEJBLHOM NPOT'PAMMBI:
2.1. uka (pa3pea) OOII, k KOTOPOMY OTHOCHTCSI AUCHMILIMHA (MOIYJIb)

HauMeHoBaHMe TUCHUILIHHBI Huka (pasgea) OOII

MaremaTtuka EH.01 Marematudeckuii U OOl €CTECTBEHHO-
HAYYHBIA YICOHBIN UK

2.2. Jlornyeckasi B3auMOCBA3b ¢ Apyrumu yactsamu QOIL

HauMeHoBaHMe nmpeaIeCTBYOIIMX Y4eOHsbIil mpeameT «MaTeMaTHKa » OCHOBHOM
AUCHUILIAH, TPAKTUK, HA KOTOPBIX 00pa3oBaTeIbHOM MPOTPAMMBI CpEHETO (ITOTHO-
O0asupyercsi JaHHASl JMCUMILIMHA ro) ob1iero oopa3oBaHus

TpedoBaHusi K «<BXOAHBIM» 3HAHUAM,
YMEHHSIM M HABBIKAM:

3nanus (3) 31. OCHOBBI MaTEMATUYECKOTO aHaAJIN3a

32. OCHOBBI T€OMETPUH

33. OCHOBBI TEOPHUH BEPOATHOCTEMN

YMmenus (V) V1. pemate KBaspaTHbIE, IOKA3aTEIbHbIE, JIOTA-
pubMUYeCKre U TPUTOHOMETPUYECKHE YpaBHe-
HUS

VY2. ctpoutb rpaduKu IeMEHTAPHBIX PYHKIHN
V3. BBIOJHATH HEOOXOAUMBIE 3CKHU3BI K pelae-
MBIM 33J1a4yaM

HaBbiku u (WJ11) ONBIT AESITEIBHOCTH H1. MaremaTtnueckoi TEpMUHOIOTHEN

H?2. 0CHOBHBIMM BBIUYHCIIUTEIbHBIMU HaBbIKAMU
H3. ocHOBHBIMM NPUHIIUIIAMUA MAaTEMaTHYECKOTO
MOJIETUPOBAHHUS




3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIBbTATOB OBYYEHMUS 110 JUCHUIIJIMHE
MOAYJII0), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJbBTATAMM OCBO-
EHHS OBPA3OBATEJIBHOM ITIPOTPAMMBI

3.1. IlepeyeHb MIAHUPYEMBbIX Pe3yJabTATOB 00Y4YeHUs] MO TUCHUIIMHE (MOAYJII0), COOTHE-
CEHHBIX C IJIAHNPYEMbIMHU pe3yJbTATAMHU OCBOEHHS 00Pa30BaTeJIbHOH MPOrpaMMbl

[Tnanupyembie pe3ynbTaThl
OCBOEHUSI 00pa30BaTEIbHOMN

[Tnanupyemblie pe3yabTaTbl 00y4eHUs 10 TUCIUILTHHE (MOIYIIIO)

IIPOrpaMMBbl
Homep CopnepxaHue KOM- 3HaHMs1, yMe- XapakTepucruka
KOMIIE- MEeTeHINH HUS1, HABBIKH
TEHIUU U (W) OMBIT
JeSITeIbHOCTH

OK-2 Opranu3oBbIBaTh 3HaHus: 31 — 3HaueHne wmareMaTtuku B Tpodeccuo-
COOCTBEHHYIO Jiesl- HAJIbHOM NI€ATENbHOCTH U MPU OCBOEHUU IPO-
TEJIbHOCTb, BHIOH- (beccnoHaIbHON 00pa3oBaTEIbLHON MPOTrPAMMBI
paTh TUIIOBBIE METO- YmMenus: V1 — Pemate 3a7aun Ha OTHICKAHUE IMPOU3BO/I-
ITbI U CTIOCOOBI BBI- HOHM CJIO)KHOW (DYHKIWH, TPOU3BOJIHBIX BTOPOTO
MOJTHEHHS Tipodec- 1 BBICIIUX MOPSIIKOB
CHUOHAILHBIX 3a]1a4, HaBbiku u H1 - [NepBuuHbIMH HABBIKAMH ¥ OCHOBHBIMU Me-
OLICHUBATh UX (- (W) OMBIT | TOJAMM pPELICHUS] MaTeMaTHUeCKMX 3ajad M3
(EKTUBHOCTH U Ka- JESATENILHOCTH: | AUCHUIUTMH TPO(ECCHOHANIBPHOTO IUKIIA W JIUC-
YeCTBO. IUIUTAH MPOQHIBHON HAIIPAaBICHHOCTH

OK-4 OcCyecTBIISTh MO~ 3HaHHUS: 31- OcHOBHBIC TOHATHS ¥ METOABI MaTeMaTH4e-
MCK M UCIIOJIb30Ba- CKOTO aHAJIN3a
HUe UHPOopMaIH, Ymenus: V1- [IpuMeHSITH OCHOBHBIE METOJBI MHTETPUPO-
HEOOXOUMOM IS BaHMsI [TPU PELICHUU 3a/1a4
3¢ pexTUBHOTO BbHI- HaBbiku n H1- BnameTp OCHOBHBIMH BBIYHUCIUTEIBHBIMH
NOJTHEeHUs podec- (unM) OMBIT | HAaBBIKAMHU
CHOHAJIbHBIX 3a71a4, | ACSITEIbHOCTHU:
npo¢ecCuoHaIBLHOTO
U JINYHOCTHOTO pa3-

BUTHSL.

OK-5 Bnaners nadopma- 3HaHUS: 31-OcHOBHBIE MaTEMaTUYECKHE METO/bI pellle-
IUOHHOM KYJbTY- HUS MPUKJIAJHBIX 337a4 B obnactu npodeccu-
pOH, aHAIU3UPOBATH OHAJILHOM JEATEIIbHOCTH.

Y OLICHUBATh UH- YmMenus: V1- [IpuMeHATh METOIBI MAaTEeMAaTUIECKOTO aHa-
dopmanuio ¢ uc- JH3a MPY PElICHUH 3a]ad TPHUKIIAJHOTO XapaKTe-
M0JIb30BAHUEM UH- pa, B TOM umciie mpodeccrnoHaIbHON HalpaBJcH-
dbopMaImoHHo- HOCTH
KOMMYHHUKAIOH- Hagbixu n HI1- HaBblkamy BBIIOJHEHHSI THUIIOBBIX YIIPAXK-
HBIX TEXHOJIOTHH. (unM) OMBIT | HEHHUH MO Kypcy

NeSITeIbHOCTH

OK -8 3HaHUs: 31- IlpubnuxeHHbIC YKCa U JCHCTBUS HaJ HU-
CamocrosiTensHO .

OTPEACIDITE  3a1atH YmMenus: V1- BoImonHATh ASUCTBHA C TPUOIHKCHHBIMHU
poeCCHOHAIBHOTO

qyucJaMu




U JIMYHOCTHOTO pa3- HaBrixu u H1- Biamers 0OCHOBHBIMHM YHCIIEHHBIMH METOMA-
BUTHUS, 3aHUMAThCS | (WJIM) ONBIT | MM PEIIeHHs NPUKIATHBIX 3a7a4
camMo00pazoBaHueM, | AESTEIbHOCTHU:
OCO3HAHHO  TUIAHH-
poBaTh MOBBIIICHHE
KBaJIH(HUKALINN.
IIpodeccnoHanbHbIE KOMIIETECHIIHUU
IIK- 1.1 OO6pabarbIBaTh TIEp- 3HaHUS: 31- OCHOBHBIC YHCJCHHBIC METOJBI PEUICHUS
BUYHBIE OyXranrep- NPUKJIAIHBIX 33124
CKH€ JOKYMEHTHI. Ymenus: VY1- Hcnonb30BaTh YUCIICHHBIE METOJBI MIPU pe-
IICHUHU MPHUKJIAIHBIX 33719
HaBbiku u H1- Brnaners HaBbIkaMHM MOWCKA HY)XHOU HH-
(wnmm) ombIT | popmanuu
JeSITETbHOCTH
IK- 1.2 Pa3zpabarreiBath u 3HaHUS: 31- OcHOBHBIC 00pa3oBaTeIbHbIC HHTCPHET-
COTJIACOBBIBATH C pecypcbl
PYKOBOJICTBOM Op- Ymenus: V1- HaxonuTh uHTEpecyollyr0 UHOOPMAIIUOH-
TraHu3aIuu padounit HYI0 0a3y
IUTaH CYETOB OyX- Hasbixu n H1- Bnagers HaBbIKaMH pabOTHI B KOJUIEKTHBE
TajITepCKOro yueTa (M) OMBIT
OpraHH3aIiH. NeSITeIbHOCTH
IK- 1.3 [IpoBoUTH yUeT Je- 3HaHUS: 31- OCHOBHBIC NIPABOBBIC JOKYMEHTHI
HEXHBIX CPE/CTB, Ymenus: VY1- OpueHTHpPOBATHCS B YCIOBUSX TMOCTOSH-
0hOpMITATH JICHEK- HOTO U3MEHEHUS TPABOBOM Oa3bl
HBIE U KacCOBBIE J10- HaBbiku n H1- Bnagers HaBbIKaMU pelIeHUs] MPOQecCHo-
KYMCHTBI. (MnH) OMBIT | HAJNBHBIX 3a/1a4 B YCJIOBHSIX MOCTOSTHHOTO U3MeE-
NESTEIbHOCTH: | HEHUS MPABOBOM 0a3bl
IIK-1.4 ®dopmupoBath Oyx- 3HaHUS: 31- OCHOBHBIC YHCJCHHBIC METOJbI PEUICHUS
rajTepcKue mpoBOJI- NPUKJIATHBIX 33124
KM TI0 yYeTy UMyIIe- YmMenus: V1- HUcnonb30BaTh YUCIEHHBIE METOMABI TIPH pe-
CTBa OpTaHU3AINH IICHHUY TPHUKJIAIHBIX 33189
Ha OCHOBE paboyero HaBbiku u H1- Brnaners HaBbIkaMHM MOWCKA HY)XHOU HWH-
TUTaHa CYETOB OyX- (wnmm) ombIT | popmanuu
raJITEpCKOro ydyera. | AesATEIbHOCTH:
IIK- 2.1 ®dopmupoBath Oyx- 3HaHUS: 31- OcHOBHBIC 00pa3oBaTejIbHbIC HHTCPHET-
rajTepcKue MpoBOJI- pecypcehl
KM TI0 yYETY UCTOY- YmMenus: V1- HaxomuTe HWHTEpECYIONIyI0 HH()OpPMAIHOH-
HUKOB UMYILIECTBA HyI0 633y
OpraHHu3aIy Ha OC- HaBbiku u H1- Bnangets HaBbikaMu pabOThI B KOJJICKTHUBE
HOBE paboyero ria- (un) ombIT
Ha CYeTOB OyXraj- e TEIbHOCTH:
TEPCKOTo y4eTa.
[IK- 2.2 IIpoBoauts moaro- 3HaHUs: 31- OcHOBHBIE IPABOBBIC JOKYMEHTBI
TOBKY K MHBEHTapH- YMeHus: V1- OpueHTUpOBaTHCSI B YCIOBUSAX MOCTOSIH-
3aIiH U IPOBEPKY HOT'O U3MEHEHHMsI TPaBOBON a3kl
JENCTBUTENHLHOTO Hagbiku u H1- Bnagerp HaBbIKaMu pemieHUs MPOPEcCHO-
COOTBETCTBUS (aK- (MnM) OMBIT | HAJNBHBIX 3a/1a4 B YCJIOBHSIX MOCTOSTHHOTO U3MeE-
THYCCKHUX JTaHHBIX JEeSITeTbHOCTH: | HEHUS MPaBOBOI 0a3bl




HWHBCHTapU3aluu
JaHHBIM y4cCTa.

I1K- 2.3 Otpaxats B Oyxrai- 3HaHUS: 31- OcHOBHBIE YHCICHHBIE METOMABl PEIICHUS
TEPCKUX MPOBOJKAX NPUKJIATHBIX 33724
3a4ET U CIIUCAHUE YMeHnus: V1- HUcnonp30BaTh YUCIEHHBIE METOMABI TIPH pe-
HEJ0CTauu LIEHHO- IICHUH MTPUKJIAJAHBIX 33124
CTel (peryinpoBarb Hasbixu n H1- Bnagerr HaBbIKaMHM TOWCKA HYXHOW HH-
WHBEHTApU3alUOH- (win) ombIT | popmanuu
HbIE pa3HUIIbI) 110 EITEIbHOCTH:
pe3ynbTaraM UHBEH-
Tapu3aLuu.

[IK-2.4 [IpoBoauTs mpore- 3HaHUS: 31- OcHoBHBIE 00pa3zoBaTeNbHbIE HHTEPHET-
Jypbl MHBEHTapH3a- pecypesl
1IuU (PUHAHCOBBIX YMenus: V1- HaxomuTte HWHTEpECYIONIyI0 HH()OPMAIHOH-
00s13aTeILCTB Opra- HyI0 633y
HU3alUH. HaBuikn n H1- Braners HaBbIKaM# pabOTHI B KOJUICKTHBE

(M) OTBIT
JIeSITENIbHOCTH

IK- 3.1 dopmupoBath Oyx- 3HaHUS: 31- OcHOBHbIE IIPABOBbIE JOKYMEHTHI
rajgTepCKUe MPOBO/I- YmMenus: V1- OpueHTupoBaThCsl B YCIOBUAX IMOCTOSH-
KU 10 HAYUCIIEHUIO HOT'0 U3MEHEHHUs IPaBOBON 0a3bl
1 MEPEUUCIICHUIO HaBpiku u H1- Bnagere HaBbIkamu pemieHus mnpodeccuo-
HaJIOTOB U COOpPOB B (M7M) OMBIT | HAJBHBIX 33/1a4 B YCIOBHSIX MMOCTOSIHHOTO M3Me-
OrO/IKETHI pa3Iny- NESTETLHOCTH: | HEHHS MIPaBOBOU 0a3bl
HBIX YPOBHEU

I1K- 3.2 Odopmitsats ma- 3HaHUS: 31- OcHOBHBIE YHCICHHBIE METOMABl PEIICHUS
TEXHbIE JOKYMEHTBI HPUKJIATHBIX 33724
JUISL TIEPEYUCIICHUS YMenus: V1- HUcnonb30BaTh YUCIEHHBIE METOMABI TIPH pe-
HaJIOroB U cOOPOB B IICHUH MTPHUKJIAAHBIX 33129
OroKeT, KOHTPOIH- HaBrIkn n H1- Bnamers HaBbIKAMHM TOWCKa HYXHOW WH-
pOBaTh UX TPOXOXK- (win) ombIT | popmanuu
JIEHUE 10 PaCYETHO- | NEATEIBHOCTH:
KaCCOBBIM OaHKOB-
CKHM OIlepanusim

I1K- 3.3 dopmupoBath Oyx- 3HaHUS: 31- OcHoBHBIE 00pa3zoBaTeNbHbIE HMHTEPHET-
raJITepcKue MpoBOJI- pecypesl
KM 110 HAYUCJIEHUIO YMeHnus: V1- Haxonuth MHTEpecyoOIIy0 HH()OPMAIHOH-
Y TIEPEYUCIICHUIO HyI0 623y
CTPaxXOBBIX B3HOCOB Hasbixu n H1- Bnagets HaBbIKaMH pabOTHI B KOJUIEKTHBE
BO BHEOIOIPKETHBIE (M) OTBIT
b oHIBI eATEIILbHOCTH

[1IK- 3.4 Odopmitsats ma- 3HaHUS: 31- OcHOBHbIE IIPABOBBIE JOKYMEHTHI
TEKHbBIC TOKYMEHTBI YmMenus: V1- OpueHTupoBaThCsl B YCIOBUAX IMOCTOSH-
Ha MepednciIeHue HOT'0 U3MEHEHHUs IPaBOBON 0a3bl
CTPaxOBbIX B3HOCOB HaBpiku u H1- Bnagers HaBbIkamu pemieHus mnpodeccro-

BO BHEOIO/IIKETHBIC
b oHIBI, KOHTPOJIHU-

(M) OTBIT

JCATCIIBHOCTH:

HaJIBHBIX 3aJla4 B YCJIOBUAX MOCTOAHHOI'O U3MC-
HEHUS MMPAaBOBOM 0a3bl




pOBaTh UX MPOXOK-

3HaHus:

31- OCHOBHBIE TPABOBBIE TOKYMEHTHI

JIEHUE 110 PaCYETHO-
KaCCOBBIM OaHKOB-

CKHM OIICpanusm.

YMeHus: V¥'1- OpueHTHpOBATHCS B YCIOBUSAX MOCTOSIH-
HOTI'0 U3MEHEHHUs IPaBOBON 0a3bl
Hasbixu u H1- Bnagets HaBbIKaMu pelieHus npogeccuo-

(wH) OmBIT

HAJIBHBIX 3a/1a4 B YCJIOBUAX ITOCTOAHHOT'O U3-

JESTENLHOCTH: | MEHEHHS MPABOBOM 0a3bl

3HaHus: 31- OCHOBHBIE YUCIIEHHBIE METO/IbI PEIICHUS
NPUKJIAJHBIX 3a/1a4

VYmMmenus: V1- Ucnonb30BaTh YUCICHHBIE METOABI PU
peUIeHUN NPUKIIAAHBIX 33]1a4

HaBriku n H1- Brnaners HaBbIKaMU MOUCKA HYKHOMW WH-

(wnu) ombIT

dopmanuu

JIeSITENIbHOCTH

3HaHHUS: 31- OcHoBHBIE 0Opa3oBaTEIbHBIC HHTEPHET-
pecypcesl

YmMenus: V1- HaxoauTs nHTEpECYIONIYI0 HH(POPMAIIH-
OHHYIO 0a3y

HaBriku n H1- Bnanerp HaBbIKaMu pabOTHI B KOJUICKTUBE

(wnu) ombIT

JIeSITENIbHOCTH

3HaHUSL: 31- OCHOBHBIE IPAaBOBBIE JOKYMEHTHI

YmMenus: V1- OpueHTupoBaThCS B yCIOBUAX MTOCTOSH-
HOTO U3MEHEHHMSI PABOBON a3kl

Habixku n H1- Bnaners HaBbIKaMu pemieHus mpodeccuo-

(wnu) ombIT

JCATCIIBHOCTH

HAJIBHBIX 3a/1a4 B YCJIOBUAX IMOCTOSAHHOTO U3-
MEHEHHsI IPaBOBOU 0a3bl

4. OFBEM YYEBHOM JUCIUILIMHBI (MOIYJIS) U BUJIbI YYEBHOM PABOTHI

OO6mmas TpyA0€MKOCTh JUCIUIUITMHBI COCTABIISIET 74 Y4acoB.

Buj yueOHoit padoThl Bcero ua- CemecTpsl
COB 1 2 3 4 5 6
1 2 3 4 5 6 7 8
KonTtakTHas padora: 50 50
3ansTusa neknuonHoro tumna (JI) 18 18
3aHsITHsI CEMUHAPCKOTrO TUIIA! - -
npaktrueckue 3anatus (113) 32 32
cemuHapsl (C) - -
naboparopusie padbotsl (JIP) - -
VHbIE aHaJOTUYHbIE 3aHATUS (Tpak- - -
TUKYMBbI, KOJUJIOKBUYMBI U JIp.)
['pynmoBsie KOHCYIbTAIIUN 4 4
NunuBuayanpHas paborta ¢ oOydaro- - -
muMucs  (MHOUBUAYalbHbIE  KOH-
CYJIbTALIUN)
ATTecTAMOHHbIE UCTIBITAHUS - -
(mpomMesKyTOYHAS aTTeCcTalus):




Dx3ameH (D) + +

3auer (3) - -

JudbdepennmpoBannbiii 3auet (/13) - -

KypcoBoe mnpoektupoBaHue (BbIIOJ- - -
HEHHE KypCOBBIX paboT)

CaMocTosiTe1bHAsi padoTa o0y4da- 20 20
omuxcs (Bcero)
OO61mast TpyA0eMKOCTh \ yac. 74 74

5. COAEP KAHME JUCHUIIJIMHBI (MOAY JIS)

5.1. CTpykTypa IuCUMILIMHBI (MOAYJIsI) IO pa3aejaaM, TeMaM U BUaM Y4eOHbIX 3aHATHI

Ne | HaumMeHOBaHHe pa3zjeia, Jexuun, IpakTnyeckune | Camocrosi- Bce-
n/ TeMbl THCHUIIHHBI yac. 3aHSTHS, (CEMU- | TeJIbHasl pa- ro,
1| (MoyJis1) Hapbl), Yac. 0oTa, yac. yac.
1 2 3 4 7 8
1. | Onpenenurenu. Marpuisl. 1 2 1 4
2. | Cucrembl TUHEHHBIX ypaB- 1 2 1 4
HEeHUI. BeKTopsl
3. | KpuBble BTOpOro nopsaka. 1 2 1 4
4. | [InockocTh U mpsiMasi B 1 2 1 4
MIPOCTPAHCTBE.
5. | IIpenen mocnemoBaTeIbHO- 1 2 1 4
cru. [lpenen GpyHkimm.
6. | [IpousBognas u mudde- 1 2 1 4
pEeHITHAIL
7. | ®yHKIIUY HECKOJBKHX I1e- 1 2 1 4
PEMECHHBIX.
8. | Heompenenenuslit u onpe- 1 2 1 4
JICJIEHHBIA UHTETPAJL.
9. | Auddepenunanbubie ypas- 1 2 2 5)
HeHus 1-To nopsiaka
10. | Auddepennuanbabie ypas- 1 2 2 5)
HEHUS 2-TO MOopsIKa
11. | OcHOBHBIE NOHATHUS TEOPUU 2 2 2 6
BEPOATHOCTEM
12. | TloBTOpEHUE HCTIBITAHUI 2 4 2 8
13. | luckpeTHble Ciry4daitHbIe 2 4 2 8
BEJTMYUHBI
14. | DnemMeHTBI KOPPEAIHOH- 2 4 2 8
HO-PETPECCHOHHOTO aHATH-
3a
Hroro 18 32 20 70




5.2. Copepxxanue pa3aesoB, TeM Y4eOHOM JUCUMILIMHBI (MOIYJIs1)

Ne
n/n

HaumeHoBaHue pa3zjgeiia, TeMbl
Y4eOHOH IMCHUILINHBI (MOAY-
JIs1)

Conepxanue pas3jaena, TeMbl (MO1YJIs1) B TUIAK-
THYEeCKHX eJUHNLAX

2

3

Pasznea 1. Jluneiinas anredpa u a

HAJIUTHICCKAA T'COMETPUSA

Matpuusl. OnpeaenuTeny.

Marpuupl. Onepauun Hajg Matpuamu. Onpeaenu-
Teau. MuHop, anredpandeckoe TOTOJTHEHHE.
CaoiicTBa onpenenuteneil. Beruucnenue onpeaenu-
TeJel JIF000ro MmopsIKa.

Ob6parnas marpuna. Paur marpuusl. [Ipumenenue
MaTpuIl B dKOHOMHKE.

CucremMpl TMHEWHBIX ypaBHEHUH.
Bexkrtopsl.

Oo6ume moustus u onpeaenenus. Teopema Kpone-
kepa-Kamnemnu.

Pemenune cuctemM TMHEWHBIX anreOpanveckux ypas-
HeHul 1o ¢popmynam Kpamepa, MaTpudHbIM METO-
oM, MetogoM [aycca.

Pemienue cuctembl TMHEMHBIX OJTHOPOJIHBIX YpaBHE-
HUM.

OcCHOBHbBIE TOHATHS O BeKTOpax. JInHelHbIe onepa-
UMM HaJ BEKTOpamu. JIMHEHHAs 3aBUCUMOCTb BEKTO-
poB. bazuc. CkansipHoe mpou3BeAeHNE BEKTOPOB U
€ro CBOMCTBA.

Kpusbie BTOpOTro nopsaka.

KpuBble BToporo nopsijika: oKpy>KHOCTb, SJUTUIIC, TH-
nep6oia, mapabona; UX ypaBHEHHsS U HOCTPOCHHE.
[IpuBenaenue oOmEero ypaBHEHHS KPUBOW BTOPOTO
NOpsIIKa K KAHOHUYECKOMY BUTY.

[lmockocts M mipsiMas B MpoO-
CTPaHCTBE.

