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1. IlepeyeHb MIAHNPYEMBIX Pe3yabTATOB 00y4eHUsI N0 TUCIHUIIUHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbLHONH MPOrpaMMbl
(c opuenmayueil Ha KapmMuvl KOMNEeMeHYull)

B pesynbrare ocBoeHUs 00pazoBaTeIbHON MPOrpaMMbl 00 yUYAIOIIUNACS TOJIKEH OBIIAJIETh
CIICYIOLIMMU pe3yNbTaTaMH 00y4eHHs 10 TUCLUILIIMHE!

PesynbpTaThl 00y4ueHus

®opMmupyemas
KOMITETSHITHS (C
yKa3aHueM KOJia)

[Ipumeuanue

3HaHusA 1. MarteMaTHyecKHii 31 (OIIK-3) -I:
anmapar, HeoGXOAWMBIA jyis | CTIOCOOHOCTBIO
pemenus npodeccHoHanpHbIx | HCTOMB30BATE

OCHOBHBIE 3aKOHBI
3a7a4 B OOJACTH XMMHH M

€CTECTBEHHOHAYYHBIX
MaTepUaIoBEICHHS. JMCLATUIAH B

npoheCCUOHATBHOM

nesreapHoctr (OINK-

3).
2. OCHOBHEBIE 32 (OIIK-3) -I:
TEOPETHUECKHE  TOJI0YKeHHs | CTIOCOOHOCTBIO

.. | ucmosnb3oBars

CMEIKHbIX ¢ XUMUCH. | ¢ oBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX
JUCIUILINH. JIUCLATUTAH B

npodeccHoHaTbEHOM

nesreapHoctr (OINK-

3).

Vmenust 1.  VYwmers pemars | Y1 (OIIK-3) -I:

THUIIOBEIE y4eOHbIE 314t 10 CTIOCOOHOCTHIO
HCIIOJIb30BaTh
OCHOBHBIM PasfCIaM | . hopHbIe 3aKOHBI
MaTeMaTHKH U | ecTeCTBEHHOHAYYHBIX
€CTECTBCHHOHAYYHBIX JIUCLATUTAH B
JUCLAILINH, npo(eCcCHOHAIILHOM
nesrrensHOCTH (OITK-
3).
Brnanenus (HaBbIKH / 1. Bnagers  naBbikamu | Bl (OIIK-3) —I:
OIIBIT JIEATENLHOCTH) padoTHI C yueGHoif | CTIOCOOHOCTEIO
. . | mcmone3oBath
JUTEPATYpOH,  OCHOBHOM | ooponnrre saxomst
TEPMHUHOJIOTHEU U | ecTeCTBEeHHOHAYYHBIX
MOHSITHHHBIM amnmapaToM | IUCLHMIUINH B
6a30BEIX MaTeMaTHYecKHX H | MPOodeccHoHabHOM
€CTEeCTBEHHOHAYUHBIX AesrenbHOCTH (OLIK-

TUCLUITINH.

3).




2. MecTO IMCIMIVIMHBI B CTPYKTYpe 00pa30BaTeJbHOI POrpaMMbl

JucuumnnuHa «MaTemMaTnkay OTHOCUTCS K 0a30Bo# yacTu npodeccuonansHoro mukia OOIT.

JucuunnuHa n3ydaercs Ha 1 u 2 kypcax B 1, 2, 3 u 4 cemecTpax.

J1J1s1 OCBOGHUS JUCIIUIUTMHBI HEOOXOTUMbI KOMITETEHITNH, C(HOPMHUPOBAHHBIE B paMKax
W3YYCHHUS MIKOJIBHOTO Kypca CIICIYIOINX JUCIUIUIHH: anreOpa, TeoMeTpHsl, Hadajia
MaTeMaTHYECKOTO aHaln3a, (U3nKa.

[TepeyeHs AMCHMILINH, UTS YCBOCHHS KOTOPHIX HEOOXOIUMO U3YICHHUE JUCIUILIAHBI
«MareMaTuKa»: HeopraHudeckasi XUMHUs, aHATUTHIeCKast XUMUs, (PU3MYECKasi XUMHUsI, KBAHTOBAs
XUMHUS, OpraHudeckasi XuMus, OHOXHMHSI, XUMHYECKast TEXHOJIOTHS H JIp.



3. Conepxanmne padoueii nporpaMmmbl (00beM JUCUMIIJIMHBI, TUIIBI U BUAbI Y4€OHbIX
3aHATHI, y4eOHO-MeToAMYecKoe o0ecneyeHre CaMOCTOSITeIbHOI padoThl
00y4aroIIUXCH)

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEX/JEHUE BBICIIIEI'O OBPASOBAHUA
«BAIIKMPCKHUU I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucuumuineel  «Martematukay  Ha 1,2.3u 4 cemectp
(HaMMEeHOBaHUE AUCITUTUTHHBI)
_ouHas hopma 0OydeHus

dopma oOyuenust

Pabouyio nporpaMMy OCyIIECTBIISIOT:

Jlexkuun: morteHT, K. ©.-M. H. ["anuna ['.K.
noneHT, K. ¢.-M. H. Kyukaposa A.H.

[IpakTuueckue 3aHATHS: JIOIEHT, K. ¢.-M. H. ["aymna K.
JIOLICHT, K. ¢.-M. H. KyukapoBa A.H.

Buja paGorsl O0BLeM TUCHHUILTAHBI
O6mmas TpygoemMkocTs aucturuinabl (3ET / gacoB) 20/720
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MPEro aBaTesIeM:
JIEKIAH 136
MIPAKTHYECKUX/ CEMHUHAPCKUX 154
712a00paTOPHBIX
KOHTPOJIb caMocTosTeNbHOM paboTsl (KCP) 194,4

JIpyTrux (rpynmnosasi, ”HAMBUYyajdbHasi KOHCYJIbTALMS U UHBIE BUJIBI
y4eOHOM JeATENHLHOCTH, MPEAyCMaTPUBAIOITHE pab0OTy 00yUYarOmUXCs ¢

IpenoaaBaTesieM) 3,8
Y4eOHBIX YaCOB Ha CaMOCTOSTENBHYIO paboTy oOyuatomuxcs (CPC)
BKJII0Yast TOJITOTOBKY K 9K3aMEHY/3a4eTy 231,8

®opma(bl) KOHTPOJIS:
sk3ameH  2,3.4  cemectp

=5 => ~
3aueT 1 cemectp




®dopma TEKyIIEero

(DopMa HU3Yy4YCHUS MaTCpPUaJIOB: JICKIIHUH, OcHOBHas U KOHTPOJIA
IpaKTUYCCKUEC 3aHATHUSA, CCMUHAPCKUE 3aHATUS, AOMNOJJHUTCIbHAA 3ajanus 1o yCneBacMOCTH
No Tema u COlepIKaHHe na6opaTopHLIe pa6OTBI, CaMOCTOsTEIJIbHAsA pa60Ta n JaTeparypa, CaMOCTOSITEIbHOM (KOJIJIOKBI/IYMLI,
n/m TPYIOEMKOCTH (B Yacax) pexomMeHayemas pabote KOHTPOJIbHBIE
cTyzaeHTaMm (HoMmepa CTYJCHTOB paboThI,
B K [IP/CEM TP CPC U3 CIIUCKA) KOMITbIOTEpPHBIE
cero TECTHI | T.II.)
1 2 3 4 5 6 7 8 9 10
1- # cemectp
1 DJIeMeHTBhI JIMHEiHOH aJiredphl. 12 18 6 1,5 [3], [6] Kontponbnas pabora
) Marpunpl. Onepanyu Haj [8] I'maBa 6, §15, 3an.
MaTpUIAMHU. CBoiicTBa, 15.1-15.114, §16, 3an.
kiaccudukanus martpul. CBoiicTBa 16.1-16.41
oIpeaenuTenei. MHuHOpBI.
Anrebpandeckue JIOTIOJTHEHUSL.
OOpaTHast Matpuia. Panr MaTpuipl.
Cucrembl JHHEHHBIX —ypaBHEHHIL.
Teopema Kpamepa. Meton I'aycca u
METO/I 0OpaTHOI MaTPHIIBI PEIICHHS
CJIAY. Teopema  Kponekepa-
Kanemnmm.
2 DJIeMeHThbI BEKTOPHOIi ajiredpbl U 12 18 6 1,5 [3], [6] KonTtponbHas pabota.
) AHAJMTHYECKOIi reoMeTpuu. [8] I'maBa 1, §1, 3an. 1.30-
Bexropsl. JleficTBus Hax BEKTOpaMHu. 1.51,1.53-1.73, 1.76-
IIpoekiust BeKTOpa Ha OCh. 1.82, 1.86, 1.89, 1.93.
CKaJsIpHOE U BEKTOPHOE §2,3an.2.1-2.49, 2.53,
npousBeieHue BeKTopoB. [Ipsmas na 2.62,2.67-2.70,2.73, 2.85-
IJI0CKOCTH. B3anmHoe 2.88,2.90-2.93, 2.106-
PAacIoI0oKeHUE MPAMBIX Ha 2.109,2.111-2.114, 2.117-
TIOCKOCTHU. Y CIIOBUE 2.119,2.124,2.125,2.127-
napauleIbHOCTH U 2.154.
TIePIICHANKYIIIPHOCTU MPSIMBIX. T'nara 2, §3, 3an. 3.18-
Yron Mexay AByMs IPSMbBIMU. 3.24,3.31-3.49.
PaccrosiHie OT TOUKH 10 NPSMOM. §4,3an.4.1-4.13, 4.17-
Kpussie BTOpOro mopsiaka u ux 4.20,4.27-4.32,4.39-4.44,
KaHOHUYECKHE YPaBHEHUS. 4.51,4.52,4.83.
YpaBHEHUs IOBEPXHOCTHU U JINHUH B
npocTpancTse. I1nockocTs B
npocTpancTse. [Ipsmas B
MIPOCTPAHCTBE.
3. Beenenue B anauus. [lonstue 12 18 5’8 1,5 [31, [6] KonTponbHas paGota




(YHKIUH OTHOM TepeMEHHOM.
Cnoco6s! 3ananus. OCHOBHBIE
cBoifcTBa (UETHOCTD,
OrpaHUYECHHOCTb, HEPHONYHOCTb,
MOHOTOHHOCTB). DIIEMEHTapHbIE
¢yaxnun. CnoxHas QyHKIHS.
OOpaTHas ¥ HesiBHAsT (PyHKIIUH.
IMpenen mocne0BaTeIbHOCTH.
CBoticTBa cxomsmieiics
nocrefoBaTenbHOCTH. Yo e n
cBsI3aHHBIC ¢ HUM mpefensl. [Ipenen
¢ynxnun. I'eoMeTprdeckuii CMBICT
npenena Gpynakuun. CBolicTBa
(yHKINH UMEIOIIEeH KOHSYHBIN
npenen. beckoneuno mansie
¢hyHKINH, GECKOHEYHO OOMbIINe
¢ynxupnn. [TepBeIit 3amMmedaTenbHbIH
npenen. ACUMITOTHI rpaduka
¢dynxunn. HenpepbIBHOCT HYHKIHN
B TouKe. TOYKH pa3pbiBa (yHKIHH.
CBolicTBa HENPEPHIBHBIX (DYHKITHIL.

[8] I'mama 3, §6, 3an. 6.1-
6.16, 6.19, 6.20, 6.26-6.34,
6.38-6.43, 6.50-6.53, 6.55,
6.57-6.59.

§7, 3an. 7.39-7.50, 7.60-
7.119, 7.132-7.147.

§8, 3am. 8.31-8.51.

2-it cemecTp

JuddepeHuuaibHoe HCUHCTEHHE
¢yHKUMU 0HOIi TepeMeHHON.
3aja4n NPUBOJSIINE K TIOHATHIO
npousBoaHoi. IIpousBoanas u
nmuddepeHan GpyHKIUH.
I'eomeTpuyueckuil ¥ pu3nUECKUi
cMbICI NTpou3BoaHOI. IIpaBuna
nmuddepenposanus. Tabnuna
HPOM3BOIHBIX OCHOBHBIX
aneMeHTapHbIX (yHKIui. CBoiicTBa
nudhepeHIpyeMbIX HYHKLHNA
(teopembl depma, Jlarpanka, Posus,
Komm). [TpuMenenue npon3BoaHON
K BBIYUCIICHHIO TIpesienoB. [IpaBuio
Jlonurans. ®opmyna Teiinopa.
Bo3pacTanue u yOsIBaHUE (yHKIUH.
DKCTpeMyMbl (PyHKIIHH.
BBINyKI10CTh ¥ BOTHYTOCTb Ipaduka
(yHKIUH, TOUKH Heperuda.
HccnenoBanue GyHKUMiA 1
noctpoenue rpapuxos. Hanbomsuiee
1 HauMeHbIIIee 3HaueHHe (GyHKIuH
Ha OTpe3Ke.

16

16

40

1,5

(3], [6]

[8] 'naBa 4, §9, 3an. 9.1-
9.161, 9.186-9.199.

§10, 3ax. 10.1-10.40,
10.82-10.107, 10.116-
10.159, 10.168-10.171,
10.194-10.199.

KonrponbHas padora

HHTerpanbHoe HCUUCIeHHE
¢yHKUIHU 0/1HOIi MepeMeHHOH.
[TepBooOpasHast GyHKIHH.
OmnpefieNiecHue 1 OCHOBHbIE CBOWCTBA

16

16

40

1,5

(3], [6]

[8] I'maBa 5, §11, 3am.
11.1-11.62, 11.65-11.94,
11.96-11.212.

KonTponbnast pabora




HEOIPEJICTICHHOTO HHTEerpaa.
OCHOBHBIE METOABI
HHTETPHPOBAHHUS: CBEICHUE K
TaOJIMYHBIM HHTErpaaM, 3aMeHa
IIepEeMEHHOH, HHTETPUPOBAHHE 110
gacTsaM. TabauIa HHTETpaoB.
WHTerpupoBaHye palOHAIbHBIX,
HPPAlHOHAIBHBIX H
TPUTOHOMETPUIECKUX BBIPAKCHHUN.
3ajaun NPUBOJSIIIE K TIOHATHIO
OIIPEe/IeTIEHHOT 0 HHTErpaa.
OmnpenencHHbIN HHTETPA U eT0
cBoiicta. Popmyna HeroTona-
Jleitbnuna. 3ameHa nepeMeHHON U
HUHTETPHPOBAHUE 10 JaCTSIM B
ONpeIeNICHHOM MHTErpalie.
I'eomerprueckue u pusHuecKre
MIPUIOXKCHHS OTIPEISICHHOTO
nnTerpana. HecoOGcTBeHHBIE
MHTErpabl.

§12, 3an. 12.1-12.69,
12.91-12.93, 12.98-12.101,
12.103-12.106, 12.108,
12.109.

§13, 3am. 13.1-13.20,
13.31-13.42, 13.49-13.60.

3-i1 cemectp

JuddepenuuaibHoe HCHUCTCHHE
(yHKIHH HeCKOIbLKAX
nepeMeHHbIX.

(I)yHKLIPH/I HECKOJIbKUX NEPEMEHHbIX.

OCHOBHBI€ TTOHATHSI, CIIOCOOBI

3a1aHus. Hpez[en U HECIPEPBIBHOCTD.

YacTHble MPOU3BOIHBIE, OTHBII
nudbepeHIan IepBoro 1 BTOporo
nopsiika QYHKIUM JBYX
HePEMEHHBIX.

OkcTpeMyM (QyHKIUH ABYX
nepeMeHHbIX. HanbOonpmme u
HaUMEHbIINE 3HaYeHUs QYHKIMH
JIBYX IIEPEMEHHBIX.

12

12

30

2,5

(3], [6]
[9] TnaBa 1, § 1-4

Kontponbhas padoTa

HHTerpaibHoe nCYNCIEHNE
(yHKIMU HEeCKOIBKHX
nepemMeHHbIX. /IBoitHON uHTErpai.
Onpenenenue, CBOMCTBA,
BBEIYUCIICHHE.

IToBepXHOCTHBIC HHTETPAIIBI.
OnpezienieHne MOBEPXHOCTHOTO
HHTerpaja IepBoro poja.
BbrunciieHne noBepXHOCTHBIX
MHTErpaJoB IepBOro poJa.
OmnpeneneHue MOBEPXHOCTHOTO
MHTErpaja BTOPOro poja.
BblunciieHHe OBEpXHOCTHBIX

12

12

30

2,5

(3], [6]
[9] T'naga 2, § 5-8,
rasa 5, § 14-15

KonTponbnast pabora




MHTErpajoB BTOPOTO Poja.
DJIeMeHThI TEOPUH MOJIs.
Ckansproe none. Jlunnu u
HIOBEPXHOCTH ypoBHS. [Ipon3BoHast
TI0JIS TIO HaTpaBleHuIo. ["paient
CKaJIpHOTO IO BekTopHoe mone.
Bekropusle nunaun. [Torok
BEKTOPHOTO HOJIS 4epe3
MIOBEPXHOCTD. J{UBepreHnus,
LUPKYISILHSA U POTOP BEKTOPHOTO
TOJISL.

Psaabl. YncnoBoii psa 1 ero cymma.
CBoliCTBa CXOALIMXCS PSJIOB.
HeoOxoxuMslil mpH3HAK
CXOAUMOCTH psiaa.
3HAKOINOJIOKHUTENbHbIE YHCIIOBBIE
PSLIBI U OCHOBHBIC IPH3HAKU UX
CXOAUMOCTH (CpaBHEHHE,
Janamb6epa, Koy, HHTErpaIbHbIif).
3HaKonepeMeHHbIE U
3HAKOUCPEYIOIIUECS PSBL
IMpusnak JleiiOnuna. AGComoTHAS U
YCIOBHAsI CXOIHMOCTb.
OynkiuoHanbHbIe psasl. O61acTs
cxonaumocTH. CTeNeHHbIE PAIbL.
Panuyc v HHTEpBAT CXOIUMOCTH.
Psn Teitnopa u Maknopena.
Pa3noxxeHne 0OCHOBHBIX
JIIEMEHTaPHBIX QYHKIUH B
creneHHsble psaapl. Paast Dypee.

12

12

30

2,5

(3], [6]

[9] 'naBa 3, §9, 3an. 9.1-
9.101.

§10, 3ax. 10.34-10.73,
10.80-10.99, 10.136-
10.150, 10.153-10.164,
10.170-10.184.

KonTpombnast pabora

4-ii cemecTp

JuddepeHuuaibHble ypaBHEHHUS.
OCHOBHBIE OIPE/IEICHHS.
Juddepeniuanbubie ypaBHEHUSL
MIEPBOTO MOPSAKA: C
Pa3AEIAIOMINMICS TIEPEMEHHBIMH,
OHOPOJHBIE, THHEHHbIE, bepHyun,
B IONHBIX AuddepeHnuanax.
Jluneitnsle nuddepeHnnanbpHbIe
YPaBHEHHS BTOPOTO IOPAZIKA.
Jluneitnsle nuddepeHnuanbubIe
YPaBHEHHS BTOPOTO TOPSIKA C
MIOCTOSTHHBIMH K09 pHUIIMCHTAMU.

16

16

22

2,5

(3], [6]

[9] 'naBa 4, §11, 3ax.
11.17-11.60, 11.71-11.78,
11.81-11.104.

§12,3an. 12.21-12.74.

KonTponbnast pabora

10.

Teopusi BEpOSITHOCTH U
MaTeMaTH4ecKasi CTATHCTHKA.,
DeMeHThl KOMOMHATOPUKH.
Knaccudukanus coObITHil.
IIpocTpaHCTBO 37€MEHTAPHBIX
coOpITuii. Knnaccuueckoe u

16

16

22

2,4,5

[3] 4.2, rmaBa 5, 3ax;. 811-
815, 819-821, 830-838,
843-846, 853, 854, 859,
866-871, 874, 875.

[7] T'naswr 1-6, 9, 10, 12,
13.

KonTponbnast pabora
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TeOMETPHYECKOE ONpEICIeHIE
BeposATHOCTH. TeopeMsl 0
BEPOSTHOCTH CYyMMBI U
MIPOU3BEAEHUS [BYX CIydalHbIX
coObITHil. DOPMYIIBI OIHOH
BeposTHOCTH, bepHynnu, baiieca,
ITyaccona, Jlartaca. Ciyyaiinbie
BEJIMYMHEL. 3aKOHBI PacIIpe/ieIeHNs,
(yHKIUH pacnpeneneHus,
MaTeMaTHYEeCKOE OXKUJIAHHUE,
JIUCIEPCHS CITyqaifHbIX BEIIHIHH.
I'enepanbHas COBOKYITHOCTD U
BBEIOOpKA. BapHalmoHHBII psi.
ITonuron u rucTorpamMmma.
Omnuprdeckast QpyHKIUSL
pacrnpe/eneHus, BBIOOPOYHOE
cpenHee U aucnepcus. Touednsle U
HHTEpBaJIbHEIE OLICHKHU [IApaMeTPOB
pacnpenenenus. IIposepka
CTaTUCTUYECKHX runores. Jiuneinas
KOPPESIIHS.

Bcero yacos:

136

154

231,8
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4.1. IlepeyeHp KOMIIETEHINI ¢ yKa3aHHEM 3TaNoB UX ()OPMHUPOBAHHUS B NpoLiecce OCBOCHUA

4. DoHJ OLIEHOYHBIX CpeaACTB MO TUMCHHUIIJITHHE

oOpa3oBaTe/ibHOM MporpaMmmbl. OnucaHue nMoka3aresieil 1 KpuTepueB OLlEHUBAHUS KOMIIETEHUMI HA
Pa3IHYHBIX 3TaNax UX (POPMUPOBAHUS, ONMCAHUE IIKAJ OLlEHUBAHUSA

OIIK-3:

CIIOCOOHOCTD

HCIIOJIB30BaTh

npodecCHOHATBLHON IEATEIIEHOCTH.

