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1. MIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
JANCHUIIVIMHE, COOTHECEHHbBIX C IINTAHUPYEMBIMU
PE3YJbBTATAMM OCBOEHHMSA OBPA3OBATEJBLHOM TPOTPAMMBI
1.1. Henpro nzydeHus qucuuIuineel «MartemaTuka, 4.1» sSBistoTcs TeopeTudec-

Kasg W IpaKTHYecKas MOJArOTOBKA OYIyIIMX BBIITYCKHUKOB B O0JIACTH MaTEMAaTHUKH,
HEOOXOOUMOW  JJii  TPAaMOTHOM  MareMaTHdyeckol  (OpMYJIHUPOBKU  JIFOOBIX
TEXHUYECKUX WM COLMAIbHO-’KOHOMUYECKUX 3aJlady; BbBIOOpa MaTeMaTH4ECKOro
amnrapara JUisl UX MOJECIHPOBAHUS M PELICHMs; YMEHUSA aHAJIU3UPOBATH IOJy4YCHHBIE
pe3ynpTaThl M HWCIHONB30BaTh MX B  CBOEH MPAKTHUECKOH Mpo¢ecCHOHaTbHOU
JEATEIbHOCTH B PELICHUM TEXHUYECKHUX, YIPABICHYECKUX, HUCCIEAOBATEIBCKUX H
DKOHOMHYECKHUX 3a7ad.

1.2. Uzyyenue nucumiuimHbl «MatemaTvka, 4.1» CHOCOOCTBYET PpEIICHHIO

CJEYIOIINX 3a]1ay:

- Pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHUS CTY/ICHTA;

- BbIpa0OTKa yMEHHUS MOJICJIMPOBATh pealibHble (PUHAHCOBO-3KOHOMUYECKHE
MIPOIIECCHI;

-OCBOGHME  TPUEMOB  HUCCIEIOBAHMS U  PEHICHUS  MaTEeMaTHYECKHU
dbopmanu30BaHHBIX 3aja4,

- BBIpa0OTKAa YMEHUS aHAJIM3UPOBATh MOJTYUYECHHbBIE PE3YJIbTaTHI,

- pa3BUTHE HABBIKOB CAMOCTOSTEJILHOTO M3Y4YEHHUS HAyYHOW JIUTEpPaTyphl MO
MaTEMATHKE U €€ TTPUIIOKEHUSIM.

1.3. TIlpoumecc wu3yuyeHHMs JUCHMIUIMHBI HampaBieH Ha (HOPMHUPOBAHHE
CHEAYIOMMNX KOMIETEHIINH:

Oowenpogheccuonanvnuie (OIIK)

Koo komnemenyuu | Haumenoganue u (unu) onucanue KomnemeHuyuu

OIIK-1 YMEHUEM HCTIOJIb30BATh OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYUHbIX JHUCIUIUIMH B  IPOo(ecCHOHAIbHON
JIEATEIIbBHOCTH, IPUMEHSITh METObl MATEMATUYECKOTO aHAIIN3a
U MOJCIHMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO

UCCIICIOBAaHUS
Ilpogpeccuonanvuuie (IIK)
Koo komnemenyuu | Haumenosanue u(unu) onucanue Komnemenyuu
IK-2 YMEHHEM 00€ecreunBaTh MOJIETMPOBAHNE TEXHUUECKUX

0OBEKTOB U TEXHOJIOTHYECKHUX MPOLIECCOB € UCIIOIB30BAHUEM
CTaHJAPTHBIX MMAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHHMS, TIPOBOUTH YKCIICPUMEHTHI 110 3aT1aHHBIM
METOJIMKaM ¢ 00pabOTKOM U aHAIM30M PE3yJIbTaTOB




1.4. B pe3ynbrare u3ydeHus JUCIUTUIMHBI CTYICHT JOJDKEH:
3nameo:

— METO/Ibl U ITpUEMBI 0OPAOOTKU KOJIMYECTBEHHON HHPOpMAIIU

— OCHOBHBIE MOHATHS U METObl aHAJTUTUYECKON reOMETPHUH, JTUHEHHON anreOpsl,
g depeHIaTbHOTO U UHTETPAIbHOTO HCUUCIICHUS

Ymemon:

— HCIIOJIB30BAaTh MAaTEMAaTUYECKYH) CHMBOJIUKY JUISl BBIPDAQXKCHUS KOJUYECTBEHHBIX U
KayeCTBEHHBIX OTHOLICHUH 0OBEKTOB;

— MPUMEHATHh METOJbl MATEMATHUYECKOTO aHAIN3a [l PEIECHUSI NHKEHEPHBIX 3a]a4

Bnaoembs:

— crocobamMM  HarjasAHOIO  rpaUueckoro  MpEACTaBICHUS  PE3yJIbTaToOB
VCCJIEI0BAHHUS

— HaBBIKAMHU TMPUMEHEHHSI COBPEMEHHOIO MaT€MAaTHUYECKOrO0 WHCTPYMEHTApUsS s
pELIeHHs] MaTEMAaTUYECKUX, PU3NYECKUX U XUMUYECKUX 3a/1a4.

2. MECTO YYEBHOM JUCIUILJIUHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOT'PAMMBI

Juncuunianaa «MaTtemaTuka, 4.1» oTHocuTces k 6a30Boii yactu 0i1oka b1.

N3yuenne pucummuiiebl «Maremaruka, 4.1» TpeOyeT OCHOBHBIX 3HaHHM,
YMEHHU U KOMITETEHIIMHI CTYIE€HTA [0 KypCy MaTeMaTUKHU CPEIHEN IIKOJIBI.

JucunmuimHa — ABISETCS  NPEAIIECTBYIOIIEH JUIS  W3YYEHHsS  JUCHUILIAH
«Marematuka, 4.2», « TeopeTnueckas MexaHuka», « MeTpoJiorus, CTaHaapTU3aIus U
cepTuduKanusgy, « JNEKTPOTEXHUKA U SJIEKTPOHUKAY.



3. OFBEM JUCIHMUIIJIMHBI B BAYETHBIX EIUHUITAX

Ne Buanl 3ausarnii Buabl koHTpoOJIst
n/n | HaumeHoBaHue MOIYJISI M TEMBI 2 = =
. 2 @ o 2
Y4eO0HOI THCIUIITHHbI E E % i § E
2z~ /e /EE 8|3 e
$c4 8| 22828/ &g98¢ .2
Seol E| 5583858 582828
& x 52 2 83 S8l S8 2 a «:ﬁ
I = :«‘%'aU&&:Mn.mv
1 2 3 4 |5 6 7 8 9 10
1 | Moayas 1. BBenenue. OcHOBBI 24/0,67 | 2 1 - 21 1
JIMHEHHOH aaredpbl
2 | Tema 1.1. OcHOBHBIE HOHATHS 4/0,11 1 3
JMHEHHOU ayreOphl
3 | Tema 1.2. Pemtenune cucrem 10/0,28 1 9
JIMHEHHBIX YPABHEHUN
4 | Tema 1.3 MaTpuiisl u ux 10/0,28 |1 9
MIPUMCHEHUE K PECIICHUIO CUCTEM
JIMHENHBIX YpaBHEHUN
5 | Moayas 2. OcHoBbl BekTopuoii | 20/0,56 |1 |2 - 17
aJredpbl
6 | Tema 2.1. OCHOBHBIE TTIOHSTHUA U 4/0,11 1 3
OTIpeICIICHUS
7 | Tema 2.2. IlepemHOXEHHE 16/0,44 2 14
BEKTOPOB
8 | MoayJb 3. AHAJIMTHYECKast 24/0,67 | 1 1 - 22
reoMeTpus
9 | Tema 3.1. Cuctembl KOOpAHHAT 4/0,11 4
10 | Tema 3.2. Paznuunbie BUOLI 4/0,11 1 3
YpaBHEHUH IIPSIMOM Ha INIOCKOCTU
11 | Tema 3.3. YpaBuenus miockocta | 6/0,17 6
Y TIPSIMOM B IIPOCTPAHCTBE
12 | Tema 3.4. KpuBble BTOpOTro 6/0,17 |1 5
TOPsIIKa
13 | Tema 3.5. I[ToBepxuocTu BToporo | 4/0,11 4
TOpsIIKa
14 | Monayas 4. BBenenne B 36/1 1 |2 - 33
MaTeMAaTHYeCKHii aHAIN3
15 | Tema 4.1. dyHKIUSA 6/0,17 |1 5
16 | Tema 4.2. Ilpenen 10/0,28 1 9
nocneaoBarenbHOCTH. [Ipeaen
byHKIUNA
17 | Tema 4.3. CrtocoOBI BEIUUCIIEHUS 10/0,28 10
npenenoB. CpaBHEHHE
OECKOHEUHO MaJbIX (QYHKITHIA
18 | Tema 4.4. HenpepbIBHOCTH 10/0,28 1 9
(GYHKIIMU B TOUKE U HA
npoMexyTke. TOUKM pa3pbIBa, HX
KIaccuuKanus




19

Tema 4.5. [TonsiTve MPOU3BOTHOM
¢ynkuuu. {uddepeHumupyemMoctsb
¢ynkuuu. [IpaBuia HaXOXKICHUS
MIPOU3BOIHON U AuddepeHnnana

24/0,67

22

20

Tema 4.6. [Ipor3BoiHas CIOKHOM,
00paTHOH U MapaMeTpU4YECKu
3aIaHHON (DYHKITHH.
[TpousBoHbIe U TU(HEpEeHITHATIBI
BBICIINX MTOPSIIKOB.