Pa3nuuHble ypaBHEHHS IUIOCKOCTHM M CMBICI UX KO-
3¢ ULMEeHTOB. YTOJI MEXKIY MIOCKOCTSIMH. Y CIIOBHE
NapajieIbHOCTH W MEPHEHIUKYISIPHOCTH IIIOCKO-
creil. PaccTosiHue OT TOYKM 10 TIJIOCKOCTH. Y paBHeE-
HUSI TPSIMOM B POCTPAHCTBE.

Pa3nes 2. UHTerpanbHoe ncunciaeHue u 1ugdepeHnnanbHble YypaBHEHHUS

[Ipenen OCJIEN0BATEILHOCTH.
[Tpenen ¢pynkuuu.

Yucnosele nocnenoBaTeabHOCTH. [Ipenen yncnoBoi
MOCJIEI0BATEILHOCTH.

[Ipenen dbynkuuu. Teopemsl o npeaenax. beckoneu-
HO MaJible ¥ OECKOHEYHO OoubIIHe (QYHKIIUH.
3ameuaTeNbHbIe PEAeIbI.

[TpousBonuas u nuddepeHuan.

[loHsATHE TPOU3BOAHON, €€ T€OMETPUUECKUN U MEXa-
HUYECKUI CMBICIL.

[IpaBuna nudpdepenumpoBanus. Tabauma npousBoa-
HBIX.

[IpousBoaHas CIOXKHOU (HYHKITUH.

Huddepenmman GyHkimm.

OYHKIMKM HECKOJIBKUX TepeMeH-
HBIX.

[TonsiTre pyHKIMM HECKOJIBKUX MEpeMEHHbIX. JInHUN
YPOBHL.
Yacrtasie mpou3BoaHbIe. [ pagueHT GyHKINH.

Juddepennnan GyHximm.

Heonpenenennuslii 1 onpeaesneH-

ITepBooOpa3Hast 1 HEOTIPEACICHHBI HHTErPaJl.




HbIW UHTETpall.

CBoiicTBa HEOIPEACICHHOr0 WHTerpana. Tabmuia
OCHOBHBIX HHTETPAJIOB.

MeToapl UHTETrPUPOBAHUS.

®opmyna HetoToHa — Jleiibnuna.

MeTtoabl MHTErpUPOBAHUS TOJACTAHOBKOM

CTAM.

n 110 4a-

Huddepennmanbapie  ypaBHEHHS
1-ro nopsiaka

[Tonsitue o muddepeHMaTbLHOM YpaBHEHUHU W €TO
pemenun. 3anaya Komm.

Huddepennmanbaple ypaBHEHUS € Pa3ICISIOIIUMUCS
NEePEeMEHHBIMH.

Jlunetinpie  muddepeHnnanbapie ypaBHeHUs | 1mo-
psanka. Ypasuenue bepnymn.

10.

Huddepennmanbaple  ypaBHEHHS
2-TO TIopsiKa

Jlunelinbie omgHOpoaHBIE nU(EepeHITHATBHBIE YpaB-
HEHUS 2-TO MOpsIKa ¢ TMOCTOSHHBIMU KO3 PUIHCH-
TaMH.

Jluneitaple  HeomgHOponmHbIe MU depeHITaNbHbIE
ypaBHEHUS 2-TO MOPSIKA C MOCTOSHHBIMU KO3 du-
[IUCHTAMH.

Pasznen 3. Teopusi BeposiTHOCTEH

H MaTeMaTH4YeCKasd CTATUCTUKA

11.

OCHOBHBIE ITOHATHSA TCOpHUU BC-
POSITHOCTE.

Bunpl coObrTuii. JletictBus Hax coObITUAMH. Pazimu-
HBIC OIPEICICHUS BEPOSITHOCTH COOBITHS: KIacCHUe-
CKOE, CTaTUCTHYECKOE, T€OMETPHUYECKOE. DIIEMEHTHI
KOMOMHATOPHUKHU B TCOPUU BEPOSTHOCTECH.

12.

[ToBTOpEHME UCTIBITAHUIA.

[ToTOpHBIE HcibITanud. Cxema beprymmn. @opmyna
bepuymn.

Acumnroruueckue ¢popmyinsl [lyaccona u Jlamnaca.
HauBeposiTHeli11ee Ynciio HACTYTUICHUH COOBITHSL.

13.

JIuCKpeTHbIE Clly4yallHbIE BEJU-
YMHBI

[TonsiTEe 1 BUABI CITy4allHBIX BEJIUYMH.

3aKOH pacrmpeneseHusl BEPOSTHOCTEH JAUCKPETHOM
CIIy4aiiHOM BEJINYHHBI.

OCHOBHBIE pacnpeaeiaeHus] AUCKPETHON CiydyalHOMN
BEJIMYMHBIL.

14.

DeMeHTbI KOPPEISAINOHHO-
PErpecCUOHHOrO aHajIu3a

OCHOBHBIE TOHATHS.

OrnpezeneHre napaMeTpoB JIMHEMHOW perpeccuu me-
TOJAOM HAaUMEHBUINX KBAJPATOB.

Bribopounblii  KO3((GUIIMEHT KOppeNALUuUd U €ero
CBOMCTBA.




5.3. MaTpuia cooTHeceHHs pa3/ie/ioB/TeM y4eOHOH JUCHMILVIMHBI U (OpMUPYEMBbIX B HUX KOMIIETeHIN

HaumenoBanme pasjaena, Komnerennmuu

TEMbI NUCHUIIIMHBI (MO-

yJ1st) OO0meKyJabTypHBIE IIpogeccnonanbusie (I1IK)

2 |4 |5 |8 |11|1213|14(21|22]23|24]31|32|33|34

Matpuusl. OnpeaenuTeny.

CucreMbl TMHEUHBIX ypaB-
HEHUU. BekTopbl

[mockocTh u nipsimasi B
MIPOCTPAHCTBE.

[Ipenen nmocnenoBaTeabHO-
cru. [lpenen pyHkimm.

[TpousBonuas u nudde-
peHIHa.

OyYHKIIMU HECKOJIBKHX T1e-
PEMEHHBIX.

Heonpenenenuslit u omnpe-
JICJICHHBIA UHTETpall.

Huddepenunanbuble
ypaBHEHUA 1-TO mopsaka

Huddepenunanbuble
ypaBHEHUS 2-TO MOPAJIKa

OCHOBHBIE IOHATUSA TEO-
pUH BEPOSITHOCTEN

[ToBTOpEHME UCTIBITAHMI

2
S
<
&
=
2]
=
g
5
=
=
=}
=z
4
4
Kpussie BTOporo nopsiaka. | 4 + + + +
4
4
4
4
4
S)
S)
6
8
8

JluckpeTHbIE CiyyaiiHbIe
BCIIMYNHBI




DJIEeMEHTBI KOPPEISIIIUOH-
HO-PErpeCCHOHHOIO aHa-
m3a

HToro

70




5.4. (I)OprI TEKYLIECTro KOHTPOJISAA YCIIEBAEMOCTH

Ne i/t | Pazgensl, Tembl nuciu- | @opmupyemast | DopMbl TEKYIIETO KOHTPOJIS YCIIe-
TUTUHBI (MOTYJIS) KOMIICTEHITUS BaeMOCTH (no Heodesim)
(OK, IIK)
1 2 3 4
Paznen 1. JIuneiinas anreOpa U aHaIUTHYECKast TEOMETPHS
1 Tema 1.1. Onpenenutenu. | OK 2, OK 8, AKTyanu3zanus OOpHbIX 3HAHUHN
Martpungsl. IIK 1.1, IIK 2.1, KOHTpPOIIBHBIH 0IPOC
IIK 3.1, TIK 4.1. BricTynnenue Ha ceMuHape
CooOmmenus u pedepats
TecTtupoBanue
2 Tema 1.2. CucreMsl - OK 2, OK 4, AKTyanu3anus OTIOPHbBIX 3HAHUM
HelHbIX ypaBHeHUH. Bek- | T1K 2.2, TIK 3.2,
TOPBI IIK 4.2
KonTtponsHsIii omrpoc
BricTyruieHue Ha cemuHape
Coobmenus u pedepats
TectupoBanue
3 Tema 1.3. Kpussie BTopo- | OK 2, OK 8, AKTyam3anus OIIOPHBIX 3HaHUI
ro Nnopsaxa. IIK 3.3, IIK OpoHTAIBHBIN OIPOC
4.3,1IK 2.3 [TpoBepka KOHCIIEKTOB
Pemenue 3amau
OT4eT no npakTH4YeCcKor padbore
PelitHroBO€E TECTHPOBAHUE
4 Tema 1.4. ITnockocTs 1 OK 2, OK 5, AKTyanu3anus OIOPHbBIX 3HAHUM
npsimMasi B IPOCTPAHCTBE. IIK 2.3, IIK 4.3, q)pOHTaJIBHBIﬁ OnpocC
1K 1.4 Pemenue 3agau
aznen 2. IHTerpaipHoe ucuucienue u auddepeHnnanbHble ypaBHEHHS
5 Tewma 2.1. Ilpenen moce- | OK 4, OK 8, AKTyanu3anus OTIOPHbIX 3HAHUM
noBarenbHOCTH. [Ipeaen IIK 1.1, IIK 2.3, ®dpoHTaIBHBIN 0IPOC
GyHKIHU. 11K 4.1, 11K 4.3
6 Tema 2.2. IIpousBoanas u | OK 4, OK 5, AKTyanu3zanus OOpHbIX 3HAHUHN
muddepeHmman. IIK 1.4, TIK 2.1, | ®poHTaIbHBIH OMPOC
NK 3.1, TIK 4.1 ["perenne 3aga4
PeritHroBO€E TECTHUPOBAHUE
7 Tema 2.3. ®yHKIMU HE- OK 2, OK 4, AKTyanu3zanus OOpHbIX 3HAHUHN
CKOJIbKMX IIEPEMEHHBIX. IIK 1.3, TIK 2.2, | ®poHTaIbHBIH OMPOC
11K 4.4, TIK 3.2 | [IpoBepka KOHCIIEKTOB
8 Tewma 2.4. Heomnpenenen- OK 4, OK 8, Pemenue 3agau
HbIW U onpenenenubii uu- | I[IK 1.3, TIK 1.2,
Terpal. IIK 2.2, TIK 3.2,
1K 4.2
9 Tema 2.5. ludpdepeniu- | OK 2, OK 4, AKTyanu3anus OTIOPHbIX 3HAHUM
aJIbHBIC YpaBHEHUS 1-TO IIK 2.3, TIK 4.3, | dpoHTaNBHBINH OMPOC




MOpsIIKa IIK 1.4 [IpoBepka KOHCIIEKTOB
10 Tema 2.6. luddepentiu- | OK 2, OK 4, AKTyanu3zanus OOpHbIX 3HAHUHN
QJIbHBIE YPAaBHEHUS 2-TO IIK 2.3, TIK 4.3, | ®poHTaIbHBIH OMPOC
nopsiaiKa IIK 1.4 ITpoBepKa KOHCIIEKTOB
Paznen 3. Teopust BeposiTHOCTEM U MaTeMaTH4eCKasi CTATUCTUKA
11 Tema 3.1. OcuoBusle mo- | OK 4, OK 8, AKTyanu3anus OTIOPHbIX 3HAHUM
Hsitust Teopun BepositHo- | IIK 1.1, I[IK 2.3, | dponTambHBIN Ompoc
cTei IIK 4.1, TIK 4.3
12 Tewma 3.2. IloBTOpeHue OK 4, OK 8, Pemenue 3agau
HUCIIBITAHUN IIK 1.3, 11K 1.2, TectupoBanue
K 2.2, TIK 3.2,
I1IK 4.2
13 Tewma 3.3. JluckpeTHble OK 2, OK 4, CocraBieHue TE3UCOB MO H3YYEH-
CITy4aliHbIC BEJIMYUHBI IIK 1.3, TIK 2.2, | Homy mMaTepuany
IIK 4.4,TIK 3.2 | Pemienue TecToB O TEME
[ToBTOpEHNEe yueOHOro marepuana
0 MHOTOIpaHHHUKax.
14 Tema 3.4. Dnementol kop- | OK 2, OK 4, CocraBiieHHE TE3UCOB IO H3y4YE€H-
PENSALMOHHO- IIK 1.3, TIK 2.2, | Homy MaTepHany
perpeccuonnoro ananuza | [IK 4.4, 11K 3.2 | Pemenue TeCTOB IO TEME

[ToBTOpeHue y4yeOHOrO Marepuana
0 MHOTOTI'paHHHUKaX.
DK3aMeH




5.5. Pazenbl JMCHUIJIMHBI U MEKIUCUMILIMHAPHBIE CBA3M ¢ o0ecreyuBaeMbIMHU (IocJie-
AYIOUIMMHA) TUCHUTITHHAMU

Ne n/m | HaumeHoBaHue o0ecnieunBaeMbix | NeNe pa3iesioB, TeM JaHHOM JUCHMILIUHBI,
(mocJiexyONIUX) IMCUUILTHH HeO0XO0AUMBIX JIJIl H3y4YeHUs olecneunBa-
eMbIX (MoCJIeYIIMX) TUCHUIIHH
1 2 3
1. CraTucTuka + + +
2. NudopmaTtuka +

5.6. IlpakTuyeckne 3aHATHS (CEMUHAPDI)

Ne | HammeHoBaHme pa3jgeiia, Te- | TemaTuka npakTu4ecKuX 3aHs- Tpyno-
n/m | Mbl AUCHUILIMHBI (MO1YJIfA) THii (CEMHHAPOB) €MKOCTb,
yac.
1 2 3 4
1. | Onpenenurenu. MaTpunsl. Martpuibl ¥ OIpeAeIUTENN. 2
2. | CucteMbl JTUHEWHBIX YpaBHEHHWM. | Pemenne cucteM IMHEHHBIX YpaB- 2
Bekropsl HEHUI
3. | KpuBsie BTOpOTO mopska. Kpussie BTOporo nopsiaka. 2
4. | IInockocTs u npsimast B mpocTpad- | Ilnockocts M mpsiMas B IpoCTpaH- 2
CTBe. CTBe.
5. | IIpenen MOCJIeIOBAaTEILHOCTH. | Beruncienue npeaenos GpyHKIui 2
[Tpenen ¢pyHkuuu.
6. | [IpousBognas u muddepennman. | Juddepernupopanne yHKIumi 2
7. | ®yHKIMH HECKOJBKUX TepeMeH- | OCHOBHBIE MOHATUS U YaCTHBIEC MPO- 2
HBIX. M3BOJHBIE (DYHKLIMU OBYX IE€pPEMEH-
HBIX
8. | Heompenenennpléi u omnpeaeneH- | MeToasl HaX0KICHUSI HHTETPAJIOB 2
HBII UHTETpall.
9. | Huddepennmnanbapie ypaBHeHUs | Pemenne nuddepeHITnaTbHBIX 2
1-ro nopsaka ypaBHEHMH 1-ro nopsiika
10. | Iuddepennmansubie ypaBHeHHS | Pemenue nuddepeHITnaTbHBIX 2
2-T0 TopsIKa YpaBHEHHI 2-T0 MOPsIIKA
11. | OcHOBHBIC TIOHATHS TCOPUHU BEpO- | BeposTHOCTH COOBITHS. 2
SITHOCTEN
12. | IloBTOpeHME UCTIBITAHUI IloBTOpEeHNE HE3aBUCHUMBIX HCIIBITA- 4
HUU
13. | luckperHble ciayd4aiiHble BeNWYH- | JIMCKpEeTHBIE CiTydaiiHble BEITMYMHBI 4
HBI Y UX YHUCIIOBBIE XapaKTEPUCTUKHI
14. | DnemeHTHI KOppeNHoHHO- | OmnpeesieHne NapaMeTpoB JIMHEH- 4
PErpeCcCHOHHOTO aHaln3a HOM perpeccuu METOJIOM HaHMEHb-
IIMX KBAJIPaToB.
HUTOI'O: 32

5.7. JlabopaTtopHble padoThI
He npenycMoTpeHb! y4eOHBIM TIAHOM.



6. CAMOCTOSITEJIbHASI PABOTA OBYYAIOIETOCS (CP) MO JUCHUIJIMHE
(MOJYJII0) U MEPEYEHb YYEBHO-METOJMYECKOIO OBECHEYEHUS 51
CAMOCTOSTEJIBHOM PABOTBI OBYUYAIOIIUXCS

6.1. Buabl caMoCTOSITeJIbHOI PadoThl M TepeYyeHb Yy4eOHO-MeTOANYecKOro odecrnedeHust
JJIS1 CAMOCTOSAITEILHOI Pad0Thl 00yYAKOIIMXCS

HaunmeHoBaHue pasaeiia, Te-
Ne Bcero Ilepeyennb yueOHO-
MbI M CHUTIMHBI (MOYJIs1) Buan1 CPC
n/n YacoB | METOAUYECKOro od0ecrnedyeHus
1 2 3 4 5
Tema 1.1. Matpuust. Onpene- OcHoBHas nuteparypa: 1-5
pHHt pest JloM. KOHTpPOIIb- patyp
1. | nurenm. 1 JlomomHUTEIBHAS TUTEpATYpA:
Has pabora
1,2
Tema 1.2. Cucrembl TMHENHBIX OcHoBHas uTeparypa:
aBHeHU. BexTopsl 1,2,3,6,8,10
2. |P p Pedepar 1
JlomoHUTEIBHAS TUTEPATYpA!
1,2
Tewma 1.3. KpuBbie BTOporo NuaauBunyansb-
P p JUHBHILY OcHoBHas nuTeparypa: 3,5,6,8
3. MOpsI/IKA. HOE [JOMalllHee 1 _
JlomotHUTEIBHAS TUTEpATypa: 2
3a/1aHNe
Tewma 1.4. ITnockocTs 1 npsiMast OcHoBHas nuteparypa: 1,2,3
4. P Pedepar 1 patypa. 1,5,
B [IPOCTPAHCTBE. JlonmonHuTenbHAS NTUTEpaTypa: 1
Tewma 2.1. IIpenen nocnenosa- OcHoBHnas nuteparypa: 12-7
pea A JloM. KOHTpPOIIb- patyp
5. | renmpHOCTH. [Ipenen ¢pyHKINN. 1 JlomotHUTEIBHAS TUTEPATYpA!
Has pabota 13
Tewma 2.2. IIpousBoanas u NuaauBunyans-
p A AHBIAY OcHoBHas nuteparypa: 1-6
6. nuddepeHmman. HOE [JOMalllHee 1
JononHuTenpHas quTeparypa: 2
3a1aHNe
7 Tema 2.3. ®yHKIMHU HECKOJIb- | JIOM. KOHTpOJb- 1 OcHoBHas nuteparypa: 3-9
" | KNX IEePEeMEHHBIX. Hasi paboTa JlonmonHuTenbHAS TUTEpaTypa: 1
Tema 2.4. HeonpeneneHHbIl U OcHOBHas uTeparypa:
o NunuBunyans-
ONpeIeTICHHBIN UHTETpal. 1,4,6,9,10
8. HOE JIOMAIllHEee 1
JlononHuTENbHAS TUTEPATYpA:
3aJaHue
1,2
Tewma 2.5. Jludgpepenunanpubie OcHoBHast muTepatypa: 2-7
b depenn JloM. KOHTpOJIb- patyp
9. | ypaBHeHus 1-ro mopsiika 2 JlononHuTeNbHAS TUTEpATYpa:
Hasi pabora 19
Tewma 2.6. [lupdepenunansupie | MnauBuyannb-
Jnddepenn JIHBILY OcHoBHas nuteparypa: 15
10. | ypaBHeHUS 2-T0 mopsiaKa HOE JIOMalIHee 2
JononHuTenbHas uTeparypa: 1
3aJjaHue
Tema 3.1. OcHoBHbIe nOHATHS | UHaUBUTyalTb-
. OcHoBHast muTepatypa: 1-5
11. | Teopuu BeposITHOCTEH HOE JIOMaIIHee 2
JlomonHUTENBHAS TUTEpaTypa: 1
3a1aHNe
12 Tema 3.2. [ToBropenue ucnel- | JloM. KOHTpOJIb- 2 OcHoBHas nuteparypa: 1,2,3
" | TaHuit Hasi paboTa JlononnuTenbHas aureparypa: 1
Tewma 3.4. JluckpeTHsie ciy- OcHoBHas nuteparypa: 3,5,6
13 b Huckp y Pedpepar 2 parypa: 3.5,
YaifHbIC BETMUHHBI JlononHuTenpHas nuteparypa: 1
14. | Tema 3.5. DnemeHTsl KOoppensi- | UHnuBumyatb- 2 OcHoBHas nuteparypa: 1,3,8




IMUOHHO-PETrPECCUOHHOIO aHa-
Jn3a

HOE JIOMaIllHee
3a7aHue

JlonoynHUTENbHAS TUTEpaTypa: 3

Hroro

20

6.2. I'pa¢guk camocTosiTeJIbHOI padoThI 00yUYarOIIUXCH

dopma o11eHOYHOTOo cpeicTBa *

Howmep Henenu

1/2|3]4|5]|6

8

9

10

11

12

13

14

15

16

KonTtposbHast pabora (mucbm. )Kap

+

ITpoBepka koHcnekToB [Tk

+

Tunosoit pacuerTp

NunuBuyanbHbIE TOMAIIHUE 3a7a-
Hua U3

Pedepar P

Texymuii 3ager (arTecranus) T3

KomnsrorepHoe TectupoBanue Kt

3a4yeT UTOrOBEIN




7. ®OHJI OLIEHOYHBIX CPEJCTB JJI51 TPOBEJAEHUSI MPOMEKYTOUYHOM AT-
TECTAIIMU OBYYAIOIIMXCSA MO JUCHUIIIAHE (MOIYJIIO)

7.1.11epeyeHb KOMIIETEHUUI ¢ YKa3aHHEM 3TanoB uX (OpMHpPOBaHMS B Mpolecce 0CBoe-
HHS 00pa30BaTeJbHONH MPOrpaMMBbI

HamMenoBaHue pasaena,
TeMBl AUCIUILTIUHEI (MO-

KoMmnerennuu

3HaHUSA, YMECHUS HaBBIKH W (WJIM) OMBIT HOes-
TEJIbHOCTH

Jyns)
1 2 3
Pasnen 1. Jlungetinas an- | OK 2, OK 4, 31 — 3HaueHrne MaTeMaTHKA B MPOPECCHOHAIBHON JIes-
reOpa u ananutudeckas | [1IK 1.3., [IK 4.3, | TenbHOCTH M TIpU OCBOEGHUH PO eCcCHOHATBLHON 00pa-
reoMeTpus IIK 3.3 30BaTEIbLHON MPOTPAMMBI
V1 — Pemiats 3a7a4un Ha OTHICKAHHE MMPOM3BOIHON CIIOXK-
HOM (YHKIMHU, TPOU3BOIHBIX BTOPOrO U BBICIIUX MOPSI-
KOB
HI1 - IepBuuHBIME HaBBIKAMH W OCHOBHBIMH METOJAMH
peleHns] MaTeMaTHYeCKUX 3a7ad U3 JUCHUIUIAH Tpodec-
CHOHAJIBHOTO IHUKJIA U JIMCUMIUIAH MPOQHIBHON HAIpas-
JICHHOCTH
OK 5, 0K 8§, 31- OCHOBHBIC NIPABOBBIC JTOKYMEHTHI
MK 3.3, 11K 4.3, | V1- OpHeHTHPOBATHCS B YCIOBUAX IMOCTOSHHOTO M3Me-
[IK 2.3 HEHHsI TPABOBOM Oa3bl
H1- Brnagerp HaBbIKaMu pemieHUS TPOQPECCHOHATBHBIX
3aja4 B YCIOBHSIX TOCTOSSHHOTO W3MEHEHHS TPaBOBOM
6a3bl
Paznen 2. UnTerpansHoe OK 2,0K5, 31- OCHOBHBIE MOHSATHS U METO/Ibl MATEMAaTHUECKOTO aHa-
ucuncinenne u nuddepen- | I[IK 3.1., [IK 4.1, | n1uza
LHAAIbHBIE YPABHEHUS [IK 2.1 V1- [IpuMeHsATh OCHOBHBIE METO/bI HHTETPHUPOBAHUS TIPH
peleHn 33124
H1- Brajgets OCHOBHBIMU BBIYUCIUTEIEHBIMHA HABBIKAMU
OK 2, TIK 3.4., | 31- IIpubarmKkeHHbIC YKCIa U ASHCTBHS HAJl HUMH
[IK 4.4, IIK 2.4 | V1- BeimoaHsTh IeHCTBUS C IPUOIMKCHHBIMHA YHCITaAMHU
H1- BrnaneTp OCHOBHBIMU YHCIICHHBIMH METOJAMH peliie-
HUSI IPUKJIAIHBIX 337124
Paznen 3. Teopus Beposit- | OK 4, OK 8, 31 — 3HaueHrne MaTeMaTUKU B MPOPECCHOHAIBHON JIes-
Hoctell u maremaTtnueckas | [1K 3.3., TIK 4.3, | TeTbHOCTH U IIpU OCBOCHUHU NPO(ECCHOHAIBHOW 00pa-
CTaTUCTUKA IIK 2.3 30BaTEIbLHON MPOTPAMMBI