OCHOBHBIC

3aKOHBI

CCTCCTBCHHOHAYYHBIX

JUCIUITINH

Ortan [Inanupyemblie Kpurepuu ornieHMBaHUs pe3yIbTaTOB O0yUCHHUS
(YpoBeHB) pe3yabTaThl
OCBOCHHS o0yJeHus
KOMIIETeHIM | (IOKa3aTenu
2 («He 3 5
Hu JIOCTHOKECHUS 4
yAOBIETBOPUT | («Y 1OBIETBOP («OTnuuHO
3aJJaHHOTO («Xopor1oy)
€ITBHOY) UTEIILHOY) »)
YpOBH:A
OCBOCHUA
KOMITCTCHITHI )
HepBBIﬁ 3HaTh: He wmoxer npusectu | Mwmeer mpencrasnenue | Mmeer Nmeer  uetkoe,
MaTeMaTHYeCKHil TIpUMEpHI o cnoco0ax | MPeACTaBICHHE O | IIEIOCTHOE
oTall anmapat, HeoGXxomuMpri | HCTIOMB30BAHHS UCHOJIb30BaHUS crocobax MpeJICTaBIEHUE O
MaTeMaTHIECKOro MaTeMaTHYEeCKOTO HCTIONB30BAHHS crocobax
JUISL peIleHus
o amnmapara Ipy | ammapaTa IOpH | MaTeMaTHIECKOrO HCTIONB30BAHHS
(HOPOFOBBH/I NpOdeCcCHOHANBHEIX pelleHMM  3a1ad B | pENIEHHH  3ajad B | ammapara Npu | MareMaTH4ecKor
ypOBeHB) 3aja B OONACTH XUMHH | oGnacTn  XMMMH ¥ | OGNACTH —XUMHH M pelleHMH 3ajad B | O ammapara Ipu
1 MaTCpHaIOBCACHHUS; MaTepuaJoOBEICHUS. MaTepHUaIOBEICHMS, 00IacTd  XUMUH H pelIeHuH 3aaa4y B
OCHOBHBIC 3arpyansercs B | HO JIONYCKaeT | MaTepHaJloBe[icHHUs. | OOJIACTH XMMHH H
(OHK_3) TEOPETUIECKHE ompezieNieHNN 0a30BEIX | HETOYHOCTH B | Mwmeer MaTepuanioBeCH
HOMOMKEHHS CMEKHbIX ¢ | MOHATHI u | hopMyIHpoBKax. IpeICTaBIeHue O | Ui Hmeer
—— (opmynupoBke Himeer mpejcTaBieHHE | COZAEpIKaHUU YeTKOoe,
OCHOBHBIX ~ 3aKOHOB | O COIep)KaHUH | OCHOBHBIX PA3ZIeNoB | IIENIOCTHOE
CCTCCTBCHHOHAYHBIX CMEKHBIX C XHMHEIl | OTACNBbHBIX pa3leloB | CMEXHBIX C XHMHEH | Hpe[cTaBIeHUE
AUCLUIIIHH. €CTECTBEHHOHAYUYHbIX CMEXHBIX C XHMHEH | €CTECTBEHHOHAay4yHbl | 00 o0mmux
JUCIUIIINH. €CTECTBEHHOHAYYHBIX | X AUCLUIUINH, 3HAET | 3aKOHOMEPHOCTS
JUICIHILINH, HO | TepMUHOIOTHIO, X CMEXHBIX C
JIOIyCKaeT OCHOBHBIE 3aKOHBI U | XuUMHUEH
HETOYHOCTH B | TOHHMaeT €CTECTBEHHOHAYY
(hopMyIHpoBKax. CYI[HOCTb  OOIUX | HBIX JUCHUIUIAH
3aKOHOMEpHOCTEN u crocobax HX
9TUX obnacTeil | HCIONB30BAHHS
3HAHUSL. mpu pelIeHuH
npoecCHOHaTbH
BIX  3agad B
001aCTH XUMHUH H
MaTepHaloBelcH
usl.
YMerTs: pemars | YMeer pemars | YMeer pemats | Ymeer pemate | YMeeT  pelartb
THUIIOBBIE y4eOHbIC | TUNOBBIC 3aJaud W3 | THIOBBIC 3aJa4dl M3 | KOMOMHMPOBAaHHBIC 3a7auu
3aaud IO OCHOBHBIM | 0a30BBIX KypcoB | 0a30BBIX KypcoB | 3agaud W3 0a30BBIX | IIOBBIMICHHOI
pa3ienaM MAaTeMaTHKH | GCTECTBEHHOHAYYHBIX | GCTECTBCHHOHAYUYHBIX | KypCOB CIOXKHOCTH W3
U €CTECTBEHHOHAYUYHBIX | JMCLUIUIUH, HO | JHUCIMIUIMH. €CTECTBCHHOHAYYHBI | 0a30BBIX KypCOB
JUCIUIIINH. JIOITyCKAaeT OTHENIbHBIC X AUCIUILIIH. €CTECTBEHHOHAYY
OIINOKH. HBIX JUCIUIIINH.
Brnaners: HaBplkamMu | Bnagmeer  naBbikamm | Bnagmeer  naBbikamm | Brnaneer naBeikamm | Briameer
paboTsl ¢  ydeOHOH | moHWCcKa y4eOHOHl | BOCHPOHM3BEICHHS CaMOCTOSTEIHHOTO HaBBIKaMU
JIUTEPATypPOit, JINTEPATyphl, B T.4. C | OCBOGHHOrO Y4YeOHOro | W3y4eHHs KPUTHYECKOIO
OCHOBHOH HCIIONB30BAHHEM Marepuana, B I€JIOM | OTAEIbHBIX aHa/M3a yuyeOHoH
TePMUHOIOTHEH U | DIEKTPOHHBIX BIajeeT OCHOBHOH | pa3menoB y4eOHOi nHbopManyy,
TIOHATHHHBIM pPECYpCOB,  YaCTHYHO | TEPMUHOIOTHEH U | JIHTEepaTypsl, YPOBEHb
arnmapatoM  0a30BBIX | BiajeeT OCHOBHOH | TOHATHHHBIM BJaJleeT OCHOBHOM BJIaZ€HUs
MaTeMaTHIECKUX U | TepMUHOIOTHEH u | ammapatoM  0a3OBBIX | TEPMUHOIOTHEH U TEepMUHOJIOTHEH
€CTECTBEHHOHAYYHBIX TIOHATHHHBIM MaTeMaTHYeCKUX U | HMOHATHIHBIM U TIOHSATHHHBIM
JHCLUIIIMH. anmapatoM  0a30BBIX | €CTCCTBEHHOHAYYHBIX | ammapaToM 0a3oBBIX | ammapaTtoM
MaTeMaTHYeCKUX W | JUCIHILIHH. MaTeMaTHYECKHX U MIO3BOJISIET
€CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHB! | (OpMyIHpOBaTh
JMCLMIIIMH. X AUCLUILIHH. BBIBOIBI M

Y4acTBOBATH B
JIMCKYCCHH T10
y4eOHBIM
BOIIpOCaM
0a30BBIX
MaTeMaTHYECKHX

B
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u
€CTECCTBCHHOHAYY
HBIX TUCIUTIINH.

[MoxazaTenu chopMUPOBAHHOCTH KOMIICTEHIIHH:

Kputepusmu olnieHuBaHUS SBISIOTCA Oajulbl, KOTOpbIE BBICTABIAIOTCS IMpernojaBaTesieM 3a BHJbI
NESATEIBHOCTH  (OLICHOYHBIE CpPEACTBA) IO HWTOraM U3Y4EeHHs MOAyJleH (pa3fesioB  AUCLUILIMHBI),
MIEPEUNCIICHHBIX B PEUTHUHI-IJIaHE AUCUUIUIHHBI (0715 9K3aMeHa. TeKYIIUH KOHTPOJIb — MakcuMyM 40 Ganios;
PYOEKHBINH KOHTPOJIb — MakcuMyM 30 6ayuioB, mOOMpUTENbHbIE OalIbl — MakcuMyM 10; 0ns 3auema: TeKymui
KOHTPOJIb — MakcuMyM 50 6aiioB; pyOeKHBIM KOHTPOJIb — MakcuMyM 50 0ajuioB, MOOMIPUTEITBHBIC OAJIITBI —
MakcumyM 10).

[Ixanel onleHUBaHUS:

(0151 oK3aMeEHa:

oT 45 1o 59 6amI0B — «yAOBIETBOPUTEIHHOY;

oT 60 110 79 6a5I0B — «XOPOIIO;

oT 80 GaJIJIOB — «OTIUYHOY.

0714 3auema.
3auteHo — oT 60 10 110 peituHTOBBIX 0a/muIOB (BKiI0OYas 10 MOOMPUTENHHBIX OAIITIOB),
He 3auTeHO — oT 0 710 59 peUTHHTOBBIX OAJIIOB).
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4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UM UHbIe MATEPUAJIbI, HEOOX0AMMBbIeE /IJIsl OLIEHKH 3HAHM,

YMeHHii, HABBIKOB U ONBITA JeATeJbHOCTH, XaPAKTePU3YIOIIHX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIIUH
B Ipolecce 0CBOECHHsI 00pa3oBaTe/IbHON NporpaMMbl. MeToan4eckne MaTepuaJibl, onpene/somue

npoueaypbl OHCHUBAHUA 3HaHI/II71, yMeHHﬁ, HaBBIKOB U ONBITA T€ATCJIbHOCTH, XaPaAKTCPU3YIOIIUX

Tanbl GOPpMHUPOBAHUS KOMIIETEHIUIA

Ortanel PesynbTaThl 00ydeHus KomnereHnmus OILeHOYHEBIE
OCBOEHHUS cpencTBa
1-it aTan 1. Maremarndeckuii OIIK-3: cnocoOHOCT | ViHAMBUTYaTbHBIH,
. HICIIOJIBb30BATh o .
- anmapar, HeOOXOMUMBIH Ui | [ ot SAKOHLL ;EZ;;?;;E; I(/)IZIPOC,
peIIeHus €CTECTBEHHOHAYYHBIX >
npodeccHoHaNbHbIX 3agay B | AHCHHUILUIMH _ B | HMCHMCHHBIC OTBCTHI
podecCHOHATLHON Ha BOIIPOCHI; YCTHEIN
o0acT XUMHH U JESATEIbHOCTH. OmpOC (BOMPOCH U
MaTepHaIOBEICHHNS; CAMOKOHTPOJISN);
KOHTPOJIbHBIE
paboTHI;
3aj1a4a;
IPAKTHYECKOE
3ajaHMe.
2. OCHOBHBIE OIIK-3: cnocoOHOCT | ViHAMBUTYaTbHBIH,
TEOPETHYECKHE MCTIOJIb30BATE IPYIIOBOH ONMPOC;
OCHOBHBIE 3aKOHBI
TIOJIOKEHH5! CMEXKHBIX C ecTeCTBeHHORay x| TOCTHPOBAHNE;
Xxumueit JTUCITAIUTHH B | MICbMEHHbIE OTBETHI
€CTECTBEHHOHAYYHBIX podecCHOHATLHON Ha BOIIPOCHI; YCTHEIN
IUCIIUAILINH. NACATCIBHOCTH. onpoc (BOMpPOCH J1st
CaMOKOHTPOJIs);
KOHTPOJIbHBIE
paboThI;
3aj1a4a;
IPAKTHYECKOE
3ajaHMe.
2-i sTan 1. Ymets pemrats TunoBsie | OIIK-3: cnocoOHOCTS | KonTponsHbIe
y4eOHbIE 33/1a4 110 HCHOIB30BAT paboThI;
VMenus OCHOBHBIM pa3eaM OCHOBHbIC SAKOHBL | ) nava;
€CTECTBEHHOHAYYHBIX ’
MaTeMaTHKU U JTUCITAIUTHH B | IPaKTUYECKOE
€CTECTBEHHOHAYYHBIX podecCHOHANTLHON 3a/1aHHeE.
CIAILINH. JEeATENbHOCTH.
3-it atan 1. BianeTh HaBbIKAMH OIIK-3: cnocoOHOCTh | KOHTpONBHEIE
paboTHI ¢ yueOHOM MCIIOJIE30BATH paboThI;
Buianers JIUTEpaTypoi, OCHOBHOM OCHOBHLIC SAKOHLT 3a7ay4a;
S €CTECTBEHHOHAYYHBIX 5
HaBBIKaMU TEPMHUHOJIOTUEU U OUCHUTLINH B | IPAKTHUYCCKOC
HOHATUHHBIM aINapaToM poQeCCHOHANTEHOM 3ajaHMe.
0a30BbIX MaTeMaTHueckux u | ACATCIBHOCTH.

€CTECTBEHHOHAYYHbBIX
TUCHUILINH.
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KOHTPOJIBHO-OLIEHOUYHBIE MATEPUAJIBIL.
1 cemecmp
KonTpoabHas padora Nel
Tema: AHAIMTHYECKASI TeOMETPHUA HA MJIOCKOCTH.
1. CocraBbte ypaBHenue menuansl AK tpeyronsauka ABC, eciau A (1,3),
B (-2,5), C (1,2).
2. Haitnute yron mexay npsmbivu: (L1 ): 2x +y—-5=0u(L2): x—-2y + 6 = 0.
3. IlpuBenure ypaBHEHUE KPUBOM K KAHOHUYECKOMY BU]1Y U BBIIIOJHUTE YEPTEK.
2+ 4x—5=0.
4. Haitnute paccrosinue ot Touku My(1,1) o npsimoit (L): x + y—5 = 0.
5. OKpyXHOCTh X +y2 = 20 mepecekaeT mapadory x* = 8y. CocTaBbTe ypaBHEHUE
WX O0IIeH XOPIbl.
KonTpoabsnas pabora Ne2

TeMa: AHAIMTHYECKAsA reOMEeTPHUs B IPOCTPAHCTBE.

1. Beiuncnure cKaJsIpHOE U BEKTOPHOE MTPOU3BEJICHUSI BEKTOPOB AB HE, ecmu A (2,-3,4),B (1,
2,-1),C(3,-2,1).

2. CocTtaBbTE ypaBHEHHE TUIOCKOCTH, Tpoxo el uepe3 Touku: M,(1, 1, 0), M(2, -3, 4), M;(-1, 2,
-3).

3. Haiigure yron mexny miockoctsmu (P ): x -2y +2z-8 =0 u(Py)) :x +z-6 = 0.

4. CocTaBbTe ypaBHEHHE MPSIMOM, poxonasmeld yepe3 Touky A (3, -2, -1) mapamienbHO TpsSAMOit

x-1 'y z+1

-1 3

4
5. Kakasi mOBepXHOCTh ONPENIETACTCS YPABHEHUEM Z = x>+ y2 BrinosiauTe yeprex.
2 cemecmp
KonTpoabsnas pabora Ne3
Tema: Ilpenennl. UcciienoBanue Ha HENMPEPBIBHOCTh (PyHKIMIA.

1. Beraucnure npeaensl

2n n+2 xsin 5x
a) Lim - ; 8) Lim; ,, ————
) "_m(nz+4 n—2) ) o2 sin? 4x
' _1\ 2 «
6) Lim_ . M r) Lim._. x er3 :
3(n+1)! X

2. Uccnenyiite GyHKIIMU Ha HENPEPHIBHOCTH M BHIMOJIHUTE CXEMAaTHUYECKUN YepTEexK:

1
x(x+1)

a) f(x)= ;6) f(x)=2".

KonTpoabHast padora Ne4
Tema: ludPepeHunajbHOe U HHTErPAJIbHOE HCUHNCIECHHE.

1. BerancnuTe Mpou3BOAHBIC CASAYIOMINX (DYHKITUA:

15



Sx X =9
V=i Y (f—lj

2. Haiinure nuddepeHnmansl cleayomux QyHKIuii:

a) y=v4+x*;6)y=arctg(l+x°).
3. Uccnenyiite pyHKINIO U TTOCTPONTE ee TpaduK:

x .
X' +4

4. BelunucauTe UHTErPaIbL:

a) I(cos3x—s1n5x)dx 6)I a dx B)J \/_ 1
+

3 cemecmp
KonTpoabHas padora NeS
Tema: Psiabl.

HCCJIG,Z[YIZTC Ha CXOAUMOCTD CICAYIOIHNEC YUCIIOBBIC PAABI:
o 2n+1 sinn
—2. Z 3. Z( 1" 1+ —
n=0 n2
Haitnure paanyc 1 ”HTEpBaJI CXOAMMOCTH CIEAYIONIUX CTETIEHHBIX PSIIOB:

o0 (x_3)i’l 00 3 " xi’l
+ Z;‘ n+1 5 26D (n+1)!

n=0

KonTpoabHas padora Ne6
Tema: DiieMeHTHI TeOPHH IOJIS.
v 42
1. HaliguTe TMHUM YpOBHS CKaJIsIpHOIo noJisi u=4x"-8y+3. BrlnonHure 4eprex.

2. JlaHO cxansipHO€ Mojeu = ; touka My(1,1,1), BexTop
X +y 4z’

Haiiaure:

1) gradu(M) 2) _(M)

3. Jlaro BekTOpHOE moNe A = (2xy + x2)i + (y> —3xz) j + 5yx + 22 )k v Touxa Mo(1,-1,-1)
Haiinure:1) divA(M,) 2)rotA(M,).
4. Jlauo BexTOpHOE T07e A = (4x — 3y + z) j , TOBEPXHOCTH (G): 4x — y + z — 8 = 0. Haiigute moToK
BEKTOPHOTO nost A Yyepe3 4acTh MOBEPXHOCTHU (G), OTPAaHUYEHHON KOOPAMHATHBIMU IUIOCKOCTSIMU B
HaIlpaBJICHUU BHEIIHEH HOPMAJIH K ().
4 cemecmp
KonTpoabsnas pabora Ne7

Tema: ludpepenunajibHbie YypaBHEHUS.

1. Haiigue oOmee mim 4acTHOE pelieHre ciaeayromux audepeHnnanibHbIX YpaBHEHNN:

16



1) y'=1_—zyaJ/(l)=O;2) Y'+ycosx = cosx; 3) xdy — ydx = ydy;
x

4) y"—cosx =2;5) y"-2y'-3y =x";y(0)=1;,1'(0)=0.
KonTpoabHast padora Ne§

Tema: Teopusi BeposITHOCTEM.
1. CkonbkuMH crioco0aMHi MOKHO BITUCATh 5 KPECTHKOB U 7 HOJHMKOB B 12 MyCTHIX KIETOK?
2. B kopoOke HaxosTcs 8 HOBBIX M 4 M3pacxoi0BaHHbIe OaTapeiiku. HailTu BeposTHOCTB TOTO, YTO
JIB€ BBIHYTbIE Hayraj OaTapelku OKa)XXyTcs HOBBIMHU.
3. OnuH CTYACHT BhIyuns 22 sK3aMeHalnoOHHbIX Ouneta u3 30, a npyroit 25 6uneros u3 30. Kakosa
BEPOSITHOCTH TOT'O, YTO TOJIBKO OJIMH U3 3TUX CTYJIEHTOB CAACT 3K3aMeH?
4. B rpynne 25 nerkoatneroB, 10 maxmatuctoB u 20 TspkenoatsieToB. BeposTHOCTh BbIXOna B
¢bunan mis nerxkoatnera paBHa 0,4, mis maxmarucra — 0,8 w g tsokenoarnera — 0,7. Kakosa

BEpPOSITHOCTh, UTO CIIOPTCMEH, BEIOpAHHBIN HAyTaJl U3 TPYIIIbI, BEIMAET B puHAT?

KDI/ITGDI/II/I 1 MCTOJHWKA OLICHUBAHWA KOHTPOJIbHBIX Da6OTZ

5 0aJuIOB BBICTABIISACTCS CTYACHTY, €CIM pab0Ta BBITIOJHEHA B MOJTHOM 00bEME, MMOKa3aHO
YBEpEHHOE BJIAZICHUE TEOPETUUECKUM MaTE€PHUaIOM; COCTABIICH MPABHIBHBIN alTOPUTM PEIICHUS
3ajJa4, B JJOTHUECKOM PACCYKICHUH, B BBIOOPE (DOPMYIT U PELICHUU HET OIIMOOK, MOJTyuyeH BEpHBII
OTBET; 33/1a4a PeIIeHa PalMOHAIBLHBIM CIIOCOOOM.

4 Gana BBICTABIISIETCS CTYJICHTY, €CJIM paboTa BHITIOJIHEHA B TIOJTHOM 00BEME, COCTABIICH
NPaBUJIBHBIN aJTOPUTM PELICHUS 33a]a4, B IOTHUECKOM PACCYKICHUU U PEILICHUH HET
CYIIECTBEHHBIX OIIMOOK; MPABUIBHO ClIeaH BBIOOP (opMyI M METOa pEeIIeHus]; €CTh OObSICHEHHE
peleHws, HO 3aJa4a pelieHa HeparroHAIFHBIM CIIOCOOOM HJTH TOTYIIEHO He OoJiee TBYX
HECYIIECTBEHHBIX OIIHMOOK.

3 Garnia BBICTaBIIETCS CTYIEHTY, €CIM paboTa BBINOJIHEHA HE B IIOJIHOM 00BEME; OMYIIECHBI
CYIIECTBEHHBIE OMMUOKHU B BBIOOpE (hOPMYIT M METOJIOB PELICHUS WM B MaTEMaTHYECKUX pacyérax;
3aJ]auy PEelICHBI HE TOJIHOCTHIO WM B OOIIEM BHJIE.

2 GaJuta BBICTABJSIETCSl CTY/ICHTY, €CIT paboTa BEITIOIHEHA HE B TIOJTHOM 00bEME, 33a/1a4i PEIICHBI

HCIIPAaBHUJIbHO.
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1)
2)
3)
4)
5)
6)
7)

8)

I cemecTp

TecT pyOe:KHOI0 KOHTPOJIA K MOaYJII0 1.

3a7aHO KOMIUIEKCHOE 4YHCIO Z = X + Y. BbIOpaTh BepHble YTBEpKICHHs, Kacarolluecs

Rez, Imz,|z|.
Rez =y,
Rez = iy;
Rez = x;
;imz = x;
Imz = iy;
Imz =y;

|z = x* +y%
|zl = Jx% +y3
VYMHOkKEHHE KOMIIEKCHBIX YUCENZ4 1 Z, 3JaHHBIX B TPHTOHOMETPUYECKOH Bopme,
OCYILECTBIIsICTCS 110 popmyie
Dlzy|-|z,]- (cos(@y + @,) +1-sin(e; + @,);
Dz -1z; |- (cos(@y - @2) +1i-sinle; - @,);
3) (Iz4| + |221) - (cos(@y + o) + 1 - sin(@, + @,);
4) |z1l- 1z, - (sin(py + @,) + i~ cos(@, + @5);
VYka3zaHHbIE KOMIIEKCHBIE YMCIIA, SIBJIAIOIINECS KOPHAMHU CTENEHN 6 N3 KOMILIEKCHOTO uncia z= 64,

pacIpe/IeNuTh B OPsAKe yBenuueHns ux aprymenta@® =argw, 0 <@ < 2r

1) w= 1—3\@

7) =1k i-\/g
3) 11—'=—l—.=:'\/§
gHW=-2

5 w=2

6) W= _].+E-'\/§



2 -1
3 -2

oG PG 5
3)(182 :3)4)(122 :é)

PaccTaBuTh MaTpuilsl B opsiake yObIBaHUS UX PAHTOB:

Ecnn matpunadl = ( ), TO 44 UMeeT BUA:

1 2 3 0 0 O
Do 4 sp (_11 _22 _33_44 _55)3) 0 0 0
0 0 6 0 0 O
12 2 —1
. Jns marpun A=| —4 2 |u B = (3 4 )yKaBaTL T€ OIlE€palliH, KOTOPBEIE MOKHO BBIIIOJIHUTE:
0 1
a) BA b) BA" ¢) B'4 d) B" A" ¢) AB )4"B

. YkazaTh Te mpeoOpa3oBaHus CTPOK (CTOJOIIOB) MATPHUIIBI, KOTOPHIE SIBISIOTCS dJIEMEHTAPHBIMH:

a) YMHOXKEHHE CTPOKH (CTOJIOIA) HA HEHYJIEBOE YHCIIO;
b) 3amMeHa 31eMEeHTOB CTPOKH (CT01011a) MPOU3BOJIILHEIMU YHCIIAMH;
C) 3aM€Ha CTPOKH (CTOJOIa) CyMMOM 3TOW CTPOKHU (CTOOIA) U APYyrod CTpokHu (CToJiona)
IpeBapUTEIbHO YMHOKEHHOM Ha HEKOTOPOE YHCIIO;
d) moMeHATH MecTaMH JIB€ CTPOKH (JBa CTOJIOIA);
€) 3aMeHa CTPOKH (cToI011a) HYJIEBOH CTPOKOM (CTOIOIOM);
f) TpaHCcTIOHMpPOBaHUE MATPUIIBI;
8. Ecnu maTpuia cucteMbl n ypaBHEHUW KBaJpaTHas M €€ ONpENeIUTeNIb HE PaBeH HYII0, TO
cucreMa
1) He umeeT pemeHut
2) UMeeT eTMHCTBEHHOE pellleHne
3) umeet He OoJiee n peneHnui
4) nMeeT poBHO N pELICHUN
5) umeeT OECKOHEYHO MHOT'O peIIeHUH

9. Ilpu perenuu cuctemsl 1o npasuity Kpamepa ucrnons3yroT popMyIis:

A
D x; = o
z
2))11 - ﬂi - ﬁ,
As



S5, = A+ A
10, Eemn A ¥ =b 1o
1)f:£fA;
nX=b-A,

2

—

HX=A-b
— o
HX=A"b
S Ry
s55X=b-A
TecT py0e:KHOI0 KOHTPOJIA K MOXYJIIO 2.