16/0,44

15

HUroro

144/4

130

DK3

22

Moayas 5. IudpepenunanbHoe
ucymucjieHue GyHKuuu oJHOM
nepeMeHHOMH

28/0,78

25

23

Tema 5.1. OcHOBHBIE TEOPEMBI O
JudepeHIpyeMbIX QYHKIUAX

12/0,33

11

24

Tema 5.2. [Ipumenenue
IIPOU3BOIHON Ul HCCIIEI0OBAaHUS

byHKIIMN

16/0,44

14

25

Monayab 6. JjieMeHThI BbICIIEH
ajnreopol

16/0,44

14

26

Tema 6.1. OcHOBHEIE CBEJIEHHUS O
KOMILIEKCHBIX YHCIIax

8/0,22

27

Tema 6.2. OCHOBHEIE CBEJIEHHUS O
PaIMOHATLHBIX (DYHKITHSIX

8/0,22

28

Mopayas 7. HeonpenesieHHbIN U
onpeeJieHHbII HHTErpaj

32/0,89

29

29

Tewma 7.1. IlepBooOpa3Has.
HeonpeneneHHb1i HHTErpai v ero
cBoiicTBa. MeTon
HEIOCPEICTBEHHOTO
WHTErPUPOBAHUS

10/0,28

30

Tema 7.2. MeToIbI BEIUUCICHUSA
HEONpPEeIeTICHHBIX NHTETPAJIOB

10/0,28

31

Tewma 7.3. UnTerpupoBanue
paloHaIbHBIX, UPPALMOHATBEHBIX
¥ TPUTOHOMETPUICCKUX (DYHKITUH

12/0,33

11

32

Tema 7.4. OnpeneneHHblil
WHTErpall, €ro CBOMCTBA U
IPWJIOKEHUS

16/0,44

14

33

Tema 7.5. HecoOcTBeHHEBIE
WHTErpaJibl ¢ 0€CKOHEYHBIMHU
IpeaeaaMy U OT HEOrPaHUYEHHBIX

byHKIMMA

16/0,44

15

34

Mopnyas 8. ®yHknuu
HECKOJIbKHX NMepeMeHHbIX U MX
au¢pdepeHuupoBaHne

36/1

33

35

Tema 8.1. DyHKIIMHN HECKOJIBKUX
TIEPEMEHHBIX

8/0,22

36

Tewma 8.2. [IuddepennmpoBanue
(GYHKIMI HECKOTBKUX
IIEPEMEHHBIX

14/0,39

13




37 | Tema 8.3. Hexotopsie 14/0,39 1 13
NPUIOKCHUS YaCTHBIX
IPOM3BOJIHBIX
Utoro 144/4 6 130 - OK3
38 | Moayab 9. O0bIKHOBEHHbIE 36/1 33
au¢pdepeHuHaNbHbIe YPABHEHUA
39 | Tema 9.1. OCHOBHBIE TOHATHUS 18/0,5 - 1 17
40 | Tema 9.2. OCHOBHBIE THUIIBI 18/0,5 |1 1 16
ypaBHEHHIA TIEPBOTO MOPSIIKA
41 | Moayas 10. 36/1 2 |2 32
JudpdepeHunanbHbIe
YPaBHEHHsI BBICHIUX MOPSI/IKOB
42 | Tema 10.1. OcHOBHEBIE IOHATHSL. 12/0,33 | - 1 11
Huddepennmanpabie ypaBHEHUS
N-TO TOPSAKA, TOMYCKAOIINE
TIOHMKCHUE TTOPSIIKA
43 | Tema 10.2. JIuneiinsie 12/0,33 |2 |- 10
muddepeHIanbHble ypaBHEHUS
n-ro nopsiaka. Meron Jlarpanxka
BapUaIiK MPOU3BOJIEHBIX
MTOCTOSTHHBIX
44 | Tema 10.3. JIuneiinpie 12/0,33 | - 1 11
Qg depeHraIbHbIe YpaBHEHUS C
MOCTOSTHHBIMH KO3 (QUIIMCHTAMH
45 | Moayas 11. UucioBble u 36/1 2 |2 32
(yHKIMOHAJIBHBIE PSIbI
46 | Tema 11.1. YucnoBsie psasl 18/0,5 1 1 16
47 | Tema 11.2. ®yHKIIMOHATILHBIE 18/0,5 1 1 16
PAIBI
48 | Moayanb 12. /IBoiinbie u 36/1 1 |2 33
KPHMBOJINHEITHbIE€ HHTETPaIbl
49 | Tema 12.1. JIBoiiHbIE MHTETPATBI 16/0,44 | 1 15
50 | Tema 12.2. KpuBonuHeHHbIC 10/0,28 1 9
WHTETPaJIbI IEPBOTO pojia
51 | Tema 12.3. KpuBonuHeiiHbIe 10/0,28 |- |1 9
WHTETPaJIbl BTOPOTO poJa
Hroro 144/4 6 |8 130 - OK3
Bcero 432/12 |18 | 24 390 -- K3,
K3

9K3




4. COJEPKAHUE YUEBHOW JUCHMUILIAHBI

Monayasb 1. OcHOBBI JIMHEHHOM anredpsl (24 yaca)
Tema 1.1. OcHOBHbBIE MOHATHSA JUMHEHHOH anredpsI (4 yaca)

OnpenenuTenn BTOPOro U TPEThEro MOPSAKOB, UX CBOMCTBA. Allre0Opandeckue
JOTIOJIHEHUSI U1 MUHOPBL. OnpeaenuTeny N-ro nopsiaka. BeluuciaeHue onpenenuTens
Pa3lIoKEHUEM MO CTPOKE (CTONOILY).

Buowt yueonwvix 3anamuii:

Jlexms: OcHOBHBIC TOHATHSI TUHEWHOHN anreOpbl luac

Tema 1.2. Pemienue cucrem JimHeitHbIX ypaBHennii (10 yacoB)
Cucremsl U3 IBYX U TpeX JIMHEHWHBIX ypaBHeHUW. [IpaBuiio Kpamepa. Cuctemsl
U3 71 IMHEWHBIX YPABHEHUH C 7 HEU3BECTHBIMU.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. Marpunbl M HMX NPHUMEHEHHE K PeEIICHHI0 CHCTeM JIMHEeHHBbIX
ypaBHenui (10 yacoB)
Matpuisl, AeiicTBus ¢ HUMH. [loHATHE 00paTHON MaTpuIbl. MaTpUyHas 3a1UCh
CUCTEMBI JIMHEUHBIX YPABHEHUN.
Buowt yueonwvix 3anamuii:

Jlexums: Marpuisl 1 UX TPUMEHEHHE K PELIEHUIO CUCTEM  lHac
JIMHEWHBIX YPABHEHUN

Monayab 2. OcHOBBI BeKTOpPHOU ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE IOHSITHUS U onipeaesieHus (4 yaca)
Cucrembl KOOpJUHAT Ha MPSIMOM, MIIOCKOCTU U B IipocTpaHcTBe. [IpocTpancTBa

R2 151 R3. Bexkropsl. Jlunelnble onepanuu Haja Bekropamu. lIpoekuuy BekTopa Ha
ocb. Hampagnstoiire KOCHHYCHI U JJIMHA BeKTopa. KoopAMHATHI EHTpa MAacC CUCTEMBI
TOYEK.

Buowt yueonwvix 3anamuii:

Jlexkuus: OCHOBHBIE MOHSTHS U ONPEICIICHUS lygac

Tema 2.2. [lepemHo:xeHue BekTOpoB (16 yacoB)

CKaJsIpHOE TPOW3BENECHUE BEKTOPOB M €ro CBOMCTBA. J[MHA BEKkTOpa M yroiu
MEXIy BEKTOpaMH B KOOpAWHATHOM ¢opMe. YCIIOBHE OPTOrOHAIBHOCTH JIBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO ITPOU3BEIACHUS.



BektopHoe  mpom3BeneHHME ABYX ~ BEKTOPOB, €ro  CBOMCTBA.  YCIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOpOB. ['eomMeTpUyecKuil CMBICI ONPEAEIUTENST BTOPOroO
HOpsIZIKA.

CMemaHHOE  IPOW3BENEHUE TPEX  BEKTOPOB. ['€OMETpUUYECKHi  CMBICI
OIPENETUTENS TPETHETO MOPSIKA.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTre: ApudMeTuyeckue onepaium ¢ BEKTOpamu 2
qaca

Monayab 3. Anaautudeckasi reomerpus (24 yaca)
Tema 3.1. Cucremsl koopauHar (4 yaca)

JlekapToBa MNpsSMOYTrOJIbHas CHCTEMa KOOpJIMHAT Ha IUIOCKOCTHU U B
npocrpaHcTBe. IlossipHble KOOpAMHATBI Ha IUIOCKOCTH. l[lmimmHapuyeckue u
cepuueckue KOOpAUHATHI B MpocTpaHcTBE. Pa3nmuuHble crocoObl 3afaHus JIMHUM U
IIOBEPXHOCTEN B IIPOCTPAHCTBE.