V1 — Pemate 3a1auu Ha OTBICKAHWE TPOU3BOIHON CIIOXK-
HOH (DYHKIMH, TPOU3BOTHBIX BTOPOTO M BBICIIUX MOPSI-
KOB

HI1 - HepBI/I'—IHBIMI/I HaBbIKaMMW W OCHOBHBIMH MCTOJaMHU
peIICHUA MAaTCMAaTUYCCKUX 3aJjad U3 AUCHUILINH npO(bec-
CHOHAJIBHOI'O IIMKJIA W AUCHUIIINH HpO(I)HJ'ILHOfI HaIrpaB-
JICHHOCTH




7.2. TuNoBbIe KOHTPOJIbHbIE 32/IaHUSI UM UHbIE MATEPHAJIbI, HEOOXOUMbIE /JIsl OLEHKH
3HAHUI, YMEeHUH, HABBLIKOB M (WJM) ONbITA JAeATEJbHOCTH, XapaKTePU3YIOIIHNX ITANbI
(¢popMupoBaHus KOMIIETEHUMH B Mpolecce 0CBOEHUS 00pa30BaTe/IbHOM MPOrpaMMBbl

Komne- | 3nanus, OueHo4YHbIE CpPeACTBA
TeHUUH | YMEHMA
HABBIKH U
(nsn)
ONBIT Je-
ATeJb-
HOCTH
OK-2 3nanus: Bonpocs! 1151 00cyK1eHus:
1. Onpenenurenu 2 1 3 NOPSAKOB U MPaBUJIA UX BBIUMCIICHHUS.
2. CBoiicTBa ONpeETUTEIICH.
3. Munop u anrebpamdveckoe nomonHeHue. [loHsTHE 00 OmpemenuTemnsx
BBICIIMX HOPSIIKOB.
4. Pemienue cucTeM JJMHEHHBIX ypaBHEHHH 1o popmynam Kpamepa.
Ymenua: TecTbl AJ151 CAMOKOHTPOJISA:

1.Matpuueii Ha3bIBaeTCs:
a) IIpsmMoyromnbHas TabIKIIA YUCET
b) KsanpatHas Tabmuiia grcen
c) TpeyrompHas TabiuIa YUCET

2. IIpousBeaenrne M*N- yncia CTPOK Ha YUCIIO CTOJIOIOB HA3BIBACTCS:
a) Pasmepom maTpuiibt
b) dopmoit MaTpuIIbI
c) CoxkpallleHHBIM BHIOM MaTPHIIbI

3. Martpuua, y KOTOpoi Bce 2JIeMEHThI paBHBI (), Ha3bIBAETCA:
a) EauHnuHO# MaTpuIiieit
b) Hynesoii maTpuneii
C) JlmaroHanbHO# MaTpHUIICH

4. B ciry4ae, KOT/1a YHCIIO CTPOK PAaBHO YKCITY CTOJIONOB, MATPHIIA HA3bIBA-
eTCSL:

a) KsamparuHoii

b) IlpsmoyronbHOI

C) JlmaroHanbHO

5. YnopsiioueHHasi COBOKYITHOCTh 3JIEMEHTOB a11, 22, 433, a44, ..., ..
Ha3BIBAETCH:

a) IToGouHOM AMArOHAIBIO

b) EauHCTBEHHON AMAaroHaIbIO

€) I'maBHOW AMArOHAIBIO

., dnn

6. KBagparnast Matpuiia, y KOTOPOH HEHYJIEBBIMH SIBJISIOTCS TOJIBKO 3JIEMEH-
ThI TJIABHOM JIMArOHaju, Ha3bIBAIOTCS:

a) KsamgparHoii

b) QuaronanbHoi




€) EnumuununO#M

7. lnaroHanpHasi MaTpuila, y KOTOPOH BCE 3JIEMEHTHI TJIaBHOUM AUAroHaIn
paBHBI 1, a Bce Apyrue 3yieMeHThl paBHbl (), Ha3bIBAETCS:

a) KsamparHoii

b) Hynesoit

€) EaumuuunOiM

8. Ecniu 2 MaTpuiibl UMEIOT OJJMHAKOBBIE Pa3MEPhI U KX COOTBETCTBYIOIINE
3JIEMEHTHI PaBHBI, TO OHU HA3bIBAIOTCSI:

a) KsamparasiMu

b) PaBubIMU

c) TpeyroabHbIMU

9. IlpoBoauTH OMEpanyi0 YMHOKEHHUSI MATPUIIBI HA IEUCTBUTEIIBHOE YHUCIIO
BO3MOKHO, CCJIU:

a) Marpuiia TpeyrojibHas

b) Bcerma

¢) Huxorma

10. Matpuna, y KOTOPOH CTPOKH MEHSIOTCSI Ha CTOJIOIBI, Ha3bIBACTCS:
a) EmuununO#M
b) TpaHcmoHHpPOBaHHOI
C) JleTeperHHUPOBAHHOM

11. Kakoro Buia MaTpuIbl HE CYIIECTBYET:
a) Marpuna-crpoka
b) Marpuma- cronberr
c) Ksamparuunas matpuia

12. Ecnu A = (1 2) B = (2 2),T0 A+B:

3 4 3 1
) c=(5 3
» c= (g o)
9c=(g o)

3oeemA= (5 1) B=(0 7)roasB:
9 c=(; })
)= (3 7




0 c=(; 1)
14 EanA=(i _22 i),TOA‘
5 1
a) (2 -2
2 3
0 (7 5)

(5 2 3)

c)

1 -2 4

15. K onepanusm Haj MaTpuiiaMu HE OTHOCUTCS:
a) Bosseaenwue B cTencHb

b) VYMmHOXeHHe Ha YHCII0
c) HuddepenunpoBanue

16. YMmuHOxeHue MaTpulbl A Ha MaTpuly B onpezneneno, koraa:
a) Ywcio cTonb1oB 1-0i MaTPHUIEI pABHO YKCIY CTPOK 2 MATPHIIBI
b) Uwucio crpok 1-0it MaTpHIIBI paBHO YHCITY CTOJIOIOB 2-0i
c) Bcerna

16. Beruucnure 3E:

1 0 0

a0 1 0
0 0 1
3 00

by {0 3 O
0 0 3
0 0 3

c) 10 3 O
3 00

17. Onpenenutens MaTPULIbI IEPBOTO MOPSIAKA PABEH:

a) 1

b) ai1

c) 0

18. Onpenenurens MaTpuIlbl 3-€ro NOPsAIKa PACCUUTHIBAETCS MO MPaBUILY:
a) Ksampara
b) TpeyronbHuka
c) IpsmoyroapHHKA

19. AnrebpandecKkuM JOTOTHEHHEM Alj 3JIeMEHTa aij MaTpHIbI N-0T0 IMo-
psIIKa Ha3bIBAETCS:

a) UYwmciio paBHOE MPOU3BEICHUIO 211822 — 821812

b) Ero muHOp, B3aTHI co 3HaKOM ()™

C) AnreOpamueckas cymma




20. Munopom Mij smemenTa aij MaTpHIlbl N-ro MOPsIKa HA3bIBACTCS:
a) OmpenenuTenab MaTPHIIBL, TIOJTYYSCHHOW BEIYEPKUBAHUEM 1-0OM CTPOKHU
H j-0ro cTodma
b) Bce ero anreOpanyeckue qOMOTHEHHS
C) Ywmcito paBHOE MPOU3BEICHUIO 211822 — 821812

Hasvixu: IIpakTuyeckoe 3axanue Ne 1: [loarotoBUTh KOHCIIEKT Ha TemMy: «BekTopa

B IJIOCKOCTHU ¥ MPOCTPAHCTBE »
OK-4 3nanus:
Bomnpocsl 1u1st 00cy:RaeHust:

1. [Tonsite MaTpuilbl. TUTIBI MATPHIL, TEHCTBHS C MATPUIIAMH.
2. HaxoxxaeHue oOpaTHOM MaTpHIIbL.
3. MarpudHoe perieHnue CUCTEM JIMHCHHBIX YPaBHCHHIA.

Ymenusa:

TecThl 1JI1 CAMOKOHTPOJIA:

1. Marpuria, mojydeHHas IPU YMHOXKEHHH HCXOIHOM KaK CIIpaBa, TaK u
ClICBa Ha €AMHUYHYIO MATPHILY, HA3bIBACTCS:

a) BeIpoxkaeHHOM

b) Enunuunoi

c) OO6paTHOI

2. Ecmu onpeznenutesb MaTpuIlbl He paBeH 0, TO Takast KBaJpaTHas Mart-
pHIIa, HA3bIBACTCS:

a) BeIpokaeHHOM

b) HeBbipoxneHHOI

€) EnumucTBeHHOI

3. Ecnu onpenenutens MaTpuilbl paBeH 0, TO Takas MaTpHIla Ha3bIBa-
ercs:

a) BeIpoxkaeHHOM

b) HeBbipoxneHHOI

¢) EmuncrBenHoi

4. HauBbICUIH MOPSIIOK, OTIMYUTEIBHBIX OT ) MUHOPOB MATPHIIBI
Ha3bIBACTCS:

a) Ilopsaxom

b) Panrom

c) Pasmepom

5. Omnpenenurenem ManI/II_IbIA = (3 i) Oyner:
a) -1
b) -2
c) -3

6. Yuciao xapakTepu3yroliee MaTpuIly A, Ha3bpIBAE€TCS:
a) OnpenenuTenn

b) Munop

C) AnrebpanyecKkoe JOMOTHEHUE




7. Omnpenenutenem matpuibl A = (2) Oyner:
a) 0

b) 1

c) 2

8. Pasmepom matpuisl A = (é ; 3) Oyzer:
a) 2*3

b) 3*2

c) bespasmepna

9. 3uauyenue

A=3(5 4 o)
2 (15 12 o)
) (5 7 )
9 (15 15 o

d117 412
dz1 d22
a) Marpuiieit eIMHOTO MopsAIKa

b) Marpurieii 2-oro nopsaka

C) Marpurieit IBOWHOTO pa3mepa

10. Matpuna Buga A = ( ) Ha3bIBACTCS:

11. ®opmyna BeIYUCICHUST 0OPATHON MATPUIIBI UMEET BHU/I;

a) Al=-A
b) Al=——=x A
detA~

c) Al=AxA

-1 4
12. Brruucnuth _c 2|
a) 16
b) 17
c) 18

2 -3 1
13. Beruuciuts (4 0 —3

5 -1 1
a) 31
b) 32
c) 33

14. Beruuciuts 3A+2B, ecnu




o0 (& 5 )
-1

2
15. B A= |
BIYUCIINTH 1 _2

a) -1
b) -2
c) -3

1 2 1
2 3 2
1 -1 3

16. Beruucauts A =

a) 3
b) -2
c) -3

17. Beruucauts C=2A, rae A = (0;2;4)

0
e[t
8
4
4

b) C=(
c) C=(

0;4;8)
0;4;6)

)

0
18. Bomuucauts C =2A, rne A = (2)

4
0

a) C= (4)
8

b) C=(0;4;8)

0
c) A= <4)
6

19. Berumciauts A =

a) 0




b) 1
c) 2

1 2 5 12
20. Haitnute C=A-B,eanA=( ),B= 3 4

0 0
a) C= (O 0)
0 0

b) Pemienuii Het
(0 0 2
0 C= (—1 —1 0)

Hasvixu: IIpakTHYeckne 3a1aHUA
JlaHbl MHOXKECTBA:
J = {1,10,20,30}
M =1{0,20,40}
K ={10,12,14,16,18,20}
Paccmorpure 3naku omepanuii U, (1, \
a. J.M\K =
0. K.JNM =
B. M..KU /=
OK-5 3uanus:
Bomnpocsl 1u1st 00cy:RaeHust:
1. Pemienne cucTeM JIMHEHHBIX YpaBHEHUN METOIOM TOJHOTO HCKITIOYCHHS
HCU3BCCTHBIX.
2. CxansipHble U BEKTOPHBIC BETWYUHBI. JIMHEWHbIE ACHCTBUS HaJl BEKTOpa-
MMU.
3. Koopmunatsl BekTopa. JlnmnHa BekTopa. JleiicTBMe Haj BEKTOpamu, 3a-
AaHHBIMU CBOMMHU KOOpPJAUHATAMMU.
Ymenus:

TecThl 1JI1 CAMOKOHTPOJIA:

1. Kakas u3 npeacTaBiIeHHBIX MaTPHIL SBIISCTCS TUArOHATLHOMN ?

0 5 6
a) A= <1 0 2)
3 10
6 0 O
b) A= (0 5 0)
0 0 4
5 6 0
c) A= <1 0 2)
0 3 1

2. Ecnm HeKoTOpast CTPOKa MU CTOJIOCI] ONpeIeIuTelst COCTOUT 13 0,
TO OIIPEICTUTENb PAaBCH

a) 0




b) 1

¢) He Beruncasercs

3. Ompenenurenb, COAEPKAIIMN IBE OAMHAKOBBIE CTPOKH
a) 0

b) 1

c) CoBmaaaromiei cTpoke

4. Bemucaute: A = |; ;|

a) 0
b) 1
c) 2

5. Bemumciuth A= [5 6 7

a) 0
b) 32
c) -2

6. Boumcours rangA,ecruA = [6 —1 7

a) 1
b) 2
c) 3

2 3 7
7. Beumcmuts rangA,ecmm A= [ -1 -2 6
0 0 0
a) 0
b) 1
c) 2

8. IIpoussenenue n060it MaTpuIlsl Ha eé oOopatHyto: A*A™ paHo:
a) Hynesoii MmaTpuIls!
b) EnunuunO# MaTpuiie
C) JlwaroHanbHOM MaTPHUIIBI

9. Kakoil MeToj| pelieHusi CUCTEMbI JIMHEHHBIX YPABHEHUN CYIIECTBYET:
a) metoga Kpamepa
0) MeToa KBaIpaToB
B) MCTOJda HAMMCHBIIINX KBAaJApaTOB

10. MeTtoziom perieHHs CUCTEMBI TMHEUHBIX YPAaBHEHUH, SIBISETCS:
a) meton Kpamepa
0) meton ['aycca
B) METOJ] HAUMEHBIIUX KBaIPaTOB
) MyHKT 1-2
1) BCE BBIIIIE IEPEUUCICHHOE




11. Marpuma Buaa:

1 0
0 0
= E, Ha3piBaercs
0 0 1
a) KBaJlpaTHOMU
0) eMMHUYHOMN
B) AMAroHaJIbHOMI
1 2 3 1 3 4
12. lauet MmaTpunist A= |2 1 4|;B=|5 7 8|, naiitu 2A + B.
3 2 3 1 2 4
7 4
a) | 9 16
7 10
3 7 10
6)|9 9 16
7 6 10
0 7 10
B)|9 9 16
7 6 10
1 2 1
13. Beruuciuth onpenenuteiab Matpunbl A = |0 -2 3
3 1 1
a) 21
0) 20
B) 19

14. Ecnu B Matpuiie A BBIAEIUTH HECKOJIBKO IIPOU3BOJIBHBIX CTPOK U CTOJIb-
KO K€ IIPOU3BOJIbHBIX CTOJIOIOB, TO ONPEEINUTENb, COCTABICHHBIN U3 3J1e-
MEHTOB, PacIOJIOKEHHBIX Ha TIEPECEUCHUH ITUX CTPOK U CTOJIOIIOB Ha3bIBa-
eres :

a ) MUHOPOM MaTpuIlbl A
0) anreOpanvdecKuM JTOTOTHEHNEM MaTPHUIIBI A
B) OIPEICTUTEIIEM MaTPHIIBI A.

15. Ecniu cuctema umeet XOTs Obl OJTHO pelIeHHe, TO OHA Ha3bIBACTCS :
a) COBMECTHOM

0) HECOBMECTHOM
B) pa3pemmMon




apX +a,X +..+a,x, =58

ayX tapX+.+a,,X, = bz

16. B nanHOM cucreme 3JIEMEHTHI D |

AuX +anX +..+a,,X =b,

Ha3bIBAIOTCA:

a) kodpunmentamu
0) cBOOOTHBIMHU WICHAMH
B) HE3aBUCHUMBIMH ITE€PEMEHHBIMU

auX +a,X +..+a,x, =5

. L An X tanX +.ta,X, =b,
17. Ecnu B cucTeMe TUHEWHBIX YpaBHCHUM
AuX +anpX +..+a,,x, =b,
Bce bi=0, To oHa Ha3BIBaeTCH:
a) HyJIeBOM
0) ogHOpPOAHOM
B) pa3pemmmMon

all alz al/] bl
. | a a .. a b.

18. Marpuma uma A™= | 2 % 21 72 | HaspIBaeTCH:
, Qp - 4, b,

a) pa3peinmMoin
0) pacIMpeHHOU
B) IPSIMOYTOJILHOM

19. OnHoponHas cuctema JUHENHBIX YPaBHEHUM, BCEra :

a) COBMECTHa
0) HECOBMECTHA
B) pa3pemmma

20. Meto mocne[0BaTeIbHOTO UCKITFOUEHUS TIEPEMEHHBIX, HA3bIBACTCS:
a) metox Kpamepa
0) meton ['aycca
B) METOJl HAMMEHBIIINX KBAIPATOB
) MyHKT 1-2
J1) BCE BBIIIIC MEPEUUCICHHOE

Hasviku:

IIpakTHyeckoe 3axanue: MOATOTOBUTH JOKJIAJ] HA TeMy «MeTobl pelIeHUs
CUCTEM JIMHCHHBIX YPABHEHHI»

OK-8

3nanus:

Bonpocs! 1151 06cyxneHus:

1. CkansipHo€e NpoU3BEAECHNUE BEKTOPOB U €TI0 CBOWCTBA.
2. BekTopHO€ MpOou3BeACHNE BEKTOPOB U €ro CBOMCTBA.




3. CMelaHHoe MPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA.

Ymenus:

TecTbl 119 CAMOKOHTPOJIA:

1 4 -
1. Onpenmenurens 2 5 4| paseH:
1 -3 5
1) 24, 2) 19; 3) 10; 4)0; 5) -50.

2. Kakue ymncia COOTBETCTBYIOT MHOKECTBY I€UCTBUTEIBHBIX YUCEN?
a. TIOJIO)KUTEIIbHBIE;
0. pacnoJIo’KEeHHbIE Ha YUCIIOBOU MPSAMOIA;

B. BCC 4yHCJia.

3. Uro sBHsieTcs nepecedeHueM MHOXKeCTB A 1 B:
a) MHOYKECTBO BCEX DJICMECHTOB
6) A MB = {x/x € Awm x€B}

B) MHOXCECTBO O6H_II/IX 9JICMCHTOB 3THUX MHOXXCCTB

8 14 -10
4 Onpenenutens |/ 15 4 | pasen:
3 -13 15
1) 24; 2) 19; 3) 10; 4) 0; 5) -50.

5. CKONBKO PEIICHU UMEET CUCTeMa JIMHEWHBIX YpaBHCHUM

X, +2X, + X3 = =2,
2X, — X, = X3 =3,
3X, +4X, +2X, = -8.

1) eaIuHCTBEHHOE pEIICHUE;

2) nBa pelicHus;




3) GecKOHEYHOE MHOKECTBO PELICHUN;

4) HM OJTHOTO PEILICHUS.

6. Ecnu a = (5;2;3), To 1yuHa BekTopa |a| =
1) 30; 2) 4/38; 3) 14;
4) 12; 5) 10.

7. Ecnu (X0;y0) pelIeHre CUCTEMbI TMHEHHBIX YpaBHEHU {

TOrJa Xo+tyo paBHO...

1) -3,5;

2) 3,5;

3)0,5;

4) -0,5.

8. CKOJBKO pelIeHni UMeeT CUCTeMa JIMHEHHBIX YpaBHEHHH
X, +2X, + X3 =2,
2X; — X, — X3 =3,

3X, +4X, +2x, = -8.

1) eAMHCTBEHHOE pEUICHHE;

2) nBa pelicHus;

3) GecKOHEYHOE MHOKECTBO PEUICHUH;
4) HU OJTHOTO pELICHMUS.

1 3 -2 1
9.Ecim A= 51 = , TO MaTpuIia
-10 3 4
1 15 -3 -1 7 13
1) . 2) ;0 3) ;
2 2 -6 9 2 -1
13 7
5) .
-1 2

10. Eciu a = (5;2;3), TO AnMHA BEeKTOpa |d| =
1) 30; 2) /38 ; 3) 14;
5) 10.

11. Bextopsl a = (1,—-2;3)
k=...

x+2y=-3
3x+2y=5"
AB=....

7 13

4) 12;

|

u b= (=2;4;k) O6yayT KOIUTMHEAPHBIMH, CCITH




1) 4; 2) -2, 3)5; 4) 1, 5) -6.

12. HaGop u3 msTH TOBApOB XapaKTEPHU3yETCsl BEKTOPOM KOJIMYECTBA TOBA-
poB X = (2;1,3;5;8) u BeKTOpOM IICH P= (4,2;3;5;1) . CroumocTth Habopa
OyneT paBHa:

1) 94; 2) 20; 3) 58; 4) 14; 5) 52.

13. dansr Touku A(2;3) u B(6;-5). Torna koopauHaTBI CEpEeIMHBI OTpE3Ka
AB Oynyr ...

1) (1;-6); 2) (3:4); 3) (-2;4); 4) (4;-1); 5)
(1;0).

8. YrioBoit koadumueHT npsamoii  x-2y+5=0 paseH...
1) 0,5; 2) -2; 3)5; 4) 3; 5) -0,5.

14. Ypauenue npsimoit, mpoxoasmein depe3 Touku A(1;1) u B(7;4), umeer
BU:

1) 2x-y+1=0; 2) x-2y+1=0; 3) x+2y-1=0; 4)  -x+2y+1=0;
5) x-2y-1=0.