1. VYkaxuTe BEpHOE COOTBETCTBHE MEXKIYy Pa3IMYHBIMHU BUIAMH YpaBHEHUS MPSAMOU U

ux (OpMOIi 3aIUCH.

dopwma 3anucu YpaBHeHue npsmoit

1 v -yi=k(x-x;) VYpaBHEeHUE TPSIMOW C YIJIIOBBIM

K03 punmeHToM £.

2 Ax+By+C=0, A+ B =0 VYpaBHeHHE NPAMOM, IPOXOALICH
yepe3 TO4YKyM;(x;, y;)C 3adaHHBIM

yri10BbIM K03 umrerTom K.

3 y=kx+b YpaBHeHHE NPSIMOH, POXOAAIIEH
yepe3 aBe TOUKuUM;(x;, y u M, (x,,
V2)s ecim

X1 EX2, Y1 F Yo

4 y—Y. X=X OOGi1ee ypaBHEHHE TPSMOIA.
Yo =V1 X227 Xy
5 Ax+By+Cz=0 YpaBHeHue NpSIMOil B OTpe3Kax.
Sl 2y _qap=o0
a b
2. Heo0xoauMoe M 10CTAaTOYHOE YCIOBHE MApPAJICTBbHOCTH MPSMBIX C YIJIOBBIMU

kodduimenTamu k; u k;:

a) k;+ k=0
b)k] = k2
Ok k= +1

d)k] k2= -1



3. HeobxoauMoe 1 0CTaTOYHOE YCIIOBHE NEPIEHANKYIIPHOCTH NPSAMBIX C YTIIOBBIMH
ko puumentamu k; u ky:
a) k 1= k2 y

b) k;+ k=1,
1
C) kz__ k_’

1
d) k1+ k2= —1,'
4. Pacctostaue d oT Touku M(xy, yg) no npsmoin Ax + By + C = () Beraucisercs no popmyie:

ldx g +Byvy+Cl

Y AZ+B2

a)d =

by d = JAxZ+By2+C
o)d = |Axj + Byi + C|

dyd = |Axy+Byg+Cl
VAZ+BE4C2
5. Ykaxurte ypaBHEHUS NMPSIMBIX, MAPAJJIETbHBIX IpsIMON y = 3X +7.

X v

a); ";Z 1
b) y =3x-27
y_x_
9 3
d)3x+2y—-6=0

e) 6x— 2+ 13 =0

6. YKaxuTe BepHOE COOTBETCTBUE MEX/y KPUBBIMU BTOPOTO MOPSAKA U UX KAHOHUYECKUMU

YPaBHEHUSIMH.
x® ¥y 1 OKPY/KHOCTb
a? b?
£+ SIUTHTIC
aZ
2z
v
;—2 =l,a+b
vZ 4 }12 — R% runepoona
y? = 2px napaboia

7. YpaBHEHHE BTOPOU CTEIECHU

Ax? + Cy? +2Dx + 2Ey+ F = 0,A% + C? = Ocoorserctpyer:

OKPY’KHOCTH, €CIIU D=E




AIUIUICY, ECIIN A=C
runepbosne, ecau A= C,A-C =0
[Tapabomne, ecnu A=0 nmu C=0
A- (<0
8. Haiitn yYpaBHEHHE OKpY>KHOCTH, CUMMETPUYHOU c OKPYKHOCTBIO
x% + y? = 2x + 4y — 4ornocutensro npsamoit ¥ — Yy — 3 = 0,cpenu NpeUIoKeHHBIX:
1) (x—gjg —I—I_’_}f—Z]2 =1
2) (x—1)+(y+6) =1,
3) (x =5+ (y+2) =1,
9. CocTaBuTh KaHOHMYECKOE YpaBHEHHE OIUIMIICA, IPOXOAAIIero uepe3 Touku M E; ;Lf) u
N(—-2 ;d\"?) Y BBIOPATH €r0 CPEIH MPEIOKEHHBIX:
X2
1) - +y*=L
2) P+ =1,
3) x* +10y*=1¢;
4) 10x* +y? =10
10. CoctaButh TpocCTeiflliee ypaBHEHUE Mapadoibl, €CIIM U3BECTHO, YTO (DOKYC HAXOIUTCS B TOYKE
nepecedeHust mpsiMoit 4x— 3y— 4 = 0 ¢ oceto OX. BeiOpath ero U3 npeaioKeHHbIX:
1) x* = 4y;
2) x? =16y;
3) y? =16x;
4) y* =4y,
TecT py0e:KHOI0 KOHTPOJIA K MOIYJII0 3.
1. Jamer Bextoper d = (—2;3;1) u b= (1;0;2). VkaxuTe BepHOE COOTBETCTBHE MEKIY

oncpanrsaMu HaJd BEKTOpaMU U UX PE3yJibTaTaMU.

& + E‘_; (-77 674)




i—5 (-1,3,3)
2d (-33,1)
2d —3b (-1,6.8)

(-4,6,2)

2. Bektopé= (3; 4) pasnoxen 1o Bexropamd= (3; —1) H_E’;= (1; —2). Bribepute BepHOE pa3ioKeHHUE:
= = -

1) c=a+ 3b;

2) é=2d—3b;

3) =94 — 6b;

4) é=—2d—b;

3. BeKkTopHBLIM Npou3BeleHueM ABYX BekTopoB d H D naszpiBaercs TaKOH

BexTop C = @ X DynomnerBopsionmii ycaoBusim:
- — — N
ne-la;cLb,
— 3= o
2)a, b, ¢ B ykazannom nopsiake o0pasyioT JIeBYI0 TPOiKY BEKTOPOB;

3)ﬁ, E, Ce YKa3aHHOM MOPsAKe 00pa3yloT NPaByl0 TPOMKY BEKTOPOB;
4) |¢| = |d| - |E| sin(d, E],
5) 18] = 1@l - |b| -cos(@, b):;

4, JIniHa BEeKTOPHOTO IPOU3BeieHNs BeKTopos (4 H b uncrenno paBHa:

1) mI0IIa M TPEYroNbHIKA, OCTPOSHHOTO HA BekTopax A H D ;

2) mIoma M napauleorpaMMa, IOCTPOEHHOTO Ha BekTopax 4 H b ;

3) oObeMy napasiesnenunena;

4) o0BemMy TeTpasdapa;

5.CMeIIaHHbIM TIPOU3BEIEHHEM TPEX BEKTOPOB (I , b u € nasiactes 4KcIo, oobo3Hauaemoe abc,

paBHoe:

na-(bxe)



5 ax(b+¢)

6. Eciu miockocTh 3aaana ypapHenuem Cz+ D = 0, To oHa
1) napamiensHa ocu Oy;

2) napauiensHa ocu Oz;

3) mapamenpHa iockoctu x0z;

4) mapamienbHa miockoctu xOy;

5) IpoXOoauT Yepe3 Havauo KOOPAUHAT;

7. Ecnn nns mnockocteit Ajx+ By +Cyz +D; = 0 u Axx +Byy+ Cyz +D, =0BbInonHsAeTCS
ycnoBueAA,+BB,+CC, = 0, To 3TH mI10CKOCTH

1) mepneHANKYISIPHBL;

2) mapajuienbHBbI;

3) coBmajaror;

4) nepecekaroTcsi B OJJHOM TOUKE;

5)mpoxoasT uepe3 Hauajao KOOpUHAT;

8. lana mimockocth Ax+ By+ Cz= 0. Kakast Touka NpuHAIJIEKUAT S3TON MIIOCKOCTH?

1) (0;0;0);

2) (A,B,C);

3) (— A,—B,— C);
4) (- C,~B,— A);
5) (C,B,A);

9.VYpaBHenue z = 0 B mpocTpaHCTBE 3a/1a€T
1) mnockocth XOy;

2) mnockocTh yOz;

3) mockocth XOz;

4)och Ox;

5)ocs Oy;

10.Ecnu mimockocTh 3anana ypasHenuem By+ Cz+ D = 0, To oHa
l).napamiensHa yOz;

2).napauiensHa ocu OX;

3).mapaensHa ocu Oy;

4).mapamiensHa ocu Oz;

5).MpOXOAUT uepe3 Hayaio KOOPAUHAT;

II cemecTp.



Tect py0e:xkHOr0o KOHTPOJIA K MoayJio 1

1. Uto Ha3wiBaeTCs GyHKIIHECH?
1) yucno;
2) mpaBuIIO, IO KOTOPOMY Ka)KIOMY 3HAYCHHIO apTyMEHTa X B COOTBETCTBYET OJHO U
TOJIBKO OJIHO 3HaUeHHE (PYHKIUH Y;
3) BekTOp;
4) marpuua;
5) HeT mpaBUIBLHOTO OTBETA.
2. B xakoMm ciry4ae MOXHO OTNPEIETUTh OOPaTHYIO (PYHKITHIO?
1) koraa Kaxaplid 3JIEMEHT UMEET €MHCTBEHHBIN IPO0Opa3;
2) korna (yHKIMS TOCTOSTHHA;
3) xorga QyHKIUS HE ONpPE/ICIICHa;
4) koraa QyHKIMS MHOTO3HAYHA;
5) HeT MpaBUIILHOTO OTBETA.
3. Kakas pyHkmus Ha3pIBaeTCsl OrpaHUYCHHON?
1) ob6patHas;
2) dynkius f(x) Ha3pIBaeTCS OrpaHUYEHHOM, eci m<f(x)<M;
3) cioxHas;
4) ¢ynknus f(x) Ha3piBaeTcs orpaHndeHHOM, ecu f(x)>0;
5) dynknus f(x) Ha3pIBaeTCs orpaHndeHHON, ecnu f(x)<0;
4. Kakas TOuKa Ha3bIBaeTCs MPEAEIbHON TOUKON MHOXKecTBA A?
1) HyneBas;
2) 1.x0 Ha3BIBaeTCS MPENETbHON TOUKOM MHOXKECTBA A, €CITH B JIFOOOW OKPECTHOCTH
touku X0 comepKaTcs TOUKM MHOXKeCTBa A, oTauyatouuecs ot x0;
3) He npuHaAIexallas MHOKECTBY A;
4) HET MPaBWJIBHOTO OTBETA;
5) nexaias Ha TpaHUIIE MHOXKECTBA.
5. Ilpenen nmocneaoBaTeIbHOCTH PACCMAaTPUBAETCS MPHU YCITOBUH:
10 <Jx—x,|< 8.
2 x> 21
3y REN, n>ny.
4HNEN . n<ny
s5yneN.n—0,

6. SIBnsiercs u mpou3BeieHue OECKOHEYHO Majlol (PyHKIMHU Ha (QYHKIIHIO OTPaHUYCHHYIO,
OECKOHEYHO MaJIoi yHKIIUEH?
1)uer;



2)na;
3)uHora;
4)He Bcerma;
5) HeT mMpaBUIILHOTO OTBETA.
7. SIBnsiercs nu cTeneHHas PYHKIIHSI HETIPEPHIBHOM MIPU JIFOOOM MOJIOKHUTETFHOM 3HAYCHUN
MIOKa3aTels CTENEeHU?
1) Her;
2) na;
3) uHorna;
4) npu x >1;
5) HET NpaBUIILHOTO OTBETA.
8. Ecim f(X5+0)=f(X5-0)=L, Ho f(X)#L, Kakoii pa3psIB uMeeT GyHKINSA?
1) HEeT MpaBUIILHOTO OTBETA;
2) 2-ro pona;
3) yCTpaHHUMBIIA,
4) HEyCTpaHUMBI;
5) byHKIMS HEMPEpPHIBHA.
. sinx

lim——
9. 3Havenue npegena U X
1) 0;
2) 1;
3)e;
4) =

paBHO:

1

lim(1+ x)*
10. 3nauenue npenena  x—0 paBHO:
1) 0;
2) 1;
3)e;
4) =

TecT py0e:KHOI0 KOHTPOJIA K MOXYJIIO 2.

1. YcTraHOBHUTH COOTBETCTBHUE MEXKIY (PYHKIIMEH U € MPOU3BOTHOMN:
1) TpousBoanas nepuomuueckoi muddepeHmpyemoit GpyHKImu;
2) Tlpoussoxnas yeTHON nuddepeHumpyeMoii GyHKIMH;

3) IpoussoaHas HeueTHOM nudPepenHmpyemMoit GyHKIMY;

2. Ecnu ¢yHKIMS B TOUKE @ UMEET KOHEUHYIO IPOU3BOHYIO, TO YpaBHEHHE KacaTeabHOU
UMeEEeT BUJT

ny=fla)-f(a)x—a)
1

2)}=f(ﬂ)+f.(a)(?f—ﬂ);

3) y=fla)+ f(a)(x+a),
1

Y }-—f(ﬂ)—f.(a)(?f—ﬂ)

5y ¥=fla)+ f(a)x-a).

6) ¥=S(@)+f(a)x-a)




3. YcraHOBHUTE COOTBETCTBHE MEXTY (DYHKIIMSIMU U UX IPOU3BOJHBIMH.

DOyHKIUSA [IpousBogHas
=a 1 ; 1
y Y=
xlna
= l a- 2 [} ].
y = logex i :
1-x~
y=1gx 3 y=dala
Yy = arcsin x 4 - 1
i 1+x°
y = arcctg x 5 oF 1
" cos'x

4. HenpepbIBHOCTh ()YHKIIMH €CTh
1) HeoOxoauMmoe;

2) 1OCTaTOYHOE;

3) HEOOXOMMOE U TIOCTATOYHOE;
YCIJIOBHE JUIS €€ IPOU3BOJAHOM.

5. Mubdepennmany ¢yHKIMHA y=f(X) B TOYKE X=X, HA OCHOBAaHMH TE€OMETPHUYECKOTO CMBICIIA

COOTBETCTBYET OTpPE30K
|7ix)
i
[
A B
=X
1) AB;
2) AC;
3) BC;
4) BD;
5) CD;

6. BriOepute npaBUIBHBIN MOPAIOK MOHITUN

1) HenpepbIBHOCTD = MU PEpeHIUPYEMOCTh = WHTETPUPYEMOCTh = OTPAaHUYCHHOCTD
2) nupdepeHunpyeMOCTh = OTPaHUYECHHOCTh = MUHTETPHUPYEMOCTh= HENPEPHIBHOCTD
3) HEeNpePHIBHOCTh = OTPAaHUYCHHOCTh = HHTETPUPYEMOCTh = 1 (PepeHIIUPYyEeMOCTh



4) muddepeHIpyeMOCTb = HENPEPHIBHOCTh = MHTETPHPYEMOCTh = OPAHUYEHHOCTh
5) orpannyenHocTb= 1u}PEPEHIUPYEMOCTH= HHTEPUPYEMOCTh = HENIPEPHIBHOCTH

6) OrpaHMYEHHOCTH= HENPEPHIBHOCTH= UHTErPHPYEMOCTb= TU () PEPEHIIUPYEMOCTE
7. Ecnu ¢pyHkums quddepeHipupyeMa B TOUKE Xo, TO B TOUKE Xo QYHKINA OyAeT:

1) Wmets pa3phis;

2) Hmetb 3kcTpEMYM;

3) HenpeprbiBHa;

4) BsimykiiocTs rpaduka;

5) HmeTs Mpou3BOIHYIO;

6) beckoHeuHO MallOl BEITMYMHOM;
8. Cpenu nepevyncICHHBIX BIPAKCHUN TUITAMU HEONPEICICHHOCTH SIBIISIOTCS:

1 1%
2) 0%
3) 09
4) @l
9. Cpenu nepeunciaeHHbIX IPUMEPOB C IIOMOILBIO HETOCPEICTBEHHOTO IPUMEHEHUS ITpaBUIIa
JlonuTasst MOXHO peLIUTh
: x -1
lim
1) =

ol
2) x—) X

Yy ST
3) x—3) X

tim X +s8inx
4) x>+ 2x +8inxX
5 im@a)”

. X8
fimg-— -

6) = 2x" —3x

10. PaBenctBo f(a) = f(b) saBnseTcss HEOOXOANUMBIM yYCIOBHEM TEOPEMBI:
1)Komm
2)Posnns
3)Jlarpanka
4)Jlonurans

TecT py6eKHOT0 KOHTPOJISI K MOAYJIIO 3.

1. ®ynkuwus F(x) Ha3pIBaeTCs NEpBOOOPA3HON PYHKIUH f(X) HA HEKOTOPOM MPOMEXKYTKE, €CITH
B Ka)XJIOM TOYKE 3TOT0 MPOMEKYTKA CIIPABEIJINBO PABEHCTBO

1) S®=F(x).

2)fF(x)dx=f(x}—|—c;



3y F @)=1%).

5 [dF(x) = F(x).

2. YcTaHOBHUTE COOTBETCTBUE MEKIY HEONPEAeIEHHBIMU UHTErPajaMH U COOTBETCTBYIOIIEH

COBOKYITHOCTBIO NEPBOOOPA3HBIX

[TepBooOpa3zHas Wuterpan

I tex+e, x# g + Tn, n€Z | [xmdx

2 ko 2 kex
~ 4t 0<a+l J a** dx
kElna

3 n+1 3 dx
F teine-1) faxﬂ,

n+1

4 ZInjax + b| + ¢ 4 | [sinkxdx
a

1
5 —a”Ina+c0<a=+1 S I s

k costx

1
6 - coskx+c
3. Meronx  NOACTAaHOBKM B  MHTETPUPOBAHUM  OCHOBAH CIEAYIOLEM
I
X))o (X)dx=G X))+c

YTBEPKJICHUH: j 9(p())-¢'(x) (9(x)) Ha  HEKOTOPOM  IIPOMEXYTKE

(a;b).Ykaxwure kakoil 1omkHa ObITh QYHKIHS ((X) Ha TPOMEXYTKE (a;b).

1) HenpepbIBHAS;

2) orpaHMYEHHAas;

3) MOHOTOHHa;

4) naTerpupyemas;

5) mubdepennupyemasi;

j(_?—3xfldx

4. BeiOepuTe 3aMEeHY B UHTETpaJIe

t=3x;
2)t="7-3x;
3) t = (7-3x)*!

1
4)t=gl’,

5. Ecmm u=f(x) u v=¢(x)

1 )HenpeprIBHBIE;

2)HenpepriBHO U depeHmpyeMoe;
3)MOHOTOHHBIE;

4)371eMEHTapHBIC;



I10 4aCTsM.

6. U3 nmpenios)keHHBIX HHTETPAJIOB BHIOPATh T€, B KOTOPBIX CIAeAYyeT 0003HAUnuTh u=P,(x) npu

HWHTCTPHUPOBAHUH I10 HaCTAM:

N _[ P, (x)In( x)dx
2 [P, (x)edx

3 _[ P,(x)sin bxdx
4 [ P, (x)arcsin xdx
5) _[ P, () cos fordxc

6 _[ P,(0a"dx

udv =uv— | vdu
(GYHKIIMH, TO CIIPABEIIMBO PABEHCTBO [ [

7. YKaXuTEe BEPHOE COOTBETCTBUE MEXKIY THIIAMHU MTPOCTEHIINX APOOEH M MPUBEICHHBIMU
npuMepamu, rae a,p,q,A,B - aeiictBurensHbie uncna k>2, k € N, p2-4g<0.

[Ipumep Tun npoGeit
1 2x+1 1 A
x' —4x+3 [tun x—a
2 T—2x 2 A
(x? +1)* I Tvn (x—a)"
3 24 3 Ax+B
x' —4x+4 IITHHm
4 ot o 4 Ax+B
T IV i (7 + 22 +9)’
5 T
e e 2]
6 3x—-2
x +x+1

8. Teopema o cpeHeM 3HAYCHUH OMPEICTICHHOTO MHTETpaia: ecim QPyHKIus y=f(x)HenpepbsIBHA HA

[a, b], To HalizeTcs XOTA ObI OIHA TOYKA C € [a, b], B KOTOPOH BBIMOJIHAETCS PABEHCTBO

1)_[ F@)de= f(c)b—a)

Ha3bIBaeMoe (POpMyIIOi HHTETPUPOBAHUS




) [ fO)ax=fc)B-a)

| reoa=19

3) a

[ fydx=c(f (&) — f(a)
4) =

[ f(x)dx=F(5) - F(a)

9. dopmysa Herorona-Jlei6rmma CTIpABE/ITHBA, ECTH
HEF' ) =r(0

2) F(x) ~HeNpepHIBHa HA [a:8]; F'(x) = f(x)

3).f(x) —HeNpepHIBHA HA [a:B]; F'(%) = f()

HF (x) = [ f(D)dt

10. Ykaxxute BepHOE COOTBETCTBHE MEXKY (QYHKIIUCH U €€ CBOMCTBOM. 3aMeHa MIEPEMEHHOM B
OTIpeIcIEHHOM MHTETpajie MOXKET OBITh BBIMIOTHEHA IO PopMyTie

[ 7dax= [ rore' @it , ecnn 19,000 1 00

SABIIAKOTCA
DyHKIUA CBOICTBO
1 f(x) 1 HelpepEIBHAag QYHKIHS Ha [o; 5], Tae
a=g(a).b=gb)
@(t) 2 HETIpePBIBHAN (DVHKITHA Ha [a;5 |
3 0 (1) 3 MOHOTOHHAA H HElIPePBIBHAL
(O VHKITHA
Ha [0 6], THE a = (). b = o(B)

III cemecTp

Tect py0e:xHOr0o KOHTPOJIA K MoayJio 1

e

1. Ins pyHKIIMN YKaKUTE COOTBETCTBYIOIIYIO €i 001aCTh ONpeaesICHHS:

1) Bce TOUKM KOOPAUHATHOMU MIIOCKOCTH, KpoMe Touku (0;0);




2) Bce TOUKHU KOOPJIAMHATHON INIOCKOCTH, KPOME TOUYEK, JIEKAIUX HA IPSIMON y=-X;

3) Bce TOUKU KOOPJIMHATHOM MJIIOCKOCTH

4) Bce TOUKH KOOPIAMHATHOM IIIOCKOCTH, KpOME TOUEK, JISKAIIIX Ha OKPYKHOCTH X ° + },z =1;

b ] 2

2. Ilnst pynkmun £~ ¥ YKa)KUTE COOTBETCTBYIOIIYIO €if 001aCTh 3HAUYCHUH

1) (=20; 0) U (0; +c0);
2)R;

3) (05 +e0);

4) [0; +o0);

3. YkaxuTe, Ha KAKOM PUCYHKE N300paKeHbl JIMHUU YPOBHS QYHKIUH g = Xy

1 y A
2 A
—_)é K&Kk_.
N/
3 Nylb f'_
4 YA
=
=%

i ¢ _ XV
4.VKa)KuTe 9aCTHYIO POM3BO/HYIO TIO X TIEPBOTO mopsika Zx PYHKIHH Z =&

v
@t

P!