Tema 3.2. PaziimuHble BUIbI YPAaBHEHHII NPSAMOii Ha NMJI0CKOCTH (4 4aca)

VYpaBHEHUs JIMHUII Ha TUIOCKOCTU. Pasnumunble QOpMbl ypaBHEHUs NpPSIMOM Ha
IUIOCKOCTH. YTOJI MEXAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.

Buowt yueonwvix 3anamuii:

[IpakTueckoe 3ansATHE: Y paBHEHUE NPSAMOM HA INIOCKOCTH 1 vac

Tema 3.3. YpaBHeHHsI IVIOCKOCTH U NPSIMOi B mpocTpaHcTBe (6 4acoB)

YpaBHEHUSI TUIOCKOCTHM M MPSMOW B IIPOCTPAHCTBE. YTOJ MEXIY NPSIMOU U
IJIOCKOCTBIO. YTOJI MEXK/TY TJIOCKOCTSMH. Y TOJI MEXKIY MPSIMBIMHU.

Tema 3.4. Kpusbie BTOpOro nopsiaka (6 yacon)

KpuBbie BTOpOro mnopsika: OKpPY>KHOCTb, 3JUIMIIC, rumnepOoia, mapabona, uX
reOMETPUYECKHE CBOMCTBA M ypaBHEHHA. [IpHiiokeHHMs] TeOMEeTpUYecKHUX CBOMCTB
KPUBBIX  (MCHOJNb30BaHWE  (DOKAIBHBIX  CBOMCTB, MaTeMaTUYECKUE  MOJEIH
dhopmooOpazoBaHusi OUOIOTMUECKUX, TEXHUYECKUX U IPYTUX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpussie BTOpOro nopsiaka lgac

Tema 3.5. [ToBepxHocTH BTOpPOro nopsijaka (4 yaca)

VYpaBHEeHHE TMOBEPXHOCTH B MpocTpaHCTBe. LlMaMHApUYECKHUE TMOBEPXHOCTH.
Cdeppl. Konycwl. Dmmuncouasl. ['unepOononnsl. [lapabonouasl. ['eomerpudeckue
CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIICAOBAHNE UX (POPM METOJIOM CEUCHHH.



Moayanb 4. BBenenue B MareMaTudeckui anaaus (36 yacoB)
Tema 4.1. ®ynkuus (6 4acon)

MnoxecTBo BemiecTBeHHBIX uncen. Oynkuusa. O6iacTe ee onpeeeHus.
Cnoco6s1 3ananus. [lonstue kpuBoil. OCHOBHBIE JIEMEHTapHbIE (DYHKIIMH, UX
cBoiicTBa M rpaduku. CroxHble U oOpaTHble QyHKuUH, ux rpadguku. Kiacc
AJEMEHTAapHBIX (PYHKIUH.

Buowt yueonwvix 3anamuii:

Jlexms: OyHKIUA luac

Tema 4.2. Ilpenen nocienoarebHocTu. [Ipenen pyukuun (10 yacon)
DleMeHThl MaTeMaThudeckod Jorukud. HeobGxomumoe u  gocTaTtodyHOE
ycnoBus. [lpsimast u oOpatHas Teopembl. CUMBOJIBI MaTeMaTHYECKOW JIOTHKH,
X ucnonb3zoBanue. bunom HeroTtoHa. @OpMyYNbI COKPAIIEHHOTO YMHOKEHUS.
DONeMEeHThl  TOMOJIOTUU. YMCIIOBBIE MOCIEAOBATEIIBHOCTH, WX pOJib B
BBIYMCIUTENBHBIX Ipoueccax. llpemen 4McIOBOM  IOCIENOBATENBHOCTH.
CraOwin3anuss 3HaKa y UIEHOB IMOCIEAOBATEIbHOCTH, HMEIOLIECH MpeJien.
CyuiecTBoBaHME Mpeaesia MOHOTOHHOW OTPAaHUYCHHOM MOCIIEI0BATEIbHOCTH.
[Ipenen dbynkimuu B Touke. [lpenen ¢pyHkuuu Ha 6eckoHeyHOCTH. [Ipenen
MOHOTOHHOU (PyHKIINH.
Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOG 3aHATUC. . Hpez[en IMOCJIICAOBAaTCIBHOCTH. Hpenen 1 gac

byHKIIIH
Tema 4.3. Cnoco0bl BblumMcieHHs TNpeneoB. CpaBHeHHe 0eCKOHEYHO MAJbIX

¢pyukumii (10 yacoB)

beckoneuno wanble QYHKIIMM B TOYKe, HUX cBoWcTBa. CpaBHEHHE
6eckoneuHo ManbiX pyHkImid. CumBoasl 0 u OO .
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKeE 1 HA IpoMexyTKe. (10 yacoB)

Touku pa3pbiBa, UX KIacCU(PUKALIUS

HenpepbiBHOCTH  (QyHKIMH B TOYKe. HemnmpepbIBHOCTH OCHOBHBIX
saneMeHTapHbIX (¢GyHKImi. Touku paspsiBa, ux kiaccudukamnus. CBoiicTBa
(yHKIMI, HENpepbIBHBIX Ha OTPE3KEe: OrPAaHUYEHHOCTh, CYILIECTBOBAHUE
HauOOJbIIEr0 W HAUMEHBIIEr0 3HAYEHUM, CYIIECTBOBAHHE MNPOMEXKYTOUYHBIX
3HAYCHUM.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anste: HenpepblBHOCT (PYHKIIMU B TOUKE U Ha 1 yac
IPOMEKYTKE



Tema 4.5. llonsitue npousBoaHoii pyHkumnu. JAuddepennupyemocrs pyHkumuu.
IIpaBuia HaxoxkaeHusi mpou3BoaHON U nuddepenunaia (24 yaca)

[Tonsatue ¢ynkuuu, auddepenuupyemoirt B Touke. Juddepeniman
(GyHKIIMHU, €ro reomMeTpuyeckuid cMmbicia. OOIliee MpeACTaBIEHUE O METoJax
nuHeapuzauuu. llpousBonHas (yHKIUH, €€ CMBICI B PaA3JIMYHBIX 3ajadax.
YpaBHEHHE KacaTeJIbHOM K KPHUBOM B JAHHOW TOuke. lIpaBuia HaxoXIEHUSA
MPOU3BOTHON U nuddepeHnmnana.

Buowt yueonwvix 3anamuii:

Jlexkuus: [TonsTe mpou3BOAHON (DYHKITHH. lygac

Huddepenuupyemocts Gpynkuuu. [Ipasuna
HAXO0XJICHUS TPOU3BOIHON U nuddepeniuana

[TpakTideckoe 3anstue: [loHATHE MPOU3BOIHON (PYHKIINH. 1 gac
Huddepenumpyemocts pynkiuu. [Ipapuia
HaXO0KJICHUS IPOU3BOIHON U nuddepenimana

Tema 4.6. Ilpou3BogHasi CJI0XKHOH, 0O0paTHOW W NMapamMeTPpUYeCKH 3aJaHHOM
¢pyukuuu (16 yacos)

[IpousBoagHas cioxHoit u oOparHoW ¢yHkuu. Juddepenuuponanue
dyHKIUMH, 3aJaHHBIX mNOapaMmeTrpudyecku. IlpousBogubie u U PepeHInaIbl
BBICIIUX MOPSIIKOB.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTie: BbluucieHue npou3BoIHON GyHKIMN 1 vac

Monayas 5. InddepennuanbHoe ucuncienne GyHKIUM 0 HOM
nepeMeHHoM (28 yacos)
Tema 5.1. OcHoBHBIE Teopembl 0 Tu(GepeHunpyeMbIX PpyHknusax (12 yacon)
Teopema @epma. Teopembr Posuns, Jlarpanxka, Komun, nux npumeHeHue.
[IpaBuno Jlonurans. Popmyna Teinopa ¢ OCTaTOYHBIM YJIEHOM B (dopme

Jlarpamxa. Ilpencrasnenue Gynkumii €, SinX, cosx, IN(L+x), (1+x)™ no
dbopmyne Teinopa.
Buowt yueonwvix 3anamuii:

Jlexuums: OcHoBHBIE TeOpeMBbI 0 TUPhEpEeHITUPYEMBIX lygac
byHKIUAX



Tema 5.2. IlpumeHenue Npou3BOAHOI 151 McciienoBanust pynkmuu (16 yacos)

VYcioBusi ~ MOHOTOHHOCTH GyHKIUN. DOKcTpeMyMbl  (YHKLHH,
HEOOXO0UMOE YCIOBHUE, JOCTAaTOYHBIE YCIOBHUS JKcTpemyma. OTbICKaHUE
HauOOJIBIIIET0 U HAMMEHBIIEro 3HaueHUW (yHKUUH, AudepeHIupyeMol Ha
otpeske. MccneqoBanue BhIMYKIOCTA (GyHKIMU. Touku nepernda. ACUMOTOTHI
¢yukuuit. [lonstme o006 acuMmnToTHdYeckoM pasnoxkeHuu. OOmas cxema
uccienoBaHusl (PyHKIIMU U mocTpoeHus ee rpaduka. KpuBuszHa mimockoi
KpuBOoi. Panmyc KpuBHU3HBI. DBOJIIOTAa U 3BoJbBeHTA. KpuBu3Ha U paguyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.

Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue: [lpunoxxeHus mpou3BOAHON PyHKIIUH 2
yaca
Moayasb 6. diieMeHTHI BbicHIeil ajaredopnl (16 yacon)

Tema 6.1. OcHOBHBIE CBeleHHs 0 KOMILIEKCHBIX YHCcJIax (8 yacoB)
KowmriekcHbie yucna, gevcTBusi HaJ, HUMU. M300pakeHrne KOMILIEKCHBIX
YUCEI Ha TIUIOCKOCTH. Moaylb © apryMeHT KOMIUIEKCHOTO  4YHCIIA.
AnreOpanueckasi U TpUroHoMeTpuueckas GopmMbl KOMIUIEKCHOTO uncia. KopHu u3
KOMILIEKCHBIX YHCE.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHbie uyncia 1 vac

Tema 6.2. OcHOBHBbIE CBeIeHUS 0 PALIMOHAJIBHBIX PYHKIUAX (8 YacoB)
Mmuorounensl. Teopema be3sy. OcHoBHasi Teopema anreOpbl. Paznoxenue
MHOTOWIEHA C JIEHCTBUTEILHBIMA KOd((UIMeHTaMN HA JUHEHHbIC M KBaJPaTUYHbIC
MHOXXHTENU. PaznokeHue paloHaIbHBIX JpoOeit Ha mpocTeiime.
Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: PamponansHbie 1poOu 1 gac

Moayas /. HeonpeneaeHHbli 1 onpeieieHHbIH HHTErpaJ (32 yaca)
Tema 7.1. IlepBooOpa3nasi. HeonpeneeHHblii HHTErpaja u ero cpoiictea. Meron
HenocpeacTBeHHOro uurerpuposanus (10 yacon)
[lepBooOpazHasi. Heornpenenennsii VHTETpai u €ro CBOMCTBA.
HenocpenctBeHHOE MHTErPUPOBAHUE.
Buowt yueonwvix 3anamuii:

Jlexnust: OcHoBHBIE TeOpeMBbI 0 U hHEepEHITUPYEMBIX lgac
dbynknusx [lepooOpaznas. HeonpeneneHubrit
WHTETPAJI U €70 CBOMCTBA. MEeTO1 HEMOCPEACTBEHHOTO
WHTETPUPOBAHUS



Tema 7.2. MeToabl BbIYMCJIEHUsI HeonpeaeJeHHbIX HHTerpajioB (10 yacoB)
Metoapl UHTETPUPOBAHUS: METOJ IMOJCTAHOBKH, MHTETPUPOBAHUE IO YACTSIM.
Hcrionp3oBanue TaOIUI] HHTETPAJIOB.
Buowl yueonwix 3anamuii:

[Ipaktuueckoe 3ansTre: (OCHOBHBIE METObI BEIYMCICHHUS 1 yac
HEOITPEe/ICIIEHHBIX MHTETPAJIOB
Tema 7.3. HHTerpupoBaHue PpPAlHOHAJbHBIX, HPPANUOHAIBHBIX U

TpUroHoMmerpudeckux pynxkuuii (12 yacos)

NuTterpupoBanue paimoHaIbHbBIX, UPPALHMOHAIBHBIX U TPUTOHOMETPUUECKUX
(yHKLIHA.

Buowt yueonwvix 3anamuii:

Jlexuus: HNHTerpupoBaHne palMOHAIBHBIX, UPPALMOHAIBHBIX  l4ac
U TPUTOHOMETPUYECKHUX (DYHKIIMIA

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, €ro cBoiicTBa u npuiaoxenus (16 yacon)

3ajaun, NPUBOSAIIME K TOHATHIO ONPEAENICHHOro MHTerpana. OnpenencHHbIN
uHTerpadl u ero cpoiictBa. Popmyna HproTona-JleitOHuIa, ee mpUMEHEHUE IS
BBIYHCIICHUS OIIPENEICHHOIO NHTETpaIa.

KoMrereHnu: MMeTh MNpEACTaBICHUE OO0 ONPENEICHHOM HWHTErpalie U €ro
CBOMCTBAaX; YMEThb HCHOJB30BAaTh €ro [ BBIYMCICHUS TE€OMETPHUYECKUX H
(U3HMYECKUX BEJIUYUH.

Buowt yueonwvix 3anamuii:

Jlexums: Onpenenennpiii uaTerpan. Ero npuioxeHus l4gac
IIpakTnueckoe 3ansitue: OnpeneneHHblid HHTErpai. Ero npuinoxeHus 1 gac

Tema 7.5. HecoOGcTBeHHBbIE MHTErpajbl ¢ 0eCKOHEYHBIMH MpeaeJaMH H OT
HeorpaHu4deHHbIX PyHKuuii (16 yacon)

HecobGcTBeHHbIC MHTETpalIbI ¢ O6CKOHEYHBIMHU MPEACIaMy U OT HEOTPaHUUYCHHBIX
(byHKIMIA, UX CBOMCTBA.

Buowt yueonwvix 3anamuii:

Jlexuums: HecoOcTBenHbIe HHTETpaIbI C 0ECKOHEUHBIMU lygac
npenesaMy U OT HEOTPaHUUEHHBIX (DYHKITHI

Moayab 8. YHKINM HECKOJIbKHUX MEePEMEHHbIX M UX
nuddepenuupoBanue (36 yacos)
Tema 8.1. ®yHKIIUM HECKOJIbKHX MePeMEHHBIX (8 YacoB)



@YHKIMU HECKOJbKHX IepeMeHHbIX. OOmacte onpeaenenus. Ilpenen
¢yHkun. HenpepbIBHOCTS.
Buowvl yueonwix 3anamuii:

.HGKHI/I}II cDyHKHI/II/I HCCKOJIBKUX IICPCMCHHBIX lgac

Tema 8.2. ludpPpepennupoBanue PyHKIUI HECKOJIBLKUX NEPeMEHHbIX
(14 gacoB)

Yactasle mpousBoanble. [lomublii nuddepeniman, ero cBs3b C YaCTHBIMU
npou3BoaHBIMU. HBapraHTHOCTH (popmbl momHOTO Auddepenimana. KacarenpHas
IJIOCKOCTh M HOpPMallb K TOBEPXHOCTH. ['€OMETpUUYECKUN CMBICT TMOJHOTO
mupdepennmana. YacTHbie NPOM3BOAHBIE W TOJHBIC TUB(PEpEeHIIUATBI BBICITUX
nopsakoB. Dopmyna Teimopa. HesBuble ¢ynkuuu. Teopema cyIliecTBOBaHUS.
HuddepenurpoBanue HEBHBIX QYHKITUH.

KomnereHuuu: BlaieTb METOJaMU BBIYMCIIEHUS YACTHBIX MPOU3BOJHBIX; YMETh
HAXOJIUTh MOJIHBIN AuddepeHman QyHKIUN HECKOJIbKUX TEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOC 3aHATHUC! (DYHKI_[I/II/I HCCKOJIBKHUX IICPCMCHHBIX 1 gac

Tema 8.3. HexoTopsblie npujioxkeHus1 4aCTHbIX NPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIHMI HECKOJNBbKHMX NepeMeHHbIX. HeoOxoaumoe ycioBue
sKcTpeMyMa. JlocTarouHble yCHOBHUS. Y CIOBHBIM 3KCTpeMyM. MeTos MHOXKUTENeH
Jlarpanxa. [IpumMepsl TprMEHEHUS TTPU IOUCKE ONITUMAJIBHBIX PELIECHUN.
Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3aHsITHE: ODKCTPEMYMbI (DYHKIIMI HECKOJIBKUX 1 gac
NePEeMEHHBIX

MoayJb 9. O0bikHOBeHHBbIE MU PepeHInATIBLHbIE YpaBHeHUs (36 4yacoB)
Tema 9.1. OcHoBHbIe OHsATHS (18 yacoB)
3agaun, mnpuBonsimue K AuddepeHmanbHbiM - ypaBHeHUsM. [lopsmok
muddepennuansuoro  ypaBHeHus. JuddepeHinmanbHpie  ypaBHEHUS  EPBOTO
nopsinka. Pemenue. O6miee pemenne. 3amaya Komu. Teopema cyiiecTBOBaHHS U
€JMHCTBEHHOCTH petieHus 3aaaun Korm.

Buowl yueonwvix 3anamuii:

[TpakTuyeckoe 3aHsTue: 3agaqyu, MPUBOASIINE K TuddepeHInaTbHbIM 1 gac
ypaBHEHUSIM
Tema 9.2. OcHOBHBIC THIIBI yPABHeHHMH epBOro nopsjaka (18 yacos)



OCHOBHbIE THUIIBI YpaBHEHUH TEPBOTO TMOPSIKA, HMHTETPUPYEMBIX B
KBaJpaTypax. YpaBHEHUS C Pa3JesIlOUMMUCS IEPEMEHHBIMU, OJJHOPOAHBIE TIEPBOTO
NopsiJiKa, TIMHEHHbIE OTHOCUTEIBHO HEU3BECTHON (PYHKIUU.

Buowvl yueonwvix 3anamuii:

Jlexuus: OcHOBHBIE THUITBI YPABHEHU MEPBOTO MOPSIIKA luac
[Ipaktuueckoe 3ansatue: HuddepeHuunanbHubie ypaBHEHUS IEPBOTO 1 yac
nopsjika

Mopayasb 10. IuddepennuanbHble ypaBHeHUs BHICIIUX NOPSIKOB
(36 yacoB)
Tema 10.1. OcHoBHble mnoHsaTHA. [AuddepeHunanbuble ypaBHeHHss N-ro
NOPSAKA, J0NMyCKaIoIIMe MOHNKeHHe nopsiaka (12 yacoB)
OcHoBHble NOHATHA. Pemenus nuddepeHunansHoro ypasHeHus: N-ro nopsaxa.
3anaya Komm. ITonstue o kpaeBbIx 3amaudax sl JudepeHIUaIbHbIX YPAaBHEHUMN.