15. Paccrostaue ot Touku A(1;2;3) mo muiockoctn  2x-2y-z+5=0 paBHO
1) 0; 2) 1; 3) 2; 4) 3; 5) 4.

Haesviku: | TIpakTHYecKHe 3aJaHUSA:
. 13 -2 1
Haiitu matpuity C=A*B, eciu = A= u B=
-10 3 4
IIK-1.1 3nanus: Bonpocsl 1151 00CyKIeHUA:
1. OsnakomiieHHE C IOHATUEM IPOU3BOAHOM.
2. Uzydenue u GopMyIHpOBAHUE €€ MEXAaHUYECKOTO M T€OMETPHUIECKO-
IO CMBICIIA, U3YYEHHUE aJITOPUTMA BHIYMCIICHUS TIPOU3BOTHON HA
pUMepe BEIYUCICHHUSI MTHOBEHHON CKOPOCTH U YIIIOBOTO KO3 Qu-
AEHTA KacaTeJIbHOM.
Ymenua: TecThl 1)1 CAMOKOHTPOJISA 3HAHUIA:

1. OcHOBHO# Teopemoii TudPepeHITNATPHOTO HCUNCICHUS SIBIISICTCS:
a) reopeMa Jlarpanxka
0) Teopema depma
B) Teopema Komm

2.®@opmyna (UV)' BBITTISIUT Kak:




a) (uv)' =u'v+uv’
6) (uv)' =u'v—uv’
B) (uv)' =u'v’

!

u
3.®opmyna [—j BBITJISIUT Kak:
\"

a) E] =u—:

u u'v—v'u
0)|—| = 5
Vv u
!
u u'v+v'u
B) | —| =——5—
Vv u
4.ITpon3BoaHasi MOCTOSHHOM, paBHa:
a) l
6)0

B) CaMOi MOCTOSTHHOM
5.ITpomsBomHas X'* paBHa:

a) n*x"1 ) x"1
6) (n-1)* X"
6. HaiiuTe nponsBoanyio GpyHKmun Y =15x° + e*
a) Y =17x+ xe*™* B) y' = 45X +¢”
6)y =5x°+ e r) y =30x+e"
X+1
7. HaiiuTe npousBoanyio GpyHkuun Y = e* + 3x°
a) ¥ =xe" ' +6x B) Y =e" +2x
6)y’:e"+x3 r) y =e"+6x
8. Haitiute npousonnyto Gynkmuu y =12x° —e*
a) y' =15x"—¢** B) Y =36x"—xe*"!
6)y =3x" - ¢ r)y =36x%—e*
X+1

3
X
9. Haiigure npousBoaayro ¢pyukimu f (X) = . 0,5%%> —3X+2 u BbIUHC-

JIUTH €€
mpu x = -1.
a)—2,5 B) -1,5
0) 1,5 r) 2,5

3
X
10. Haitgure npousBoanyro dyukimu f (X) = _? +15x%% +5X — 3 1 BHIUHC-

JUTH €€ IPU X =-2.
a)—3 B) 2
6) -5 r)3
11. Haitgure f'(x), ecmu f(X) =—/X .
2) ——— B) ~15Jx




2z

1
fx PN

12.Eciu B HEKOTOPOH OKPECTHOCTH TOYKH X0 BBITIOJIHSIETCS HEPABEHCTBO
f(x) < f(X,), TO TOUKa X0 Ha3BIBACTCA:

6)

a) CTallMOHAPHOM
0) TOUYKOI MaKCUMyMa
B) TOUKOW MHHHUMYyMa

13. Haiiute sxctpemym dyukuuu f (x) =1,5x* +3x°.
a)Xmax=-1,5, Xmin=0 B) Xmin=-1,5
6) Xmax=0, Xmin=-1,5 I)Xmax=-1,5
14. Haiinure HauMeHbIlIee ¥ HauOoJIbIee 3HAaYeHUsT (D YHKITUU:

y=x*-2x3-3na[0; 2]
a)Ymax=-1,5, Ymin=0 B) Ymin=-4,Ymax=5
6) Ymax=0, Ymin=-1,5 F)Ymax:'l,S, Ymin=0

15.Haitaute Touku sxctpemyma pyaxmuu f (x) = 0,5x* — 2x°.
a)Xmax=3, Xmin=0 B) Xmax=0, Xmin=3
0) Xmin=3 T') perieHui HeT

16. HalimuTe HauMeHbIIee U HauOoJIbIee 3HauYeHUs (PYHKITUH:
y=3x2-x3na[-1; 3]

a)Ymax=-1,5, Ymin=0 B) Ymin=0, Ymax=4
6) Ymax=0, Ymin=-1,5 F)Ymax:'l,S, Ymin=0

17.3nauenne (2x+1)'=
a)l
0) 2
B) 3
18.YpaBHEeHHEM KacaTebHOM OyaeT:

a)y - y(Xo) =y (Xo) * (X — Xp)
6)y = f'(xo) * (x — x¢) B)Y-Yo = f (%)

19.3agayamu, CBOASAIIMMUCS K TIOHSATHIO TPOU3BOIHON OYAyT:
a) 3a7a49a 0 CKOPOCTH JBHKEHUS
0) 3a1aya 00 OrpaHUYECHHUAX
B) 3a/1a4a 00 AIACTHYHOCTH

20.0OT1HomeHue mpeaena mpupameHus GyHKIUU K PUPAIICHUIO apTyMEHTAa,
Ha3bIBACTCS:

a) pyHKIIMEH

0) MPOU3BOTHOM

B) TOYKOM

Hasviku:

IIpakTuyeckoe 3aganue: [1oArOTOBUTHCS K OpeliH- PUHTY IO TEMaM:




. CoiicTBa u rpaduk noxkazaTenbHON GYHKINU.

. CpoiicTBa u rpaduk sorapupMuIecKon (HyHKIIUH.
. IIpeoGpa3zoBanus rpauKoB.

. ParionansHbIe ypaBHEHHUST U HEPABEHCTBA.

. Iloka3arenbHble ypaBHEHHs 1 HEPABEHCTBA.

. JlJorapupmudeckre ypaBHEHHS U HEPABEHCTBA.

. UppaunonanbHble ypaBHEHUS 1 HEPABEHCTBA.

. Cucremsl ypaBHEeHU. MeTOIbI peIICHUS.

. CucreMbl HEpaBEHCTB.

O 00 IO DN B~ WN —

IIK-1.2

3nanus:

Bomnpocsl 1i1s 00cy:R1eHust:
1. CocraBneHue ypaBHEHHS KacaTeIbHON B 001IEM BH/IC.
2. YcBoenue npasui auddepeHunpoBanus, TaOIUIIbI TPOU3BOIHBIX
3JIEMEHTAPHBIX (QYHKIMHA, TpUMEHEHUE Il TU(PepeHIIMPOBAHUS

(GyHKIHMA, COCTAaBICHUS ypaBHEHUS KacaTeIbHOM.

Ymenus:

TecTsl )i CAMOKOHTPOJISA 3HAHUI:
1. ®yHkus y= X 2 + x3 apnseres:

a) YeTHOM
0) HeueTHOM
B) 00111ero BHIa

2.@yukus Yy=Sin X ssisercs:

a) OrpaHUYEHHON
0) HEeOrpaHUYCHHOMN
B) TOCTOSTHHOM

3. Oyukuus Y=Sin2X sBisieTcs:

a) YeTHOM
0) HeueTHOM
B) 00111ero BHIa

4.3nauenue (2x+1)'=
a)l
0)2
B) 3
5.ComnpsKeHHBIM YUCIIOM JIJIsl 3HAYCHHSI a-B OY/IeT:
a) a-B
0) atB

B) a*B

6.YpaBHEHHEM KacaTeIbHOM OyeT:




a)y - Yo = f(x0) * (x — xg)
6)y = f'(x0) * (x — x¢)
B)Y-Yo = f (%)

7.3amauamMu, CBOJAIIMMHUCS K TIOHSATHIO TTPOU3BOIHON OYIyT:

a) 3a/1a4a O CKOPOCTH JIBUKCHUS
0) 3a1aua 006 OrpaHUYEHUSX
B) 3aj1a4a 00 AJIaCTHYHOCTH

8.'eomeTprueckuii CMBICT IPOU3BOTHON (DYHKIIMH 3aKIIFOYAETCS B TOM, YTO:

a) paBHA TAaHTEHCY YIJIa HAKJIOHA KacaTeJbHOU K rpaduKy HYHKITUN
0) oHa paBHa NPUOIIKEHHOMY 3HAYEHUIO K03(PPUIIMEHTOB IPONOpLH-
aJIbHOCTHU

B) OHa paBHa JIOOOMY 3HAYEHHUIO YHCia X U3 MPOMEXKYTKa (2;B)

9.Ecnu 3a71aH 3aK0H, 110 KOTOPOMY KaxkJioMy yuciay XED ctaHOBUTCS B CO-
OTBETCTBHE €AMHCTBEHHOE OIpe/IeJIeHHOE YUCio Y, TO TOBOPAT, UTO Ha
MHO)kecTBe D 3amana:

a) MPOU3BOJIHAS

0) hynkus
B) TOUKa

10. - (x* —3) =
a)l
6) 2
B) 3

12.(3x — 4) =
a) 10
6) 11
B) 12

lim sinx
x—0

14. Tannas popmyia = 1 nokasbIBaer:
a) 1-bIif 3aMevaTeNbHBINA MPELIT
0) 2-0i1 3amMedaTenbHBINA IpeIet
B) 3-Mif 3aMevaTeNbHBIN TTpeae

15. OtHouieHue nmpezena npupauieHus GyYHKIUH K MPUPAIIEHUIO apTyMEHTa,
Ha3bIBaeTCA:

a) pyHKIIHMEH
0) MPOM3BOTHOM
B) TOYKOM




16. Ilpenen oT MOCTOSIHHOTO YKCIIa PaBHA!

a)l
6)0
B) CaMO# TOCTOSTHHOM

17. (tg x)'=

1
COsSX

a)
6)
B)

sinx

cos?x

lim 1 _
'x—)OOx

a)0
0) 1

B) o0
19. o603nauenne ACB mpuHATO MOHUMATh KakK:

a) oobenuHeHue A u B
0) A moamMHOXKecTBO B
B) mepeceueHremM A u B

20. moHsTHE 00JIACTH OMpeAETICHUS U 00JIaCTh 3HAYCHUSI IPUMEHHUMBI:
a) K Teopuu QyHKIIMH

0) K Teopuu MpeesIoB
B) K TEOPUH IIPOU3BOTHON

Hasviku: | IlpakTHyeckoe 3aganue: [TonroroButs n300paxeHrne Ha pUCYHKaxX ¥ CKOH-
CTpPyMpPOBaTh HA MOAEIAX NEPIEHANKYIISIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
MPSIMBIX, TAPAJIENIBHBIX IUIOCKOCTEH, YIJIOB MEXAY IPSIMOM U INIOCKOCTHIO
1 000CHOBAThH MOCTPOCHUSI.
IIK-1.3 3nanus: Bonpocs! nu1s1 06cyxneHus:
1. H3ydenwue TeopeM O CBSI3M CBOMCTB (DYHKITMU U TTPOU3BOAHOM, (hop-
MYJIIPOBKa HX.
2. IlpoBezneHue ¢ MOMOIIBIO TPOU3BOAHOM HCCIEAOBaHMS (DYHKINH, 3a-
JTaHHOM (popMyIOH.
3. YcraHOBIEHHUE CBA3H CBOMCTB (DYHKIIMM U MPOU3BOIHOM 10 UX Tpa-
bukam.
4. llpuMeHeHUe NIPOU3BOAHOM AJIs PELIEHUS 3a7a4 Ha HAX0XKIECHUE
HauOOoJIbIIEr0, HAUMEHBILIETO 3HAUEHHsI ¥ Ha HaX0XKJICHHE IKCTpe-
MyMa.
Ymenua: TecTbl 1J1 CAMOKOHTPOJISI 3HAHUH:

1. [Tponomkute GyHKIHIO (U +V) =




a)u'+v'
6) UV+V'u
B) U'V—-V'U

2.Haxoxaenne mpou3BoIHON (HYHKIIMHA HAa3bIBACTCS:
a) nudPepeHurpoBaHuEM

0) HETIPEPBHIBHOCTHIO

B) MPEEIOM 3TOH (QyHKIHH

3. IIpomomxure Gpopmyiy (X)'=

a)0
0) 1

B) X

4. 3uauenue (9x% + x)'=

a) 18x-+1
6) 9x?
B) 9x?+1

5. 3unaucHue (%)'2

a) x?
1

0) 2

B) 2X

lim 2% _

X—00 x2

a)0
0) 1
B) 3

7. Tpenen 4acTHOrO JABYX (DyHKIMH

a) YaCTHOMY IPEesIOB (PYHKIIUU
0) pa3HOCTH TIpeACIIOB (DYHKIIHMH
B) MPOU3BENICHUIO MPEIEIOB PYHKIUU

8. VYOsIBaromas u Bo3pacTaromas (GyHKIUS Ha3bIBACTCS

a) OrpaHUYEHHON
0) MOHOTOHHOM
B) QaHAJTUTUYECKOMN

9. Vpasnenne U(t) = f(t), rne f(t) ynxuus Bpemeny, noKkasbBa-

CT:

a) TEOMETPUYECKUIN CMBICI TIPOU3BOTHOM
0) (hu3ndeckuii CMBICT IPOU3BOTHON




B) PKOHOMHUYECKUMA CMBICI MIPOU3BOTHOMN

10. MHO)I(GCTBO, HC COACPIKAIICC HU OAHOTO 3JICMCHTA, HA3bIBACTCH:

a) MMOJJMHO>KECTBOM
0) MyCTHIM MHO>KE€CTBOM
B) PaBHOCTOPOHHHUM MHO>KECTBOM

11. 3unavenue (9 + x)'=

a) 18x+1
6)9
B) 1

12. Ilpenen oTHOUIEHUs TpUpalieHnus GYHKIUK K TPUPAIICHUIO apry-
MEHTAa, IPU CTPEMJICHUH TIOCIIETHETO K HYJII0, Ha3bIBACTCS:

a) HHTErpajgoM

0) MPOM3BOTHOM

B) YpaBHCHUEM

13. VpaBuenue y— ), = f'(x)(X— X,), Ha3bIBaeTCs:

a) YypaBHEHHEM KacaTelbHOU
0) ypaBHEHUEM JIBUKECHUSI CKOPOCTH
B) YpaBHEHUEM HOPMAJIH

(X

14 . ®dopmyna lim Uc = lim———" mokasbIBaer:
X—>a g()() x>a g (X)

a) MPaBWJIO HAXOXK/EHUS MPOU3BOTHOM
0) nmpaBuiio Jlonmurans
B) IPAaBWJIO HAXOXACHUS Mpeaena QyHKIHH

15. Haxoxxnenue y GyHKIIMM MaKCUMyMa U MUHHUMYMa, Ha3bIBaeTCsI:
a) meperunooM QyHKIIUN
0) HanOONBIIMM M HAUMEHBIINM 3HaYCHUEM (YHKLIUU
B) DKCTPEMYMOM (PYHKITUH

16. INociemoBaTeIbHOCTE HE MOKET UMETH OOJIEE:
a) OJTHOTO Tpejena
0) IByX MpeenoB
B) TpPEX MPEEIIOB

17. Yucno A naszpiBaercs ....... IIPU X—>00, €CIH s J1r00oro uncna >0 cy-
mecTByeT Takoe uncio M>0, uto ;i Beex X, |x|>M BhmommsieTcs Hepa-
BEHCTBO |A— f(X)| <&

a) TPEIeJIOM YHCIIOBOH MOCIIEI0BATEILHOCTH
0) npenenom ¢pyukuuu f(X)
B) MPOU3BOIHON (PYHKIIUU

18. 3nauenue (Sinx + x)'=




a) COSX

0) cosx +1
B) —COSX+1

19. 3uauenne (12x% + 4x)'=
a) 24x+1
0) 24x+4
B) 12x+4x

im 3x+5

20, fm—— —
xX=7 2x—4
a) 2,6
0) 2,7
B) 2,8

Haegviku: IIpakTHyeckoe 3aganue: [IoArOTOBUTE KOHCIIEKT Ha TeMy: «Bekropa B
IIJIOCKOCTH M IPOCTPAHCTBE »
1IK-1.4 3nanus: Bomnpocsl 1u1st 00cy:k1eHust:
1. Omnpenenenue npou3BOAHON PYHKIIMH, €€ TEOMETPUUECKUI CMBICII.
2. IlpaBuna muddepennupoBanus GyHKIUHA.
3. Tlousrue muddepennmana GyHKINUN, €T0 TEOMETPUICCKHII CMBICIL.
4. TlpousBoaubie u mudepeHITrnaIbl BEICIINX MTOPSIIKOB.
Ymenusa:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:

1. YcTaHOBHTE COOTBETCTBHE MCXKAY npeaciiaMu U nX 3HaUYCHUAMU

H 2 4x
1. im S 3X 2. lim&_~1 3. im 93X
x—0 X x—0 X x=0 ¥
a) 1; 0) 3; B) 0; r)4; n) 0.

2. OOmiee pemenue auddepeHmanbHoro ypaBuenus y"+2y'+5y=0
HUMECT BU:

1)y =e™ (C,cos2x +C,sin 2x);
2) y=C,-e* +C,-e*;

3) y=C,-e™+C, e,

4) y=C,-e¥ +C,-x-e;

5) y = e (C,cosx +C, sinx).

3. MuTerpan J.(E—X‘? +7)dx =...
X

1)5x—x* +C;
2)In[x|-x*+C;
3) 5In|x|+4x" +C;

X4
4) 5In|x|—7+7x+C




4. HabGop U3 msATH TOBApPOB XapaKTEPU3YETCs] BEKTOPOM KOJIMYECTBA TOBAPOB
X = (2;1;3;5;8) u BektopoM 1eH P = (4;2;3:5:1). CroumocTs HaGopa 6y-
JIeT paBHa:

1) 94, 2) 20; 3) 58; 4) 14; 5) 52.

5. ansl Toukn A(2;3) u B(6;-5). Torna xoopauHaThl cepeMHbl OTpe3Ka
AB Oynyr ...

1) (1;-6); 2) (3;4); 3) (-2;4);
4) (4;-1); 5) (1;0).

6. YrioBoii koagduuueHt npsmoit  x-2y+5=0 paseH...
1) 0,5; 2) -2; 3) 5; 4) 3; 5) -0,5.

7. YpaBHeHue mpsamMoi, mpoxossmiei depes Touku A(1;1) u B(7;4), umeer
BU/I:

1) 2x-y+1=0;
2) x-2y+1=0;
3) x+2y-1=0;
4) -x+2y+1=0;
5) x-2y-1=0.

8. Paccrosinme ot Toukn A(1;2;3) mo mmockoctu  2x-2y-z+5=0 paBHO...

1) 0; 2) 1; 3) 2; 4)3; 5) 4.
2)
x> +5
9. OGnacte ompeneneHuss QyHKIUU Y = — €CTh MHOKECTBO. ..
1-x
)01 2) fuoo); 3) (L+o0);
4) &, 5) (-1;1).
_ 3x*-5x-8
10. Hpe[[eﬂ )!Lrt]lm PaBCH:
1) -1; 2) 2,5; 3)2; 4) 1, 5) 4.

11. dynknus y = x°+4x-7 BO3pacTaeT Ha MPOMEXKYTKE:

1) (- 2420); 2) (~o03-2); 3) L+); 4 [o1];
5) (0;2).
_3x-1
12. IlpousBonHas GyHKIUU ) = B Touke x=0 paBHa...
Sx+1
1) 5; 2) -1; 3) 8; 4)0; 5) 0,6.

13. IponsBoxHas Gyakuun Y = 3x* + C0S4X paBHa...




14.

15.

16.

17.

18.

19.

20.

1) 6+sin4x; 2) 6+sinx;  3) 6x+sindx; 4) 6x-4sindx; 5)
7X-COSX.

3aBUCUMOCTB MEXAY U3epkkamMu pon3BoacTBa C 1 00eMOM MPOTYK-
nun Q BeIpaxkaercs dynkuueir C=27Q-0,01Q3. Toraa npenenbHbIe U3-
JIepKKH 1pH 00beme mpousBoacTa Q=10 paBHBI. ..

1) 25; 2) 27: 3) 15; 4) 24
5) 12.

Eciu Z = 2x°y® +5y — 4, T0 yacTHas pousBojHas Z, = ...
1)10x*y?; 2) 20Xy + 5; 3)10xy° +y;
4)2y® +5; 5) 12x-y.

dyaxmms Z = X° + y® + Xy —4X -5y HMeeT IKCTPEeMyM B TOUKE:

1) (1;-6);  2)(3;4); 3) (-2;4);
4) (4;-1); 5) (1,2).

Unrerpan J[E—x3 +7]dx =...
X
1)5x-x*+C;  2)Injx|-x*+C;
4
3) 5Inx|+4x* +C; 4)5In|x|—XT+7x+C

3uavenue (Sinx + x)'=
a) COSX

0) cosx +1

B) —COSX+1

3uauenne (12x% + 4x)'=
a) 24x+1

0) 24x+4

B) 12x+4x

[Tnomans Gurypsl, n300pakeHHON Ha PUCYHKE, paBHA.....
3’ &

1)1, 2) 2,5; 3) 2; 4) 3; 5)

w|N

Hasviku:

IpakTuyeckoe 3aganue: [1oAroTOBUTHCS K OpeliH- PUHTY IO TEMaM:




1. CroiicTBa HEONPENENEHHOTO HHTETPATIA.

2. TIpocreiiniie METOIBI HHTEIPUPOBAHHS.

3. Onpenenennpiii uaTerpat. CBOACTBA OMpPEIETIEHHOTO HHTETPaIa.

4. OueHky onpeeeHHbIX HHTErpaIoB. TeopemMa 0 CpeiHeM 3HAYEHHUH.
5. HTerpai ¢ mepeMeHHBIM BEPXHHUM TIPEIETIOM.

IIK-2.1

3Hanus: Bomnpocsl 1151 00Cy:KI1eHUs:
1. JluckpeTHble ciy4aiiHble BEIMYMHBI, UX YHCIOBBIC XapaKTEPUCTUKH.
2. OcCHOBHBIE pacIpeesieHus] TUCKPETHON CITydaifHON BEIMYHUHBI.
3. HenpepbiBHBIE cilydaliHble BEIMYUHBI, X YMCIOBBIE XapaKTEPHCTU-
KH.
Ymenua: TecTbl 1J1 CAMOKOHTPOJISI 3HAHUH:

1. JIns manHO# Tabnmubl Metogom Pynre — Kyrra muddepenunansHoe
ypaBHeHHe )/ = X+ ) npu HadanbHOM ycioBuH y(0) = 1 Ha orpeske [0; 0,5]

c marom 0,1 OyneT 3anuchIBaThCs Kak

i Xi k AYi Yi
0,1000
0,1100 | 0,1104 1
0,1105
0,1155
0,1210
0,1321 | 0,1325 1,1104
0,1326
0,1443
0,1443
0,1565 | 0,1569 1,2429
0,1571
0,1700
0,1700
0,1835 | 0,1840 1,3998
0,1842
0,1984
0,1984
0,2133 | 0,2138 1,5838
0,2140
0,2298
5 0,5 1,7976

0 0

AIWINRFRPIARWINEPR(RRWINFP|RIWIN PR WNFE

a) 0.1
0) 2.1
B) 4.1

2.T1o rpaduky 3amaHHON QYHKIIMHU U €€ pa3iokeHuu B psig Dypbe, orpaHu-
YHUBIIUCH IEPBBIMHU YETHIPbMS WICHAMH PsJia, TOCTPOUTE ee




a) 0.1
0) 2.1
B) 4.1

a) 0.1
0) 2.1
B) 4.1

4.

A)

HycoOHa

b) xocunycoiina

B) runepcunyc

W3 nonHo# Komoap! KapT (52 WIT.) OJHOBPEMEHHO BRHIHUMAIOT YEThIpe
KapThl. HaiiTu BEpOSATHOCTH TOTO, UTO CPEIU ITUX YETHIPEX KapT Oy-
JIeT XOTs1 ObI 071Ha OyOHOBAs WIJIM OJTHA YEPBOHHAS KapTa

B Gapabane peBonbBepa HaxoasTcs 4 MaTpoHA U3 MIECTH B MPOU3-
BOJILHOM Topsiyike. bapabaH packpyduBarOT, MOCE Yero HAKUMAIOT
Ha CITYCKOBOMW KPIOYOK JiBa pasza. HaiiTu BeposSTHOCTH XOTs ObI OJTHO-
IO BBICTpEIa, ABYX BBICTPEIIOB, IBYX OCEUEK

Nwmeerca nath BUHTOBOK, TpHU M3 KOTOPLIX CHa6)K€HbI OIITUYCCKUM
npuieiaoM. BeposTHOCTh TOro, 4TO CTPEIOK MOPA3UT LETb MPHU BbI-
CTpeJie U3 BUHTOBKH C ONTUYECKUM TpHIiesioM, paBHa 0,95, 1 BUH-
TOBKHM 0€3 ONTHYECKOTO TMpHIleia 3Ta BeposATHOCTL paBHa (,7. Haiitu
BEPOATHOCTH TOTO, YTO IIeJIb OyAET MOpa)keHa, €CJId CTPEIOK MPOU3-
BEET OAMH  BBICTpeN U3  Hayrajg BbIOpaHHOW  BUHTOB-
KU

a) 0.1

6) 0.2

B) 0.4

JIBaaaTh 3K3aMEHAIMOHHBIX OWUJIETOB COJEP)KAaT IO JIBa BOIPOCA,




KOTOpBIE HE TOBTOPSIOTCS. DK3aMEHYIOIIUNACS 3HACT OTBETHI TOJIBKO
Ha 35 BompocoB. OmnpenenuTs BEpOSTHOCTh TOTO, YTO SK3aMeH Oyzer
CllaH, €CJIM JUIsl 3TOTO JIOCTATOYHO OTBETUTH HA JIBAa BOIIPOCA OJHOTO
Ousera Wik Ha OJIMH BOMPOC OJTHOTO OMiIeTa M Ha yKa3aHHBIN JOTOJI-
HUTEIBHBIA BOIIPOC U3 Ipyroro oniera
a) 0.01
0) 0.21
B) 0.41

5. Cpennee kBaJpaThyecKoe OTKIOHEHUE Kaxjou u3 2500 He3aBuCH-
MBIX CITy4¥UHBIX BETUYHH HE PEeBOCXOIUT 3. OIEHUTH BEPOSTHOCTh
TOTO, 4TO aOCONIOTHASI BEIMYMHA OTKJIOHEHUS CPEIHEro apu(MeTH-
YEeCKOTO ATHX CIyYalHBIX BEIIMYMH OT CPEIHETO apu(PMeTHIEeCKOro
170 MaTeMaTHIECKUX OYKHTaHUH HE IPEBOCXOIUT
0,3
a) 1,2
0) 2,1
B) 1,4

6. BeposiTHOCTH TOTO, UTO Haynady BbIOpaHHas AETalb OKaxercs Opa-
KOBaHHOM, IIpU Ka)kJ0W IpoBepKe oJHa U Ta ke u pasHa 0,2. Ompe-
JEeIUTh BEPOSTHOCTh TOro, 4To cpeau 50 Hayraa BbIOpaHHBIX JeTa-
Jielt OpaKOBaHHBIX OKAKETCS HE MeHee 6

a) 0.1
0) 2.1
B) 4

9.BBIYMCIINTh KPUBOJHMHEHHBIH WHTErpai J‘X2 ydx+ Xdy. L — xouryp,
L

orpaHMueHHBIH mapabonamu JF = X, X = y. HanpasneHue o6xoma KOH-
Typa MOJIOKUTEIBHOE.