1))



2)_3’"613.
3) x-e¥
4) =Xy

5) e

6 -e¥

5. VKaXuTe BEPHYIO KOMOWHAIIMIO YaCTHBIX MPOM3BOAHBIX I QyHKIHH W = In(x)z)
¥ ]- 4 ]. [ ]_

W, = . W . W

1) Xyz xyz xyz

2) BEepHBIN OTBET OTCYTCTBYET

¥ ]- 4 ]. [ ]_
1,1_.‘x = 5 1_1.‘}_ =—. 1_1_.‘2 = =
3) vz - xy
i e B s
‘H_.‘x = — 8 1_-1.}[_ = — : ‘H_.‘z ==
4) b ¥ z

6. VYkaxure Bce HEOOXOAMMBIC U TOCTaTOYHBIE YCIOBUS, IPH KOTOPBIX

BoIpaserue - (x. y)dx+ O(x, ¥)AY gpngerca nommsim nuddepeHIranroM HEKOTOPOl GpyHKIUH U
=u(x, y)
py Gymxumn P(x,y) 1 Q(X, y) HenpephEst

P _ &0
g O &

ép o9

— .—— CVINeCTEVIOT H HENPEPEIEHEL

3) O &

%
o

%}

-

4) ¥

oP &
e £ CYVIIECTEVIOT H HeIPEPEIEHEL

= e
5) vk O
7. YKaxXuTe JIOKHOE PABEHCTBO
I gz
=] -_J,-'h B - -_J,.
oy  Ovéx
3 =3
2 g - g
T T
axéy Oyox




i3 e
3 gz o |a
. R
dxdy ax*\ O
4 i
T L e
x“dy oOxdy
-3 ~ 2
5 &z o &z
D m T all a.a
&ty ox| axdy

8. YKaxkuTe TOUKY SIKCTpeMyMa (PyHKITUH z = X+ yz + 3
1) (0;0;3) - Touka MUHUMYMa
2) (0;0;3) - Touka MakcuMyMma
3) (3;0;0) - Touka MUHUMYMa
4) (3;0;0) - Touka MakCUMyMa
5) PKCTPEMYMOB HET
1) paBeH HymIO
2) JIoCTUraeT MaKCUMaIbHOMW JTTUHBI
3) paBeH HYJIO WIH HE CYLIECTBYET
4) He paBeH HYIIO U napajuiesneH ocu Oz
5) MoeT ObITh IPOU3BOIBHBIM BEKTOPOM
10. Ykaxure BepHOe yTBepkaeHue. OyHKINA z = Xy
1) umeet enuHCTBEHHYIO TOUKy Makcumyma (0;0)
2) UMeeT eTUHCTBEHHYIO0 TOuKy MuHUMyMa (0;0)
3) UMeeT HEeCKOJIbKO TOYEK IKCTpeMyMa
4) He UMEET TOUEK IKCTpEMYyMa

5) uMeeT OECKOHEYHOE MHOXKECTBO TOUYEK IKCTpeMyMa

TecT py0e:KHOT0 KOHTPOJISI K MOLYJIIO 2

1. ITo onpeaeneHuto ABOMHON MHTETpaj 3TO MPeaes JBOMHOW HHTErPAIbHOMN

CyMMBIffD f(xiy)dxdy = limdﬁl} 5(Pki ﬂsk), ecIu

1) mpenen He 3aBUCHT OT crioco0a pa3zdouenus obnactu D Ha yacTy;
2) mpejen 3aBUCUT OT criocoba pa3ouenus obimactu D Ha vacTu;

3) npenen He 3aBUCHT OT BbIOOpa Touek Py € ASy.

4) npezen 3aBUCHUT OT BbIOOpa Touek Py € ASy.

5) mpenen CymecTByeT;

6) nuameTtp pa3z0HeHus1 00JIACTH HA YACTH CTPEMUTCS K HYJIIO;



VYKaXkute reOMeTpUIeCKUid CMBICI IBOMHOTO MHTETpajia BUIa -[f D f (J:', Y ) dx d}" , €Clu

fx,y)> 0 nns moowIx (X,1)ED, DC(0xy)

1) moma e MOBEPXHOCTU HUIMHAPUYECKOTO TENa;
2) 00beM MUIMHAPUYIECKOTO TETa;

3) miomane obnactu D ;

4) 00BbeM MUITHH/IPA;

3. Ilnomane miockoi obmactu D BeMUCIIETCS TTO popMmyTe:

SD:JTD )F(x:y) dId}'
SD:L: Pdx + Qdy
SFHD dxdy

SD:JID Xf (xiy)dXdy
ITo hopmyne Sz-UD \/1 + (f'x)? + (f'y)*dxdy BBIYHMCIIAETCS:

1) momaak NOBEPXHOCTH z=f(X,V), Tie D — MpoeK1Hs MOBEPXHOCTH HA INIOCKOCTh OXY

2) niomaak obmactu D
3) ruiomaas 6OKOBOM MOBEPXHOCTH HUIMHAPUIECKOTO Tena, Tae DC (oxy)
4) o6mras mIonaab MOBEPXHOCTH IMIIMHIPUIECKOTO TeIa

5. VYkaxxute 001acTu, NpaBUIbHbIE B HAIIPABIEHUHU OCHU 0Y

1
¥ [

L )
e




2 v 4
* X
3 Y F 3
= X
6. Brruucnenue nBoriHOTO MHTErpana nmo obdnactu D, orpaHnyeHHON TUHUAME X=a, X=b, y=c,

y=d, CBOIUTCS K MPOU3BEACHUIO IBYX HE3aBUCUMBIX MHTETPAJIOB, €CITH f(X,)) UMEET BU]I
L fey)=xty

T MRy

3| fxy)=etiny
4| fgy)=e

S| fey) =t
J,'

61 Sfxy)=sinxty)

7. dopmyiia 3aMEHbI IEPEMEHHON B IBOMHOM MHTETpajIe UMEET
oo £,y V)« |1L(U,V)|dUaV
U, U, de m
: . o av
= b o oy
o av

‘ fUU fUIf
fVU fVV

T E
fo




8. Eciu kpuByro uHTerpupoBanus AB pas6usars Ha yactu AC u CB, T0
! [Pdr+Qaf}:[Pdr+Qaﬁ—[Pdr+Qaﬁ

2 [de+Qaf}:[de+Qaf}+[Pdr+Qa_’;

3 ‘[Pdr+Qaf}:[Pdr+Qaf}—[Pdr+Qaﬁ

[ [pdwgaf}.-—'[ Pds+ [ Ody

5 ‘[Pdr+Qafy—[Qaf}+[Pdr

9. [Ipy mepemeHe HampaBi€HUS HA KPUBOW MHTETPUPOBAHUS KPUBOJMHEWHBIM MHTErpai Mo
KOOpJAWHATaM
1)  ©e usmensercs;
2)  Tpebyer mepeMeHbl MECTAMH X U J;
3)  tpebyer nepemenst mectamu P u Q;
4) CTaHOBHTCS PABHBIM HYITIO;
5)  u3MeHseT CBOH 3HAK;
[ zdx + xdy + vdz
10. L 0;
2) 4m;
3) -4m;
4) 2m;
5) -2m;

TecT py0e:KHOT0 KOHTPOJIA K MOXYJII0 3

1. 3akoHuuTh yTBEpKACHUE: «Psi HA3pIBAETCA CXOAAUIMMCS, €CIH ... »

1) mocnenoBaTENbHOCTh €r0 YACTUYHBIX CYMM MMEET KOHEUHBIN MM OECKOHEUHBIN TIPE/IeT;

2) mpenen o01Iero 4ieHa psijaa paBeH HYIIO;

3) moce10BaTeNbHOCTh €r0 YaCTHYHBIX CYMM MMEET KOHEUHBIH npeer;

4)npenen MOyJIst OOIIETO YWICHa paBEeH HYIIIO;

5)nocne10BaTeIbHOCTD €r0 YaCTUYHBIX CYMM SIBIISIETCSl OECKOHEYHO OO0IbIION

2. Man cxonsmmiics pan. [Ipu oTOpackiBaHNM HECKOJIBKHUX €r0 HEHYJIEBBIX YWJICHOB

1) psin ocTaHeTcst CXOASIIMMCS U €r0 cyMMa 00513aTeIbHO HE U3MEHUTCS;

2)psiA OCTAHETCS CXOSIIMMCS, U €r0 CyMMa U3MEHUTCS, €CIIM CyMMa OTOPOIIEHHBIX 3JIEMEHTOB HE
paBHa 0;

3)psia CTaHEeT pacXOAsIIIUMCS;



4)psin ocTaHEeTCs CXOIALIMMCS M €T0 CyMMa 00s13aTEIbHO YMEHBLIUTCS;

5) HC 3HasA YJICHOB pAJda HUYCTO HCJIb34d CKa3aTh O CXOAUMOCTHU UJIU paCXOAMMOCTHU HOBOT'O psAaa.

oD
2. Uy

3. HeoOx0auMbIM IPU3HAKOM CXOAUMOCTH psifa n=1 SIBJIAETCS:
1 lim U, =0

H—x
2 H

lim ZUg =0

M—soo k=]
3 lim U, =C =const

H—x
4 1

b —=0

H— E’ H
5 BEPHBI OTBET OTCYTCTBYET

. 2.3
—t+ =+ =+ — .
4, lnst yucnoBoro psima 2 5 8 11 YKaXHUTE Mpeie 00IIero wieHa:
1
1) p
.
)3
3)0;
4) =;

o o ¥
5. ECHI/I JJIS pﬁﬂOB C IOJIOKUTEIBbHBIMHU 4YJICHAMH K=l u k=l BBITIOJIHACTCA Pﬁr EH{' , TO ...

(YKa)XUTE HEBEPHOE YTBEPIKIICHHUE).

s o r
2B bty
1)u3 cxoqumocCTH psana k=l  ciaeayer CXOOUMOCTh k=1
oo oo ¥
> B > B
2)U3 pacXOAUMOCTH psifia k=1  ciemyeT CXOOuMOCTh k=1
oo [ oo
2 Fe 2P
3)u3 CXOIUMOCTH psifa k=1  CIeayeT CXOAMMOCTb k=l
oD
2 B
6. Ilpusznak J[lamambOepa CcXOAMMOCTH YHCIOBOTO psimak=l C TOJOXHUTEIbHBIMU YJICHaAMU Py

3aKJII04YacTCA B TOM, UTO



1 14
; £+1
lim p 3
€CJIM CYIIEeCTByeT k—® <k , To ipu ¢ < 1 psn pacxoaures, a npu q > 1 psn
CXOJUTCS
2 .o
lim B =¢
€CJIM CYIIECTBYET A—»x , To Ipu g < 1 psan pacxonutcs, a npu g > 1 psag
CXOJUTCS;
lim B 9
€CJIU CyIIeCTBYeT A—+x 4k , To Ipu g > 1 psig pacxonurcs, a npu g < 1 pan
CXOAUTCS
4 P
; £+l
lim p
€CJIM CyIIeCTByeT k—® +k , To Ipu g > 1 psaa pacxoaurcs, a npu g < 1 psaa
CXOAUTCS
5 BCE YKa3aHHbIE YTBEP)KICHUS HE BEPHBI

D
7. WHrerpansHblii nmpusHak KoM cXOAMMOCTM YHCIOBOTO psiia k=i € HEBO3pAacTAIOIUMU

MOJIO’KUTEIBHBIMU YJIEHAMH 3aKJII0YAeTCs B TOM, YTO (TIPU COOTBETCTBYIOIIEM Moa0ope GyHKIuu P

ax
| P(x)dx
1) ecnn —= CXOAMTCS, TO PSIJ CXOTUTCS
.
[ P(x)dx
2) ecnu m pacxoauTcs, TO PSAJ CXOIAUTCS
.
[ P(x)dx
3) ecnu m CXOAMTCS, TO P CXOIUTCS
x
P (%) o
4) eciu m P(x) CXOJUTCS, TO PSIIL CXOAUTCS

p+1
8. 3uakouepenyommiics psx fl - P+t -FPy+o+ TR 8 E]:}cxonmc;[
(mpusHak JleiiOHuna), ecnu

B<Bh«<B<Ph<.<P<.. B fim 5=0

1) H—sao
BB >PxB>.>Ph>. 0 fm F=0
2) H—sao
P

R>P>P>P>.>F>. H i —==0
3) H—20 Pn




1)
2)
3)
4)

)
2)
3)
4)

BB ehs. =R B fim Q‘E:ﬂ
4) H—»

e (_1)”—1 ol

9. YkaxxuTe BepHOE YTBEPKIACHUE [ 3HAKOUEPEYIOIIETrocs psa =1 3n—1
1) psig cXoauTCsl YyCIOBHO, HO HE CXOJIUTCSI a0COJIOTHO;
2) psin CXOQUTCS aOCOIIOTHO, HO HE YCJIOBHO;
3) psl CXOAUTCS YCIIOBHO U a0COTIOTHO;
4) panl pacXOaUTCs;
5) BepHOE yTBEP)KJIEHUE OTCYTCTBYET;
oo o
> uy ¥ iy
10. W3BectHO, 4YTO psAng #=l CXOOUTCST YCIOBHO. UTO MOXHO cCKazath mpo psm #=l
COCTaBJICHHBIA U3 €r0 KyOORB?
1) nosmyyeHHBIN PsIi CXOOUTCS YCIOBHO;
2) NOXY4EHHBIN PAJ CXOIUTCS AOCOIIIOTHO;
3) MOTydEHHBIN PSI PACXOIUTCS;

4) mpo MOJIYYEHHBIN PsiJi HUYETO HEIIb3s CKa3aTh;

IV cemectp
TecT py0e:kHOT0 KOHTPOJISI K MOAY 01

JuddepeHnnanbHbIM ypaBHEHUEM HA3bIBACTCSl YpaBHEHHE, B KOTOPOE HEM3BECTHAs (DYHKIUSA
BXOJUT
TI0JT 3HAKOM MHTETpaa;
0J1 3HAKOM MTPOM3BOAHON Win AuddepeHnuana;
0J1 3HAKOM Jiorapugma;
B HESIBHOM BUJIC;

Fix 7 ™ =0

Pemenrem a1 depeHIanLHOrO ypasaenusat (X, Y,V , ..., V") = Unaspiaercs
dynxus Y =V (Xecru ona
YIIOBJICTBOPSIET HAYATBHBIM YCIIOBHSIM;
n pa3 aquddepeHnmpyemMa Ha mpomMexyTke I;
MOHOTOHHA Ha MPOMEXYTKE [;
oOpamiaer npy MOJCTaHOBKE YpaBHEHHE B TOXKIECCTBO;

F(x,y,¥,..,y") =0
OO6mmM  uHTerpasioM audGepeHINAIBPHOTO  YpaBHEHUS VeV, ] = Vgpnsercs

ceMencTBO (DYHKIMI BUIa



1) ¢(xY.€1, €)= 0
2) ¥i= @(x,c)

3) P(GY.c1,6) =0

4) Y= € p(x) + c,

dy
4. Bamauy Komm mns mudpepeHIMaNIbHOTO ypaBHEHHMs MEPBOTO MOPAIKA = flxy I),
(GopMymHpyIOT cIemyroIMM 06pa3zoM (YKasKuTe IpaBUIbHbIE BAPUAHTH OTBETA):
1) Haittu pemenne y(x) Taxoe, ato Y(Xo/= Yo,
2) Haiitu pemenne y(x) takoe, ato V(Xo/= fxo, Yo,
3) Haiiti uHTErpabHYIO KPUBYIO, IPOXOIUMYIO YEPE3 3aaHHYIO TOUKY (Xo, Vo),
4) HaiiTi ceMeficTBO MHTETPATbHBIX KPUBBIX BUAA ¥ P (X, ¢,
5. JIn1st IpUOIIMAKEHHOTO MOCTPOEHHS HHTErPATbHBIX KPHBBIX HCHIOIb3YETCS METO
1) nzotepm;
2) Diinepa;
3) HeonpeneneHHbIX KO3()PUIINESHTOB;
4) U30KJIUH;
dy -2 2
6. VpaBHeHUe ceMeiicTBa H30KTMHH sl Au(epeHInaNbHOro ypaBHeHns dx | Y imeer
BHJL:
1) ¥ =kx
2) 2+yi=k k= 0.
3) y=kx+b.
4) ¥ kIz;

7. BeiOpath  pemieHne  IudQepeHIUaTBLHOTO ypaBHeHH;I(I +1)dy + xydx = Ocpenn
NPEUIOKEHHBIX (DYHKITHIA:

py=@x+l)e™

2) F= A1) er

3 y=(x—1e*

4)y=x-1)e”

8. VpaBHEHUAMH C PA3ICISIOMIUMHECS IEPEMECHHBIMU SIBIISIOTCS YPaBHCHHS BUJIA:

1) f(¥) dy = g(x) dx

X



2) ¥ = f(xy)
3 ¥ =f )
4) ¥ = g(x)p0)
0. OnHoponubiM U depeHInaIbHBIM YpaBHEHHEM IIEPBOTO TMOPSJIKAa HA3bIBACTCS YpaBHEHUE
BHUIA:
y' =f(xy)

fx)ax = g(y)dy
ay'+by+c=0

10. K oxnoponausM nuddepeHInatbHbIM YPaBHEHHAM MOKHO IPUBECTH yPABHEHHS BHIA
y' =f(y), ecun f(kx,ky) = f(x,y)
y' = flax + bx + c), toe a, b, ¢ — TOCTOSHHEIE THCIA
P(x,y)dy + Q(x,y)dx =0, eciu P(kx,ky) = k™ P(x,y), Q(kx, ky) = k™ Q(x,y)
¥ +p(x)=f{x)y*, raea=0;1

TecT py0e:KHOr0 KOHTPOJISA K MOAYJIIO 2.
1. BO3HMKHOBEHUE WJIM IIPEIHAMEPEHHOE CO3JaHKUE ONPEAEIEHHOr0 KOMIUIEKCA YCIOBH S,

PE3IYIBTATOM KOTOPOI'O ABJISACTCA TOT WU HHOM nCXoa, Ha3bIBACTCs

HUenvimanuem < Onvimom
Cobvimuem ! Couemanuem
Beposamnocmuio ¢ Ikcnepumenmom

2. PaccMOTpuM HCIIBITaHUE: U3 YPHBI, coeprkaiieid 3 Oenbix U 7 YepHBIX MIApOB, TOCTAIOT
Hayraj OJIMH miap.

CoObiTHs: A—nocTanu Oeblid map U B — 10CTaIu YepHBIN map SBISIOTCS:

Hecoemecmnuovimu 4 Pasnosozmoorcnvimu
Cosmecmuvimu : Eouncmeenno 603mosichvimu
Hpomueonozzoofcnbmu



3.YcTaHOBHTE COOTBETCTBHE MCXKOY COOBITHSIMH U BEPOATHOCTAMHU, C KOTOPBIMU IOTHU COOBITHS

IIPOU30MAYT
A) Ilpu noobpacvieanuu uepaibHoOU KOCMU 8bINAOEm YUCIO OYKOS, 1) 1/6
bonvuiee 1
B) U3 ypuei, 6 komopoti 6 6envix, 4 uepnvix u 10 xpacuvix wapos, 2) 0,3

Hayeao docmanu 6envlll uap
C) Ilpu noobpacwvisanuu 08yx MoHem 8bINAL 2epo U peulKa. 3) 0,5
4) 5/6
4 Konu4decTBo C€roco00B, KOTOPBIMH MOXXHO C(OPMHPOBATH SK3aMEHAIIMOHHBIA OWJIET W3 Tpex

BOIIPOCOB, €CJIU BCETO 25 BOIPOCOB, PABHO

1 2500 2) 75 3) 575 4) 2
) 300
5.PaBenctBo P (HB' ] =P [H] -P (B ]HMeeT MECTO IJIs COOBITHI
IlpouseonvHovix ‘ He3zasucumoix
) )
Hecoemecmmubix . 3asucumbvix
) )
CoemecmHuix ( Pagnosozmooicnvix
) )

6.Ecu ipousonuio codbiTie 4, KOTOPOE MOXKET MOSBUTHCS TOJIBKO C OJTHOM W3 rumnores Hy, Ha, ...,

H, oO0pa3yronmx MNOJHYIO TpPYyNIy COOBITHHA, TO MPOU3BECTH KOJUYECTBEHHYIO MEPEOLECHKY

anpUOPHBIX (MU3BECTHBIX J0 HCIIBITAHUS) BEPOSATHOCTEH T'MITOTE3 MOYKHO I10

1 Dopmyne noIHoU 8epPOAMHOCMU @opmyne I[lyaccona

2 @opmyne batieca @opmyne Myaspa-Jlannaca
3 @opmyne bepuynnu

7.3aK0H pacnpeeseHus JUCKPETHOM CllydyaliHOM BEIMUMHBI YCTaHABIMBAET CBSI3b MEXY:
1) 3HaueHUsAMU CITy4yaliHOM BETMYMHBI U UX BEPOSTHOCTAMH;
2)3HaueHUSIMH CITy4ailHON BETUYMHBI U €€ JUCTIEPCHUECH;

3) 3HAYCHUSMU CITyYaiiHOM BEIMYMUHBI U €€ MAaTEMaTHICCKUM OKHIaHHEM;

8. DyHKIMSI pacrpeIeieHus F(2) moxer NPUHUMATD CIICYIONINE 3HAYCHUS:
1) Om 0 oo 1;



2) Om 0 00 +o;

3){uanazon 3HayeHull @QYHKYUU pAcnpeoeneHuss 3d8UCUM OM 3HAYEeHUll CIYVYAUHOU
BENUYUHDL,

9. MareMarndeckoe 0KUJaHUE TUCKPETHOM CIy4ailHON BEJIMYMHBI XapaKTePHU3YET:

1)ee pazobpoc,

2)ee cpednee 3naueHue;

3)ee acummempuio;

10. VkaxuTe copaBeIIUBBIC YTBEPXKISHUSA Uil (DYHKIIUU pacrpeiesieHus] CIydaiHOu

BCIINYHNHEIL.
I DiF(x]E) lim F(x]:) lim F(x]:) ; F()=F(
2 F(x)=0 ) lim F(x]:) lim F{x]:) ¢ F(D)=F(

TecT py0eKHOro KOHTPOJIA K MOAYJIIO 3.