OoO1miee perieHre. YpaBHEHHs, AOMYCKAIOIIUE MOHMKEHNE TIopsaaka: 1) y(”) = f (x),

2) F(x, y® )y y(”)) =0, 3) F(y, AT y(”)) =0.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3ansatue: Juddepenunansupie ypaBHeHuUs N -ro nopsiaka, 1 dac
JOITYyCKAIOIINE TOHWKEHNE TTOPSAAKA
Tema 10.2. Jluneiinbie aAuddepenunaibubie ypapHenuss N-ro nopsaka. Metox

Jlarpan:ka Bapuanuu nNpou3BoJbHBIX NOCTOSIHHBIX (12 YacoB)

Jluneitnpie nuddepeHnuanbaple ypaBHeHUsT N-ro TMOpsIKa, OAHOPOJIHBIE U
HeogHOpoHbIe. CBOMCTBA PEUIEHUN TMHEHHOTO OJHOPOJAHOTO YpaBHEHUS. JIMHEITHO
3aBUCUMBbIE W JIMHEWHO He3aBUCHUMBbIe GyHKIUM. DyHIaMEHTaJbHAs CHUCTEMa
pelieHrnid JTMHEHHOTO OJHOPOJHOrO ypaBHEHHUs. TeopeMa O CTPYKType OOIIero
pemenus. Meton Jlarpanka Bapuaiuy NpOU3BOJIbHBIX TOCTOSTHHBIX.

Buowt yueonwvix 3anamuii:

Jlexums: Jluneiinbie nudpepeHmanbapie ypaBHeHus N -T0 2
nopsaka. Meron Jlarpanyka Bapuanuu yaca
IIPOU3BOJIBHBIX TOCTOSIHHBIX
Tema 10.3. Jluneiinble aud@epeHunaIbLHbIe YPABHEHHSI € TOCTOSIHHBIMH

ko3¢ unuentamu (12 yacos)

Jluneitnpie nuddepeHmanbHbIe YpaBHEHUS C TIOCTOSHHBIMU KO3 PuIineHTamu.
MeTton Ditnepa petieHust OJHOPOTHOTO TUHEHHOTO AuddepeHITnaTIbHOTO YPAaBHCHHUS.
Jluneitnpie HeomHOpOAHBIC AU EpeHInaTbHbIe YpPaBHEHUS C MOCTOSHHBIMH
kodpdunrentamu. MeTon HeompeneleHHbIX KOI(POUIIMEHTOB Ji HaXOXKICHHUS



YACTHOI'O PEIICHHS HEOJHOPOJHOIO YPaBHEHHUS C MPABOMl YacThIO CIEHHAIBHOTO
BU/IA.
Buowvl yueonwix 3anamuii:

[TpakTaeckoe 3anatue: JluHeinble nudepeHImanbHbIe YpaBHEHUS C 1 gac
MOCTOSTHHBIMHU KO3 dulimeHTaMu

Moayab 11. UucnoBblie 1 pyHKIHOHAIBbHBIE PsiAbI (36 YacoB)
Tema 11.1. YncsoBslie psaabl (18 yacoB)

YucnoBeie psagel. CxomgumMocTh W cymMa psga. HeoOxomumoe ycioBue
cxomumoctu.  JlerictBusg ¢ pspgamu.  I[Ipu3Hakd  CXOAMMOCTH  PSJOB  C
MOJIOKUTEIBHBIMU YJieHAMU: Mpu3Haku Jlanambepa, nHTErpanbHblid npu3Hak Ko,
3HAKOIMEpEMEHHBIE PAIBL, abcomoTHas U yCJIOBHAas CXOJIUMOCTb.
3Hakouepenyromuecs psabl, npusHak Jleiiouuna.

Buowt yueonwvix 3anamuii:

Jlexkuus: Hucosblie psbl lygac

HpaKTI/ILIGCKOC 3aHsATHE: UYUMCIIOBBIC PAABI 1 gac

Tema 11.2. ®ynkunoHaabHble psaabl (18 yacos)

OyHKIMOHANIBHBIE psAabl. O0NacTh CXOJIMMOCTH, METOAbl €€ OIpEAeSICHUs.
Crenennble psapl. Paznoxkenuss (yHkumii B creneHHble pAnbl. [IpumeHenue
CTENEHHBIX PSII0B B MPUOIMKEHHBIX BHIYUCICHUSX.

Buowt yueonwvix 3anamuii:

Jlexums: O yHKIMOHAIBHBIE PSJIBI l4gac

[Ipaktnueckoe 3anstue: OyHKIMOHAIBHBIE PSJIbI 1 gac

Moayas 12. /IBoiinble 1 KpUBOJIMHETHbIe HHTErpajbl (36 4acoB)
Tema 12.1. /IBoiinbie uHTerpasbl (16 yacos)

OnpeneneHue JIBOMHOTO HWHTErpaja, €ro reoMeTpuyeckas W (usnveckas
WHTEpIIPETalns; CBOWCTBA. BplunMcieHue MOBOWHOTO MHTErpana B JEKapTOBBIX
KOOpJIMHATax. 3aMeHa MEPEeMEHHbIX B JIBOWHOM HWHTErpaje, nepexoi K MOISpHbIM
KoopanHaTtaM. [[pyuMeHeHne TBOMHBIX UHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexnus: JIBOMHBIE UHTETPAJIBI luac



Tema 12.2. KpuBosimHeliHble MHTErpaJibl nepsoro poaa (10 yacon)
Omnpenenenrne KpUBOJIMHEMHOrO MHTErpana mnepBoro pona. Ero ¢usmueckuii
CMBICJI; CBOWCTBA. BhIUunCI€HNS KpUBOJIMHEMHBIX HHTETPAJIOB IEPBOIO POAA.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstre: KpuBoauHelHbIE HHTETPANIBI IEPBOTO POJIA 1 yac

Tema 12.3. KpuBosmmHeliHbIe HHTErpaJibl Broporo poaa (10 yacos)

Omnpenenenne KPUBOJIMHEWHOTO WHTErpajga BToporo pona. Ero dusmyeckuit
CMBICJI; CBOMCTBA. BhIUMCIeHUs KPUBOJIMHEUHBIX UHTETPAIOB BTOpOro poja. Ces3b
MEK]ly KPUBOJMHEUHBIMU UHTErpAJIaMH MEPBOTO U BTOporo poja. @opmyna ['puna.
VYcnmoBust HE3aBUCUMOCTH UHTETPaja OT IIyTH UHTETPUPOBAHMUSL.

Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansaTre: KpHBOJIMHENHBIE HHTErPAJIBI BTOPOTO POJa 1 vac



5. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA JJI5A

CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIUXCA IO JUCIHUIIJINHE

5.1. TeMbl KOHTPOJIBHBIX PA0OT

MoayJib JUCHUTLIMHBI

HaumeHoBaHune TeM

Moayns 1. OCHOBBI JIMHEHHOU
anreopsl

CucTeMbl TUHEHHBIX aNreOpanvdecKux ypaBHCHHM

Matpuynas anredpa

Moaynb 2.OCHOBBI BEKTOPHOM
ayreopsl

Apudmernueckre onepanu ¢ BEKTOpaMu

Monayins 3.
AHanuTnyeckasi reOMEeTpUs

Paznuunnie BHUJIbI YPABHCHUSA HpﬂMOfI " IIJTOCKOCTHU

YpaBHEHUs KPUBBIX U TOBEPXHOCTEN 2-TO MOpPsJIKa

Monyns 4.BBenenue B
MaTeMaTHYECKUH aHaIn3

CriocoObI BBIYHCIICHUS TPEIEIOB (yHKIUN

HenpepoiBHOCT pyHKIIMH. TOYKH pa3psiBa

Monyis 5. uddepernmansHoe
UcYHUCIIeHUE QYHKIIUHN OTHOM
MePEMEHHOM

Brruncnenue npou3BoAHON PyHKIIMH

[IpumeHeHre MPOU3BOAHOM 11 BBIYUCIICHU S
MIpeIeJI0B U UccieoBaHus QYHKIUN

Mopyns 7. HeonpeneneHnnsiii u
oIpeieJICHHbIA HHTETpall

MCTOI[I)I BBIYUCJICHUC HCONTPCACIICHHBIX HHTCI'PAJIOB

HccnenoBanue cX0JUMMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

HpI/IJ'IO)KeHI/IH OIIPCACIICHHBIX HHTCTPAJIOB

Monynb 8. @yHKIINN HECKOIBKHUX
MIEPEMEHHBIX U UX
auddepeHpoBaHue

YacTtHble Mpou3BoIHbIE U AU depeHnan G

Haubonbiee u HariMeHblee 3HaUeHUs (PHIT B 3aMKHYTOM
obnactu

Monyib 9. OGBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS

JuddepenunanbHple ypaBHEHUS IEPBOTO MOPSIKA

Monyns 10. {uddepenumanbaele
YpaBHEHHsI BRICIIUX MOPSIIKOB

Jluneiinble nuddepeHnanbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (QUIIMEHTaMU