1
08}
06}
041

0.2}




a) l
0) 21
B) 14

10. Haiiti ycoBHOE MaTeMaTHIECKOE OXKUIAHUE COCTABIISIONICH Y
npu
X= x1=1 mua %H:K Ol IBYMEpHOW CIIy4yailHON BEJMYHUHBI, 3aJaHHOMI
TaOIULIEH:

X
Y X1=1 X2=3 X3=4

(e )

y1=3 0,15 0,06 0.25
" y,=6 0,30 0,10 0,03

a) 0.1
0) 2.1
B) 4.1

Hasviku:

IpakTuyeckoe 3aganue: [lonroroBuTh N300pakeHNe HA PUCYHKAX U CKOH-
CTPYHPOBaTh Ha MOJIEIISIX MEPIICHINKY/ISIPOB U HAKJIOHHBIX K IJIOCKOCTH,
MIPSIMBIX, NTAPAJUIEIBHBIX IIJIOCKOCTEH, YIIIOB MEXIY MPSMOM U INIOCKOCTBIO
1 000CHOBATH MOCTPOCHUSI.

IIK -2.2.

3nanus:

Bomnpoce! 1151 00cy:KkaeHus:

1.JIuckpeTHbIe cly4ailHbIE BETMYMHBI, UX YUCIOBBIE XapAKTEPUCTUKH.
2.OCHOBHBIE pacupeeNeHUs TUCKPETHON CIIydyailHON BETUYHHBL.
3.HempepriBHbIE CilydaiiHble BEIMYUHBI, UX YUCIIOBBIE XapaKTEPUCTHKHU.

Ymenus:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:
1. Cyrounas moTpeOHOCT FNEKTPOIHEPTUN B HACEIEHHOM ITYHKTE SIBIISI-
€TCA CIy4alHOW BEJIMYMHOMN, MAaTEMATUYECKOE OXKUJIAHHE KOTOPOUM paBHO
3000 xBt/4ac, a qucnepcus cocraBuger 2500. OueHUTh BEPOSTHOCTH TO-
0, 4TO B OJIMDKalIINe CYyTKH pacxXoJl IEKTPOIHEPTUU B 3TOM HACEIEHHOM
nyHkre oyzaet ot 2500 no 3500 kBt/4ac.

a) 10
0) 211
B) 412

2.3amaHHast MOBEPXHOCTH mpoenupyercs Ha miockoctb XOY B Kpyr, ypas-
HeHue KoToporo: X + ) < R

”(z— R)? axdy = ”(R2 — X - Y )axay

Brruucnure n1BOTHON MHTETpa 3TOr0 ypaBHEHHS.




CremaiiTe BEIBOJIELI.

3. Haiitu nortok BektopHoro mons F = (y— X)/ + (X+ J) j+ yk depe3 cro-
pPOHY TpeyrojbHHKa S, BRIPE3aHHOTO M3 IUIOCKOCTH X+ )+ Z—1=0 Koop-
AJUHATHBIMU ITJIOCKOCTSMU.

a) 10
6) 12
B) 14

4. B ypue HaxonsaTcst 3 GenbIx U 2 4epHbIX mapa. M3 ypHbI mooyepeaHo Bbl-
HUMAIOT JBa 1apa. Toraa BeposTHOCTb TOT0, 4TO 00a 11apa Oelble paBHa. ..
3 3 9
a) —; 0) —; B) — r) —.
) 20 ) 10 ) 25 )

5.IIycte X — muckperHas BeIUYMHA, 33[JaHHAs 3aKOHOM DPACIpelesIeHHs Be-
POSITHOCTEM:

X|l-1] 5
F 10307

Haiitn MatemaTnyeckoe OKUIaHUE CIIyYalWHOW BEJTMYUHBI.

6.IIpoBeneHo yeThipe u3MepeHus (0e3 CHCTeMaTHYeCKUX OIMMUOOK) HEKOTO-
poit cimyvaiiHoi BenmnuuHbI (B MM): 3, 8, 9, 16. Torga HecMeleHHas OlleHKa
MaTEeMaTHYeCKOro OKUaHHs paBHa...

a)9; 0) 9,25; B) 8; r)9,5.




7.I'paduk MIOTHOCTH pachpeaesieHus] BEPOATHOCTEH HENPEPHIBHOW CIydai-
HOM BeNMUMHBI X, pacIpeeIeHHON paBHOMEpHO B uHTepBaie (-1; 3), umeer
BU/I:

n:x}h
[
—
I I
1 I
—_——»
-1 0 3 X

Haiitu 3Hauenwue a

8. B mepBomM simuike 7 kpacHBIX B 11 CHHMX IapoB, BO BTOPOM — 5 KPaCHBIX
1 9 cunux. M3 mpou3BOIBHOTO SIIUKA TOCTAIOT OAUH 1ap. BeposaTtHoCTh TO-
ro, 4TO OH CUHHUI, paBHa...

11 9
a) —+

18 14’

6) =2
18 14

11+9

18+14°

111 9
Z(E+D).
AP TRETY

B)

9.Ecnu ocHoBHas runote3a umeeT Bua Ho : a = 10, To KOHKypuUpYyIOLIei Mo-
XKeT OBbITh TUIOTE3A. ..

a)H1:a#10;

0) H1:a<20;

B) H1:a<10;

r) H1:a>10.

10.U3 renepanbHO COBOKYITHOCTH M3BJIeueHa BbIOOpKa oobeMa N = 50, mo-
JIMTOH YacTOT KOTOPOH MMEeT BUI:

o
o
S —
0 1 2 3 4 X
YeMy paBHO YMCIIO BapUAHT Xi = 4 B BBIOOpKE.

11.Ecnu B HEKOTOPOM MHOXKECTBE dq,dy ....,d,, TEPECTABIATH MECTAMHU
9JICMCHTHBI AOCTABJIAA HCU3MCHUMBIM UX KOJIMYCCTBOM TO KaxKJasd IMOJTy4YCH-
Hasd, T.C. KOM6I/IHaI_[I/I}I HAa3bIBACTCA:

a)TepeCcTaHOBKOM

0)coueTaHueM

B)pa3MeIICHUEM




12.Ecnu B34TO M pa3IMYHBIX 3JIEMEHTOB IPYIIIBI IO N 3JIEMEHTOB B KaXKIOM
pacronarasi B3sThI€ 2JIEMEHTHI B Pa3JIMYHOM MOPSAKE, TO MOTYIHBIIASCS
KOMOMHAIIHSI Ha3bIBACTCS:

a) MepecTaHOBKOM

0) pa3MereHueM

B) COUYETaHHEM

13.Eciu 13 M 351IeMEHTOB COCTABIIATH IPYIIIHI 110 N 3JIEMEHTOB KaX10H, He
oOpariass BHUMaHHS Ha TIOPSAI0K 3JIEMEHTOB B TPYIIIIE, TO MOJTYYUBIIASCS
IIPU ATOM KOMOMHAIIUS Ha3bIBACTCS:

a)[IepeCTaHOBKON

0)pa3MelieHrnemM

B)COYETaHHEM

14.06m1ee uncino coueTaHui HaXoaAuMXcs o Gopmyie:

m!
a)CTT,ll - n!(m-n)!

m!
6) Cm = (m—-n)!
B) ¢, = m!

15.006m1ee yuciio pa3MenieHnit HaXoasImuXcst Mo GopmyIe:

n _ m!
a) Am - n!(m-n)!
n _ m!
6) Am o (m—-n)!
B) A, = m!

16.001m1ee yuciio mepecTaHOBOK BHIYHCIISETCS :

m!
a) Prﬁ - nl(m-n)!
m!
6) Prg = (m-n)!
B) B, =m!

16.CKOJIBLKO ITIOAMHOXKECTB CO3IAI0T MHOYKECTBO THEH HEIEIN:
a)5
0)6
B)7

17.CKOJIBKO ITOJIMHOKECTB CO34al0T MHOXKECTBO MECSIICB:
a)10
0)11
B)12

18. O6benunennem 2-x maoxects: {1,2,3} u {-3,-1 ,2} Oyner:
a) {1,2,3}




6)0
B) {1,2,-3,3,-1,2}

19.I1epeceuennem 2-x mHoxkecTB: {1,2,3} u {-3,-1 ,2} Oyzer:
a) {1,2,3}

0) {2}
B) 6)0

20.I'eomeTpuyeckoe U300paKEHUE MHOKECTB B BUIE 0OJIACTH HA TIIOCKOCTH
HA3BIBACTCS:

a) KOHBIOHKITHEH
0) nuarpammoii Ditepa-Benna
B) nuarpamMmmoii Berna

Hasviku:

IpakTuyeckoe 3aganue: [1oAroTOBUTHCS K OpeliH- PUHTY IO TEMaM:
. CoiicTBa u rpaduk noxkazaTenbHON GYHKINU.
. CpoiicTBa u rpaduk gorapuMuUIecKon (HyHKIIUH.
. IIpeoGpa3zoBanus rpaukoB.
. ParinonaneHble ypaBHEHUS 1 HEPABEHCTBA.
. Iloka3arenbHble ypaBHEHHSI 1 HEPABEHCTBA.
. Jlorapumuyeckue ypaBHEHUS! 1 HEPABEHCTBA.
. UppanmonansHble ypaBHEHUS U HEPABEHCTBA.
. Cucrembl ypaBHeHU. MeTOIbI peIICHUS.
. CucteMbl HEpaBEHCTB.

O o0 ~NONWnN B~ WP

1IK-2.3

3nanus:

Bomnpoce! 1151 00cy:KaeHus:

1.0OcHoBHBIE pacTpeieIeHUs HETTPEPHIBHON CITydYallHON BEJTUYMHBI.
2.0CHOBHBI€ HOHATHSI MaTEMaTHYE€CKOU CTAaTUCTHUKU.
3.Cratuctudeckue OlEeHKH apaMeTpOoB paclpeesieHusl.

Vmenua:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:

1. UrpanbHbiit KyOuKk OpocaroT oauH pa3. Coositue A — «Brimano yncio ou-
KOB Ooibiree, ueM 3». CoObiTue B — «BbImano 4nciio O4KoB MEHbIICE, YeEM
3». Torga nmns 3TUX COOBITHI BEPHBIM OY/IET YTBEPKICHHE:

1) «CobObiTust A 1 B HECOBMECTHBI»
2) «CobObiTe B HEBO3MOXKHO»

3) «CoObiTusa A u B coBMecTHBI
4) «CoObiTHE A TOCTOBEPHOY

2. UrpanbHblit KyOHK OpocatoT oguH pa3. Coobitue A — «Bpinasno 2 oukay.
Co6mwite B — «Bpimano 3 oukay. Toraa s 3TUX COOBITHI BEPHBIM OyIeT
YTBEPKIACHHE:

1) «BeposTHOCTB COOBITHSA A paBHa% »

2) «BeposSTHOCTH COOBITHS A OOJIBIIIE, YeM BEPOSITHOCTH COOBITHS By
3) «CoObIiTHE A TOCTOBEPHO»
4) «CobOwitust A 1 B coBMecTHBI»




3. UrpanbHas kocTh Opocaercsi OAUH pa3. BeposSTHOCTH TOTO, YTO MOSIBUTCS
HE MEHEE 5 OYKOB, paBHA...

1) =, 2) =, 3) 1, 4) -1, 5)

ok
Wl
w|N

4. BeposITHOCTh BBITAIIUTH OPaKOBaHHYIO JIETAlb U3 MIEPBOTO SAIIUKA PaBHA
0,2, a u3 BTOporo paBHa 0,3. 13 ka)X10T0 AIIMKa B3sUJIA 110 OJHOM JAECTalH.
Torna BepoATHOCTB TOTO, YTO 00€ OHM OpaKOBaHHBIE, PABHA ...

1) 0,06 2) 0 3) 0,94 4) 0,5

5. B marasun nocrymnaet nponykuus Tpex ¢pupm. [Ipuuem npoaykuus nep-
Boil ¢upmbl coctasisier 30%, Bropoit 30% u tpetbeit 40% wuznenuit. Ms3-
BECTHO, YTO CPEIHHUI MPOLEHT HECTAaHIAPTHBIX M3AETHHA I epBOi (PUPMBI
paBeH 5%, nus BTopoit 2% u nis tpetbeil 1%. BeposTHOCTB TOTO, U4TO OKa-
3aBIIIeecs HeCTaHIAPTHBIM U3/IeIHe IPOU3BEACHO HA TPEThel pupMe, paBHa:

4 3 6 1
1) —; 2) —: 3) —; 4) = 5
)25 )25 )25 )5 )
2
3

6. /lan 3aKkoH pacmpezeneHHs BEpOATHOCTEH TUCKPETHOHN Clly4yaifHO# Beu-
YUHBI X:

X |1 2 3 4
P |02 |a 04 |01

Torma 3HaueHue a paBHoO...
1) 0,4 2) 0,7 3) -0,7 4) 0,3; 5) 0.

7. JluckperHas ciydyaiiHas BeauyuMHa X 3a7aHa 3aKOHOM pacIpelesIeHUs
BEPOATHOCTEM:

X|1-1]10 ]2
P |0 |0 |0
1 |3 ]6

Torma MmaTemMaTryeckoe OXKHIaHHUE CTydaliHOW BeTMYUHBI Y =4X paBHO ...

1)51,  2)4; 3) 4,4; 4)5,2; 5) 1,5.

8. BeposiTHOCTH MOsiBIeHUS cOOBITUS A B 20 HE3aBUCUMBIX HCIIBITAHUSIX,
MpoBOAMMBIX 110 cxeme bepnyinnu, paBua 0,9. Torga qucnepcus yucia mo-
SIBIIGHUI 3TOTO COOBITHS pPaBHA. ..

1)1,8 2) 18 3)0,18 4) 0,45; 5)
2,1.




9. I'paduk MIOTHOCTU BEPOSTHOCTEH JJIs TOKA3aTEIIHBHOTO paCIIpEACIICHHS
M300paKeH Ha PUCYHKE ...

fix)
f(x) fix) !
0 X 0 X 0 X
1) 2) 3) 4)
fix)
vt
A

10. Ecnu HenpeprIBHAsI ciaydaiiHas BelM4yMHA X 3aJaHa 3aKOHOM paclpene-
JIeHus
—(x+1)?

f(x)= e ® M(3x+2)=...
(x) 3\/5 T0 M(3x+2)

1)-1; 2) 3; 3) 2,5; 4) 0;
5) 6.

11. VI3 reHepanbHOW COBOKYIMTHOCTH M3BJiedeHa BbIOOpKa oObema N=40, mo-
JIMTOH 4aCTOT KOTOpOfI HUMECT BU

ni“
161
8
5 B
0 X;
Torma yrcno BapuaHT Xi=4 B BEHIOOPKE PaBHO. ..
1) 11; 2) 40; 3) 10; 4) 12; 5) 15.

12. Tlo BeIOOpKE 00BeMa n=100 mocTpoeHa TUCTOrpaMmMa 4acToT:
nj
h &

19 ..
a —— = = = = = = =

101 ---

6

0 2 4 6 8 Xi

Torna 3HaueHue a paBHoO...




1) 65; 2) 15; 3) 14; 4) 16; 5) 35.

13. IIpoBeneHo yeTbipe u3MepeHus (6€3 CUCTEMAaTHIYECKUX OIINOO0K) HEKO-
TOpO¥ ciydaiiHoi BenuunHbl (B MMm): 4, 7, 8, 9. Torna HecMmenieHHas
OLICHKA MaTeMaTH4eCKOTO OXKHJIaHWS PaBHA. ..

1) 6,5 2) 6 3) 7,25 4) 7 5) 2.

14. B pe3ynbTate U3MEepeHU HEKOTOPOi (PU3NYECKON BETMUUHBI OJTHUM
pudopom (0e3 CHCTEeMaTHYECKUX OIMMOOK) MOTYyUEHBI CJICTYIONTUE PE3YIIb-
Tatel (B MM): 12, 14, 16. Toraa HecMmellieHHas OLIEHKA AUCTIEPCUH U3MEpe-
HUI paBHa...

1) 3 2) 8 3) 4 4) 14 5) 6.

15. Eciiu ocHOBHAS TMIIOTE3a UMEET BUJL
Ho: a=12,
TO KOHKYPHUPYIOIIEH MOXET OBITh THIIOTE3A ...

1)Hi: a>12 2)Hi: a<13 3)Hi: a=134)H;: a> 10

16. BpiOopoyHOe ypaBHEHHE NapHOW perpeccuu umeeTr Buj y=-3.2+1.6x.
Torna BEIOOpOUHBIN KOA(DPHUITUEHT KOPPETAIUNA MOXKET ObITH PaBEH. ..

1)-0,5 2) 1,6 3)-3,2

4)0,6; 5) 3,1.

17. OcHoBHOIi TeopeMoii TudhepeHIaTEHOT0 HCUUCIICHUS SIBIISETCS:
a) reopema Jlarpanxa
6) Teopema depma
B) Teopema Ko

18.@opmyna (Uv)’ BBITISAANT KaK:
a) (uv)' =u'v+uv’
0) (uv) =u'v—uv’
B) (uv)' =u'v’

19.®dopmyna (Ej BBITJISUT KakK:
\"

!

(-5
\' \'

!

u u'v-v'u
ofg) -5
v u




!

u u'v+v'u
B) | —| =——F—
Y u

20.ITpousBoHas MOCTOSTHHOM, paBHa!
a)l
6)0
B) CaMO# TOCTOSIHHOM

Hasviku:

IIpakTHyeckoe 3aganue:
1. WMHrerpanbHbIMU KpHBBIMH U (HEpPEHINATBEHOTO YpaBHEHHS IPH
pa3nuuHbIX 3HadeHusAX C OyayT 3HaUYEHUs

10.00mum pernieHneM CUCTEMbl YpaBHEHU:
X=5x+2y
{ VY =2x+2y
Byner crnenyromiee ypaBHeHHE

IIK-2.4

3nanus:

Bomnpoce! 1151 00cy:KkaeHus:

1.ITpoBepka CTaTUCTUYECKUX TUIIOTES.

2.YpaBHeHwus perpeccun. OnpeneneHue napaMeTpoB JTUHEHHON perpeccui.
3.Bri00opounbIil K03 HUIIMEHT KOPPESIIIUN U €TO CBOMCTBA.

4.CeteBoii rpauk U ero aHaIu3.

5.CMO B commmansHoi chepe. CMO ¢ oTkazom.

6.CMO c oxxuganuem.

Ymenusa:

TecTbl 1)1 CAMOKOHTPOJISA 3HAHWI:




1.Ywucno nepectaHoBOK P3 paBHO:
a)6; 0)3; B)1; 1)0.

2. Yncio couerannit C3 paBHO:
a)l; 0)2; B)4; 1)3.

3. Yncno pasmemenuii Az pasHO:
a)60; 0)40; B)20; T1)10.

4. Beruucnute cymmy 143! u BeIOepuTe nMpaBUIBHBINA OTBET:

a)4; 0)6; B)2; T)3.

5. Beruucnure paznocts 3! -2! u BeIOEpHUTE MPaBUIBHBIA OTBET:
a)2; ©0)1; B)-1; 1)0.

6 Ilnomans (GUrypsl, orpaHMYeHHas JUHMAMH y =x%, y= 0, x= 1, x = 2,
paBHa:
a)4/3; ©0)7/3; B)5/3; 1)l/3.

7. CrepeoMeTpusi — pa3zie] FeOMETPUH, B KOTOPOM U3YyYarOTCS:
a) CBOMCTBa (UTyp B IPOCTPAHCTBE;

0) cBoiicTBa (hpuUryp Ha MIIOCKOCTH;
B) 00beM ¢uryp;
r) wiomaau uryp.

8. Jle mpsMble B MPOCTPAHCTBE HA3BIBAIOTCS MapauIeIbHBIMU, €CIH OHU
JIe)KaT B OJTHOW IUIOCKOCTH H:

a) HE MEePeCceKaroTCs;  B) MEPICHIUKYISPHBI IPYT APYTY;

0) mepecekaroTcs; ') UMEIOT OJIHY OOIIYIO TOUKY.

9. Iee mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIIUMUCS, €CIIH
OHH:

a) JIeKaT B OJTHOM TJIIOCKOCTH;

0) mepeceKaroTcs;

B) HE JIe)KaT B OJTHON IJIOCKOCTH;

T') HE TePeCeKaroTCA.

10. Ecnu nBe mepecekaronrecs: npsiMble OJJHOW TIIOCKOCTH COOTBETCTBEHHO
napajieNIbHbI IBYM MPSMBIM APYTOW TNIOCKOCTH, TO 3TH IIIOCKOCTH:

a) TIEPEeCeKarTCs; B) IEPIICHANKYJISPHBI;

0) mapaysenbHsl; I') UMEIOT OOLIYIO TOUKY.

11. Cymma A5+C5 pasna:
a)4; 0)91;B) 54; 1) 45.

12. B cepun u3 10 BBICTPENOB CTPEIOK TOKa3al TaKHE pe3yJIbTaThl:
9,10,7,8,10,6,7,10,8. Moxa paBHa:
a)7; 0) 8; B) 9; r) 10.




13. OnepanusiMu HaJl MHOYKECTBAMHU:
a) HE MepeceKaroTCs; B) IEPICHANKYIISIPHBI APYT IPYTY;
0) mepecekaroTcs; ') UIMEIOT OJIHY OOIIYIO TOUKY.

14. JIge npsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEHIMBAIOIIUMHUCS, €CIU
OHH:

a) JIeKaT B OJTHOM TJIOCKOCTH;

0) mepeceKaroTcs;

B) HE JIe)KaT B OJTHON IJIOCKOCTH;

T') HE TePeCeKaroTCA.

15. Ecim 1B mepecekaronmmecs mpsiMble OJJHON TIIOCKOCTH COOTBETCTBEHHO
napajieNIbHbI IBYM MPSMBIM APYTOW INIOCKOCTH, TO 3TH IIOCKOCTH:

a) TIEPEeCeKarTCs; B) IEPIICHANKYJISIPHBL;

0) mapaysenbHsl; ') UMEIOT OOLIYIO TOUKY.

16. Cymma A3+C5 paBHa:
a)4; 0)91; B) 54; r) 45.

17. B cepun n3 10 BBICTpEIOB CTPENOK MOKa3al TaKHUE pE3yJIbTaThl:
9,10,7,8,10,6,7,10,8. Mona paBHa:
a)7; 0)8 B9, 1)I10.

18. OnepanusiMu HaJl MHOYKECTBAMHU:
a) mepeceueHre U 00beTUHEHNE
0) pa3HOCTh, IEpPECEUCHHE, CyMMa
B) Pa3HOCTh, IiepeceueHne, 00beTMHEHNE

19. PasHocThIO 2-X MHOXECTB A U B, Ha3pIBaeTcs:
a)MHOxecTBO D, cocrosiiee n3 MHOXKeCTBa A
0) mHOXecTBO D, cocrosimiee n3 MHOkecTBa A 1 B
B) MHOeCTBO D, cocTosiiee 3 MHOXecTBa B

20. CKOIBKO OJIMHOMXKECTB CO34AI0T MHOKECTBO JTHEN HEIEIU:

a)5 0)6 B)7
Haswvixu: | IlpakTH4yeckoe 3aiaHue:

1.CoBMECTHOCTh CHCTEMBI TUHEHHBIX YpaBHEHUH 110 TeopeMe KpoHneke-
ns-Kanennu Oyner paBHa

X, +3X, +5%X, +7X, + 9%, =1

X, —2X, +3X; —4X, +5X; =2

2%, +11x, +12X, + 25X, + 22x. =4
2. Pemenunem nuddepeHnanbHOro ypaBHeHHUS ¥4 + ¢’ =0mnpu

X
ycnoBuu y(1) =0 Oyzner
IIK-3.1 3nanus: Bomnpocel 1151 00CyKIeHUs:

1. W3yuenue npaBuiga KOMOMHATOPUKHU U MPUMEHEHHE TIPU PEIICHUHN




KOMOWHATOPHBIX 3a]1a4.
2. Pemenne KoMOMHATOPHBIX 3a/1a4 METOOM Tepedopa U 1o MpaBHIly
YMHOKCHHS.
3. O3HaKOMJIEHHUE C OHATUSAMH KOMOMHATOPHKH: pa3MEIEHUSIMH, CO-
YeTaHMUSAMH, IepeCTaHOBKAaMH U (pOPMYITaMu [T MX BBIYHCICHHS.