1. CoBOKYNMHOCTh BCEX MOAJIEKAIIUX M3YyYEHHIO OOBEKTOB WJIM BO3MOXKHBIX PE3YyJIbTaTOB
BCEX MBICIMMBIX HAOJO/IEHUH, MPOU3BOAUMBIX B HEM3MEHHBIX YCIOBUAX HaJ OJHUM OOBEKTOM,
Ha3bIBACTCS

1) BBIOOpKA;

2) reHepayibHasi COBOKYITHOCTb;

3) craTuCTHKAa;

2.IlocnenoBaTenbHOCTD, MOMYYCHHAS! B PE3yJIbTAaTe PACIIONOKEHHS B MOPSAKE HEyOBIBAHUS
3JIEMEHTOB BHIOOPKH Ha3bIBACTCS

l)craTucTrueckuii psim;

2)psAn pacTipeieTICHUS;

3)BapuallMOHHBIN P,

3. Beibopka — 310

1)mocnenoBaTreabHOCTh HE3aBUCUMBIX OJIMHAKOBO PACIIPE/ICICHHBIX CIyYailHbIX BEJIUYUH;

2)KOHKPETHBIN HAOOP TaHHBIX, MMOTYYECHHBIN B pe3yJbTaTe SKCIIEPUMEHTA;

3)resepanbHasi COBOKYITHOCTb;

4. Peanuzanusi BBIOOPKU — 3TO

1) cyuaiinbiM 00pa3oM 0TOOpaHHBIE JIEMEHTHI BEIOOPKH;

2) HabOp KOHKPETHBIX JaHHBIX, TOJIyUEHHBIX B Pe3yJIbTaTe IKCIIEPUMEHTA;

3) 3KCIIEPUMEHT, IPOBOAUMBIN HaJl BEIOOPKOIA;

5. OueHko# Hen3BecTHOU (PYHKIIMHU pacHpeesICHUs SBISEeTCS

l)cTatucTrueckoe pacipeesieHue;



2)CTaTUCTHYCCKUH PSIII;

3)HU OJIMH U3 NPEIOKEHHBIX BAPUAHTOB HE SIBIISIETCSI BEPHBIM;

6.Ommupuueckas  (QYHKIMA ~— paclpeeNeHds — COydyallHOW  BEJIMYMHBI <X —  3TO

byHKIUSA F,x) , OTIPEIEIIIONas Ul KaKJI0T0 % OTHOCHUTEIbHYIO YACTOTY COOBITHUS

D{sz}

2 {4 =}

3) {}f <X }

7. Kakoe u3 clienyrolux yTBEpKICHUH s68/152emcs BEPHbIM?

1) Omnupuueckas (yHKIMS paclpelesieHUus] MOXKET NPUHUMATh JIoOble 3HAYEHHUS B
urTepane (—o0, +o2) .

2) Owmnupudeckas (YHKIMS paclpeseleHuss MOXET IpUHUMAaTh JIo0ble 3HA4YeHUs B
unreppane|0, +00) .

3) Omnupuueckas (QYHKLIMS paclpelesieHUs] MOXKET NPUHUMATh JIIOOble 3HAYEHHUS B
MHTEPBAJIC [0,1];

8. 'mcrorpamma siBisieTCst NPUOIMKEHUEM

1) dyHkumu pacnpenencHus;

2) IIOTHOCTH paclpeacacHus;

3) CTaTUCTUYECKOIO pacHpeesICHM s,

9. BriGbopouHoe cpeHee SBISIETCS OIEHKOU

1) MmeauaHsr;

2) cpeHEKBaAPATUYECKOTO OTKIIOHEHUS;

3) MareMaTUYECKOrO OKUAAHUS;

10. Berbopounasi tucrepcusi UMEeT pa3MepHOCTh

I)rakyro xke, Kak ¥ Uccaeayemas cilydaliHas BEJIMUHHA;

2)KBaApaT pa3MEPHOCTH UCCIIETYEMOM CIIy4aiiHON BEJINYUHBL;

3)BBIOOpOYHAS TUCTIEPCHS SBIISETCS O€3pa3MEepHOIA.

Kpurepnn 1 MeToAMKa OIICHUBAHMS TECTHPOBAHMS:

OnuH TecTOBBIM BOMPOC: 1 Oat BBICTABISETCS CTYACHTY, €CIM OTBET NMpaBWIbHBIN; 0 0amioB
BBICTABJISICTCA CTYACHTY, CCJIM OTBCT HeraBHHBHBII;'I.

33[{3‘[1/1 AJIst CaMOCTOATEC/IBHOI'O pelICeHMA.



1)

2)

3)

4)

S)

1 cemecmp.
KomnuiekcHble yHC/Ia U ONepaliii HAl HUMHU.
(i+1)°
(i-1)?’

1) Beruncomre: (3—45]5;%;53; (2+3i)+4-7i;

2) Beruucaute, mpecTaBUB YUCIO B TPUTOHOMETPUUIECKON hopme:
(1+0)*%33-3;V—-4—4i;

3) Haiinure MOyIu ¥ apryMEHTBI CIEAYIOLIIMX KOMIUIEKCHBIX YACENT:

a) z, =3 -i;6)z, =—6i; B)z, =4 +4i.

4) BeimoaHuTe ACHCTBUSA:

2) (1+1)2(1=1)2: 6) L=~ 23 oy (72705 1y 4/=1=1
T+i 2-3i

5) Ykaxxute MHOKECTBA TOYEK KOMILUIEKCHOM TIJIOCKOCTH, 3aJJaHHBIX COOTHOIIICHUSIMH.

Beinonaure yeprexu.
A)|z-323,6) 0<Imz+Rez<2.

bunapHble OTHOLIEHHUS U UX CBOMCTBA.
1. Kakue OuHapHbIe onepaiiiy onpeeseHbl HA MHOKECTBE: a) HaTypaJlbHBIX 4yHced, 0)
PalMOHAIBHBIX YNCEN, B) AEUCTBUTEIBHBIX UnCEN?

Jluneiinas anredpa.

(_1 2)- Haiimmre A+2B, A- B, B- A.

[TycTh manbl MaTpuIel 4 = (3 4) ukb 3 4

5 6
1 6 2 0 -3 4

Ilycte ganbl matpuupl 4 = {3 -2 —1luB=| 0 3 2 |. Haiigure 3A-
5 4 0 -2 5 -1

4B, A? BZ

Pemure CJIY, ucnons3ys meron ["aycca:

2x+y—-z=1,
3x+2y—-2z=1,
X—y+2z=35.

1 3 3 -2

0 -1 3|2 2 5 =2

Beruucnure onpenenurenu: |2 0 2|; 1 5 2 _3;

5 —4 1
1 3 0 -4

o 3 1 2 -1
Haiimre MaTpuily, oOpatHyto K gaHHo# 1) A = (_ 4 2); 2B=13 0 1
-2 1 -1



6) PemmuTe cUCTEMBI YpaBHEHHUM, UCTIONIB3YsSI
a) meton ["aycca;

b) npasuio Kpamepa;

¢) o0paTHYIO MaTpHILy.
2x+4y+z =4, 2x—y+3z=2,
1.93x+6y+2z=4, 2 ¢ x+2y-5z=0,
4x—-y-3z=1. —x+3y—8z=-2.

3) Uccnenyiite Ha COBMECTHOCTh CUCTEMY YpaBHEHUH U pemuTe ee MetooM ["aycca,
€CJIM OHa COBMECTHA:
X +x, +2x; —x, =1,
2x, =X, —x; +x, =1,
3x, +x, +5x; +2x, =3,
X, =X, —x;—x, =4.
DJIEMEHThI AHAJIUTHYECKOM reOMeTpUH

IIpssMoyTonbHasg  CcUCTeMa KOOPJMHAT HA  IJOCKOCTH HDGOGD&SOB&HHG

OPSIMOVTOJBHBIX KOOPAWHAT (IIapasliedbHBINA IIEPEHOC OCEH, TOBOPOT OCEW KOOPAWHAT).

1) Cpenan mnapaieNbHBIM TEPEHOC OCed KOOpAWHAT, MPUYEM HOBOE HaJalio
paconoxeno B Touke (J;(3;—4). UseectHbl cTapple KOOPAMHATHI TOYKH

M(7,8).Onpenenure HOBbIE KOOPAMHATHI 3TOM K€ TOUKHU.

T
2) Cucrema KOOpAuHAT NOBEPHYTA Ha yroy & = - Onpenennure HOBBIE KOOPAUHATHI

Touku M( V'E ,3).

3) Mana Touka M(4,5 ;5,5). 3a HOBble KOOPAMHATHBIE OCH NMPUHATHI NpsiMble2X-1=0 (ochb
0,v"), 2y-5=0 (ocs 0;x" ). Haiigure xoopauHaTel ToukH M B HOBOWCHCTEME
KOOpJIMHAT.

Ilpoekmng orpeska. IIpocredinne 3amadum Ha IUIOCKOCTH (IeJIeHHE OTpPE3KA B

JaHHOM OTHOIIICHHUHU, PACCTOAHUC MCXKAY IBYMA TO‘-IKaMI/I).

1) Halimure 1ymiHBI CTOPOH TPEYTroJibHUKA C BepiIMHaMu B Toukax A(3,2), B(-1,-1),
C(11,-6).

2) Touka M nenuT OTpe30K M 1 M 7 Ha 4acTH B oTHoweHuu 1:2. Haliaure KoopInHaThI
M, ecim, M (1;-4), M, (2;8).

3) Ha ocu opauHaT HaiiiuTe TOUKY, paBHOYnaleHHYIO oT Touek A(10,8) u B(-6,4).

4) Haitnute nuHBI MEIMaH TPEYTrOJIbHUKA ¢ BepiiuHaMu B Toukax A(3,2), B(-1,-1),

C(11,-6).



VYpaBHeHHE JIMHWM HAa IUIOCKOCTH B JICKAPTOBOM W MOJSIPHOU CUCTEME

KOOpJMHAT.
1) ITocTpotite TOYKHU, 3a/1aHHbIE MOJISIPHBIMU KOOpPJIMHATAMM:

A(&5):8 (2 E)ce-D.
4 3 B

2) Haiinute nonspuble koopauHaThl Touku M(1,4/3) , ecium momoc coBmagaer c
HAyYaJIoM KOOPJMHAT, a MOJISIPHAS OCh-C MOJIOKUTEIHHBIM HAIIPaBJIEHUEM OCH abCIuce.
3) B nossipHO# cucTeMe KOOPAMHAT COCTABbTE YPABHEHUE: ) OKPY>KHOCTH C LIECHTPOM B

noJrroce; 0) MoynpsMO#, TPOXOAAIICH Yepe3 MOI0C U 00pa3yroIIei ¢ MOISIPHON OChIO

T
o1 —.
yrol o

IIpsmas TuHKMSA HA IIIOCKOCTH: YPaBHEHHUE IIPSIMOM C YIIOBBIM KOBd)d)I/IUI/IeHTOM; O6IJ.I€€

ypaBHEHHE IIPSMOI; YpaBHEHHE IPSIMOU, IPOXOJIIEN yepe3 2 3aJaHHbIe TOYKH: VIO

MEXKAY JABYMSA TPAMBIMH, VYCJIOBHEC MNApPaJUICABHOCTH M TNCPHCHAUKVIIAPHOCTH ABYX

OpsIMbIX. PaccTosHUE OT TOYKHU IO HIPSIMOM.

Ha mutockoctu 3amansl Tpu Touku A(0,1), B(6,5),C(12, -1) . Haiigure:

1) ypaBaenus cropon AABC;

2) ypaBHEHHE MEMAHBI, POBEJCHHOMN M3 BEPIINHEI B;

3) ypaBHEHUE cpeAHEN TUHUM, apaiienbHoil BC

4) ypaBHEHUE BBICOTHI, OMYIIEHHON U3 Touku C;

5) BuyTpennue yrisl AABC;

6) JUTMHY BBICOTHI, OITYIIIEHHOHN M3 TOUYKU A Ha cTOpoHy BC. BEITIOIHUTE YepTEK.

JIMHUHN BTOpOro mopsiaka (3JUIMIIC, OKPY)KHOCTh, runepOoa, mapabdoia).

1) CocTaBpTe ypaBHEHHE OKPYXHOCTHU, Y KOTOPOU LIeHTp HaxoauTcs B Touke O(-1,4) u

paauyc paBeH 3. BbIIIOJIHUTE YepTEK.

2 Z
X vV
2) MaH sniaunc - + P 1Haiinure ero momyocu u paccrosHue MKy (HOKYCAMHL.
=]

BrinonHuTe yeprex.
2 2
X ¥ .
3) dana runep6oina P 1. Haitnure ee momyocn, paccTosiHne Mexry GoKycamMu

25

U1 aCUMIITOTHI. BeITTOTHUTE YCPTCK.

IIpuBenenue OGH.IGFO YPaBHCHUA JIUMHWUHW BTOPOI'O IMOPAJAKA K KAHOHUYCCKOMY

BHUY.

[TpuBeauTe ypaBHEHUS KPUBBIX K KAHOHHYCCKOMY BH/Y U BBIIIOJHHUTE YEPTEXKH:
D5x% +2y2 +20x+ 20y— 10= 0;
2)x* —yi+6x—14v—6=0;



S)

6)

32y —2y—10x+11=10;
Hx?+y?+2x—4x+1=0.

v n 193
JInneiinple npocTpadcTBa. IIoHATHE BEKTOPA B IPOCTPAHCTBE R". JIuneiinpie onepanuu

HaJ BEKTOPAMU U UX CBOMCTBA.

- = - = = o
1) Jlaus! Bextops! Au . ITocTpoiite BekTopsl: 1)34; 2) % b 3)- % 4)-2(a + b)

5)-3(d — b).

2) B npasmbroM mectuyronsanke ABCDEF AB = @, BC = b . Beipasure uepes
aHbBeKTopmﬁ, EE': ﬁ, ﬁ, ﬁ, AE.

Basuc. Paznoxenue Bekropa 1o 6asucy. KoopanHaTel BEKTOPA U €ro JUIWHA.

1) Haitnure ABn |[AB|, ecmu A(1,3,2) n B(5.8,-1).

2) Hopmupyiite BeKTOp d= 31:+4f-12k.

3) Haunsl Bepiwabl TeTpasapa ABCD:A(-1,3,6), B (2,-2,1), C (-1,0,1), D(4,6,-3).
HaiinnTe KOOpIMHATHI U AITUHBI BCKTOpOBE , ﬁ, E Komnuneapssl i1 JaHHBIC
BEKTOPBI?

Jluteparypa: [1] ctp. 80-82, [5] cTp.45-48 (u.1).

CkaJisipHO€E IPOU3BEJICHUE IBYX BEKTOPOB U €0 CBOMCTBA.

= -
1) Haiizure ckanspHOE IPON3BeACHHE BeKTOpoB (u b, ecrm || = 2, |b |=3,
. T

—* oy ) —» 5 —=
2) Haitmure (5d + 3b,2d — b), ecm |d| = 2, |b |=3, a-Lb.
3) Hansl BepmuHbl TeTpasapa ABCD:A(1,-3,6), B (-2,2,1), C (4,0,1), D(-4,6,-3).

Haiinure Bayrpennne yrasl ABC u ABCD(ucnons3ys ckaaspHOe MpOM3BeeHNeE).

BekTopHOE IPOU3BEIEHNE ABYX BEKTOPOB U €0 CBOMCTBA.

o = = I = = I 7 = > 3
Onpenenure u nocrpoiire BekropC = [d, b], ecu 1) @ = 31, b = 2k, 2)da =1+,
T = =
b=1—].
= —
BhIupCIHTE MIOMAbL HapaieorpaMMa, IOCTPOEHHOTO Ha BekTopax (I H b, ecrm
= —
QEEJSJ_Z)J‘E}‘:SJ _216]
2. Beluucinure IO TPEYroJbHUKA c BEpIIMHAMA B TOUYKAX

A(L,1,1),B(2,3,4),C(4,3,2).



CMelraHHOE OPOU3BEICHUE TPEX BEKTOPOB U €TI0 CBOMCTBA.

.
3. Haiigure cMemanHoe nponssencHue Bekropos (&, B, €), ecnn d (2,-1,-1),

E (1,3,-1), ¢ (1,1,4). Byayt nu 5Ti BEKTOPbI KOMILJIAHAPHBI?

2) Haiinute 00beM TpeyroibHOW NHUpaMHIbI ¢ BEPUIMHAMU B TOUKax A(2,2,2),
B(4,3,3), C(4,5,4), D(5,5,6).

4. Onpenenute BbicOTy mupamunnl H p, ucnons3sys ycnosus npeasiayeii 3a1aun.

YpaBHEHHE TOBEPXHOCTH U JJUHUM B IPOCTPAHCTBE. Y PaBHEHUE INIOCKOCTH 06mee

YpPaBHEHHE; YPAaBHEHHUE IIIOCKOCTH , MPOXOAAIICH Uepe3 TPU 3aJaHHBIC TOUKH; YTOJI

MEXKIY IJOCKOCTSIMH; YCIOBHE MAapaJICILbHOCTH Y INEPHSHANKYIIPHOCTH IJIIOCKOCTEH;

PaCCTOSAHHUE OT TOYKH 10 ITIJTIOCKOCTH.

1) Kakyio mOBepXHOCTb onpeensieT ypasuenue X° + = + 4x = 02

2) Kakoii reoMeTpudecKkuii 00pa3 mpeICTaBIsIeT KaK/1as U3 CUCTEM YPaBHCHUI:
)y=0, z=0; 2)y-4=0, z+6=0;

HxZ+y*+z8 =16y=54))x* +y°+z° —4x = 0,2=1?

3) CocTaBbTe ypaBHEHME TIOCKOCTH, TIPOXo et uepes Touku: M 1(1, 1, -1),
M,(-2,3,4), My(1, 2, 3). BemmonauTe yepres.

4) Haitmure yron mexay miockoctamu (£ ): x-2y 42z [1-8 =0 u (Fy) ix +z - 6=0.
5) Haiinure paccrosiaue ot Touku A(-2,6,-1) no miockoctu 4x -3y+5z=8.

YpaBHEHUS NPSIMOM B MPOCTPAHCTBE: KAHOHWUECKNE M MapaMETPHUYCCKUEC YpPaBHEHUS

3aJlaHAe TIPSIMOM KaK JIMHHUU TSPECCUCHUS JBYX INIOCKOCTEH; YIOod MEXIY JIBYMS

OpAMBIMHK, YCJIOBHEC MNApAICIBbHOCTH MW TCPHNCHAMKYIIAPHOCTH JBYX TIPAMBIX;]

pacCcTOSHUE OT TOYKHU JI0 IIPSIMOMU.

1. Mans! Bepmuabl TeTpasapa A(0,1,0), B(6,0, 5), C(0,12,-1), D(5,7, 8). CoctaBsTe

ypaBHEHHUS BceX rpaHei u pedep TeTpasapa.

2. HalinuTe KaHOHWYECKUE U MAPAMETPUYECKUE YPABHEHUS MPSIMOM:
2x—y+3z—1=0,

{5x+4}r—z— 7 =0;

5. 3apaiiTe NpsIMYIO KaK JIMHUIO [IEPECEUEHUS IBYX INIOCKOCTEN

x=y y+4 =z

2 -3 -1’

BzauMHOE pacmoyiokeHHe MpsSMOM M MJIOCKOCTH B IPOCTPAHCTBE:  VCIOBHE

HapaJISIFHOCTH M IEPIECHIMKYISIPHOCTH, YTOJ MEKAY IIPSIMOM M MITOCKOCTBIO.

6. CocraBbTe mapaMeTPUUYECKUE YPABHEHUS MIPSAMOIA, MPOXOASIIEH Yepe3 TOUKY

M(1,2,-1) nepneHaAuKyIIpHO TUIOCKOCTH X+ 2)-4z-3=().



1)

2)

)

2) CocraBpTe ypaBHEHHWE IUIOCKOCTH, Tpoxomsmed depe3 Touky M(3,-2,5),

x—3 v+6 z+1

NEPIEHAUKYIIAPHO IIPSIMOM L =

3 -3’
o ., X+5 v+ -1
3) HaiiguTe TOuKy mepecedeHusl MpsMOn S~ , — 5 W miockoctn x+2y-3z-
- =]

6=0.
[loBepxHOCTH BTOpOro Iopsiaka (cdepa, IUIUIICONALL, THHEPOOTONAbI, I1apaboIonIbL,

KOHYCBI ).

Omnpenenute KOOPAWHATHI LIEHTPA U paaARyC chephl:

a)(x+ D)% (y+ 2)* +z* = 25;

O)x*+y*+z7 —4x+6y+2x—2=0.
Kakue moBepXHOCTH OMPEIENSIOT B IPOCTPAHCTBE YPABHCHUSL:

(y+1)2

C=4y;2)z=27 +y? 3TN U E0 o qigya 4y — g2

IlnockocTh M MpsiMasi B IPOCTPaHCTBE.
Hansl Bepmnb! TeTpasapa ABCD: A(1,3,6),B(2,2,1), C(-1,0,1),D(-4,6,-3). Haiinute:
1) koopnunatel AB, AC, AD,
2) BaytpenHue yriabl AABC (MCTIONb3ys CKaISIPHOE TPOU3BENICHNUE);
3) mnomans AABC (ucnonb3ysi BEKTOPHOE Mpou3BeieHue) U BeicoTy AABC,
ONYIIEHHYIO U3 BEPIINHBI B;
4) o6wem TeTpadapa ABCD (Mcnonib3ysi CMEIIaHHOE TTPOU3BEICHNE) U BBICOTY
TeTpadJipa, ONyIIEeHHYIO U3 D;
7. ypaBHeHHUs peOep U rpaHeil TeTpasipa.
2cemecmp
BBenenue B anamns.

[Moustie ¢VHKIMKM OXHOM mepeMeHHON. OO0JacTh OmpenelieHus Y MHOMKECTBO

3gauennii. OOpatHas U ciaoxHasg GYHKIMHA. DaeMeHTapHble QVHKIMUA U UX IpadUKU.

MoHoTOHHOCTE (QYHKIHHI. OTpaHNYEHHOCTD (DYHKIUI.

8. Haiinute 06acTh onpeaeneHrss © MHOXKECTBO 3HAUEHUH CIICAYIOMUX ()YHKIIHMA:
x—2 I (142 ]

}::—2 1;r=—:L ;v =41+ 2x+ 3sinx;y =x% — 6x + 5;
X— X—

2. YCTaHOBHTE YETHOCTH MJIM HEUYETHOCTh YKa3aHHBIX BBIMIE () YHKITHMA.

3. Bynyt im 3T QyHKIMH OTPaHUYEHHBIMU?

0.



YucioBas IOCIeI0BAaTENbHOCTE U €€ Impeie. BUbl HeonpeneIeHHOCTEN B UX

packKphITHE.
=

1. Mokaxute, uto lim = Onpun — oo,

2. Halinute npenesnsl npu 1. — 22,

l—
n+a\ n+vn I an®—2

S — )
lim 22 iy B o (W L — YTl

g
an?+n-5 n3 43 VR

Jluteparypa: [1] cTp. 151-152, [5] ctp.142-147(u.1).