Mopyns 11. YucnoBsie u
(GyHKIIMOHATIBHBIE PSIIbI

YucnoBeie pAABI

@YHKIIMOHAIBHBIE PSABI

Monyne 12. JIBoiiHbIe U
KPUBOJIMHEHHBIC HHTETPAJTBI

JIBOViHBIE MHTETpAIBI

KpuBonmHeliHbIE HHTETpasbl IEPBOTO U BTOPOTO pojaa




5.2. Tembl KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIPOEKTHI) pabodYrM yueOHBIM HE MPETyCMOTPEHBI

5.3. IlepeyeHb METOAMYECKUX PEKOMEH AU

Ne
HaumenoBanue
/o
1 MCTOI[I/I‘ICCKI/IC PCKOMCHAAINU 110 BBIITOJIHCHUIO KOHTPOJIBHBIX pa60T

5.4. IlepeyeHb BONPOCOB /ISl MOATOTOBKHU K 3K3aMeHY

5.4.1. Bonnpocsl 1J1s1 MOATOTOBKH K 3K3aMeHy 1o 1-My cemecTpy

1. OmnpeneneHust omnpeneauTesied BTOPOr0O M TPEThero mopsiakoB. CBoiicTBa
onpenenurenei. OnpenennuTeny N-ro Mopska.

2. Cuctembl N JIMHEWHBIX ypaBHEHUH ¢ N HeusBecTHbIMU. Teopema Kpamepa.
®opmynsl Kpamepa.

3. Cuctembl TUHEHHBIX OJHOPOJHBIX ypaBHeHHUU. HeoOxoamumoe U T0CTaTovdHOE

YCIIOBHE HEHYJIEBOI'O PEILLIECHUS.

Marpunsl. JInnensbsie onepanuu ¢ MatpunuaMmu. [IpaBuno yMHOKEHHS MaTpuLL.

ObpatHas matpuna. OnpezeneHue 1 yclIoBUE CyLIECTBOBAHMUS.

Pemmenuie cucteMpl TMHEMHBIX YPaBHEHUN C TIOMOIIIbIO OOPaTHOW MaTPHILIbI.

Onpenenenue Bekropa. JInHeWHbIE onepanuu ¢ BeKTopamMu. OpTOroHaJIbHEIE,

No ob

KOJUUTMHEAPHBIE M KOMILIaHApHBIE BEKTOPHI. [Ipoekiius BEKTopa Ha OCh.

8. JIuneiHas 3aBUCHUMOCTD W JIMHEWHAS] HE3aBUCHUMOCTh BEKTOpOB. OmpenencHue
0a3uca. Paznoxenue Bekropa no 0asucy. IIpsamoyronabHas aekapToBa cucTteMa
KoopAuHaT. JlelicTBUsS C BEKTOpaMH B KoOpAWHATHOM Qopme. YcioBue
KOJUIMHEAPHOCTH.

9. CkamsipHoe TIpOM3BENIEHWE JIBYyX BEKTOpPOB, €ro CBOWCTBAa. YCJIOBHE
OPTOTOHAJIBHOCTH JABYX BEKTOPOB. MEXaHMYECKUU CMBICI CKaJISPHOTO
MPOU3BEACHUS.

10.BeipaskeHrEe CKaJIsIPHOTO TIPOU3BEACHHS BEKTOPOB 4Yepe3 WX KOOPIWHATHI.
Jnuua (Moaynb) BekTopa. Hampasisitoniye KOCUHYCHI.

11.BexTopHO€E MpOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH
JIBYX BEKTOpPOB. ['€OMETpUYECKUI1 CMBICT BEKTOPHOTO MPOU3BEIACHUS.

12.BripakeHre BEKTOPHOTO MPOU3BEICHUS BEKTOPOB YePe3 UX KOOPANHATHI.

13.CmemanHoe TPOU3BEACHHE TpeX BEKTOPOB, €ro CBOWCTBA. YCIIOBUE
KOMIUTAHAPHOCTH TPEX BEKTOPOB.

14 BripakeHre CMEIIAHHOTO MPOU3BEJCHUS BEKTOPOB Uepe3 UX KOOPIAUHATHI.

['eomeTprYeCKUl CMBICIT CMEIIAHHOTO TTPOU3BEICHUS TPEX BEKTOPOB.




15.001ee ypaBHEHHE IJIOCKOCTH B MPOCTpPaHCTBE. Teopema: ypaBHEHHE MEPBOM
CTEINEHU OT TPeX MEPEMEHHBIX 3a/1a€T B MPOCTPAHCTBE IIOCKOCTb.
16.Pa3nuuHble BUIB YpPAaBHEHHM IUIOCKOCTH B MPOCTPAHCTBE, YTOJ MEXKIY
MJIOCKOCTSIMHU.
17.Pa3znuuHble BUABI ypaBHEHUN NPSAMON Ha TUIOCKOCTH, YTOJI MEXKAY MPSMBIMU.
PaccTosiHre OT TOUKH 10 TIPSIMOM.
18.YpaBHeHue npsiMOi B MPOCTPAHCTBE. YTOJI MEXAY HPSIMBIMU. YTOJI MEXIY
NPSAMOU U INTIOCKOCTBIO.
19.KpuBbie BTOpOro mopsjika Ha IUIOCKOCTH (dJumMIC, Tumepbosa, mapabdosa).
KanoHnuueckue ypaBHEHUs KPUBBIX U M300paKEHUE UX HA MJIOCKOCTH.
20.[{unuuapudeckue noBepXHOCTH. LIMIMHIPHI BTOPOTO MOpsiiKa.
21.DOnnuncouna, KOHyc, TurmepOonouasl, mapabojouasl. ['eomeTpuyeckue
CBOMCTBA ATUX MOBEepXHOCTEN. MccnenoBanne ux GpopM METOAOM CEUEHUH.
22.TlonspHble KOOPAMHATHI HA TIOCKOCTH. Crivpais ApXxumena.
23.lunuanpudeckne U cepuyecKkue KOOPAWHATHI B MPOCTpAaHCTBE. Pa3znmudHble
c0coObI 33JaHNS TMHUM U TOBEPXHOCTEN B MPOCTPAHCTBE.
24.Onpenenennie Gynkiuu. O0nacTh onpeaeneHus. 3HaueHne GyHKIUNA B TOUYKE.
Monotonnass gyukiusi. YUetHas u HeuetHas pynkiuu. OOparHas GyHKIUA.
CrnosxxHast pyHKIus. DneMeHTapHble (PYHKIIMH.
25.YucnoBas TmocCienoBaTeNbHOCTh. [Ipemen dYHMCIOBOM IMOCIEIOBATEIHLHOCTH.
CylecTBOBaHUE Npeieaa MOHOTOHHOW OTPAaHUYEHHOM MOCIIEI0BATEIbHOCTH.
26.Ilpenen  ¢gynkmmu B Touke. Ilpemen QyHkmuM Ha OECKOHEUHOCTH.
OnHocTOpOHHUE Tpeenbl PyHKIUU B Touke. HempepbIBHOCTD 3/1eMEHTapHbIX
byHKIIHA.
_sinx . X
27.3ameuarensuble npeaenst: [IM ——, lim | 1+ —
x=»0 X  X—>o X

28.CpoiicTBa (YHKIUH, CTPEMSIIUXCSI K KOHEUHOMY Tpeeny (OrpaHUYeHHOCTD
(GyHKUIMH, UMEIOIIEH KOHEUHBIN Npesen, TeopeMa 0 CKaTol (PyHKIUM).

29.beckoneyHo Manas (QyHKIMs, €€ CBOWcTBa (CymMMa OECKOHEYHO MalbIX,
pou3BeJeHuE OECKOHEYHO MaJloil Ha OrpaHUYEHHYI0, YaCTHOE OT JACJICHHS
O0EeCKOHEYHO Maslol Ha (QYHKIIHIO, TIPEIe]] KOTOPOU HE PABEH HYJIIO).

30.beckoneyno Oombinas (QyHKIUS, €€ HEOTPAaHWYCHHOCTh. Teopema O CBsI3U
OECKOHEYHO Majiol 1 OECKOHEYHO OO0BIION (PYHKIIHH.

31.Heob6xoaumMoe ¥ J1OCTATOYHOE YCIOBUE CTPEMIICHHS] (PYHKIMU K KOHEUHOMY
npenaeny. Teopema 0 eAMHCTBEHHOCTH Mpeena.

32.Paznoxxenue QyHKIIMN, UMEIOLIEH KOHEUHBIN MPEeI, Ha CyMMY MOCTOSIHHOM U
OoeckoHeuHo Maso. Ilpeaen cymMMbl, MpOU3BENECHHUS] M YACTHOTO (YHKIIMIA,
CTPEMSLINXCS K KOHEUHBIM TPEJIesIaM.



33.CpaBHeHHE OECKOHEYHO MAaJbIX. OKBHBAJICHTHBIE OCECKOHEYHO MallbIe.
[Tpumepbl SKBUBAJIEHTHBIX OECKOHEUHO MajbiX. 3aMeHa OECKOHEYHO MaJlol Ha
HKBUBAJICHTHYIO MPU BHIYUCICHUH MPEJIEIIOB.