Ymenusa:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:

1. OnepanusiMy HaJl MHOKECTBAMM:

a) mepeceueHne U 00beTMHEHNE

0) pa3HOCTh, IEPECEUCHHE, CyMMa

B) Pa3HOCTh, IiepeceueHne, 00beTNHEHNE
2.Pa3HocThIO 2-X MHOKECTB A 1 B, Ha3sIBaeTcs:

a)MHOkecTBO D, cocrosiiee n3 MHOXKeCTBa A
0) mHOXecTBO D, cocrosimiee n3 MHOkecTBa A 1 B
B) MHOeCTBO D, cocTosiiee u3 MHOXecTBa B

3.0003Hauenne ACB npuHATO MOHUMATh Kak:

a) oobenuHeHue A u B
0) A mogmMHOXKecTBO B
B) mepeceveHremM A u B

4.MHO}KCCTBO, HEC CoacCpKaee HA OJJHOIO DJICMCHTA, HA3bIBACTCA:

a) MIOJIMHOKECTBOM
0) yCTHIM MHOXXECTBOM
B) PaBHOCTOPOHHUM MHOKECTBOM

5.00beaAMHEHHUE B €MHOE 1€JI0€ OTNPEAETICHHBIX Pa3TUYUMBIX OOBEKTOB
Ha3BIBAIOT:

a) IOTIOJITHEHHEM

0) MHOXXECTBOM

B) 00J1aCThIO

6.MHO0X€eCTBO, HE COZIEPIKALIEE FTIEMEHTOB HA3bIBAETCS:

a) MyCTBIM
0) HyJIEBBIM
B) COOCTBEHHBIM

7.MuoxectBo C 37€MEHTBI KOTOPOTO MPUHAJIEKAT XOTS OBl OJTHOMY H3
MHOXeCTB A u B Ha3bIBaeTcs:

a)o0ObegMHEHEM MHOXECTB A 1 B

0)mepeceueHnemM MHOkecTB A 1 B

B)pa3HOCTbIO MHOXECTB A 1 B

8.MHuosxecTBO C 3J1eMEHTBI KOTOPOTO MPUHAJIEKAT KAKIOMY U3 MHOKECTB




A u B Ha3bIBaercs:
a)o0ObeqMHEHEM MHOXECTB A 1 B
0)repeceueHneM MHOXecTB A 1 B
B)pa3HOCTBHIO MHOKECTB A 1 B

9.YmopsimoueHHOM napoi (a;B) 2-X JIEMEHTOB a U B Ha3bIBACTCSI:
a)HEMyCTOe MHOXKECTBO A
0)OuHapHbIe cooTHOIICHU A 1 B
B) MHOXXECTBO {{a},{a,B}}

10.Eciin B HEKOTOPOM MHOKECTBE A1, dp ..., dy; IEPECTABIATH MECTAMU
3JIEMEHTBI IOCTABJISASI HEU3MEHUMBIM MX KOJIMYECTBOM TO KaXJasl MOJy4eH-
Hasl, T.€. KOMOUHALUS Ha3bIBACTCA:

a)[1epeCcTaHOBKON

0)coucTaHuEM

B)pa3MeIleHUEM

11.Ecnu B3TO M pa3iM4HbIX 3JIEMEHTOB TPYMIIBI IO N 3JIEMEHTOB B KaXI0M
pacrosaras B3sTbI€ 3JIEMEHTHI B Pa3JIM4YHOM MOPSAKE, TO MOTYUHBIIASACS
KOMOMHAIIMsI Ha3bIBAETCA:

a) MepecTaHOBKOM

0) pa3menieHueM

B) COYETAaHHEM

12.Ecnii U3 M 37€MEHTOB COCTaBIISTh TPYIIIHI 10 N 3JIEMEHTOB KaXI0H, HE
oOpariasi BHUMaHHS Ha TIOPSIOK SJIEMEHTOB B TPYIIIIE, TO MOTYYHBIIASICS
TP ATOM KOMOMHAIINS Ha3bIBACTCS:

a)TepeCcTaHOBKOM

0)pa3MerieHrnemM

B)COUYETAaHHEM

13.00611ee uncino coueTaHuil HAXOIAIUXCS 10 popmyrie:

n _ m!
) = n!(m—-n)!
m!
0) Crrrll - (m-n)!
B) C;yy, = M!

14.0061ee uncino pa3MenIeHnid HaXOIIUXCS TT0 opMyIie:

n _ m!

3) Am - n!(m-n)!
n _ m!

0) Am o (m—-n)!

B) A, = m!




15.00611ee uncio nepecTaHOBOK BBIYUCIISETCS :

m!
3) Prg - n!(m—-n)!
m!
0) P"g - (m-n)!
B) P, = m!

16.CKOJIBLKO IIOAMHOKECTB CO3IAI0T MHOYKECTBO THEH HEIEIN:
a)5
0)6
B)7

19. O6wvenunenuem 2-x muoxkects: {1,2,3} u {-3,-1 ,2} Oyner:
a) {1,2,3}
0)0
B) {1,2,-3,3,-1 ,2}

19.I1lepeceuennem 2-x muoxkecTB: {1,2,3} u {-3,-1 ,2} Oyzer:
a) {1,2,3}

0) {2}
B) 0)0

20.I'eomeTpuueckoe n300pakeHrEe MHOXKECTB B BUIE 00JIaCTH Ha TUIOCKOCTH
Ha3bIBACTCS:

a) KOHBIOHKITHEH
0) nuarpammoii Ditepa-Benna
B) nuarpamMmoi Benna

Hasviku:

IIpakTH4eckoe 3aganue:
ITocTpoeHne Ha BaTMaHe Olepaliii MHOXKECTBA B BUJIE:

A)




b)

B)

IIK -3.2

3nanus:

Bonpocs! 1151 00CyKIeHusI:

1.Pemenrie KOMOMHATOPHBIX 33]a4 METOJIOM Ilepedopa 1 1O IPaBUITY
YMHOKCHHS.

2.00bscHEHNE U PUMEHEHNEe (HOpMYIT 1JIsl BHIYMCIICHUS pa3MELIeHUH, T1e-
PECTAaHOBOK M COYETAHUH NPHU PEIICHUN 3a/1a4.

3.Pemienue npakTHUECKUX 3aj7jau C UCIOJIB30BAHNUEM MOHATHN U IPaBHII
KOMOWHATOPUKH

Ymenus:

TecThl 1)1 CAMOKOHTPOJISA 3HAHUI:

1.Pa3noctsio 2-x MHOXecTB: {1,2,3} u {-3,-1 ,2} Oyner:
a) {1,2,3}
0)0

2.ITpu kIaccu4eckoM OnpeieNIeHHH BEPOSTHOCTh COOBITHS OTIPEIeNsIeTCs
PaBEHCTBOM:

m
W =—
a) "

6) P(A) =

B) P(A) =

3|53

3.®opmyna: P(A+B)=P(A)+P(B) noka3biBaer:

a) TEOpEeMY CJI0KEHHUS BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA
0) TeopeMy CIO0KEHHsI BEPOATHOCTEH COBMECTHBIX COOBITHIA
B) TEOPEMY CJIOKEHUS BEPOSITHOCTEH MPOTUBOIOIOXKHBIX COOBITHIH




4.Yucno coueranuit onpenensiercs: GopMyIoi:

a) P, =1*2*3*...*n=n!

6) Cr __nt
m!(n—m)!
B) C" __.nt
m!(m—n)!

5.Co0ObITHA Ha3BIBAIOTCS HECOBMECTHBIMHU, €CIIU:

a) o0pa3yeTcs YUCII0 BCEBO3MOXKHBIX Pa3MEIICHHH.

6) B OJHOM U TOM K€ HCIIBITAaHHUHU ITOABJIICHUEC OJHOI'O N3 HUX HUCKIIOYa-
€T MOSIBIICHUE IPYTHUX.
B) B OJHOM U TOM K€ HUCIIBITAaHHUHU ITOABJIICHUEC OJHOI'O COGBITI/IH 6HaFO-
MPUATCTBYET MOSBICHUIO JAPYTOTO.

6.BeposaTHOCTB 11000T0 COOBITHS yIOBIETBOPSIET HEPABCHCTRY:

a) 0<P(A) <1
6) 0>P(A)>1
B) 0<P(A)L1

7.BeposATHOCTh TOCTOBEPHOT'O COOBITHS pPaBHA:

a)0
0) 1
B) -1

8.YCcoBHYI0 BEpPOSATHOCTH COOBITUSI B B IPENONOKEHNN HAIUYHUS COOBITHS
A 0003HaUaIOT, KaK:

a) P,(B)
6) P;(4)
B) P(AB)

9.CoOrITHe B Ha3bIBaeTCsS HE3aBUCHMBIM OT COOBITHS A, €CJIM BBIOJIHAETCS
PaBEHCTBO:

a) P,(B) = P(B)
6) Py(4) = P(B)
B) P,(B) = P(4)

10. CoObITHs Ha3bIBAIOTCS COBMECTHBIMHM, €CIIH:
a) B OJTHOM M TOM K€ UCIIBITAHUH TIOSIBJICHUE OJTHOTO U3 HUX HE UCKIIIO-

YaeT MOSIBJICHUE IPYroro
0) oOpa3yercs 4iCII0 BCeBO3MOXKHBIX Pa3MeIIeHUH




B) B OZIHOM U TOM K€ UCIIBITAHNH, NTOSIBJIEHUE OJHOTO U3 HUX UCKII0Ya-
€T MOSIBJICHUE IPYTHUX.

11. BeposTHOCTB JBYX COBMECTHBIX COOBITHI paBHA:

a) P(A+B)=P(A)+P(B)
6) P(A+B)=P(A)+P(B)-P(AB)
B) P(A+B)="P, (4) + P(B)

12. ®opmynoii bepHynnu Ha3bIBaeTCA:

a) P,(k)=CJ q™
0) P,(k)=C, p* q™"
B) P,(k)=C, q" p*"

13. BenuunHy Ha3bIBAIOT CIIy4alHOM, €CIIN:

a) Ka)JI0¥ BEJIMUYMHE COOTBETCTBYET MHOXKECTBO 3HAUCHUIA, 3apaHee
M3BECTHOE

0) pa3nuyaroT pa3IuvYHbIC BUJIBI BETHYUH

B) B pC3YyJIbTATC UCIIBITAHUA BO3MOKHO JIMIIb OJHO 3HAYCHUC, 3apaHCC
HEM3BECTHOE

14. JIuckpeTHOM ciydyaliHOW BETMYMHON HA3bIBAIOT:

a) ciy4aiiHylo BeTMYHHY, IPUHUMAIOIIEE OTACNbHbIE BO3MOXKHbBIE 3HA-
YCHUA C ONPCACICHHBIMU BEPOATHOCTAMUA

0) cydaliHyI0 BEJIMUYMHY, KOTOPOW COOTBETCTBYET MHOYKECTBO pellle-
HUH

B) CIIy4aliHyIO BEJIMUMHY, COOTBETCTBYIOIIEE KOJINUYECTBY BEIMYMH

15. HenpepbIBHOM Ha3bIBaeTCS CydaiiHas BEIMYMHA, KOTOPAs:

a) MOKa3bIBAET BEPOSITHOCTh
0) MOKET MPUHUMATH BCE 3HAYCHUS U3 HEKOTOPOTO MPOMEKYTKA
B) MOXKET IIPUHUMATD TOJIBKO IEJIbIC 3HAYCHUS

16. 3akoHOM pacnpeneneHus TUCKPETHON CITydaifHOM BETMYUHBI, HA3bIBAIOT:

a) COOTBETCTBUE MEX]Yy OTAEIbHBIMU BO3MOKHBIMU 3HAYEHUSIMU U UX
BEPOATHOCTIIMU

0) COOTBETCTBUE MEXKIY TUCKPETHHIMU BEJIMYUHAMH U HEMIPEPHIBHBIMU

B) COOTBETCTBHE CTAaHJAPTHBIX CIIy4alHbIX MTPOLIECCOB

17. 3akon pacnpenenenus [lyaccona BeposATHOCTEH MAacCOBBIX U PENKHUX CO-
OBITHI 3aIIUCBIBACTCA B BUJIE:

IR

_ qk—1
a) Pn(k)_ﬁ' kl




f—ﬂ
_ 1k

-1

/!
Y
B) P,(k)=41 m

18. MaremaTnueckoe OKUIaHUE — ITO:

a) YMCIJIOBasl XapaKTEpPUCTHUKA CITy4yallHOW BETMYHUHBI
0) OTKIIOHEHUE BO3MOKHBIX 3HAUCHU
B) paccesiHue

19. MaremaTuueckoe 0OXuJaHue OT MOCTOSHHON BEJIMYUHBI PABHO:
a) MMOCTOSTHHOM BEIUYHMHE
6)0
B) 1

20. Jlucniepcust HAXOTUTCS 110 hopMyIie:

a) D(x) =M (x*) - [M(x)]’
6) D(x) =[M(X)]* -M(x*)
B) D(X) =M*(x) - [M(X)]*

Haeviku: IIpakTnyeckue 3a1aHusA
I'padbuk mnoTHOCTH pacmpeneneHusT BEPOSTHOCTEH HEMpepbIBHON
CITy4aifHOM BEJIMYHMHBI X, pacipeeieHHON paBHOMEPHO B uHTEepBaie (-1; 3),

UMEeT BUJI:
“:x}h
a
—
| |
| I
—_— e
-1 0 3 X
Haiitn 3Hauenue a
I1IK -3.3 3nanus: BonpochI 1151 06Cy:KIeHUsI:

1.03naKoMIIeHHE C TOHATUAMU KOMOMHATOPUKU: Pa3MELICHUAMH, COUeTa-
HUSIMH, TIEPECTaHOBKAMU U ()OPMYJIaMHU ISl UX BBIYMCICHUSL.
2.00bscHEHNE U IPUMEHEHHE (HOpMYIT 7Sl BHIYMCIICHUS Pa3MELICHUH, T1e-
PECTAaHOBOK M COYCTAHHH IPU PEIICHNUH 3a/1a4.

3.Penienue npakTHUECKUX 3a7jau C UCHOJIB30BAHUEM MOHATHI U MPaBHII
KOMOWHATOPUKH

Ymenua: TecTbl 1J1 CAMOKOHTPOJISI 3HAHUH:

1. CpenHee kBapaTuyeckoe OTKIOHEHHE oT 3HaueHus: D(X) =16 paBHa:

a) 8
0) 4
B) 16

2. CKONBKMMH CITIOCO0aMH MOKHO BBIOpaTh MO 2 KapThl U3 KOJIOJIBI, COJIEP-




Kaien 36 urpalibHbIX KapT?

a) 630
6) 5890
B) 325

3. BeposiTHOCTB TOSIBIIEHUS XOTsI ObI OJTHOTO COOBITHSI HAXOAT 10 hopMyIIe:

2) P(4) = %

0) P(A)=P(A)+P(A)+...+P(A)
B) P(A)=1-q,,...q,

4. ®opmyna beiieca BeipaxaeTcs, Kak:

P(B,)-P, (A
DL
6) P,(B) = 2O

P(A)-P, (A
B) PA(Bi):%

4. Pa3nuuaror:

a) JOKaJIbHYIO M MHTErpajbHYI0 TeopeMsl Jlamnaca
0) TOKaJIBHYIO ¥ JUCKPETHYIO TeopeMnbl Jlammaca
B) HEJIOKAJIbHYIO U MHTETpaANIbHYIO TeopeMsl Jlamaca

5. B noxanbHoii Teopeme Jlamaca, 3HaueHue @(x) sBISETCS:

a) HeYeTHO! pyHKUneH
0) yeTHOU PyHKIIUEH
B) HU YETHOW U HU HEUETHOU (DyHKIIMEH

6. [ToroxoM cOOBITHI HA3BIBAIOT;

a) MOCJIeZIOBATEILHOCTh COOBITHIA, KOTOPHIE HACTYIAIOT B CIy4YaiiHbIe
MOMEHTBI BpEMEHHU

0) mocne0BaTeNHbHOCTh COOBITHI, KOTOPBIC HACTYIAIOT AJISL JUCKPET-
HBIX COOBITHI

B) HECTAlIMOHAPHBIE COOBITHS

7. Jucniepcust TOCTOSHHOW paBHA:

a) D(C) =1
6) D(C)=0




B) D(C)=C”

8. Haiitu MaTemaTH4eCKOE OKUJaHUE TUCKPETHON CIIy4aliHON BEJIMYUHBI

X -4 6 10
P 02 03 05
a) M (x)=4
0) M (x)=8
B) M (x)=6

9. HaiiTu nucnepcuio TUCKPETHOM CITy4ailHON BEJTUYMHBI:

X 5 2 3 4
P 04 03 01 02
a) D(x) = 21,71
6) D(x) =15,21
B) D(X) = 3,92

10. B ypne 35 6enbix 1 55 uepHbIX mapoB. Hayrag BEIHYTHIHN IIap OKaKeTCst
OCJIBIM C BEPOSTHOCTHIO, PABHOM ...

7 11 7 11
1) 18 2) 18 3) 16 4) 16

12. B cOopHuke OueToB 1o OMOI0THH Beero 25 OUIETOB, B IBYX U3 HUX
BCTpeuaeTcs Bompoc o rpubdax. Ha sk3amMeHe MIKOJIIBHUKY OCTAeTCs ONH
Ciy4aitHO BBIOpaHHBIN OUJeT U3 3TOro coopHuka. Halimure BeposSTHOCTh TO-
o, 9TO B 3TOM Oujere He OyAeT Bompoca o rpudax.

1)0,25 2)0,69 3)0,92 4)0,84

13. ITycTb TpeOyercst coCTaBUTh HAOOP U3 PYUKH, KapaHAalla U JIUHEHKH.
Nmeetcs: 5 pa3nuuHbIX pydek, 7 pa3inyHbIX Kapanjpamen u 10 pa3nuunbix
nuHeeK. CKOJIBKUMH CIIOCOOaMH MOKHO COCTaBUTh TpeOyeMbIii Habop?

1) 350 2)150  3)620  4)810

14. ckoMbKUMH CTTOCOOAMH MOKHO COCTaBUTh OpUTay U3 TPEX YEIIOBEK JIJIs
NexXypcerBa B rpynne u3 30 uenoBek.

1)5024  2)4060 3)456 4) 7820

15. CKOABKO pa3IUYHbIX YETHIPEX — OYKBEHHBIX CJIOB MOYKHO COCTaBHUTb U3
cumBoiioB 0;0;a;B ?
15 2)2 3)10 4)12

16. CxonbKkuMH crioco0aMu MOXKHO COCTaBUTh KOMUCCHIO, COCTOSIIIYIO U3 5
YeJIOBEK, €CJIU BCero 12 denoBek?
1) 42 2) 792 3) 134 4) 568




17. CkonpkuMu crioco0aMy MOKHO BBIOpaTh 3 KHUTH U3 uMeromuxcs 50
KHUT?

1) 19600  2) 5620 3) 4562 4) 18520

18. Haitgute pa3max uucen 2, 5, 8, 12, 33
1)30 2)31 3)29 4)34

19. Haiingute cpennee apudmeTnueckoe psa:
7,2;-0,6;-4,5;6,3; 1,1.
1) 19 2)15 3)6,3 4) 45

20. CkoabkuMH crioco0aMu MOKHO B urpe “CroptiioTo” BEIOpaTh 5 HOMe-
poB u3 367

1) 376992  2) 102 3) 4) 256

Hasviku:

IIpakTnyeckue 3a1aHusA
Ilycte X — nuckpeTHas BenuM4MHa, 3aaHHas 3aKOHOM pacIIpeIeiICHUs
BEPOATHOCTEM:

X|-1]5
F 10307

Halitn MaremMaTnueckoe 0KUAAHUE CIYyYalHOW BEJIMYUHBI.

IIK -3.4

3nanus:

Bonpocs! 1151 00CyKIeHusI:

1.00bscHeHne u npuMeHeHne (GopMyJT IS BEIYUCICHUS pa3MeIleHui, ne-
PECTAaHOBOK M COYCTAHHH NP PEIICHNUH 3a/1a4.

2.03nakomiienne ¢ ounomom HertotoHa u TpeyronbHukom [lackas.
3.Pemenne npakTrdeckux 3aaad ¢ UCMOIb30BAHUEM ITOHATHI 1 TPaBHII
KOMOWHATOPUKH

Ymenusa:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:

1.CKOJbKO TIOJMHOMXECTB CO3/1al0T MHOYKECTBO MECSIICR:
a)10
0)11
B)12

2.Yucio nepecranoBok Ps pasHo:

3. Yucno pazmenieHunit Az paBHO:
a) 100; ©6)12; B) 120; 1) 60.

4. Bpruncnoute cyMmmy  2!+3! u BBIOepUTE IPABUIBHBIN OTBET:

a)5; 0)8; B)7; 1)10.

5. Beruucnure pasHocts 4! -1! u BeIOEpHUTE MPaBUIBHBINA OTBET:
a)2; 0)23; B)4; 71)S5.

6. [lnomanp Gurypsl, orpaHnYeHHas JUHUSAMH Y = x2, y= 0, x=-3, paBHa:




a)l; 6)3; B)9; 1)l0.

7.CtepeomeTpust — pa3aes FTeOMETPUH, B KOTOPOM H3y4JarOTCs:
a) cBoiicTBa (UTYp HA TUIOCKOCTH;

0) cBolicTBa (UTYpP B IPOCTPAHCTBE;
B) 00beM uryp;
r) mwiomaau Guryp.

8. Jlee mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS CKPEIIMBAIOIIUMUCS, €CIIH
OHH:

a) JIeKaT B OJTHOM TJIOCKOCTH;

0) HE MmepeceKaroTCs;

B) HE JIe)KaT B OJTHON IJIOCKOCTH;

T') IEPECeKaroTCHl.

9. IBe mpsiMble B TPOCTPAHCTBE HA3BIBAIOTCS MapaJUICIIbHBIMU, €CITH OHU
JIe’)KaT B OJTHOU IUIOCKOCTH H:

a) TIEPEeCeKarTCs;

0) He TIepeceKarTCs;

B) MEPICHINKYIISPHBI APYT APYTY;

') UMEIOT OJIHY OOIIYIO TOUKY.

10.Ecin nBe mepecekaromuecs: IpsMble OAHOM IIOCKOCTH COOTBETCTBEHHO
napajiesIbHbl IBYM MPSMBIM APYTOH INIOCKOCTH, TO 3TH IJIIOCKOCTH:

a) MapaJijiesIbHbI;

0) mepecekaroTcs;

B) MEPIEHINKYJISPHBL;

T') HIMEIOT OOIIYIO TOUKY.