Ipenen dyakunn. OnaocToOpoHHKE npenenbl. TeopeMsl 0 npenenax GyHKIUM.

Brruncnenue npenenos. IlepBEIi 3aMedaTeabHbIA IPEAEII U CIEACTBUS U3 HETO.

Brruucnure npenensr:
. . x+1 .
lim,_, (5x* + 3x —4); lim,_, — lim,_.,——;1
X =]

x* —a* X . sin2x tgmx I SINX — COSX

lim ————; lIim ——; lim——; lim———; lim
3 3

x—ax?® —a?® x—osinx’ x—0 «x x—08sinnx’ xmy T 4x

BTtopoil 3aMeyaTeapHEIN IPeaes U CIEICTBUSI U3 HETO.

Brruucnure npenesnsr:

. 2 X+ -1 zx+1 1
llmﬂ_,m% lim (1 + 9% lim,, o, = lim, o (1 + sinx)an;
lim (x
n—ro

JAnddepennuanbHoe 1 HHTErpajibHOE HCYUCTICHHUE.

IIpousBoaHas cinoxuoil ¢yukmun. Juddepennunan. [Iponssoaasie U b depeHIHaNIb]

BBICHTUX TIOPAAKOB.

BEIMHCITHTE YKA3AHHBIE POH3BO/IHBIC HITH TH((EPEHIHATH CIEYIOmIX byHKIHiI:
LF(x) =2% +1,f (x)—"

2In (x +/x + 1), df (x)—?

3.f(x) = sinx(4x —3), f'""(x)-?

4. f(x) =tg(x* +2x* + 1),d*f(x)—

5. f(x) = cos(lnx) — sin(inx), f'(x)—?

IIpasuwino Jlonurand.

Breraucnoure CJIeayromuce npeaciibl:

x%—3x+2 . 11111 x% —Ex+65iny
x_'lxg—xz—x+1 ! x=0 x5 ’

. xZ—186
9. llmx_,q, ; lim

—Sx+ -=1‘

. 1 1
lim, ., (———);
x—=1 (I .'1'—1)’



1))

2)

—_—
4_ - I

I y Moe
. Y1—x—1 ., A Vx—2 X+ x+vx
lim,_, ——;lim,._, llm 2 lim Y——

* E—GE’ x—d Vx—4 xotoo  Vx+2

WuTepBanbl Bo3pactanus U yObIBaHUS QYHKIHMU. JIOKAIBHBINA SKCTPEMYM.

10. Haiinute uHTEpBaIbl BO3pACTaHUs M YOBIBaHUS CIEAYIOMIMNX (QYHKIIUI:

fFx)=2-3x+x% fx)= VE, y=xZ4+x+1;f(x)=xlnx; f(x) =e*

11. Uccnenyiite Ha AKCTPEMYM cIeayroume byHKIIN:
Dy=—2y=2-0)k+1)
Jluteparypa: [1] CTp.210-21 1, [5] ctp.174-178(u.1).

BeIDVKI0CTE M BOTHYTOCTH Ipaduka dyHakimu. Touku neperuoda.

12. Haiinute MHTEpBaIbl BHITYKIOCTH M BOTHYTOCTH I'pa)MKOB CIEAYIOMUX (DYHKITHIMA:

=2-xxx+1D%y=

}.F =

e+ 4‘ l
13. Ykaxwure TOUKH repernda rpagukoB yKa3aHHBIX BbIIIE (DYHKITHH.

Acumrnrorsl rpaduka dyakimu. MceaenoBadane QyHKINI U IIOCTPOEHUE IPadUKOB.

14. HaliguTe acUMOTOTHI M IOCTPOiTE TpaduKu () yHKITHIA:

. xE+2x—1 , x2-2x+3 . S
x ! x+2 g_x<

X
15. Uccnenyiite hpynknuio V = R MOCTpOMTE ee TpaduK.

HNHTerpanbHoe ucuucjieHue GQyHKIMU OAHON NepeMeHHO

[lepBooOpa3Hasi, HEONpENEICHHBIM HMHTErpaJl M WX cBoicTBa. OCHOBHBIE METOMIbI

HHTCTPHUPOBAHUA (CBG)IGHI/IG TaOJIMYHBIX HHTEIrpalioB, 3aMCHa NIEPEMEHHOM,

HUHTCTPUPOBAHUC I10 ‘laCTSIM).

Breraucnoure CICAYIOIHNC UHTCTPAJIbIL:

[ s [ g [ O g (3 - x4 sind)d [

vx v x x2-5

Va+lnx . xdx xFdx . x% dx
2)fwfz+l Ide’ f2x2+3"’r1+x9* fﬂ-‘ﬁ'
3) [ xsin2xdx; friffw, fiﬂ—?dx

HMuTerpupoBanne pallioOHAJIbHBIX U MPPAIMOHATBHBIX d)VHKHI/Iﬁ

Breraucnoure CICAYIOIHNC UHTCTPAJIbIL:

dx dx dx dx dx x242 o
f ’f ) f ) f ;"r(x—ﬂ{x—a:}’ fxz_'_ldx’

x2 —6x—7T xE+2x+16 2x+3 xT4+2x—3
dx
- . x
f,:,f‘i,,l'].—FEx e*dx.
Y1l—x

OnpeneneHublii HHTErpaI 1 ero ceoiicrsa. Popmyna Herorona- JleiiOHuIA.




Brruucnure crneayromniiue HHTErpabl:

T

ff(x +x)dx; ffx - sindxdx;
2 x-2
flzx“-l 5xdx-f ) = dx;

x24+2x+5"
1 i i 2
f 2% dx f4x2c0531dx Jinxdx J’4[s£n3x sin7x)dx cxdx
xe ; ; ; : D] —==.
J V] ! 0 1V xz +8

ITpunoxeHus onpeIeIeHHOT0 NHTETpaia (BI:I‘-II/ICJIGHI/IC IUIOIIAJACH, JJIUH OyT U T.II.).

1) Beruuciure miomans GUrypsl, orpanudenHoi muausamu:y = tgx,y = 0,x = g
2)  Bplumcnaure — WIOMAAb  IUIOCKOW — (UTYpBl,  OrpaHUYEHHOW  JIMHUSMH:
v=Inx,y=0x=e.

3) Ompenenure o0BeM Tena, 0Opa30BaHHOTO BpalieHHeM BOKpyr ocu OX Qurypsl,

OTPaHUYECHHOW JTMHUAMU _’}!2 Ox, V= 3x.

HecobcTBeHHBIE MHTErPAJILI 1-T0 U 2-T'0 THIIA.

Beruucnure cneayromnie HHTErpaibl:
xdx dx
f e~ ¥dx; f (x +7)1%dx; f : f —
o o , 14+x J,(1+x)

3-ii cemecTp.

DOYHKIHN HECKOJbKHUX NepeMeHHbIX.

n
MHOkecTBa B mpocTpancTe fi . DyHKIMK 11 — nepeMeHHbIX (n1=2.3). [Ipenens u

HCIIPCPLIBHOCTD.

1. Haiinute obmacte onpeneneHus QyHKIIMU U BBIMOTHUTE YEPTEK:

x+v

_ 2 2 _
z=Jy:—2y+x:,2)z= 32’—!?1——!—
1) \/.} .} ’ ) «.I."}fz— ) M x+31.r
2. Beruncnute ciaeayroume npeeisl:
: . X . 2 42 : X +y® , x*+y°
1) lim sin—;2) lim ¢ ,3) Ilm ———;4) lim ———;
¥ Y—=2 v x¥—=0,y—=0 x=0y=0 VX x—=0,y—=0 VX

3. YkaxxuTe TOUKU pa3pbiBa rpaduka QyHKIUH:

2 ..r
1)z =220 ) 243, :13)z = ev.
x

x+V

Jluteparypa: [1] cTp.364-365, [5] cTp.192-193(u.1).

YacrtHble 1pou3BOIHbIE U TUuddepeHmansl. DkecTpeMyM DVHKIINA 2-X IEPEMEHHBIX.

1. Haiinure dz s cnepyromux ¢yHKIIHNA:



. x z,..2 1
Hz=sin—,2)z=e" 1V 3)z = xy5+—.
¥ vax?

2. Uccnenyiite Ha SKCTpeMyM (DYHKITUH.
)
z=x"4+2xy—4x+8y, 2)z=2x"+y*—xy,3)z=x"+xy+y +x—y

JIBOMHBIE HHTEIrPAJIbl, HX CBOHCTBA U BLIYNMCJIECHHE.

Brruucnure uHTErpaibl:
1)
ﬂ(x — 3y)dxdy,roe(D)orpanuyeHa TUHUAMH X = 2,x = —2,v =1,y = 3.

(D)
2)
[J(1 + 4x*)dxdy,rae(D)orpannyena nuausMu x = 0,y = 0, x + 3y — 3 = (

(D)
3)[[ xdxdy, rae(D)orparuyena nuauamu y> = x + 1,y + x = 1,
(D)

KpuBoanuetinsie nHTErpansl 1-ro U 2-1o THIIA.

Breraucnoure HWHTCIpaJibl:

1. [ ydx+ Zdy, e L-nyra KPHBOIi
v

y=e *orTo4kH A(0,1) go Toyku B(—1,e).

L)
2. f (x —y)dx+ (x + v) dy,rne Lnayra KpUBOHI
v = x% — 1goot Touku A(1,0)mo B(2,3).
Paovi .

Yucaoseie psaasl. OcuoBHbIE moHATHI. CyMMa psina. OCHOBHBIE CBOWCTBA PAOOB.

Heo0xoauMblii OPpU3HAK CXOJIUMOCTH psia.

in-2
ne4+1

1. Haligute niepBbie TpU 3JIEMEHTA YUCIOBOTO p;maz
2. 3anummTe mTpocTenIyro GopMyiTy n—To dJIeMEeHTa psia:
101 11
1+-4+-4+-—+—4+---
2 5 79
3.Haiinute CYMMBI CIIEAYIOIINX PALIOB:

I)En DEHJZJZ:& 1 o ]Z-n 1

1

n(n+3)’ (2n-1)(2n+1)



4. VccnenyiiTe psiibl HA CXOIMMOCTh, UCIIOJIb3YSI HEOOXO0IMMOE YCIIOBHUE CXOIUMOCTH

psana

) il

TTonoxurensHbie psiabl. O000LIEHHBIN TapMOHUYECKUN PAA. JJocTaToUHbBIE TPU3HAKHU

10n—1

CXOAUMOCTH  3HAKOIMOJOXHTCIBbHBIX  PAAO0B: IIPU3HAKHU CpaBHCHMHA, IIPU3HAKHU

JlamamOepa u Koy, nHTErpaipHbelii npusHak Komu.

Uccnenyiite cnenyromue psiabl HA CXOOQUMOCTD:

EPP

100“

I)Zn—l 22)21‘1 l— 3]

Yn(n+1)
DINBECSTY ) ek

3Hakouepenyronmecs psaasl. [IpusHak JlelOoHuia. 3HaKkonepeMeHHbIE PAIBL.

2“’

8) E Zn+3

n3+211+l ’

AOcomoTHAs U YCIO0BHAA CXOAUMOCTD.

Hccnenyiite cienyromue psiibl Ha aOCOIIOTHYIO U YCIIOBHYIO CXOAUMOCTb:

D=1 (1" —

3 1
(n®+1)n"

3/n= R +1 n+1

DL D" —, DB (D

n|n+1j| el

HEZ, (DL oo D) 2= (1)

DyuruoHanbHble psaasl. O0IacTh cX0AUMOCTH. PaBHOMEpPHASA CXOIUMOCTb.

nin+1)’

1.HaiiguTe 061aCTh CXOAUMOCTH PSIOB:
, - (x+27"
D Xr=on(n+ 1)x™, 2) 2o o (=1)" —

2.Onpenenurenpu [x|<I cymmy psima 1+x+x>+...x"+... 1 HecneayiiTe ero Ha
PaBHOMEPHYIO CXOAUMOCTh Ha oTpe3ke [0,1].

3.MccnenyiitexapakTepcX0oIuMOCTUCIE Y IOINXPAIOB:

DXYr (I—x)x™0=x <1,
2)E:=1§,0 < X <+

Crenennble psannl. Pagnyc ¥ HHTEPBAJI CXOIUMOCTH .

Haiinute pannyc u MHTEPBAI CXOJAUMOCTH CIEAYIOIINX CTETICHHBIX PSJIOB:

1) 5= (cbn{;:i’.r:zl]x HNZ . (x—1)" n.{n+3j Y nln + 1",
DT~ 1) 2

n+3

Pasnoxenue ¢pyakuuii B creneHusle psaabl. Psan Teinopa. Psag Maknopena.

l.Hanumure pasnokeHWe B CTENEHHOM psAJl MO CTENEHSIM X IJs CJICAYIOIIUX

b yHKIHIA:



1+x x10 x

4) 5)

1—x 1-x 1tx—2x%

) e?*; 2)sin(x?); 3)n

2. Paznosxure dynkimio y =2*8 psan Teiinopa o crenensm (x - 1).

[Nepuoanyeckre PVHKIIMK U UX CBOWCTBA. TpuroHoMeTpuyeckas cucreMa yHKIIMA,

€€ OpPTOrOHAILHOCTE. Pasmoxenue dvHKUHNA B pin Pypee (7 = 21M) . Pansl Oypee

JUITYETHBIX U HeYeTHBIX QVHKIMHA. Pansl Dypee it dyaxnmii ¢ nepuogom 7 =2/.

IIpuMepHBIC 3a0aUn A PEIICHUS.

1.Paznoxure B psan Oypre GyHKIHIO f(X) , MEpUOAUUYECKYIO ¢ iepuoaoM 1 = 2Tu

3aJJaHHYIO0 Ha POMEXYTKe [-T1,TT] :
A

f)=1 4

T,0=x =m.

-m=x <0

2.Paznoxure B psan @ypre pyHkuuio f(x) , 3aJaHHYI0 Ha IpOMexXyTKe [[12,2] :
0; 2=x<0
f@]_{&ﬂgxgz.

1
3.Paznoxwure B psig Oypre o cuHycaM (Wi KOCUHYcaM) QyHKITHIO f[x] =3 ¥+ 1,

3a/laHHYIO TOJIBKO B npoMexytke [0,TT].
Jlugppepenyuanvnvie ypasuenusn

3amaun, npuBogsnme K nuddepeHmanbasM ypasaeHusaM. J(uddepeHumnanbpHbie

YPaBHCHMUS IICPBOTO IMOPAAKA, 06]].[66 pEIICHNE M HadaJdbHEIC YenoBHs. 3agada Komm.

1. [TpoBepbTe, SIBISAIOTCS JIW PEIICHUEM TaHHBIX TU(depeHITnaNbHBIX YPaBHECHUI
yKa3aHHbIE (PYHKITUH:
r 2
Dxy' =2yy=5x%
no__ .2 2., _ 1,
)y =x"+yLy=-;
X
2. CocraBwte auddepeHimanbHble YpaBHEHHS 3aJaHHBIX CEMEUCTB KPUBBIX:
2 —x. 2 2 _ .
Hhy==_Ce*+ (e, x°+yv =0
3. DKCepUMEHTANIBHBIM IIYTEM YCTaHOBJIEHO, YTO CKOPOCTh PaJAMOAaKTUBHOIO pacnaaa
MPOMOPLMOHANIbHA KOJIMYECTBY HE pacmaBiierocsi BemectBa. Cunras, 4To HayallbHOE
KOJIMYecTBO BemecTBa paBHO My, HaiiuTe 3aBHCHMOCTH MEXIy KOJIMYECTBOM HE
pacnasiierocs Bemniectsa M u BpemeHeM t.

HI/Id)d)eDeHHI/IaJ'IBHBIe YPaBHEHHS C pa3ASSIONIMMUCS IEpeMeHHBIMH. O THOPOJIHEIC

nmud depeHnraIbHbIE YDABHEHHUSL.

HaiinuTe obuiue uam yacTHbIE peLICHUs CIeAYIOMUX U hepeHInaTbHBIX YPAaBHEHHINA:



D (xy*+x0)dx+(y—x*V)dy =02 xyy’ =1—x%; 3)y = —ysinx;
H(xZ—1)y" +2xy2=0,y(0) = 1;5 (x + 2y)dx — xdx = 0, 6) }f’zi—":;

Jluneinsle nquddepeHIMaIbHbIE YPABHEHMS IEPBOr0 MOpsaka. YpaBHeHus bepHyuIn.

YpaBHEHHUS B IMOJTHBIX HHd)d)eDGHHPIaJIaX.

Haiigute obmue pemenus cneayommx quddepeHInanTbHbIX YPaBHEHHH:

Hxy —2y=x%cosx; 2y —j—c}f = 2x%3) v + yctgx = . :

Hxy' +v=vyvinx; 5) 2xcos*ydy+ (2y— xsin2y)dy = 0;

JluddepeHmanpHble YPABHEHNA BTOPOI'0 HOPSAKA, MX OOIIHe PENIEHNS U HAYAJILHEIE

YCJIOBHUA. 321[[3.‘{3 Komm. Ilonmkenue nopsaakKa I[I/Id)d)epeHHI/IaJIBHOFO YPaBHCHU .

Haiinure obuiue uam yacTHbIE peLICHUs CIeAYIOMUX MU hepeHINaIbHBIX YPAaBHEHHINA:
D2y" +x* = —1;

2)y"" = sinx + cosx,y(0) =0,y"(0) = 1,y"(0) = —1;

3y = Inx.

O01me cBeieHus 0 ATMHENHBIX TuddepeHnaIbHBIX VPABHEHUIX BTOPOTO MOPSIKA.

JImHeHHbIE  OJHOPOJIHBIC I[I/Id)d)eDGHUI/IaJIBHBIC YPaBHCHHUSA BTOPOIrO TOpdadKa C

[IOCTOSIHHBIMH KOAhdUIIMEHTAMH.

Haiinute oOmiue niam 9acTHeIe pemeHus nuddepeHuanbHbIX YpaBHEHHH 2-TO T10-
psaka:

Dy"'+y"'=2y=0; 2)y" +2y"+ 5y = 0;

3 =2y =3y =0;4y" +4y'+ 4y =0,y(0) = 2,y"(0) = 1.

JIMHeHHbIC HEOJHOPOIHBIS I[I/Id)d)eDeHHI/IaJIBHBIe YPaBHCHHA BTOPOIr'O NopsaaKa €

[IOCTOSIHHBIMH KOAhIUIIMEHTAMH.

Hatinmute obmue niam 9acTHeIE pemeHus nuddepeHuaibHbIX YPaBHEHHH 2-TO
HopsIIKa:

Dy" +4y'+by=x*+3x—1,y(0)=1,v'(0) = 0;

v+ 3y =xe”;

)y + 2y +y = sinx

Hy"' =3y + 2y =cosx;y(0) =0; y'(0) = 1.

CucreMsbl TUHENHBIX TuddepeHnraipHbIX YPaBHEHHN IIEPBOTO IIOPSIKA.

Pemmre cienyromue cuctemsl AuddepeHInanbHbIX YpaBHEHH:



1))

g=}f—|—52 g+3}r+4z=2x
dz ; ) R ;v(0)=0,2(0) = 0.
—+y+3z=0 ——y—z=X
dax dax

[Ipocreiimme auddepeHnnanbable  ypaBHEHUS B YaCTHBIX  IPOU3BOJIHBIX.
Juddepenunanbabie ypaBHEHHS IEPBOTO MOPSIKA, THHEHHbIE OTHOCUTEIBHO YaCTHBIX

MPOM3BOIHBIX. TUITBI YPaBHEHUI BTOPOTO MOPSIIKA B YACTHBIX MPOU3BOIHBIX.

1.Haitnute dyakuuo z =z(x, y) , yAOBIETBOpsOIIyo auddepeHnaIbHoOMy
YPaBHEHHIO

dz

dx

1.

d2x

2.Pemnute ypaBHEHHE: p

= 6y,m0 7 = 2(%,);
3.Haiinure o0mumii MHTETpaJl ypaBHEHUS

@ L % _ .. 2 4 42y 82 82 _
l)xdx—l—}dl?—z, 2)(x° +) jdx—i— Zx}d.v—{}.

Maremaruyeckoe MOACINPOBAHUC OPUPOAHBIX nponcccoB (3amaun us3

€CTECTBO3HAHUA).

1) OxcrepuMEHTANBHBIM ITYTEM YCTaHOBJIEHO, YTO CKOPOCTh PaAMOAaKTUBHOIO pacnaia

IMpOoNnopuroHaJIbHa KOJHYCCTBY HC pPaCHaBIICTOCSA BCIHICCTBA. C‘II/ITaH, YTO HaA4YaJIbHOC

KOJIMYCCTBO BCIICCTBA PABHO M . HaﬁHHTC 3aBUCUMOCTb MCKAY KOJINYCCTBOM HC
pacmaBmierocs BemecTsa M U BpeMeHeM t.

2) (3akoH mepexoma BemiecTBa B pacTBOp.) M3BecTHO, 4TO mpu (UKCUPOBAHHOU
TEMIIepaType KOJMYECTBO BEIIECTBA, COJEpXalleecss B ONPEICICHHOM o0beMe
pacTBOpHUTEINSL, HE MOXET MPEB30UTH HEKOTOPOTO, OMPEACIEHHOTO s KaXIoro
BEIIECTBa, YMCiIa P, COOTBETCTBYIOIIETO HACHIIICHHOMY pacTBOpY. M3BeCTHO Takike,
YTO MO Mepe MNPHUOIIKEHHUS K HACBIIICHHOMY DPacTBOPY YMEHBIIACTCS KOJIMYECTBO
BEIIIECTBA, IEPEXO/IAIIETO B pACTBOP 33 €ANHUILY BPEMEHHU.

WNHbIME crioBamu, YeM OOJIbIIIE BEIIEeCTBA MEPENUIO B PACTBOP, TEM MEHBINE CKOPOCTh
nepexona. CocTaBbTe 3aKOH MEPEX0/1a BEIIeCTBa B PaCTBOP.

3) CxopocTh pa3MHOKEHHUs OaKTEPH MPONMOPIIMOHATBHA X KOJIHYeCTBY. B HauambHbIN

MOMeHT t=0 uMenoch X GakTepHii, a B TEUEHHE a 4ACOB MX YHCIIO yABOMIOCH. HaiiTu
3aBHCUMOCTh KOJIMYECTBa OaKTEpUil OT BpEMEHH.
4-1i1 cemecmp

Teopuﬂ 8ep0}1muocmeﬁ U mamemamuyeckKkaa cmamucmuka.



OIEeMEHTEI KOM6I/IHaTODI/IKI/I (HDaBI/IJ'Ia CJIIOXKCHHUA M YMHOXCHMHSA, YHCIIO NMEPECTAHOBOK,

pa3MENICHUN, COYETAHUN ).