34.HenpepsiBHOCTh GyHKIMH B Touke. HeoOxoamMoe M TOCTATOUYHOE YCIIOBHE
HENPEPBHIBHOCTH (PYHKIIMH B TOUKE.

35.Knaccudukanus Touek paspeiBa (PYHKIMHU: YCTPAHUMBIM, KOHEYHBIH,
OECKOHEYHBIH.

36.0mpenenenne mnpous3BogHON. [Ipumepbl HaxoXIeHHS MPOU3BOJAHON C
MOMOIIIBIO ONPEACIICHUS.

37.'eoMeTpuueckuii ¥ MEXaHMYECKHUM CMBICI IPOU3BOJHON. YpaBHEHHUE
KacaTeJIbHOM.

38. IuddepenmmpyemMocTsb byHKIAHA B TOYKE. HenpepbiBHOCTD
mupdepeHurpyemMont pyHKIUU.

39. ludpdepennman ¢ynknun. ['eomerpuueckmii cmbicn  auddepeHuana.
NuBapuanTHOCTH (hOpMBI IEpBOTO AudPepeHimana.

40.[1pousBonHas u guddepeHIran CyMMbl, MPOU3BEAECHUS M YacTHOIO JABYX
byHKIHA.

41. Teopema o muddepeHmupyeMoctu cioxHoi ¢yukuuu. [IpousBogHas
oOpaTHOU QyHKIUU.

42 1lpaBuno norapupmudeckoro nuddepennupoBanus. Ero mnpumeHeHHe K

HaxoKIeHuro nmpoussoanoi Gyukumii  f (X) = (u (X))V(X).

43.lubdepennupoBanrie (yHKIWH, 3aJaHHBIX MapamMeTpudeckud (mepBas u
BTOpAasi MPOU3BO/IHbIE).

44 TlpousBoHblie U U PepeHIanbl BHICIIUX TOPSIKOB.

45.Tabnuna npou3BOIHBIX.

5.4.2. Bonpocel AJ NOATOTOBKH K K3aMeHY M0 2-My ceMecTpy

=

Teopema Poms, ee reoMeTpUYECKUI CMBICI.

N

Teopema Komm. @opmyna koOHeuHbIX IpupamieHud Jlarpanxa, ee

T€OMETPUUECKUN CMBICI.

3. IlpaBwuio Jlomurans.

4. dopmyna Teiimopa nnsi (QyHKIIMM OJHOW TMEPEMEHHONW C OCTATOYHBIM
yieHoM B (opme Jlarpanmxka. ®Dopmynel Teilsiopa mnepBoro u BTOPOro
MOPSIAKOB.

5. @opmyisl Teitnopa (Maknopena) s GyHKmid y = €, Y = SinX, y = COSX B

okpecTHOCTH TOUkH X = 0.



6. HeoOxomumoe u 1ocTaTovyHOE yciaoBHs Bo3pacTaHus (yObIBaHUS) (YHKIHH
y =1 (X).

7.  Omnpenenenne skcrpemyma ¢yukmuu y = f (X). HeoOxomumoe ycimoBue
KCTpEMyMa.

8.  JlocTtaToyHOE yCIOBHUE SKCTPEMYMa, UCIIOJIB3YIOIIEe MEPBYIO MPOU3BOIHYIO.

9. JlocTaToyHOE yCIOBHE SKCTPEMYMa, UCTIOIB3YIOIIEE BTOPYIO TPOU3BOTHYIO.

10. Omnpenenenue BBHITYKIOCTH U BOTHYTOCTH Tpaduka (yakmmm Yy = f (X).
[Ipu3HaK BBIMYKIOCTH (BOTHYTOCTH).

11. JloctaTtouHoe yciaoBHE TOUKH mepernda rpaduka ¢pyukiuu Y = f (X).

12. Acuwmnrotel rpadpuka ¢yakmumm Yy = f (X). IlpaBuio HaxoXICHHS
BEPTUKAJIbHBIX U HEBEPTUKAIBHBIX aCUMITOT.

13. Haxoxaenue HanOOJIBIIIETO M HAMMEHBIIETo 3HadeHui Gpynknuu Y = f (X) Ha
OTpE3Ke.

14. KowmmiaekcHble umcna. JleMcTBHS C  KOMIUIEKCHBIMH — YHCIAaMH B
anreOpanyeckout popme.

15. Teomerpuueckoe U300paxeHue KOMILUIEKCHOTO quca.
Tpuronomerpuyeckasi popMa KOMILJIEKCHOTO YUCIIA.

16. Bo3BegeHue KOMIUIEKCHOTO YHCIIa B HaTypajbHyIO cTeneHb. dopmyia
Myagpa.

17. W3BneueHne KOpHS HATYpaJbHOUM CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

18. IlepBooOpa3zHas W HEOIpEAENCHHBI HWHTETpal. TeopemMa O CTPYKType
MHOYKECTBa MEPBOOOPA3HBIX JJIs1 JAHHOU (DYHKITUH.

19. CgoiicTBa HeONpeAeNeHHOTO0 UWHTerpana. MHBapuantHocTh  (opmyn
WHTETPUPOBAHUS.

20. Tabnuia OCHOBHBIX MTEPBOOOPA3HBIX.

21. 3ameHa nepeMEHHOU B HEOIIPEACICHHOM HHTErpase

22. ®opmyna HHTETPUPOBAHMS 110 YACTSAM AJIs HEOTIPEACIEHHOTO HHTETpaIa.

23. OmpenencHre  MpocTeWmuXx  ApoOeil.  Pasmoxkenume  mpaBUIBLHOM
palMOHANIBHON IpoOU Ha MPOCTEUIIINE.
. . A
24. VIHTerpupoBaHHe MPOCTEHINHNX PALMOHAIBHBIX Jpodei Buaa —.
(x-a)
25. HurterpupoBaHue MPOCTENIINX palOHAIIbHBIX npobei BUJIA

Mx + N

j;—————ﬂf—4q<0)
X+ pX+(q



26. HuterpupoBanue TPUTOHOMETPUUECKUX BBIPAKEHHM BUJA
R(sm X, COS X) C TMOMOUIbI0 YHUBEPCAIBHOM TPUTOHOMETPUUECKON

X
nozacranoBku t =1g —.

27. WuterpupoBaHue TPUTOHOMETPUYCCKHUX BBIPAKCHUN BHa
R(sin x) cos x, R(cos x)sin X.
28. WurterpupoBaHue AppaLlMOHAIBHBIX BBIPKEHU U BUJa

b m My
R X’(ax+ jnl ,...,(aXerjnk
cx+d cx+d
29. HuTrerpupoBaHuWe HppalMOHAJIBHBIX BBIPAKCHUN BHJA R ( XA /XZ _ g2 ) ,

R(x, Ja2 4+ x2 ) R (x, Ja2 - x2 ) C  IOMOIIBI0  TPUTOHOMETPUYECKUX

IIOACTAaHOBOK.
30. IlonsTue OIIPCACIICHHOI'O MHTCTpaJIa.

31. Teopema cCymecTBOBaHUS OMPEIEICHHOTO HHTErpana. [ eomeTpuyeckuit
CMBICII OIPEJIETIEHHOT0 UHTErpaia.

32. CaoiicTBa OmpeIeACHHOTO HHTETpaA.

33. HHurerpan c¢ mnepeMeHHbIM BepXHUM TmpenenoM. Teopema bappoy o
mudpepeHInpoBaHNN UHTETPaja C IEPEMEHHBIM BEPXHUM MPEIETIOM.

34. CBs3p MEXKIY OIpPEACIICHHBIM U HEOIpeAeIeHHbIM HHTerpanamu. dopmyna
Herotona-Jleitbuuiia.

35. 3amMeHa nmepeMEeHHOU B ONPEACIICHHOM HHTETrpalle.

36. dopmyna HHTETPUPOBAHHUS I10 YACTSAM JJIs OTPECIICHHOTO MHTErpaa.

37. HecoOcTBeHHBINI MHTETpall OT HEMPEPHIBHOW (DYHKIHMK MO OECKOHEYHOMY
MPOMEXKYTKY.

38. HecoOcTBeHHbIN MHTETpa’d OT HEOTPAHWYCHHOW (PYHKIIMU TIO KOHEUHOMY
MPOMEXKYTKY.
39. Omnpenenenrie abCOTIOTHON CXOIUMOCTH HECOOCTBEHHOTO HWHTErpasa.
[Ipu3Hak cpaBHeHUs. ['eomeTpuyeckast WLTIOCTpaLUs MPU3HAKA CPABHEHUSI.
40. BeumcrneHue TIOMIANCH TUIOCKMX (QUTYP B JCKAPTOBBIX W IOJSPHBIX
KOOpJIMHATAX.

41. BpluncneHue oObEMOB TeJ MO0 U3BECTHBIM ILIOMIAISIM MOMEPEYHBIX CCUCHUM.
Brruncienre 00beMOB TeJ BpalleHHUs.

42. BeuucneHue IIUHBI AYTH TJIOCKOM KPUBOW B JIEKAPTOBBIX KOOpAMHATAX M
KPUBOU, 3aJJaHHON MapaMEeTPUYECKH.

43. Bpluncnenue miomaan NOBEpXHOCTH BpaLICHUS.



44. OmnpeneneHue PyHKIIMU HECKOIbKUX TepeMeHHbIX. DyHKIKA N TEpeMEHHBIX
KaK (DyHKIHSI TOYKK B N-MEPHOM MPOCTPAHCTBE.

45. YacTHble MpUpAIEHUs U YaCTHbIC MPOU3BOAHBIC. ['€OMETpHUUECKUI CMBICIT
YaCTHOW MPOU3BOAHON (PYHKITUU ABYX NEPEMEHHBIX.