11. Cymma A§+C§ paBHa:
a) 120; 6) 112; B) 54; ) 100.

12. B Teuenue 10 mgHel wu3Mepsui TEeMIEpaTypy BO3ayXa B Tpanaycax:
10,12,15,13,15,11,14,14,15,11. Mopa paBHa:
a) 12;6) 13; B) 14; 1) 15.

b
13. ®opmyna .[ f(X)dx= F(b)— F(a) uasbiBaercs:

a) popmynoit Komu
0) popmynoit HeroTona- Jleitoauia

B) (popMyIoii HHTETpanoB

14.
B nanno#t quarpamme rnokaszaHa oneparus




a) 00ObCIMHCHUS
0) mepecedyeHUs
B) Pa3HOCTH

15. B nanHO# [uarpamme nokasaHa onepanus

a) o0beAMHEHUS
0) mepeceucHUs
B) Pa3HOCTH

16. Eciii B3TO M pa3IM4HbIX 3JIEMEHTOB TPYIIIIHI 110 N 3JIEMEHTOB B KAXKIOH
pacnoJarad B3ATbIC 3JICMCHTBI B pa3JIMYHOM MMOPAAKE, TO IMOJTYyUYHUBIIAsACH
KOMOWHAIVS Ha3bIBACTCS:

a) MepecTaHOBKOM

0) pa3melieHueM
B) COYETAaHUEM

17.CKkoIbK0 IOIMHOKECTB CO31aI0T MHOXKECTBO MECSAIICB:
a)10
0)11
B)12

18.06benunennem 2-x Mmaoxects: {1,2,3} u {-3,-1 ,2} Oyner:
a) {1,2,3}
0)0
B) {1,2,-3,3,-1 ,2}

19.ITepeceuenunem 2-x muoxectB:{1,2,3} u {-3,-1 ,2} Oymner:
a) {1,2,3}

0) {2}
B) 0)0

20.I'eomeTpuyeckoe U300paKEHUE MHOXKECTB B BUI€ 0OJIACTH HA TIIOCKOCTH




Ha3bIBaCTCA:

a) KOHBIOHKITUEH
0) nuarpammoii Ditepa-Benna
B) nuarpamMmmoi Benna

Hasviku:

IIpakTnyeckue 3a1aHusA
W3 renepanbHO COBOKYMHOCTH M3BJI€YeHA BbIOOpKa oObema N = 50,
HOJIUTOH YacTOT KOTOPOH MMEET BUI:

01 2 3 4 X
YeMy paBHO YMCIIO BApUAHT Xi = 4 B BBIOOPKE.

1IK-4.1

3nanus:

Bonpocs! 1151 06cyxneHus:
1.Munop u anreOpanueckoe npomnonHeHue. I[loHsTHE 00 oOmpeaenuTensx
BBICIHINX MOPSIKOB.
2. Koopaunate! BekTopa. /[mmHa BekTopa. JlelicTBue HaJl BEKTOpaMH, 3aaH-
HBIMU CBOMMU KOOPJUHATAMH.
3. CxansipHOE MPOU3BEICHIE BEKTOPOB M €T0 CBOMCTRA.
4. BexkTopHOE NMPOU3BEICHNE BEKTOPOB U €T0 CBOMCTBA.
5. CmenraHHOe TPOM3BEJEHNE BEKTOPOB M €r0 CBOMCTBA.

Ymenus:

TecThl 1)1 CAMOKOHTPOJISAA 3HAHUIA:

1 4 -
1.0Onpenenurens |2 5 4| paBeH:
1 -3 5
1) 24; 2) 19; 3) 10; 4) 0; 5) -50.

2. CKOJIBKO penIeHU UMEET CUCTEMA JIMHEWHBIX YPaBHEHHI
X, +2X, + X3 = =2,
2X; — X, — X3 =3,
3X, +4X, +2x; =-8.
1) eaTuHCTBEHHOE pEIICHNUE;
2) IBa pelieHus;

3) OecKOHEYHOE MHOXECTBO PEIICHUI;
4) HM OJTHOTO PEILICHUS.

1 3 -2 1
3.Ecin A= n B= , To Marpuua A-B=....
-10 3 4




1 15| -3 -1 7 13| 2 -1|
2 2 2}' 2)[—6 9]’ 3){2 —1]’ 4)[7 13}'

13 7
5) .
102

4. Ecmu a = (5;2;3), To nmuHa BeKTOpa |3| =
1) 30; 2) /38 ; 3) 14; 4) 12;

5) 10.

5. Bekropsl d =(1,-2;3) wm b= (—=2;4;k) Oymyt xomtnHEapHBIMH, eciu K

1) 4; 2) -2; 3) 5; 4) 1; 5) -6.

6. HabGop u3 st TOBapOB XapaKTepU3yeTCss BEKTOPOM KOJIMYECTBA TOBAPOB
X = (2:1;3;5;8) u BektopoM 1eH P = (4;2;3:5:1). CroumocTs HaGopa 6y-
JIeT paBHa:

1) 94; 2) 20; 3) 58; 4) 14; 5) 52.

7. Mansl Touku A(2;3) u B(6;-5). Torna xoopauHaThl cepeMHbl OTpe3Ka
AB Oyayr ...

1) (1;-6); 2) (3;4); 3) (-2;4); 4) (4;-1); 5)
(1;0).

8. YruoBoit ko3 uument npsimoit  x-2y+5=0 paseH...
1) 0,5; 2) -2; 3) 5; 4) 3; 5) -0,5.

9. YpaBHenue npsmol, npoxoasauiei yepe3 touku A(l;1) u B(7;4), umeer
BUJI:

1) 2x-y+1=0; 2) x-2y+1=0; 3) x+2y-1=0; 4)  -x+2y+1=0;
5) x-2y-1=0.
10. Paccrosinue ot Touku A(1;2;3) no minockoctu  2x-2y-z+5=0 paBHoO...
1) 0; 2) 1; 3) 2; 4)3; 5) 4.
x* +5
11. O6nacte onpeaeneHust QyHKIUA Y = \/_2 €CTh MHOXXECTRO. ..
1-x
[0 2) fieo); 3) (L+0); 4) @;
5) (-1;1).
2 f— f—
12. Tlpemen  lim 3¢ -5x-8 paBeH:

s>12x% —Tx—9




1)-1; 2) 2,5; 3)2; 4 1; 5) 4.

13. ®ynknus y = x°+4x-7 BO3pacTaeT Ha MPOMEXKYTKE:

K 1) (= 2;+00); 2) (—~o0;-2); 3) [+0); 4 [oa];
5) (0;2).
_3x-1
14. IlpousBoaHas GyHKUIUU y = B Touke x=0 paBHa...
Sx+1
1) 5; 2) -1; 3)8; 4) 0; 5) 0,6.

15. TIponsBoanas GyHKIME Y = 3X° + COS4X paBHa...

1) 6+sin4x; 2) 6+sinx; 3) 6x+sindx; 4) 6x-4sindx; 5)
7X-COSX.

16. 3aBUCHMOCTH MEXAY U3AepKKaMH Ipon3BoacTBa C 1 00EMOM TIPOTYK-
nun Q BeIpaxkaercs dpynkuueit C=27Q-0,01Q3. Toraa npenenbHbIe U3-
JEPKKHU TIpH o0beme pousBoacTBa Q=10 paBHHI...

1) 25; 2) 27, 3) 15; 4) 24,
5) 12.
17. Ben Z = 2x°y® +5y — 4, To yacTHas npousBogHas Z, = ...
1)10x*y?; 2) 20xy +5; 3)10xy°® +y; 4)2y° 4
5) 12x-y.

18. dynkuusa Z = X° + y® + Xy —4X -5y HMeeT 3KCTpeMyM B TOUKe:

1) (1-6);  2)(3:4); 3) (-2:4); 4) (4:-1); 5)

(1;2).

S5 3 _
19. Unrerpan j 2ox347 0 =...
X
1)5x-x*+C;  2)Injx|-x*+C; 3) 5Inx|+4x* +C; 4)
X4
5In|x|—7+ 7x+C
Hasvixu: | IlpakTtudeckoe 3aganue: Hamcates pedepat mo temam:

1. Onpenenurenu 2 v 3 MOPSAAKOB U MPABHIIA UX BBIUYHUCIICHHUS.

2. CBoiicTBa ONpeaeInuTENEH.

3. Munop u anreOpamveckoe gomnojHeHue. [loHarne o0 omnpeaenuTensx
BBICIINX MOPSIKOB.

4. Pemrennie cucteM JIMHEWHBIX ypaBHEeHHH 110 hopmynam Kpamepa.

5. Ilonsatne Marpuubl. Tunbl MaTpUL, IEUCTBUS C MATPULIAMH.

6. Haxoxxnenne oOpaTHON MaTpHIBI.

7. MaTpu4HO€E pELICHUE CUCTEM JINHENHBIX YPABHEHUN.

8. PemieHne cuctem JIMHEMHBIX YPaBHEHUN METOJOM MOJHOTO MCKIFOYEHHS

HCU3BCCTHHIX.




9. CkansipHble U BEKTOPHbIC BEIWYUHBL. JIMHEWHbIE NEMCTBUS HAJ BEKTOpa-
MH.

1IK-4.2

3nanus:

Bomnpocsl 1u1st 00Cy:K1eHus

1.3yuenue u GopMyIupoBaHHUE €€ MEXaHUYECKOTO U FEOMETPUUECKOTO
CMBICIIa, U3YUYEHUE AITOPUTMA BBIUMCIICHUS TPOU3BOAHON HA MPUMEPE BbI-
YHCJIEHUSI MTHOBEHHOM CKOPOCTHU U YIIIOBOro Ko3(UIiMeHTa KacaTeabHOM.

2.YcBoenue npaBui gudGepeHnnpoBaHus, TaOIHUIIBI TPOU3BOAHBIX JIEMEH-
TapHbIX QYHKUIUH, TpuMeHeHue i AuddeperunpoBanus GyHKIMHA, co-
CTaBIICHHSI YPAaBHEHHUSI KacaTeIIbHOM.

3.IlpoBenenue ¢ MOMOIIBIO MPON3BOTHON HCCIIEIOBaHUS (PYHKIINH, 3aJaH-
HOM (hopMYyJIOH.

4.1IpuMeHeHe TPOU3BOIHOM IS pEUICHMS 3a/1a4 Ha HaXOXKACHHE
HauOoJIbIIEro, HAMMEHBILETO 3HAUEHHsI ¥ Ha HaX0XKJICHHE IKCTPEMyMa.

Ymenus:

TecThl 1JI1 CAMOKOHTPOJIA:
1.Ecnu B HEKOTOPOU OKPECTHOCTH TOUKH X0 BBIIOIHSIETCS HEPABEHCTBO

f(x) < f(X,), TO TOuKa X0 Ha3BIBACTCSL:
a) CTallMOHAPHOM
0) TOUKON MaKCUMyMa
B) TOYKOI MMHMMYMa

2. Haiinure sxcrpemym dyaxmun f (x) =1,5x* +3x°.
)Xmax=-1,5, Xmin=0 B) Xmin=-1,5
0) Xmax=0, Xmin=-1,5 I)Xmax=-1,5

3. Haiinute HauMeHblIee U HAaNOOIbIIEE 3HAYCHHS (YHKIMH:

y=x*-2x3-3na[0; 2]

a)Ymax=-1,5, Ymin=0 B) Ymin=-4,Ymax=95

6) Ymax=0, Ymin=-1,5 F)Ymax='1,5, Ymin=0
4. Haiinure Touku skctpemyma pynkmun f(x) = 0,5x* — 2x°.

a)Xmax=3, Xmin=0 B) Xmax=0, Xmin=3

0) Xmin=3 T') pelIeHui HeT
5.3nauenue (2x+1)'=

a)l 0)2 B) 3

6.YpaBHEHHEM KacaTeIbHOU Oy/IeT:
a)y —y(Xo) =¥ (Xo) * (X — Xo)
6)y = f'(Xo) * (x —Xo)
B)Y-¥o = f (%)
7.3amauamMu, CBOISAIIMMUCS K TIOHSATHIO IPOU3BOHOM OyIyT:
a) 3a7a49a 0 CKOPOCTH JIBHKEHUS
0) 3a1aya 00 OrpaHUYCHUSAX
B) 3a/1a4a 00 AIACTHYHOCTH
8.OTHo1eHUe npeena npupameHus GYHKIUU K TPUPAIICHUIO apTyMeHTa,
Ha3bIBAETCS:
a) pyHKIMEH
0) MPON3BOTHOM
B) TOYKOM




9.(tgx)'=
1 1
a) cosXx 6) sinx B) €c0S?x
10.Haxoxnenne mpon3BoiHOM (HYHKIIMHA HAa3bIBACTCS:
a) mudepeHIpoBaHNEM
0) HETIPEPBIBHOCTHIO
B) MPENIEIOM 3TOH (QYHKIHH
11.IIpogomkure GyHKIIHAIO (U+v)'=
a) u'+v'
6) UV+V'u
B) U'V—-V'U
12.IIpopomxkute Gpopmyiy (X) =
a)0 0) B) X
13.3nauenne (9x? + x)'=
a) 18x+1 0) 9x? B) 9x%+1
14.3nauenue (%)'=
a) X2 6)> B) 2X
15.Ypasuenne 9(t) = ' (t), rue () pyHkums BpeMeHH, MOKa3bIBAET:
a) TEOMETPUIECKUIN CMBICIT TTPOU3BOTHOM
0) hu3mUecKkuii CMBICT TPOU3BOIHOMN
B) DKOHOMHUYECKUN CMBICIT IPOU3BOTHOM
16.Haxoxnenue y pyHKIIMH MAKCUMyMa U MUHUMYMa, Ha3bIBaCTCS:
a) mepernooM QyHKIIUH
0) HauOOIBIIUM M HAUMEHBIINM 3HaYeHUEM (PYHKIIUU
B) DKCTPEMYMOM (PyHKITUU
17.3nauenne (7x° + 1)'=
a) 35x4 6) 7x° B) 1

18. Haiiaure npou3BoaHyI0 GYyHKINU Y = —%x“ +3x% —2x+11.
a) y' =-5x%+6x - x* +11x
0) y' = —%xs +x° —x? +11x

B) y' =-5x° +6Xx—X*
r) y' =-5x>+6x-2
19. HaiiguTe npoussoanyio GpyHKuu y=x°-4sinx
a) y' =6x° + 4cosx
6) Yy =6X> —4cosx
X7
B) Y = = +4cosx

r) Y =X —4cosx
20. 3nauenue (sinx + x)'=

a) COSX 0) cosx +1 B) —COSX+1
Hasviku: IpakTuyeckoe 3aganue Ne 1: [ToAroTOBUTH KOHCIIEKT Ha TeMy «MeToj
Pynre-Kyrra »
1IK-4.3 3nanus: Bomnpocel 1151 00CyKI1eHUs:

1.Craructudeckuie OleHKH TapaMeTpOB paclpeesieHusl.
2.IIpoBepka CTaTUCTHUECKUX TUIIOTE3.
3.YpaBHenus perpeccun. OnpeereHue napaMmeTpoB JUHEHHON perpeccui.




4. Be160pouHbIil KOG OHUITMEHT KOPPEAIUN U €r0 CBONCTBA.
5.CereBoii rpadyK U €ro aHaJu3.

Ymenus:

TecThl 1)1 CAMOKOHTPOJISA 3HAHUIA:

1. CpenHee kBapaTuyeckoe OTKIOHEHHE OoT 3HaueHus: D(X) =16 paBHa:

a) 8
0) 4
B) 16

2. CKONBKMMH CITOCOOaMH MOKHO BBIOpATh MO 2 KapThl U3 KOJIOIBI, COJIEP-
Kaien 36 urpalibHbIX KapT?

a) 630
6) 5890
B) 325

3. BeposiTHOCTB TOSIBIIEHUS XOTsI ObI OJTHOTO COOBITHSI HAXOIAT 1O hOpMYyIIe:

a) P(4) = %

6) P(A)=P(A)+P(A,)+...+ P(A))
B) P(A)=1-0,0,...q,

4. ®opmyna beiieca BeipaxaeTcs, Kak:

P(B,)-P, (A
a) PA(Bi):—( Ili(A)'( )
6) P,(B) = o O
P(A)-Pg (A)
B) PA(Bi)_TBi)

4. Pa3nuuaror:

a) JOKaJIbHYIO M MHTErpajbHYI0 TeopeMsl Jlamnaca
0) TOKaJIBHYIO ¥ JUCKPETHYIO TeopeMnbl Jlammaca
B) HEJIOKAJIbHYIO U MHTETpaANIbHYIO TeopeMbl Jlamaca

5. B noxanbeHoii TeopeMe Jlamnaca, 3HaueHue @(x) sBISETCS:

a) HeYeTHO! pyHKUHeH
0) yeTHOU PyHKIIUEH
B) HU YETHOW U HU HEUETHOU (DyHKIMEH




6. [ToToxoM COOBITHIT HAa3BIBAIOT:

a) TIOCJIeIOBATEIFHOCTh COOBITHH, KOTOPBIC HACTYMAIOT B CIyJaifHbIC
MOMEHTHI BpEeMEHU

0) MocIe10BaTeIbHOCTh COOBITHI, KOTOPBIE HACTYIAIOT IS TUCKPET-
HBIX COOBITHIH

B) HECTAIlMOHAPHBIE COOBITUS

7. lucnepcusi MOCTOSAHHOM paBHA:

a) D(C) =1
6) D(C) =0
B) D(C) =C”’

8. Haiftn MaTemaTH4ecKOe OKUJaHUE TUCKPETHON CIIy4aliHON BEJIMYUHBI
X -4 6 10
P 0,2 03 05
a) M (x)=4
0) M (x)=8
B) M (x)=6

9. HaiiTu nucnepcuio TUCKPETHOM CITy4ailHON BEJTUYMHBI:

X 5 2 3 4
P 04 03 01 02
a) D(x) = 21,71
6) D(x) =15,21
B) D(X) = 3,92

10. B ypne 35 6enbix 1 55 uepHbIX mapoB. Hayrag BEIHYTHIH IIap OKaKeTcst
OCJIBIM C BEPOSTHOCTHIO, PABHOM ...

7 11 7 11
1) 18 2) 18 3) 16 4) 16

12. B cOopHuke OueToB 1o OMOI0THH Beero 25 OUIETOB, B IBYX U3 HUX
BCTpevaeTcst Bompoc o rpubax. Ha sk3aMeHe MKOJIBHUKY JOCTACTCsl OJTH
cllyyaifHO BBIOpaHHBIN OnieT u3 3Toro coopuuka. Haiimure BeposTHOCTH TO-
ro, 9YTO B 3TOM OmIIeTe He OyIeT BOIpoca o rpudax.

10,25 2)0,69 3)092 4)0,84

13. ITycth TpebyeTcst COCTaBUTh HAOOP M3 PYUYKH, KapaHaIia 1 JIMHCHKH.
Nmeetcs: 5 pa3nuuHbIX pydek, 7 pa3InyHbIX Kapanjamen u 10 pasnuunbix
nuHeeK. CKOJIBKUMH CTIOCOOaMH MOKHO COCTaBUTH TpeOyeMbIii Habop?

1) 350 2)150  3)620  4)810

14. ckobKUMH CTTOCOOAMH MOKHO COCTaBUTh OpUTAy U3 TPEX YEIIOBEK IS




nexypcTBa B rpynie u3 30 yeaoBek.
1)5024  2)4060 3)456 4) 7820

15. CKOJIBKO pa3IMuHBIX YeThIpeX — OYKBEHHBIX CJIOB MOKHO COCTaBUTH U3
cumBoJioB 0;0;a;B ?

1)5 2)2 3)10 4)12

16. CkobkuMU CrIOCO0aMU MOKHO COCTABUTh KOMHCCHIO, COCTOSIIYIO U3 5
YeJIOBEK, €CJIH Beero 12 demoBek?

1) 42 2) 792 3) 134 4) 568

17. CkonpkuMu crioco0aMy MOKHO BBIOpaTh 3 KHUTH U3 uMeromuxcs 50

KHUT?

1) 19600  2) 5620 3)4562 4) 18520

18. Haitgure pasmax uucen 2, 5, 8, 12, 33
1)30 2)31 3)29 4)34

19. Haitgute cpennee apudmMeTndeckoe psjaa:
7,2;-0,6;-4,5; 6,3; 1,1.
1) 19 2)15 3)63 4)45

. CKOJIBKUMH cl MH MOYHO B UT' [OPTJIOTO” BHIOPATH 5 HOME-
20. Cxko croco0a 0)KHO e “Crioptiioro” BEIOpaThs 5 HOME
poB u3 367

1) 376992  2) 102 3) 4) 256

Hasviku:

IIpakTuyeckoe 3aganue. Hamcate pedepat mo remam:

1. Haxoxnenue oOpaTHOIM MaTpPHUIIBL.

2. MarpuyHoOe pelIeHne CUCTeM JTHHEHHBIX YpaBHEHUH.

3. Pemienne cucreM TMHEMHBIX YpaBHEHHI METOAOM IOJIHOTO MCKIIOYEHHUS
HEU3BECTHBIX.

4. CkanapHble ¥ BEKTOPHBIC BEIMYWHEI. JIMHEWHBIE ACHCTBUS HaJl BEKTOpa-
MHU.

1IK-4.4

3nanus:

Bomnpocsl 1u1st 00cy:RaeHust:

1. Pemenne cucreM JMHEWHBIX YPaBHEHHUN METOJIOM MOJHOTO MCKIIOYEHUs
HEN3BCCTHBLIX.

2. CxamnsipHble U BEKTOPHBIC BETWYUHBI. JIMHEWHbIE AEHCTBUS HAJl BEKTOpa-
MH.

3. Koopmunatsl BekTopa. JlnmnHa BekTopa. JleiicTBME Haj BEKTOpamu, 3a-
AaHHBIMU CBOMMHU KOOpPJAWHATAMMU.

Ymenus:

TecThl )i CAMOKOHTPOJISA 3HAHUI:
1. ®yHkus y= X 2 + x3 apnseres:

a) YeTHOM
0) HeYeTHOI




B) 00111€T0 BHIa

2.@yuKkuus Y=Sin X ssisercs:

a) OrpaHUYCHHON
0) HEeOrpaHUUYCHHOMN
B) TOCTOSTHHOM

3. Oyukuus Y=Sin2X sBisieTcs:

a) YeTHOU
0) HeUeTHOM
B) 00111ero BHIa

4.3nauenue (2x+1)'=

a) l
0)2
B) 3

5.ConpspKeHHBIM YHUCIIOM TSI 3HAYCHUS a-B Oy/IeT:

a) a-B
0) atB
B) a*B

6.YpaBHEHHEM KacaTeIbHOM OyeT:

a)y - Yo = f(x0) * (x — xg)
6)y = f'(xo) * (x — x0)
B)Y-Yo = f (%)

7.3amauamMu, CBOISAIIMMUCS K TIOHSATHIO IPOU3BOIHOM OyIyT:

a) 3a/1a4a 0 CKOPOCTH JIBUKCHUS
0) 3a1aua 006 OrpaHUYEHUSX
B) 3aj1a4a 00 AJIaCTHYHOCTH

8.'eomeTpryeckuii CMBICT TPOU3BOTHON (DYHKIIMH 3aKIIFOYAETCS B TOM, YTO:

a) paBHA TaHTEHCY yIJla HAaKJIOHA KacaTelbHOH K rpaduky GyHKIUN
0) oHa paBHA MPHUOJIMIKEHHOMY 3HAYCHHIO KOA(DPHUITUEHTOB TIPOITOPIIH-
aJIbHOCTHU

B) OHa paBHA JIIOOOMY 3HAYEHUIO ynciaa X U3 MPOMEKYTKa (a;B)

9.Ecnu 3amaH 3akoH, 0 KOTOpoMY Kaxaomy uucity XED craHoBuTcs B cO-
OTBETCTBUE €AMHCTBEHHOE OIPENEICHHOE YUCIO0 Y, TO TOBOPAT, UTO HA
MHOxecTBe D 3anaHa:

a) MPOM3BOTHAS

0) pyHKuus
B) TOYKa




10. % (x* —3) =
a)l
6) 2
B) 3

12.(3x — 4) =
a) 10
6) 11
B) 12

3 lim 3x+5 _

x=7 x-5
a) 1l
0) 12
B) 13

21. Jlannas Gopmyra 1% SInx

= 1 moka3bIBaerT:
x—0 X

a) 1-bIif 3aMevaTeNbHBINA PELIT
0) 2-0i1 3amMedaTenbHBINA IpeIet
B) 3-Mif 3aMevaTeNbHBIN TTpeae

22. OrtHouleHUE Mpeesia npupameHus GyHKINUHU K IPUPALICHNIO apryMeHTa,
Ha3bIBACTCSL:

a) pyHKIIMEH
0) TPOM3BOTHOM
B) TOYKOM

23. [Ipenen oT NOCTOSHHOTO YHCTIa PaBHA:

a) l
0)0
B) CaMO¥ MOCTOSTHHOM

24. (tgx)'=

1

COSX

a)
6)
B)

sinx
1

cos?x

lim 1 _
'x—>00x

a)0
0) 1
B) o©

26. o6o3nauenne ACB npuHATO MOHUMATh Kak:

a) oobenuHenne A u B




0) A mogmMHOXecTBO B
B) nepeceueHueM A u B

a) K Teopuu PyHKIIH
0) K Teopuu MpeesioB
B) K TEOPUH IPOU3BOTHON

27. moHsTHE 00JACTH OMpE/IEICHHUS U 00JaCTh 3HAYEHUS TPUMEHUMBI:

Hasviku:

O 00 1N DN B WK —

IIpakTnyeckoe 3axanue: [1oAroToBUTHCA K OpeiiH- PUHTY 110 TEMaM:
. CpoiicTBa u rpaduk moka3aTeIbHOU (DYHKITHH.
. CoiicTBa u rpaduk JorapupmMuueckoi GyHKIHH.
. [IpeoOpazoBanms rpaduKoB.
. PaninonaneHble ypaBHEHUS 1 HEPABEHCTBA.
. Iloka3arenbHble ypaBHEHMsI 1 HEPABEHCTBA.
. JlJorapumuyeckne ypaBHeHHUs U HEPABEHCTBA.
. UppannoHanbHble ypaBHEHUS M HEPABEHCTBA.
. CucreMsl ypaBHeHUH. MeTObI peLieHus.
. CucremMbl HEpABEHCTB.