1. Y ckonmbKHX ABY3HAUHBIX YHCEN TMepBas Iudpa yeTHas, a BTopast HeueTHas?

2. CKONMBKUMH CIIOCOOAMH MOTYT Pa3MECTHThCS 4 Taccaxupa B UYETHIPEXMECTHOU
Karote?

3. CKOJIbKO MaroHasei B BHITYKJIOM N-yTrOJbHUKE?

4. CKONBbKO MSITH3HAYHBIX YHCENl MOXHO coctaButh w3 mudp 0,1,2,3,4, ucnomb3ys
KOKIyIo M (py B JIFOOOM YHCIIE JIUIITb OAUH pa3?

5. CKOJBKUMH CITIOCOOaMH MOXHO COCTaBHUTb JJO30p U3 JABYX COJAAT U OJHOTO oduiiepa,
eciu umerorest 10 conaar u 3 opunepa?

Cayuatinple  coObiTus. [loHsATHE BepOATHOCTH ciayyaiiHoro coObitus. CsoiicTBa

BCDOHTHOCTI/I(TGODGMH O BEPOSATHOCTH CYMMBI M TPOM3BEIACHUS ABYX CIYYAHHBIX

COOBITHH).

1) B yueGHoli rpynme u3 25 CTyAeHTOB: 5 — oTinyHuKH, 20 — XopomucTsl. KakoBa

BEPOSITHOCTD, UTO HAYTaJ BbI3BAHHBIN CTYJIEHT SIBJISICTCS OTIMYHUKOM? XOPOIIUCTOM?
2) B yueGnoii rpynme 40 ctyneHToB. 20 CTyI€HTOB aKTHBHO 3aHUMAIOTCSI PYKOITAIITHBIM
O6oem, 15 3aHMMAlOTCA JBDKHBIM CIIOPTOM M S5 CTYACHTOB 3aHMMAIOTCS CTPEIHOOH.
Haiitu BeposiTHOCTb, YTO Hayraj BbI3BaHHBIH CTYIEHT HE 3aHUMAETCS CTPeNnbOOit
(cobObiTHE A).

3) UmeroTcst Tpy OJMHAKOBBIX YPHBI, COJAEPXKAIIMX COOTBETCTBEHHO 2, 4 M 6 OenbIx
IapoB | SIIIUK, B KOTOPOM 6 Oenbix u 12 yepHbIx mapoB. Hayraa BeiOuparoT ypHY U €e
COJIEPKUMOE TIEPECHINAIOT B SIIMK, a 3aT€M U3 fAlllMKa BBIHUMAIOT oauH map. Kakosa
BEPOSITHOCTb, YTO 3TOT IIap - OebIif?

dopmyna mosHol Beposituoct. Popmyinl baiteca, bepuyimu, Ilyaccona, Jlamiaca.

1) Ha xoHBeiiep moparoTcsi JeTaiu, U3TOTOBJICHHbIE TpeMs Iiexamu, npudem 50% u3
HUX M3rOTOBIEHBI NepBbIM 1exoM, 30% - BropbiM u 20% -TperbuM. BeposiTHOCTB
U3rOTOBIICHHU OpakOBaHHOM JeTanu i nepsoro nexa pasaa 0.05, mis Broporo - 0.1 u
ms tperbero — 0.15. KakoBa BEpOATHOCTH TOro, 4TO JETallb Haynady B3ATas C
KOHBeiepa - OpakoBaHHas?

2) NmeroTcst TpU OJMHAKOBBIX KOHBEpTa. B mepBoM KoHBepTe 15 KOHTPOJIBHBIX padoT
no wuH(popMaTuke, BO BTOpoM — 10 KOHTPOJBHBIX paboT mo uHPOpMaTUKE U 5
KOHTPOJIbHBIX pPabOT IO MaTeMaTHKe, B TPETbeM — 15 KOHTPOJBHBIX PpaboOT Mo
maTteMaTHke. M3 BbIOpaHHOTO HayrajJ KOHBEpPTa BBIHYJIU KOHTPOJBbHYIO paboTy IO
uHpopmaruke. HaiflTu BeposSTHOCTh TOTO, YTO KOHTPOJbHAs paboTa B3sATa U3 NEPBOTO

KOHBepTa (coObITHE A).



3) IlycThb BcxoxkecTh ceMsiH piku cocTaBisier 90%. Uemy paBHa BEpOSTHOCTH TOTO, UTO
U3 7 TOCESsHHBIX CeMsiH: B3oWmer 57?7, B3okayr or 3 1o 5 cemsn? Haiitu
HaMBEPOSTHEUIIIEE YUCIIO B3OLIEAIINX CEMSIH.

4) BeposTHOCTh M3TOTOBJICHHS JIETATM BBICIIETO COpPTAa Ha JaHHOM cTaHke paBHa 0.4.
Haiiti BEpOSITHOCTH TOTO, YTO CPElIM HayAady B3SThIX 26 JeTaliei MOJOBUHA OKAXKETCS
BBICILIETO COpTa.

5) Ayauropnyio pa®oTy MO TEOpUH BEpPOSATHOCTEH C TMEPBOrO pasa YCHEIIHO
BeINONHSAIOT 50% cryaentoB. Halitu BeposiTHOCTH TOTO, uTO U3 400 CTyneHTOB paboTy
YCIICIIHO BBINOJIHAT HE MeHee 180 cTyneHToB.

JInckperHas cllydaiHas BCJINYHHA. 3akoH n d)VHKLII/ISI pacrpCacJaICHUA.

MarteMaTH4eCKOe OXKMIAHNE U TUCIICPCHUSL. CDCHHGKB&I{D&TI/I‘IGCKOG OTKJIOHCHHUCEC.

ﬂaHBI 3aKOHBI paCpeaACICHUA IBYX HE3aBUCUMbBIX CquaﬁHbIX BCIINYHH

X 2 4 6 8 Y 0 1 2
P 0,4 0,2 0,1 0,3 P 0,5 0,2 0,3
1) I[TocTpoliTe MHOTOYTOJILHUKH pacrpeaeacHuil st X 1 Y.

2) Haiinure ¢pyHKUIMIO pacripeneneHus st X.
3) Beruncanre MaTeMaTH4ECKOE OKUAAHUE U JUCTIEPCUIO CITy4aiiHON BEIMUYMHBI
7=2X+3Y .

HenpepbIBHBIE CIyUYalHBIE BEIUYUHEL.

CrnyualiHas BeJIMYMHA 33/1aHA IUIOTHOCTBIO PACIPEICIICHHUS:

() = {CX(Z — x)npux € [0,2]

0 y BOCTHATEHBLXCTVHAAX ’
1) YcranoBuTe HeM3BeCTHYIO MOCTOSHHYIO C 1 mocTpoiite rpaduk GyHKIUUp(x) .
2) Haiinure pyHKIMIO pactpeneneHus U MoCcTpouTe ee rpaduxk.
3) Beruucanre MaTeMaTHueCKOE OKUAAHNE, JUCTIEPCUIO U CPEIHEKBAPATHIECKOE
OTKJIOHEHHE.

OCHOBHBIC 3aKOHBI pacnpeacaCHUs CIYIANHBIX BEJIMYMH.

1. BuHoMManbHOE pacnpeaesieHUE.

2. PaBHOMEpHOE pacnpeiesieHuE .

3. HopmanbHOe pacipeeicHue.

IIpuMepHBbIe 3a1aun IS PELLICHHUS.

1) BeposiTHOCTh IOTIaTaHMsI CTPEITKOM B MHIIICHb paBHa 2/3. Ctpenkom caenaHols
BbICTpenoB. CiyyaliHasi BeJIM4MHA X-4KCIIO MOMalaHuil B MUIIeHb. Haiinure

MaTEeMaTU4YeCKOe 0KUIAHUE U TUCIIEPCUIO CIIyYalHOW BEJIMYUHBI X.



2) Bce 3HaueHus paBHOMEPHO pacipeiesieHHON CITydaifHOM BETMYMHBI JISKAT Ha
otpeske [2,8]. HaliquTte BEpOSITHOCTD NONIAJaHUs CIIy4yaliHOM BETMYMHBI B IPOMEKYTOK
(3,5).

3) CnyuaitHas BemurHa X pacrpeiesieHa Mo HOpMaIbHOMY 3aKOHY C MaTeMaTHYECKUM
oxkuganuem m=40 u nqucnepcueid D=200. Berurcinre BeposSTHOCTh MOMaAaHUS
ciyyaiiHol BenuunHbl B uHTepnai (30,80).

Bapuaumonusiii psa. Beibopka. [Monuron. 'ncrorpamma. OLieHKY 1apaMeTpoB

reHepaJbHOM COBOKYITHOCTH I10 €€ BBIOOPKE.

1. TTocTpo¥iTe TUCKPETHBIN BapHUAlMOHHBIN Pl 1 HAYEPTUTE MOJTUTOH JJISI CJIETYIOIIETO
pacnpenenenus 45 nmap My>xckoil 00yBH, MPOJAHHBIX Mara3uHOM 3aJICHb:

39,39, 40,43,41,42,41, 38, 40, 41, 38, 39, 42, 42, 44, 41, 41, 39, 40, 41, 40,

41,39, 42,42, 37, 41, 44, 43, 40, 40, 41, 42, 43, 38, 40, 42, 43, 41,41, 42, 42,

43, 41, 40.

Haiinute cpennee BEIOOpOYHOE, BRIOOPOUHYO TUCIIEPCHIO M CPEAHEKBAIPATUIECKOE
OTKJIOHEHHE.

2. Habmonenus 3a mporieHToM >kupa 30 KOpoB Jayu CIAEAYIOIINE Pe3yIbTaThl:

3,86 4,06 3,67 3,97 3,76 3,61
3,98 3,57 3,87 4,07 3,99 3,69
4,16 3,76 4,00 3,46 4,08 3,88
4,02 4,17 3,72 4,02 3,78 4,02
4,18 4,26 4,03 4,14 3,72 4,33

[TocTpoiiTe 1O ’TUM TaHHBIM UHTEPBAJIbHBIN BapUALIMOHHBIN s, HAUEPTUTE
TUCTOTpaMMY ISl pacipeielieHusl, HalauTe cpeiHee apumMeTnueckoe, JUCTIEPCHIO U
CPEIHEKBAIPaTHUYECKOE OTKJIOHEHHE.

OLleHKY mapaMeTpoB TI'eHepajJbHOH COBOKVIIHOCTH IO e€ BhIOOpKe. JloBepUTEIbHBIE

HHTEPBAJIBI JJII TapaMeTpOB HOPMAJIbHOI0 pacnpeaciacHus. IIpoBepka cTaTHCTHIECKUX

TUIIOTES.

B xo7e mpoBeeHns SKCIIEPUMEHTA TOJIyUeH CIeAYIONi Ha0op TaHHBIX:

2,94 3,87 5,52 542 44 431 5,13 245 5,22

5,73 324 34 72 517 6,22 524 585 4,1

4,42 6,52 2,12 526 4,67 559 3,28

1. ITocTpoiiTe MHTEPBAIBHBIM BapUALIMOHHBIN psA U THCTOIPaMMy OTHOCUTENIBHBIX
4acToT.

2. ChopmynupyiiTe TUTIOTE3Y O 3aKOHE paCTIpeIeTICHHUS NCCISAYEMOTO TTPU3HAKA.



3. Beruucanre BHIOOPOYHBIE XapaKTEPUCTUKH MPU3HAKA: CPEAHEE, TUCTIEPCHIO U
CPEIHEKBAIPATUUECKOE OTKJIOHEHHUE.

4. J1ns reHepaabHON CpelHEN U IUCIIEPCUN TOCTPOUTE JOBEPUTENIbHBIE HHTEPBAJIBI,
COOTBETCTBYIOLIME TOBEpUTENHHOM BepositTHOCcTH 0,99 1 0,95.

5. C nagexHnoctbio 0,99 npoBepbTe rUNOTE3y O PABEHCTBE:

a) FeH. CpeIHEN 3HAYEHUIO 3,

b) ren. qucnepcuu 3HaYeHHIO 1.

JIngelHas KOpPESIsl.

Uccnenyiite cBsA3b MEXKIY NOJTYYEHHBIMU U3MEPEHUSIMH BETNYMH X U Y
X4681012
Y587914

KDI/ITGDI/II/I 1 MCTOAMKA ONCHMBAHMIA 3a1a4

5 GansoB BBICTABISIETCS CTYACHTY, €CIIM COCTABJICH MPAaBHIIBHBIN AITOPUTM PELICHUS 3aJa49H, B
JIOTHYECKOM PACCYKIACHUH, B BbIOOpE GOPMYIT U pEIIeHUH HET OIMOOK, OTy4YeH BEPHBI OTBET;
3aJaua perieHa paoHaIbHBIM CIOCOOOM.

4 Gasuta BBICTABIIAETCS CTY/ACHTY, €CIIH COCTaBJICH MTPABWIBHBIN aJITOPUTM PEIICHUS 33/1a4H, B
JIOTUYECKOM PACCY)KJCHUH U PEIICHUN HET CYIIECTBEHHBIX OMMOOK; MPaBUIBHO CJETIaH BBIOOD
(dbopMyn U MeTo/1a pelIeHNs; eCTh OOBSICHEHUE PEIIeHH S, HO 3a/jaua pelieHa HepaluoHaIbHbIM
CHOocO0OM MIIM AOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

3 Gasuta BBICTABIISACTCS CTYACHTY, €CJIH JIOMYIICHBI CYIIECTBEHHBIE OITMOKN B BBIOOpE hopmMyIT 1
METOJIOB PEHICHHSI MIIM B MaTeMaTHYECKHUX pacyérax; 3a/1a4a pelieHa He MOTHOCTHIO MU B 001IeM
BUJIC.

2 Gania BBICTABISIETCS CTYACHTY, €CJIH 33/1a4a pelieHa HepaBUIbHO.

IIpumepsl 3K3aMeHALIMOHHBIX OWJIETOB

Dx3aMeHarMoHHbIA OmiteT Ne 1.
1. Teopema Jlarpanka u cieACTBUs K HEM.
2. Tabmuma HeoNpeAeNEHHBIX HMHTErpajgoB. He3aBucHMOCTh BHAQ HEONPEACIEHHOTO

MHTETrpaja oT BbIOOpa apryMeHTa.

DK3aMeHAMOHHBIN OmieT No 2.



N —

N —

N —

N —

N —

N —

N —

JlocTaTouHble yCIOBUS SKCTpeMyMa (PyHKIIUH.
JlvuneitHple HeomHOpOAHBIE AW (EpeHIUANbHBIE YpaBHEHUS BTOPOrO MOpsIKa C
NOCTOSIHHBIMU K03 purimenramu.

DK3aMeHaMOHHBIN OmiieT No 3.

[IpousBosaHas, e€ reoMeTpUYECKU U GPU3NIECKUNA CMBICIT.
[Ipenen pynkuu. CoiicTBa npeaena QyHKINH.

DK3aMeHannOHHbINA OmteT Ne 4.
CBsi3b  MEXAYy HempepblBHOCTBIO U Auddepennmpyemocteio  pyHkuu. Crydaid
Henup hepeHIupyeMOCTH HeNPepbIBHON (DyHKIINH.
CroiicTBa nuddepenimania.

DK3aMeHaMOHHbIN OmeT Ne 5.

Ces3p muddepenimana ¢ npousBoaHou. Juddepernuan HesaBUCUMON TTEPEMEHHOIA.
HeonpenenéHublil HHTErpal ¥ €0 OCHOBHBIE CBOMCTBA.

DK3aMeHaIMOHHBIH Omtet Ne 6.

OcHoBHbIe TpaBuiIa AuQPepeHIrpoBaHUS.

beckoneuno 6ospime GYHKIMHA U UX CBSI3b ¢ OECKOHEYHO MAJILIMU (D YHKIIUSIMH.
DK3aMeHaIMOHHBIN Omtet Ne 7.

[IpousBoaHas clnoXHOU (HYHKITUH.
BTtopoii 3ameuaTenbHbIN Mpeaed.

DK3aMeHaMOHHbINA OmteT Ne 8.

[Ipocreiimye cBONHCTBA HEMPEPHIBHBIX (DYHKITHIA.
[Ipu3HaKH MOCTOSIHCTBA, BO3pACTaHUS M YObIBaHUS (QYHKIIHH.

DK3aMeHarMoHHbIA OmiteT Ne 9.
JuddepeHnunansl BBICIIUX MOPSAIKOB.
OpnHopoabie qud hepeHIATLHBIC YPAaBHEHUS TIEPBOTO MOPSIKA.
Dk3aMeHannoHHbINA OmiteT Ne 10.

AcumnToTsl rpaduka GyHKIMH.
Huddepennman Gynakiuu. ['eomeTprudeckuii 1 MeXaHUIECKUH CMBICT nuddepeHimana.

DK3amMeHannoHHbIA Orter Ne 11.
[IpounsBoaHbIE BEICHINX TOPSIAKOB. OU3NUECKUI CMBICT TPOU3BOAHOM BTOPOTO MOPSIAKA.

Wnterpupyembie  Tunsl  aud@epeHnnanbHbIX  ypaBHEHHMH — BTOPOro  MOPSIKA.
Juddepennnansable ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIIME TOHKEHUE MOPsIIKa.



DK3aMeHanoOHHbINA Orter Ne 12.

OxctpemyM QyHKIMu. Heobxoammoe ycioBre SKCTpeMyMa.
IlepBblii 3aMedaTenbHbIN IPeaedl.

N —

Dk3aMeHalnOHHbIN Omer Ne 13.

1. ®opmymna Teinopa 1yisi MHOTOWIEHA.
beckoneuno maibie pyHKIIMN U UX CBOWCTBA.

DK3aMeHanoHHbIA Orer Ne 14.

1. Teopema Posns.

2. TlepBooOpa3Has u e€ OCHOBHOE CBOWCTBO.
Dk3aMeHaIMoHHbI oumet Ne 15.

1. IlpaBuio Jlonurans.

2. OO0mume CBOMCTBA PEIICHU JTUHEWHBIX U] depeHIMaNbHBIX YPABHEHHH BTOPOTO TOPSIIKA.
DK3aMeHanoHHbIA Orter Ne 16.

1. Touku nmepern6a rpaduxa GHyHKIIHH.

2. Jlunelinpie HeOMHOpPOAHBIE MU PEpEeHIINaTbHBIC YPABHEHHUS MIEPBOTO MOPSIKA. Y paBHEHHE

bepnynnu.
DK3aMeHanoHHbINA Orter Ne 17.

1. JluHeliHbIe OMHOPOIHBIC TU(GEpEHIHATbHBIC YPAaBHEHUS BTOPOTO IMOPSIIKA C ITIOCTOSHHBIMHU
K02 punreHTaMu.
2. BBIyKI0CTh M BOTHYTOCTH Tpaduka GyHKIIUH.

[TepeBon ouenku u3 100-0anapHON B 4EeTHIPEXOATUTBHYIO TPOU3BOAUTCS CIIEIYIOIIUM 00pa3oM:
- otiuvHO — oT 80 1o 110 GamtoB (Bkirovast 10 moonpuTenbHBIX 0aJIioB);
- xoporo — ot 60 10 79 6amoB;
- YIOBJIETBOPUTEIHLHO — OT 45 10 59 Gamios;
- HEYJIOBIIETBOPHUTEIHHO — MeHee 45 GasioB.

Kpurepun onenku (B 6annax):

- 25-30 6anoB BBICTABISAETCS CTYJICHTY, €CJIM CTYICHT J1aJl TIOJIHBIE, pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUYECKUE BOMPOCHI OMIIeTa, MPOIEMOHCTPUPOBAT 3HAHUE (PYHKIIMOHATBHBIX
BO3MOXKHOCTEH, TEPMHUHOJIOTMH, OCHOBHBIX JIEMEHTOB, YMEHHE IPUMEHSATh TEOPETUYECKUE 3HAHUS
MIPY BBITIOJTHEHUH MPAKTUYECKUX 3aanuii. CTyaeHT 0e3 3aTpyIHEeHU OTBETHII Ha BCE
JIOTIOTHUTENIbHBIE BONPOCHL. [IpakTnueckas 4acTb paboThI BBIMOJIHEHA MMOJTHOCTHIO O€3
HETOYHOCTEH U OLINOOK;

- 17-24 6annoB BBICTABISETCS CTYICHTY, €CJIM CTYACHT PACKPhLII B OCHOBHOM T€OPETHUECKHE
BOIPOCHI, OJTHAKO JOMYIIEHbl HETOYHOCTH B ONPEJCIICHUH OCHOBHBIX MOHATUM. [Ipu oTBeTe Ha
JOTIOTHUTEIIbHBIE BOMPOCHI AOMYIIEHBl HEOObIINEe HETOUHOCTH. [IpH BHITOTHEHUHN MPAKTUYECKOM
gacTu paboTHI JOMYIIEHBI HECYIIECTBEHHBIC OIIUOKH;



- 10-16 GanyoB BBICTABISAETCS CTYACHTY, €CIIU MPH OTBETE HA TEOPETHUECKUE BOIPOCHI
CTYAECHTOM JOIYLIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX IMOHSITHH.
Jloruka v TIOJHOTa OTBETAa CTPAAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOEITbl B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTrueckre BOIPOCH! B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOITyCKAMHU
matepuaia. iMeroTcst mpuHIMIHaTbHbIE OUTMOKY B JIOTUKE TIOCTPOCHUS OTBETA Ha BOIIPOC.
CryneHT He pemmi 3a1a4y Ui IPpH pelieHUH JOMYLIEHbI IPYyOble OMNOKHY;

- 1-10 6anioB BBICTABIISCTCS CTYJICHTY, €CJIM OTBET Ha TEOPETUYECKHE BOIPOCHI
CBU/IETEJICTBYET O HEMOHMMAHUU U KpailHe HEIIOJIHOM 3HAaHWU OCHOBHBIX MOHSATHH U METO/I0B.
OOHapyXHMBaeTCsl OTCYTCTBHE HABBIKOB PUMEHEHHUSI TEOPETUUECKUX 3HAHUHN MPHU BBHIIOTHEHUU
NpaKkTUYeCKUX 3a7aHuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JIOTOJHUTEIbHBIN BOIIPOC.



«MaTteMaTHKay

4.3. PediTHHI-IIaH JUCHUIITHHEI

PeliTUHr-IJIaH AUCHUIIIUHBI

CneunansHocTh  04.05.01. «@yHnamMeHTaNbHas U OPUKJIAHAS XUMUSA»

Kypc 1 , CEMECTp

1

Bujabl yue6Hoii 1esITeIbHOCTH

baau 3a koHKpeTHOE Yucro 3aganmii

baniasl

Munnmanes | MakcuMaa

CTYIEeHTOB 3ajlaHHe 3a ceMecTp . .
HBIH bHBII
Moayab 1. «Matpunpl. Onpeaenurtenu. CHCTeMbl JHHEHHBIX YPABHEHH»
Texkymuii KOHTPOJIb
BrimotHeHHE PaKTHYECKAX 3aaHAN | 5 | 3 0 15
Py0exxHbIi KOHTPOJIb
ITuceMeHHast KOHTpOJIbHAS paboTa | 5 | 5 0 25
Bcero no moayJio 0 40
MoayJb 2. «KAHAJINTHYECKAS reoMeTPHsl HA MJIOCKOCTH U B MPOCTPAHCTBE. DJIeMEHThI BEeKTOPHOIi aredpbh»
Texkymunii KOHTPOJIb
BrimotHeHNE PaKTHYECKUX 3aaHAN 5 4 0 20
Py0exHbIi KOHTPOJIb
ITuceMeHHast KOHTpOJIbHAS padboTa 5 2 10
Bceero no moay.aaio 30
Monayab 3. «BBeaeHune B aHATU3»
Texkymnii KOHTPOJIb
BrimoHeHNE PaKTHYECKAX 3aaHAN 5 2 0 10
Py0exHbIi KOHTPOJIb
[IucepmenHas KOHTpOJIBHAS paboTa 5 4 0 20
Bcero no moay.aio 0 30
IHoompuTe/IbHBIN PEHTHHT 32 ceMecTp
BricTynuieHre Ha HAYYHBIX
KOH(EpCHIUAX, yIacTue B 25 4 0 10
OJIMMIIHAAAX, HAIIUCAHKUE CTATCH, ’
paboTa co UIKOJIbHUKAMU
Bcero no noompuTeIsHOMY peiTHHIY 0 10
IocenmaemMocTs (02161 BBIYHTAIOTCA M3 00111l cyMMBbI Ha0paHHBIX 02J1710B)
Tlocemenne  MEKIITMOHHBIX .
N Ilo nonoxenuto 18 3ansTHit 0 -6
3aHATHHA
Tlocelenre nMpakTHUECKUX .
N P Ilo nonoxenuto 27 3aHATH] 0 -10
3aHATHH
Bcero no mocemnaeMocTu 0 -16
nTOro 0 110




PeliTHHr-mJIan IMCHUIITHHEI

_ «MaremaTukay
CrenuanbHOCTE 04.05.01. «dygnaMeHTaIbHAS U OIPUKIATHAS XUMUS)
Kypc 1 , CEMECTP 2

Buabl yueOHoii 1esITeTbHOCTH

bajaa 3a KOHKPETHOE

Yuciao 3aganuii

banabl

Munnmanaps | Makcumana

CTYCHTOB 3alaHHe 3a ceMecTp . .
HBII bHBIH
Mopayas 1. ««/InpdepennuanbHoe ncuncjieHne GyHKIUH 0OJHON mepeMeHHOH»»
Texkymuii KOHTPOJIb
BrInonHeHne NpakTUYeCcKUX 3a1aHui | 5 | 2 0 10
Py0e:kHblii KOHTPOJIb
ITuceMeHHast KOHTpOJIbHAs paboTa | 5 | 6 30
Bcero no moayJio 0 40
Moayas 2. ««HTerpanbHoe HeducJeHHe (PYHKIINH 0JHOI epeMeHHO»»
Texkymuii KOHTPOJIb
BrinonHeHue npakTUYECKUX 3a4aHUIL 5 3 0 15
Py0e:kHblii KOHTPOJIb
ITucepMeHHas KOHTPOJIBHAS paboTa 5 3 15
Bcero no moayJiro 0 30
IMoompuTebHBII PETHHT 32 ceMeCTp
BeicTyruieHne Ha HayIHBIX
KoH(pepeHIMsIX, yHacTHe B 25 4 0 10
OJIMMIIMAJAX, HAIIMCAHUE CTaTeH, ’
pabora co NIKOJILHUKaMH
Bcero no noompuTeIsHOMY pPeiiTHHIY 0 10
IMocemaemMocTs (0a/IbI BBIYMTAIOTCA M3 0011eii CcyMMBbI Ha0paHHBIX 0aJJ10B)
i(:;eTIII/III;HHe JICKIOHHBIX ITo nonoxenuro 16 3anaruit 0 -6
i(:;eTIII/II;HHe TPAKTHHCCKHIX ITo nonoxenuro 16 3anaruit 0 -10
Bcero mo mocemaemocTn 0 -16
HToroBslii KOHTPOJIb
dK3aMeH | 15 | 2 0 30
UTOro 0 110




PeliTUHr-IJIaH JUCHUIIIUHBI

«MarteMaTuKa
CrnennanbHOCTh 04.05.01. «®ynnameHTanpHas U NPUKIAAHAS XUMUSL»
Kypc 1 , CEMECTp 3
. . baniasl
Bujabl yue6Hoii 1esiITeIbHOCTH bau 3a koHKpeTHOE Yucro 3aganmii
Munanmanes | MakcuMan
CTYIEHTOB 3aJaHne 3a ceMecTp . .
HBI bHBII

Monayas 1. ««/JIuddepeHnnaibHoe 1 MHTErPaJIbHOE HCYUCTEHNE (PYHKIUH HECKOJIbKHX NepeMEeHHBIX»»

Texkymnii KOHTPOJIb

BrImoHeHNe MPaKTHYECKUX 3a1aHIH | 5 | 2 0 10
Py0exHbIi KOHTPOJIb
ITuceMeHHast KOHTpOJIbHASA paboTa | 5 | 6 30
Bcero no moayJio 0 40
Moayab 2. ««Psaabi»»
Texkymunii KOHTPOJIb
BrimotHeHNE PaKTHUYECKUX 3aaHAN 5 3 0 15
Py6exxHbIi KOHTPOJIb
ITuceMeHHast KOHTPOJIbHAS padboTa 5 3 15
Bceero no mopy.aao 0 30
IoompuTe/IbHBIN PEHTHHT 32 ceMecTp
BricTynuieHre Ha HAYYHBIX
KOH(EpeHINAX, ydacTue B
(bep > 1 y 2,5 4 0 10
OJIMMITHAAX, HAIICAaHUE CTaTeH,
paboTa co MKOJbHUKAMHU
Bcero no noompuTeIbHOMY PeHTHHTY 0 10
IocenaemMocTs (027161 BEIYHTAIOTCA M3 0011l cyMMBbI HaOpaHHBIX 02J1710B)
Tlocemenne  MEKIIMOHHBIX .
N Ilo nonoxenuto 18 3ansTHit 0 -6
3aHATHHA
Tlocetenre nMpakTHUECKUX .
N P Ilo nonoxenuto 18 3ansTHit 0 -10
3aHATHHA
Bcero no mocemniaeMocTu 0 -16
HUTOroBblii KOHTPOJIb
JK3aMeH | 15 2 0 30
nTOro 0 110




«MaTteMaTukay

PeliTUHr-IJIaH JUCHUIIIUHBI

CrnennanbHOCTh 04.05.01. «®yHnameHTanpHas U NPUKIAAHAS XUMUA»

Kypc 1 , CEMECTp

4

Buabl yueOHoii 1esITeTbHOCTH

bajaa 3a KOHKPETHOE

Yuciao 3aganuii

banabl

Munnmanaps | Makcumana

CTYCHTOB 3alaHHe 3a ceMecTp . .
HBII bHBIH
Mopayas 1. ««/lnpdepeHnuanbHbIe ypaBHEHHI»)
Texkymuii KOHTPOJIb
BrInonHeHne NpakTUYeCcKUX 3a1aHui | 5 | 2 0 10
Py0e:kHblii KOHTPOJIb
ITuceMeHHast KOHTpOJIbHAs paboTa | 5 | 6 30
Bcero no moayJio 0 40
Mopayasb 2. ««Teopust BepoATHOCTel 1 MaTeMaTHYeCKAsi CTATHCTHKA)
Texkymuii KOHTPOJIb
BrinonHeHue npakTUYECKUX 3a4aHUIL 5 3 0 15
Py0e:kHblii KOHTPOJIb
[MucemenHas KOHTpoJIbHAs paboTa 5 3 15
Bcero no moayJiro 0 30
IMoompuTebHBII PETHHT 32 ceMeCTp
BeicTyruieHne Ha HayIHBIX
KoH(pepeHIMsIX, yHacTHe B 25 4 0 10
OJIMMIIMAJAX, HAIIMCAHUE CTaTeH, ’
pabora co NIKOJILHUKaMH
Bcero no noompuTeIsHOMY pPeiiTHHIY 0 10
IMocemaemMocTs (0a/IbI BBIYMTAIOTCA M3 0011eii CcyMMBbI Ha0paHHBIX 0aJJ10B)
i(:;eTIII/III;HHe JICKIOHHBIX ITo nonoxenuro 16 3anaruit 0 -6
i(:;eTIII/II;HHe TPAKTHHCCKHIX ITo nonoxenuro 16 3anaruit 0 -10
Bcero mo mocemaemocTn 0 -16
HToroBslii KOHTPOJIb
dK3aMeH | 15 | 2 0 30
UTOro 0 110




5. Y4eOHo-MeTOAMYECKOE U HH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHOI JUTEepaTypbl, HEOOXOAMMOM IS
OCBOEHUS TUCUMUILINHBI
OcHoBHas iuTEpaTypa:

1. I'ycak A.A.Bwicmas matematuka: B 2 1. T.1. Yue6. [{nst cTyneHTOB BYy30B. —
6-¢ 3. - Mu.: TerpaCuctemc, - 2007. - 544c. (baml'yY, abonement No2 — 2 mit., abOHEMEHT
No 6 — 53 mt.)

2. I'ycak A.A.Bricirast matematuka: B 2 1. T.2. Yue6. Jlns cTyIeHTOB BY30B. —
6-¢ 3. - MH.: TerpaCucremc, - 2007. - 448c. (baml'Y, abonemeHnT Ne2 — 4 mit., abOHEMEHT
No 6 — 52 mt.)

3. Hauko ILE. Beicmias maremMatvika B YNPOKHEHUAX M 3adadax. B 2 4.
VYue6.mocobue mis By3os/ ILE./lanko, A.I'.Ilonos, T.f.KoxeBHukoBa. - 6-¢ m3zg. — M.:
M3narensckuit nom «OHUKC 21 Bex»: Mup u O6pazoBanue, 2003.- 304 c.(u.1) (baml'VY,
aboHemeHT Ne2 — 5 mr., aboHemeHT Ne 6 — 1 mt., abonemeHT Ne 7 — 178 m.); 2003.- 416
c.(¢.2) (baml'V, abonement No2 — 2 mt., abonemeHT Ne 6 — 2 mit., aboHeMeHT Ne 7 — 179 miT.)

4. I'mypman B.E. Teopus BeposiTHOCTEl U MaTemaTHueckas cTaTHCTHKa, 10-e
u3n. nepepadb. u gom. — M: FOpaiir. — 2010, 479 c. (baml'y, abonement Ne2 — 10 miT.,
a6onemeHT Ne 3 — 95 ., yntanpHbIHM 321 Ne 5 — 3 mT.)

JlonoJHUTeIbHASA JINTepaTypa:

5. [Munaues B.E. Beicmias maremaTHka : yueOHUK JUIsl By30B— 6-€ u3a. — M.
: Beicmas mikona, 2003 .— 479 c. (baml'Y, abornemenT No2 — 4 mT., aboHemeHT Ne 3 — 186 .,
aboHeMmeHT Ne 9 — 14 mT., ynTanbHbIi 3a1 Ne 2 — 1 1mIT., ynTaibHbId 321 Ne 5 — 1 1mT.)

6. Munopckuii B.I1. CoopHuk 3amad 1o BwIcIied maremarwke - 14-e w3, -
OU3SMATIIAT - 2004 1., - 336 c. (baml'Y, abornemeHT Ne2 — 80 mmt., aboHemeHT Ne 3 — 96 .,
abonemeHT Ne 8 — 61 miT., aboHeMeHT Ne 9 — 5 iT., yntanbHbIM 321 No 2 — 5 mT.)

7. I'mypman B.E. PykoBOACTBO K pEIICHMIO 3aa4 II0 TEOPUHU BEPOSITHOCTUU
MaTeMaTU4YeCKOW CTaTHUCTHKE: Yd4eb. mocoOue s CTyIAeHTOB BY30B.- 11-e¢ m3xd., gom. —M.:
IOpaiit, 2010.- 404 c. (baml'VY, abonemenT Ne2 — 6 mt., abonemeHnt Ne 3 — 94 ., abOHEMEHT
No 6 — 20 1., yntanpHbIM 321 No 5 — 3 mT.)

8. I'ycak A.A. 3agaum U ynpakHeHUs 1o Bblciied Marematuke: B 2 u. U.1.: Jlna
BY30B. — 2-¢ 3., nepepad. — Mu.: Bemn. mk., 1988. — 247c. (baml'VY, abornemenT Ne2 — 331
IIT.)

9. I'ycak A.A. 3agaum u ynpaxHeHus 10 Bbiciie mateMaruke: B 2 4. U.2.: J{na
BY30B. — 2-¢ u3[., nepepad. — Mu.: Beim. mk., 1988. — 247c. (baml'y, abonement Ne2 — 248
IIT.)

5.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH «HTepHET» N
MPOrpaMMHOI0 ol0ecnedeHnsl, He00OX0AUMBIX /ISl OCBOCHMS M CLUILIMHbI

1. Dnexrponnas 6ubmmuoreunas cucrema «3b baml ¥V - https://elib.bashedu.ru//

2. DnexkTpoHHas OMONMHOoTEeYHas cucTeMa u3narenbeTBa «Jlanby - https://e.lanbook.com/

3. DnexTpoHHas OuOIMOTEYHAss CUCTeMa «YHMBEpPCHTETCKas OHOIMOTeKa OHJAaMH» -
https://biblioclub.ru/

4. Hayunas snekTpoHHas Ombmmoreka - elibrary.ru (ZOCTYn K SJIEKTPOHHBIM HAyYHBIM
JKypHanaM) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

5. DOmnextponHHbii kKatanor bubnuoreku baml'V - http://www.bashlib.ru/catalogi/




6. DOnexTtpoHHas oubmmoteka nucceprauuid PI'b - http://diss.rsl.ru/

7. TocymapcTBeHHas myONMYHAsI HAy9HO-TeXHUYEeCKas onbimoreka Poccuun. baza manHbIX
MEXIYHAPOAHBIX UHJIEKCOB HayyHoro rutupoBanust SCOPUS - http://www.gpntb.ru.

8. T'ocymapcTBeHHas myOJIMUHAs HaydHO-TEXHUYECKass Oubnuorexa Poccun. basa maHHbIxX
MEXIyHAPOJHBIX UHJIEKCOB Hay4yHoro rutupoBanus Web of Science - http://www.gpntb.ru

OeccpouHbIe.

IIporpammHoe obecnieyeHue:
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jloroop Nel04 ot
17.06.2013 r. JIunien3un 6eccpovHsbIe.
2. Microsoft Office Standard 2013 Russian. JloroBop Nell4 ot 12.11.2014 r. JIunen3uun

6. MaTepunanbHO-TexHH4YecKasi 6a3a, Heo0XoAUMAast AJIsl OCYLIEeCTBICHHA

oﬁpasonaTenbﬂoro nmpounecca mo TMCuMIJINHE

Haumenosanue OCHllu(eHHOC‘IMb Haumenosanue JAUUECH3UOHHO20
cneuuaibHblXx CneyuailbHbvlx RPOCPAMMHOZO obecneuenus.
nomeuwieHuil, nomeuwieHuill u
ayoumopui, nomewieHuil 01 Pexeuzumut noomeepiicoarouiezo

Kaﬁunemoe, CamocmosamenvHoil 001<y.znenma
aadopamopuii pabomul
1 2 3

1. VYuebnas ayautopust Aynutopus Ne 405 1. Windows 8 Russian. Windows Professional 8
I mpoBefAeHusi 3aHATHH | YueOHas MeOenb, ydeOHO- Russian Upgrade. Jorosop Ne 104 ot 17.06.2013 r.
JIEKIHOHHOT'0 TUTIA: HArJsITHbBIC nocobust, | Jluuensuu 6eccpouHbie

ayauropust Ne 405 (xumdak | 1ocka,HOyTOyK,MyIbTUMEAHA- 2. Microsoft Office Standard 2013 Russian. /lorosop
kopmyc), ayauropust Ne 311 | mpoextop Mitsubishi | Ne 114 ot 12.11.2014 r. JIunensuu 6eccpouHble
(xumpax kopmyc), | XD3200U, JKpaH c 3. Kaspersky Endpoint Security mms OwmsHeca -

aynuropust Ne 310 (xumdax
Kopmyc), aymutopust Ne 305
(xuMmak xopIryc).

2.YueOHble ayIuToOpuu
7Sl TIPOBeJeHHs] 3aHATHH
CeMHHAPCKOT0 THNA

ayauropust Ne 405 (xumdax
KOpITYC), ayIUTOPHS
Ne311(xumdax KOpIYyC),

aynuropust Ne 310(xumdax
Kopmyc), aynutopust Ne 305
(xumpax KOpIyc),
aynuropust Ne 001 (xumdax
Kopiyc), ayautopus Ne 002
(xumpax KOpIyc),
ayauropust Ne 006 (xumdax
koprmyc), ayauropust Ne 007
(xumdak KOpIIYC),
ayauropust Ne 008 (xumdax
KOpILYC).

3. YueOHast ayaiuTopusi 1Jist

anekTponpuBoaoM 300¥400cm
Spectra Classic.

Aynutopus Ne 311
VYuebnast wmebenb, y4deOHO-
HArTSITHBIE MOCOOMs, IOCKa,
HOYTOYK,mpoektop Mitsubishi

XD 600U, 9KpaH c

aneKkTponpuBonoM  Projecta

183*240cm Matte white.
Aynutopusi Ne 310

Y4eOHnass wMebesb, y4eOHO-
HArJsAHbIE TI0COOMs, J0CKa,
HOYTOYK,MYJIbTHME/IHa-
TIPOEKTOP Mitsubishi
EW230ST, akpaH HacTEHHbII
Classic Norma 244*183.

Aynutopus Ne 305
VYuebnast wmebenb, y4deOHO-
HArTsITHBIE MOCOOMsS, JOCKa,
HOYTOYK,MyJIbTUMENA-

Crampmaptaerii.  Jloroop — Ne31806820398  or
17.09.2018 r. Cpok HAeWCTBHS JIMIEH3UH [0
25.09.2019

4. Cucrema UEHTPATU30BAHHOTO TECTHPOBAHHSI
baml'Y (Moodle). YHuBepcanbHast 00LIeCTBEHHAs
muuen3us GNU

5. LinuxOpenSUSE
GNUGeneralPublicLicense

12.3 (x84_64)




NMpOBeIeHAs] TPYNMOBBIX
HHIUBUHAYATbHBIX
KOHCYJIbTaIM

aynuropust Ne 405 (xumdax
Kopryc), ayauropust Ne 311
(xumdax KOpITyC),
aynuropust Ne 310 (xumdax
kopmyc), aynutopust Ne 305
(xumcax xoprryc).

4. VY4yeOHasa ayauTOpHA
AJIS TEeKYIIero KOHTPOJs 1
NPOMEKyTOYHOI

aTTecTanuu: ayautopus Ne
405  (xumdak  Kopmyc),
aymuropuss Ne311 (xmmdax
kopmyc), aymutopuss Ne 310

(xumpak KOpIyc),
aymuropuss Ne 305 (xumdax
KOpITyC),

ayauropust Ne 004 (xumdax
kopryc), ayauropust Ne 005
(xumcax xoprryc).

5. Ilomemenust IS
CaMOCTOSATEILHOM
padoThI:

gyuTalbHBIA  3am1  Ne 1
(TmaBHBINA KOpITYC),
YUTAIBHBIA 3a1 Ne 2
(puzmat kopmyc-yueOHOE)
yuTAJbHEIA 3a1 Ne 5
(rymaHUTapHBIN KOPIYC),
yuTAIbHBIE 3a1 Ne 6
(y4eOHbIi KOpITYC),
yuTAdbHBIA 3a1 Ne 7

(TymMaHUTapHBIA KOPITYC)

MIPOCKTOP
EW230ST, skpaH HacCTCHHBIH
Classic Norma 244*183.

Mitsubishi

Aynutopus Ne 001
Yuebnas mebeib, yaeOHO-
HarJIsAHbIC TOCOOUSI, T0CKa

Aynutopus Ne 002
VYuebHast mebenb, yueOHO-
HAarJsITHBIE TOCOOUs, TOCKa

Aynutopus Ne 006
Yuebnas mebelb, yaeOHO-
HarJIsAHbIC TOCOOUSI, T0CKa

Aynutopusi Ne 007
Yuebnas mebeib, yaeOHO-
HarJIsAHbIC TOCOOUSI, T0CKa

Aynutopus Ne 008
VYuebHast mebenb, yueOHo-
HAarJITHBIE TOCOOUs, TOCKa

Ayautopus Ne 004
Yuyebnass wmebenb, ydeOHO-
HATJBIIHBIE 1TOCOOWsS, JOCKa,
kommytatrop HP V1410-24G,
MepCOHANTbHBIN KOMIIBIOTEP
Lenovo ThinkCentre A70z
Intel Pentium E 5800, 320 Gb,
19" - 15 wT, mwkad HaCTEHHBINH
TLK6U.

Aynurtopus Ne 005
VYuebnast wmebenb, y4deOHO-
HarJsHble 1OCOOMs, IOCKa,
kommetorep DEPONeos 470
MDi5_3450/4GDDR/T500
G/DVD+R u MOHHUTOD
ViewSonic 21.5 - 13 T,
mkap TLK TWP-065442-G-
GY, mkap monTaxsbli NT

PRACTIC 2MP47-
610B/SSt450/
SKS1/SSt750,59560, 00

T.316-14, mkad HacTEHHBIH
TLK6U.

YuraabpHblii 321 Ne 1
Hayuneiii u y4eOHBIH (HOHI,

HayyHass  nepuonuka, [IK
(monoOMOK) - 3 T, Wi-Fi
JOCTYN Il MOOHJIBHBIX
YCTPOMCTB, HEOTPAHUYCHHBIN
moctyn k  OBC wu  BJ;
KOJINYECTBO MOCA0YHBIX
MmecT — 76.

YuranbHelii 3270 Ne2

Hayunerii u  y4eOHBIN

(dboHx, HaydHAs TEPUOIHNKA,




IK (MOHOOIIOK),
MOIKIIOYEHHBIX K  CETH
Wuareprer, — 8 mrt., Wi-Fi
OCTYNT  Jius  MOOWIIBHBIX
YCTPOMCTB, HEOTPAHUYECHHBIN
moctyn k¥ OBC wm B/
KOJIMYECTBO MTOCATOTHBIX
mect — 50

YuraabHbli 321 Ne 5
Hayunblii 1 yueOnblii ¢oHz,
Hay4yHas nepuoxauka, IIK
(monoOmox) - 3 mm,
HEOTPAHUYCHHBIH JOCTYH K
OBC wu BJl; xoaudyecTBO
MOCal0YHBIX MecT — 27.

YuranpHelii 3271 Ne 6
Hayuneiii u y4eOHBIH (HOHI,
Hay4yHas nepuoauka, IIK
(MonoOmox) - 6  mm,
HEOTPaHMYCHHBIN JOCTYI K
ObC wu BJl; xosmyecTBO
nocao4HbIx Mect — 30.

YuranbHblii 3271 Ne 7
Hayuneiii u y4eOHBIH (OHI,
HayyHas  nepuonuka, [IK
(MOHOOJTOK) - 5 T,
HEOTpaHWYEHHBIH JOCTYyN K
ObC wu BJl; xoimyecTBO
MOCAJJOYHBIX MecT — 18.