8. IEPEYEHb OCHOBHOIi U IONIOJIHUTEIbHOM YYEBHOW JIMTEPATYPbI, HEOB-
XOJIAMOI 1J151 OCBOEHUS JUCIATIIAHBI (MOYJIST)

No HanmenoBanme ABTOp(BI) l'om u mecTo m31a- | Mcmomb3yercs
n/n HUs IIPU U3Y4EHUU
pasnenos (¢
yKa3aHueM
CTpaHuL)
1 2 3 4 5
B 0unbs1noTrexe OCHOBHasi JIMTepaTrypa
1 | Maremaruka s mpodeccuii u cieru- | B.A. I'yces, M.: Axanemusi, Paznensr 1, 2
TBHOCTEN COLUANIBHO- C.I'. I'purops- 2013r.
SKOHOMHUYECKOTo npoduist: YueOuuk — | e, C.B. Boi-
6-e u3., crep. THHA.
2 | Jluneiinas anrebpa: YaeOHUK B.K.CyukoB W3n — Bo BYKOII, Pazpen 1
2012r. (ctp. 15-48)
3 | Jluneiinas anre6pa: COOpHUK 3a1a4 B.K.CyukoB W3n — Bo BYKOI], Paznen 1
JUTSL CAMOCTOSITEIBHON PabOThHI 2014r. (ctp. 4-35)
4 | Teopus BepositHocTel U marematude- | H.M.  Mocka- | U3g — Bo BYKDOII, Pazgen 3
ckas craructrka: COOpHUK 3aJaHHI menxko, H.H. | 2014r. (cTp. 25-87)
JUISL IPAKTUYECKUX 3aHATUI U CaMO- PsabrneBa
CTOATEIbHOU pabOThI CTYJCHTOB
5 | DneMeHTHI BBICIIEH MATEMaTHKH: H.H. Ps6uesa | U3g — Bo BYKDII, Paznen 2,3
YuebHoe mocodue 2013r. (ctp. 10-67)
6 | COopnuk 3amanuit 1 npaktuueckux | HM.  Mocka- | U3q — Bo BYKOII, Paznen 1,2
3aHATHH ¥ CAMOCTOSTEILHON pabOThI menxko, H.H. | 2014r. (ctp. 23-52)
CTYJICHTOB 10 MAaTEMAaTHKE PsbueBa
7 | Jlunetinas anreOpa: Y4ueOHHUK H.II. Kpemep | M., FOpaiir, 2014 r Paznensr 1,2

(ctp. 16-147)




8 | Anrebpa u Havyasla MaTeMaTHYECKOTO A. H. Konmo- M.: IIpocBenienue, Paznen 1,3
aHanu3a. YueOHHK. TOPOB. 2012 r. (ctp. 45-187)
9. | Marematuka: YueOHoe mocooue. B. I1. Omensb- Pocros u/]1: ®e- Temsr 1 — 14
YeHko, O. B. HUKC, 2012 T. (ctp. 1-65)
Kypbaroga.
10 | COopHHK 3a/1a4 IO MaTEMaTHKE. boromoios M.: IPODA, 2014 Paznen 2,3
VYuebnoe nmocobdue g1 CCY30B aBT: H.B. r. (ctp. 116 —
144)
11 | AnreGpa u Havajga MaTEMaTHYECKOTO A.T'. Mopaxko- M.: Muemo3uHna, | Paspgens! 1, 2,3
aHammza .10-11 xmaccel. B 2 4. Y4e6- BHY. 2012 .
HUK.
12 | Marematuka nist mpodeccuit u cner- | B.A. I'yces, M.: Axanemusi, Paznensr 1, 2
aIBHOCTEHN colMabHO- C.I'. I'purops- 2013 .
SKOHOMHUYECKOTO npoduist: YueOnuk — | e, C.B. lBoi-
6-e u3., crep. THHA.
DJIEKTPOHHBI € PECYPCHI
1 | Coopnuk 3amau o reomerpun: Yue6- | I'ycesa H.U., | M.: KHOPVYC, Paznen 1
Hoe mocobwue http:// bupk.ru, JlenucoBa 2016r.
http://cdo..ru H.C., Tecnsa
0.10.
2 Maremaruka mist CI1O. YueOHUK. Bammakos M.: KHOPVYC, Pa3zpensr 2,3
http:// book.ru M.I. 2013r.
3 | 'eomerpus B 2 —x 4. YueOnuk. http:// ATtaHecsiH M.: KHOPYC, Paznmen 2
book.ru JI.C., bassuien | 2015r.
B.T.
4 | Maremaruka: yaeOHoe nocobue | AM.  AGpa- | U3znarensctBo OM- Pasnen 3
http://www.knigafund.ru/books/172668 | mos. CKOT'0 rocyap- (cTp. 75-255)
CTBEHHOTO YHHBEp-
curera um. ©.M.
Hoctoesckoro 2013
r. 268 cTpaHuIy
S | Undopmarrka U MaTeMaTUKa JJIst Kazanne, H.B | KOHUTHU-IAHA; Paznen 1(ctp.
IOPUCTOB: Y4eOHOe mocodue boromonosa 3akoH M Tpa- 99-147)
http://www.knigafund.ru/books/170532 | C-A B0 2012 .
6 | MaremaTuka: yueOHUK I By30B. CamolineHko Hpoda, 2012. - 397 Pasznen 1-2
http://www.knigafund.ru/books/20573 | ILM., c (ctp. 15-315)
Bboromonos
H.B.
JonmosiHUTEIbHAA JIUTEPATYPA
1 | T'eomerpus. 10-11 knaccel: yue6. gt | JLC.  Arana- | M.: Ilpocsemenue, | Pasgensr 1,2,3
0011e00pazoBar. yupexaeHui: 6azo- csH, B.®. by- | 2015T.
BBl U TPOQUIBHBIN YPOBHHU. TYCOB,
C.b.Kagomres.
2 | Marematuka: yueOHUK. M.U. bamma- | M.: KHOPVYC, Pasnen 1
KOB. 2016.- 400c.
3 | Maremaruxka. YueOHOe ocoOue. HMW. Mocka- | Usn — Bo BYKDII, | Paspens! 1-3
JICHKO. 2012r.

9.PECYPCOB HWH®OPMAIIMOHHO-TEJEKOM-MYHUKAIIMOHHONH CETH «MH-




TEPHET», HEOBXOUMBIX JJI51 OCBOEHUSI JUCHUATIINHBI (MOLY.JIST)

1.CnpaBouno-nipaBoBas cuctema Koncynprant [Liroc: Bepcust [Ipod.

2. MynbTUMEIUHbBIE TEXHOJIOTHU.

3. Onepanuronnsie cucteMbl Microsoft Windows.

4. Tlpuknagueie mporpammHbie nmpoaykTtel: MS Word, MS Excel, MS Access, MS Power
Point, MS Publisher, MS Outlook u T.1., Bxoasgmue B nakeT MS Office.

9. NIEPEYEHb PECYPCOB NHO®OOPMAIINMOHHO-TEJIEKOM-
MYHUKAIIMOHHOM CETU «AHTEPHET»
ACM Digital Library
I'ocynapcTBeHHas myOIn4Has Hay4HO-TeXHUYeckast Onbanoreka Poccun
Enunas xomnexuus nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB
WNudopmannonnas cucrema «EnnHOe OKHO 10CTyna K 00pa3oBaTEIbHBIM Pecypcam»
MunuctepcTBo oOpazoBaHus U Hayku Poccuiickoit dhemeparum»
Hayunas snexktponHas Oubnuoreka eLibrary.ru
YHuusepcurerckas nadopmarmontas cuctema «POCCHUS»
®denepanbHbIil moptan «Poccuiickoe 00pazoBaHue)
®denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB
0. DnekrpoHHas OMOIUOTEKA CUCTEMBI TMCTAaHIMOHHOTO 00yueHus «IIpomereit»
11. DnextpoHHO-0MOMMOTEeYHas cuctema «BOOK.ru»
12. Dnexkrponno-o6ubnuoreunas cuctema «Kuura®oum»
13. DnexTpoHHO-0MbOIMOTEUHAs cucTema «YHuBepcuterckas oubdarnorexka ONLINE

RBOooo~NoTR~WNE

10.METOJIAYECKHE YKA3AHUSA JUISI OBYUAIOIINXCS IO OCBOEHUIO
TACIATITAHBI

Oowue ykazanusn

OcBoeHue AUCHUIUIMHBI «MaTemMaTtuka » MpeaycMaTpUBAET KOMIUIEKC MEPOIPHUATHI,
HaIpaBJICHHBIX Ha (OPMHUPOBAHHE Yy 00Yy4YaIOIMIMXCSI 0A30BBIX CHCTEMHBIX TEOPETHUYECKUX 3Ha-
HUN, TPAKTUYECKUX YMEHHUM W HABBIKOB, HEOOXOIMMBIX IJIs UX MPUMEHEHHUS Ha TPAKTHUKE,
OBJIQJICHHE 3aIUIAHUPOBAHHBIMU KOMIIETEHLIUSIMH.

ba3oBb1i1 MaTepHras 10 KOHKPETHBIM BOIIPOCAaM OCBAaMBAEMOW IHCLMIUIMHBI JAETCS B paM-
KaxX 3aHATHH JCKIIMOHHOT'O THIIA.

KoncnektupoBanue JIEKIMil BEAETCS B CIEHUAIBHO OTBEAECHHOW ISl 3TOTO TETpaau, Kax-
JIBII JIUCT KOTOPOU JOHKEH UMETh 1oJs (4-5 cM) A AOMOHUTENBHBIX 3anuceil. Heobxomaumo
3anMChIBaTh TEMY M IJIaH JIEKIMH, PEKOMEHIYEMYIO JIUTEPATYpPy K TeME. 3aliCH Pa3/iesioB JIeK-
UM JOJDKHBI MMETh 3aroJIOBKH, MOJ3aroJIOBKHM, KpacHbIe CTPOKHU. [[s1 BbIIEIEHUS pa3ienos,
BBIBOJIOB, OIPEACIICHHII, OCHOBHBIX M€K MOKHO MCIIOJIb30BaTh IIBETHHIC KapaHAaIlu U dJoma-
crepbl. Ha3BaHHBIE B JIEKIMH CCHIIKHM Ha TICPBOMCTOYHHUKHU HAJI0 IIOMETHTH HA MOJISAX, YTOOBI IIPH
CaMOCTOSITEILHOM paboTe HANTH M BIUCATh MX. B KOHCIIEKTE JOCIOBHO 3alMCHIBAIOTCS OIpeie-
JIEHUS TIOHSTHH, KaTeropuil U 3aKoHOB. OCTAJIILHOE JTOJKHO OBITH 3allMCaHO CBOMMH CJIOBaMH.
KaxxmoMy cTyaeHTy HeoOXOIuMO BBIpa0OTaTh M HMCIOJIB30BATh JIOMYCTUMBIE COKpAIICHHS
Han0oJiee paclpoOCTPAHEHHBIX TEPMUHOB U MOHATHA.

[IpakTueckue 3aHiATUA MO AUCUHUIUIMHE «MartemaTrka » MPOBOJATCS C LIEJIbI0 NPUMEHE-
HUS 3HAHUW TIPU  PEIICHUH THIOBBIX 3aJiad, ()OPMHPOBAHHUS HABBIKOB NMPHUMEHSTH 3HAHHUS U
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YMEHHS MPH PEIIeHUN MPOPEeCcCCHOHATBHBIX 3aad, B TOM YHCJE C MCIOJIb30BaHHEM COBPEMEH-
HBIX HH(POPMAIMOHHBIX TEXHOJIOTHA, B yacTHOCTH EXCel.

Llenpto caMOCTOSTENbHOM pabOTHl SBISIETCA MOBTOPEHHUE, 3aKpEIUICHHE U PACHIMpPEHUE
MPOMICHHOTO Ha ayIUTOPHBIX 3aHATUSAX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHUM. .

JI71st mpaBUIILHOTO MOHUMAHUS U3y4YaeMBIX BOIIPOCOB PEKOMEH]IYETCsl B TIOJTHOM 00beMe
BBITIOJIHATH MPEAJIOKEHHBIE 33aJIJaHUs, CTPOTO CJIE0BaTh YKa3aHUSIM IO MOJArOTOBKE K MpaKTHyie-
CKUM 3aHSITHSIM, ITOCJIEIOBATEIHHO MTPOXOIUTh TPOMEKYTOUHBIE U UTOTOBBIC (DOPMBI KOHTPOJIS.

OcBoeHne AUCHMIUIMHBI 00yYaloIUMHUCS 11eJ1eco00pa3Ho MPOBOAMTH B CIEAYIOLIEM I1O-
pAIKe:

1) monmydenue 6a30BBIX 3HAHWW MO KOHKPETHOW TeMe AWCIMIUIMHBI B paMKax 3aHATUN
JIEKIIMOHHOTO THUIIA;

2) pabota c OCHOBHOM M JOIOJIHUTEIBHOW JIUTEPATYpOWl MO TeMe MpPH MOJATOTOBKE K
MPAKTUYECKUM 3aHSITHUSM;

3) BBIMOJIHEHHE 33/IaHUI CAaMOCTOSITEIbHONW PabOThl IO COOTBETCTBYIOIIEH TEME JI0 MPO-
BEJIEHUS IPAKTUYECKOTO 3aHATHUS IO HEM;

4) 3aKkpernieHre NOJIyYeHHbIX 3HAaHUI B paMKaX MPOBE/ICHUS TPAKTUYECKOTO 3aHATHUS;

5) monmy4yeHne NOMOIHUTEIBHBIX KOHCYIBTAUN Y MPENoAaBaTelsl M0 COOTBETCTBYIOMICH
TE€M€ B JIHU U YacChl KOHCYJIbTALIUI.

B npouecce nzyuenus nucuuruinasl «MaTemaTuka: anredpa, Hayana MaTeMaTH4eCKOro
aHanM3a, FreOMETPUs» 00yJaroIUNCs JOJIKEH:

3HaTh:

- CYIIIHOCTh MaTeMaTHUYECKHUX ONepaluil U (QyHKIUH;

- IPEAMET, 3a/1a4l MaTEMaTUYECKOI0 aHAIN3a,;

- CCTEMbl MAaTEMaTUYECKHX TOKA3aTeNel, XapaKTEepPU3YIOILUE MTPOLIECCHI U SIBICHUSI.

Ymern:

- HCHOJIB30BaTh HEOOXOIMMYIO HH(POPMALIMOHHYIO 0a3y U MHCTPYMEHTApUid JIJIsl OLIEHKH
COLMAIbHO-3KOHOMHUYECKOH 3()(HEKTUBHOCTH JESTEIHLHOCTH;

- IPaBUJILHO MHTEPIPETUPOBATD MOTYUCHHBIE PE3YIbTATHI;

- ACIIOJIb30BaTh MaTeMaTHYECKHE METOJbl JTHS aHall3a W MPOTHO3UPOBAHUS OCHOBHBIX
MOKa3aTeye AeATeIbHOCTH .

- Biagern:

- OCHOBHOM MAaTE€MaTUYE€CKOU TEPMUHOJIOTHUEH;

- METOJIMKOM MAaTeMaTUYeCKOI0 aHAJIM3a COCTOSHUS U Pa3BUTHUS PHIHKA;

- METOAaMH 00pa0OTKKU MaT. OTYETHOCTH;

- HaBbIKAMHU aHaJM3a MaTeMaTH4YeCKOW CTATUCTHKHU.

Pexomenoauyuu no uzyueHuio meopemuuecko2o mamepuaia (noaiy4yenuro 0a3o6vix 3Ha-
Huil).

[lenpt0 CaMOCTOSITEILHOTO U3YUYEHHSI TEOPETHUECKOTO Kypca SIBISETCS 3aKPEIUICHUE JICK-
IIMOHHOTO MaTepuaja JJisg NPUMEHECHHS B JaJbHEHIIIEM MOJYYCHHBIX 3HAHUN TIPH BBHITIOJHEHUH
nmpakTUuueckux padot. Ha manHOM sTame oOydaromMiicss JOKEH O3HAKOMHUTCS C OCHOBHBIMU
TEPMUHAMH, TOHSATUSMHU, 3aAKIIOUEHUSMU, METOJIMYECKUM HHCTPYMEHTApUEM, U3JI0KEHHBIM B
XO0/J1€ JICKIIMOHHOTO 3aHSATHS U OTPAXKEHHOM B KOHCIIEKTE, a TAKXKE 3aKPENUTh MOJTYYEHHBIE CBe-
JIEHUs MYTEeM JOTOJHHUTEIBHOTO CaMOCTOSITEIPHOTO M3Y4YEHHUSI OCHOBHOTO Y4eOHOTO MmocoOus
(yueOHMKa, Kypca KLU ).

JIist 3aKperuieHusl U CUCTeMaTU3allMi 3HAHUM Ha JTAHHOM 3Talle MpeICTaBISIETCS LeIeco-
o0pa3HbIM ydyacThe OOydYarolIUMXCs B MPOBEACHUH CICAYIOIMIMX BUIOB padOT: aHAIMTHYECKas
o0paboTka TekcTa (aHHOTHpOBaHUE, PeleH3upoBaHue, pedepupoBanue); GopMyIUpOBKa OTBE-



TOB Ha KOHTPOJIbHBIE BOMPOCHI MO T€MaM; BBIIIOJIHEHHE JOMOJIHUTEIbHBIX MPAKTUUECKUX 3a]1a-
HUU U JIp.

Pekomenoayuu no pabome c numepamypoii.

Pexomengyembie AJisi U3y4eHUsT OCHOBHAs U JOIMOJHUTENbHAS JIUTEpaTypa MPUBOAUTCS B
PaGoueit nporpamme no nucuuruinHe. O0yyaromuMcs cielyeT IOMHUTh, YUTO PEKOMEHIyeMbIi
K KOXJIOMY 3aHITHIO MEpPEUYCHBb JIMTEPATYPhI SBISIETCS MPUMEPHBIM M MOXET OBITH JOTOJHEH
MpenoiaBaTesieM, BEYIIUM 3aHATHSI.

Jlnst oBnazieHusl 3HAHUSMHU O0YYaIOIMUMCS PEKOMEHIYETCS COCTABJISATh KOHCIEKTHI, T€3U-
CBI, 3CC€, TIIOCCapHi, BBIITUCKHU MO UTOTaM PabOTHI ¢ JUTEpaTypoi; paboTaTh CO CIOBApsIMU U
CIIpaBOYHUKAMHM; UCIIOJIb30BaTh ayJu0-U BUAco3anucu, IHTepHET-UCTOYHUKH U JIp.

Pekomenoayuu no 6bln0JIHeHUI0 RPAKMUYECKUX 3A0AHUIL.

Jlst 3aKkperieHus: TEOPETUUECKOro MaTepuaia o0yJarouuMcs He0OX0JMMO pPEelIuTh pas-
JUYHBIC 3a7a4d W3 TOCOOHUsS JUIsl CaMOCTOATENIbHOW pPaboThl (MpakTUKyMa, COOpHMKA 3ajad,
cOOpHHKA yIpaKHEHUH ).

OcHoBHBIE TPeOOBaHUS K PELICHUIO 3a]1a4:

1. [IpaBHIIBHBIN pE3yabTAT PELICHUS 3a/1a4H.

2. Odopmienue pemeHus 3aaad, JEMOHCTPUPYIOIIEE MPOIECC pelieHus (3amuch Mmpome-
KYTOYHBIX BBIBOJIOB, (POPMYII, TPOMEKYTOUHBIE PACUEThI, OCHOBHBIE ()OPMYIIBI B 0OIIEM BUIE
KOTOpBbI€ ObUIM UCTIOIB30BaHBI B MIPOLIECCE PELICHUS 3a4a4H).

3. [IucbMeHHbIe BBIBOBI 110 PE3yJIbTaTaM MPOBEAECHHBIX PACUETOB.

Pe3ynbraThl pelieHus 3a1a4 BIUSIOT HA OLEHKY IIPOCTABISIEMYIO CTYJEHTY BO BpeMsl KOH-
TpoJibHOM ToukH. CamocTosATeNbHAs paboTa M0 PEIICHHIO 3a7a4 OYeHb Ba)kHa, TaK KaK MMOMOra-
€T BbIpadaThIBaTh Yy 00yUYarOMINXCSI HABBIKM U KOMIETEHIIUU, KOTOPbIE HEOOXOIUMBI UM AJisS OY-
nyuieit npodecCuOHAIBHON A TeTbHOCTH.

Pekomenoayuu no peutenuro mecmog (mecmogvix 3a0aHuil).

TecT — COBOKYMHOCTh CTaHAAPTU3UPOBAHHBIX TECTOBBIX 3aJIaHUM, PE3yIbTAT BBHIMOJHEHUS
KOTOPBIX MO3BOJIET OLICHUTh YPOBEHb KOMIETEHIINN, HABBIKOB U YMEHHUHN HUCIBITYEMOTO, OH CO-
CTOUT BOIMIPOCOB U MpPEAaraeéMbIX KpaTKuxX (OpMYyIHPOBOK BO3MOXKHBIX OTBETOB Ha BOIPOCHI. B
X0J1€ TECTUPOBAHUSI HEOOXOAMMO BHUMATEIBHO MPOUYUTATh YCJIOBHUS BOMPOCA TECTAa U BHIOPATH
MpaBUWIbHBIA OTBET. Eciu ycnoBus TecTa MpEAnoJiaraloT HECKOJIbKO MPAaBWIBHBIX OTBETOB,
HY>KHO BbIOpaTh Heckouibko. [Ipu TectupoBanuu B C/1O «IIpomeTeit» Bo3MOXKEH BBIOOD pexuma
TECTUPOBAHUA: TPEHUHI WM caMonpoBepka. [Ipy KOHTpOILHOM TECTUPOBAHUU - PEKUM HK3a-
MEH.

TecroBoe 3amanue (T3) — mormdeckas eIUHUIIA TECTa, BKIIOYAIOIIAs B CE0ST TEKCT 3aIaHUs
ONpE/IETICHHON KOHCTPYKIUH, 3TAJIOH OTBETA U UMEIOIIAsl OLIEHOYHBIN IMOKa3aTeb.

TecTupoBanue HEOOXOIUMO MMPOBOUTH HA PETYIISIPHON OCHOBE.

Pexomenoayuu no noozomoexe K oughgpepenyuposannomy 3auemy

[Ipy moAroToBKE OTBETA HA KAXKJBIMA BOIIPOC CIEAYET MPUAECPKUBATHCA CTPYKTYPBI COOT-
BETCTBYIOIICH TEMBI, MpeIoxKeHHON B pazaene «Conep)kaHue pa3aesnoB y4eOHOM JUCIIUTLIMHbI
(Monymnsi)» Paboueit mporpaMMel.

[Ipn moaroToBke K 3ayeTy LEIECOOOpPa3HO COCTABUTH IUIAH (CXEMY) OTBETa HA KayK[bIi
BOMNpPOC U 3apUKCUPOBATh €r0 Ha KakoM-Tu00 Hocutene. [1o oTaenbHBIM 3TamaM Takoro IjiaHa
MOJIE3HO 3amucaTh OCHOBHBIE Te3UChl. He cneyeT craparbesi BBIyUUTh BECh MaTeprall HAU3yCTh.
BaxxHo moHsTH MaTepual, yemy OymeT crocoOCTBOBAaTh KOHIIGHTPAIUSI MBICIICH HA KITFOYEBBIX
MBICJISIX U TIOHATHSIX.

IlepeyeHb BONPOCOB 1JIsl MOATOTOBKHU K IK3aMEHY:

1. Marpuiibl u onpeaeauTeNu.
2. Pemenue cuctem JTMHEWHBIX YpaBHEHHMA
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