46. uddepenuupyeMocTb (QYHKIMHM JBYX NepeMeHHbIX. HeobOxommmoe wu
JI0OCTaTOYHOE YCIOBUS AUPGEPEHIUPYEMOCTH (PYHKIHMU ABYX TNEPEMEHHBIX.
Omnpenenenue nosHoro AuddepeHimana.

47. uddepeHunpoBaHue CI0XKHON (YHKIMKM OAHOM M JIBYX NEPEMEHHBIX.
[Tonnast mpousBoHas. MuBapruanTHOCTH (hopMbI TTOJIHOTO AuddepeHmana.
48. HesBuble (QyHKIMM OAHOM MepeMeHHOW. Teopema O HEIBHOM (DYHKIIUH.

HuddepenniupoBanrie HeIBHOM PYHKIIMH OJTHON TTEPEMEHHOM.

49. HesBuble ¢yHKIMH JBYX MepeMeHHbIX. JuddepeHunpoBanue HEIBHON
(GYHKITUH IBYX TTEPEMEHHBIX.

50. Yactabie mpon3BoaHbIE U AU PepeHITnaNbI BBICIINX TOPSIKOB.

51. ®opwmyna Teitnopa ans GyHKUMH IBYX NEPEMEHHbIX.

52. Omnpenenenne dKkcTpeMyMmMa (QYHKIMUA ABYX mepeMeHHbIXx. Heobxomumoe
yCIIOBHUE 3KCTpeMyMa. JlocTaTouHOE yCIIOBUE SKCTPEMYyMa.

53. Hawubonbiiee m HauMeHblllee 3HAYCHUS (PYHKIMU JBYX MEPEMEHHBIX B
3aMKHYTOW 00J1acTH.

54. VYpaBHeHHS KacaTeIbHOW IIJIOCKOCTH H HOPMald K TOBEPXHOCTH.
['eomeTpudecKkuii CMbICI MOJTHOTO AuddepeHmana.

5.4.3. Bonpochl /151 MOATOTOBKHU K K3aMeHY MO0 3-My ceMecTpy

1. Onpenenenune 0OBIKHOBEHHOTO AU(HEepEeHIINaTFHOTO YPaBHEHUS, €ro MOPsaKa
u pemienud. {uddepennnansnoe ypaBHeHHE MTEPBOTO MOPAJIKA, MTOJIE
HaMpaBJICHUM, U30KJIUHBI.

2. 3agaya Komm ana nuddepeHnanbHOTO ypaBHEHHs TEPBOTO  TOPSAKA.
TeopeMma cyliecTBOBaHUS U €IMHCTBEHHOCTH penieHus 3agaun Komu.

3. Ompenenenue o0IIETO U YACTHOTO penieHus (MHTerpana) auddepeHnaIbHOTo
YPaBHEHUS NIEPBOTO MOPSIKA.

4. YpaBHEHUE C pa3JesIIOIIMMUCS IEPEMEHHBIMH, €70 HHTETPUPOBAHHUE.

5. JluHeliHOE ypaBHEHHE EPBOTO MOPSIAKA, €F0 HUHTETPUPOBAHUE.

6. OnHoponHoe nuddepeHInaTbHOE ypaBHEHHE TIEPBOTO  MOpPsSIKA, €ro
WHTErPUPOBAHUE.

7. udpdepenuuanbHoe ypaBHEHHME N-To  mopsanka. 3agaya Komm s
muddepeHInanbHOT0 ypaBHEHUsT N-TO mopsiika. TeopeMa CylIeCTBOBaHUS U
€MHCTBEHHOCTH pelieHus 3aaaun Ko ais ypaBHeHUs N-T0 OpsIAKa.



8. Ompenenenue 00IIEr0 U YaCTHOTO peuieHus TuddepeHInanIbHOr0 YpaBHEHHS

N-ro nopsiaka. MiHTerpupoBanue ypaBHEHUs BUIA y(n) = f(x).

9. VpaBHeHHus, NOIYCKAIOIIME IOHMKEHUE MNOPAAKa. METOH HMHTErpHpOBaHUS
ypaBHEHUS BHIA y(”) = f (X, y(k) s y(n—l)) ,roe k <n.

10.Metox unterpuposanns ypasuenns suna Y = T (Y, Y').

11.0Onpenenenue guHeHHOTO IUdPEpeHIIMATBHOTO YypaBHEHUS N-TO TOpSAJIKA.
OpHoponHoe JMHEWHOe YypaBHeHue. CBoOHCTBa pEIICHUH OJHOPOJHOTO
JIMHEWHOTO YPAaBHEHUSI.

12.0mnpenenenre JTUHEHHO-3aBUCHMBIX W JIUHEHHO-HE3aBUCHUMBIX  (DYHKITHIA.
[Ipumepsr.

13. Onpenenenve G(yHIAMEHTAIbHONW CHUCTEMBl PEHICHUN JHMHEUHOIO
OIHOPOJAHOTO YypaBHeHHUsA. Teopema O CTpPyKType OOILIETO peleHus
JUHENHOr0 OJHOPOJAHOTO YpaBHEHUS N-TO MOPSIKA.

14. Teopema 0 CTpyKType OOIIEro perieHusl TMHEHHOr0 HEOJHOPOHOTO
ypaBHEHHS N-TO MOPSIKA.

15. JIuneitHoe OJTHOPOJIHOE ypaBHEHHE C NOCTOSTHHBIMU
ko3 purmentamu. Metoa Ditnepa, XapakTepUCTUUECKOE YpaBHEHUE.

16. [Toctpoenue ¢GyHIaMEHTaIbHOM CHCTEMBI PELMIEHUH UM 0O0LIero
pellieHus JUHEHHOrO OJHOPOJHOTO ypaBHEHHS N-TO MOpSAAKAa B clydae
BEIICCTBEHHBIX PA3JIUYHBIX KOPHEM XapaKTEPUCTUUYECKOrO0 ypaBHEHUS.
[Ipumep.

17.TToctpoenne (yHIaMEHTATBLHOM CHUCTEMBI pEIICHUH H OOIIEro peuieHus
JMHEHHOT0 OJHOPOAHOTO YpaBHEHUs N-TO MOpSAKa B CIy4yae KOMIUIEKCHO-
COTIPSKEHHBIX KOPHEH XapaKTepUCTHIeCKOro ypaBHeHus. [Ipumep.

18.TTocTpoenne (QyHIaMEHTATLHON CHUCTEMBI PEIICHWA W OOIIEro pemeHus
JUHEHHOTO OJHOPOJHOTO YPaBHEHMs N-TO MOpPsIKa B CIydae BEIIECTBEHHBIX
PaBHBIX KOPHEUN XapaKTEpUCTUUECKOro ypaBHeHus. [Ipumep.

19.1lpaBuno HaXOXACHUS YACTHOTO PEIICHHS JUHEHHOTO HEOIHOPOIHOTO
ypaBHEHUS C MOCTOSIHHBIMH KOA(DPHUITMEHTaMU, €CITU TpaBasi 4aCTh UMEET BUJI

f (X) = Pn (X)eax, rae B, (x) - MHOTOWIEH CTENIEHU N .

20.IIpaBusio  HaxOXJEHUS YACTHOTO PEIUICHUS JIMHEWHOTO HEOJHOPOIHOTO
ypaBHEHUS C MOCTOSITHHBIMH KOA()PHUITMEHTaMU, €CITU TpaBasi 4aCcTh UMEET BUJI

f(x) =e® (Acosbx+Bsinbx), rme ABeR, A2+B2=0.
21.Metop pelieHus: TMHEHHOTO HEOTHOPOHOTO Au(dHepeHITNaTFHOTO YPAaBHCHUS

suma PoOOY™ + pr OOV o p (Y = RO+ F2(X)  (upumpm

HaJIOXKCHU).



22 Yucnosbie psaabl. OmpeneneHue N-oil yacTUyHOW cyMmMMmbl psina. [loHsTus
CXOJUMOCTH U PACXOJUMOCTH YHCIOBOro psna. CymMma CXOJISIIErocs psja.
['eomeTpuueckuui psa.

23.CBOICTBA CXOMSIIUXCS PSAOOB: YMHOXKEHHE psiia Ha YHCIO, IOYJIEHHOE
CIIO’KEHHUE PSIZIOB.

24.0Ocratok psga. Teopema 00 OJTHOBpEMEHHOM CXOJUMOCTH Psijia U €r0 OCTaTKa.

25.HeoOxomuMmplii  TpU3HAK  CXOAMMOCTH  psAga.  WMmmoctpamusi — ero
HEJ0CTAaTOYHOCTH Ha MPUMEPE.

26.ITonoxurensHbie psasl. Heobxoaumoe W A0CTaTOYHOE YCIOBUE CXOJUMOCTH
MOJIOKUTEIBHOTO Psa.

27 .IlepBblii U BTOpOM MPU3HAKKU CPABHEHHUS MOJIOKUTEIBHBIX PSIOB.

28.I1pusnak lamambepa.

29.UnTerpanbhblii mpusHak Komru.

- 1
30.0060011eHHBIN TAPMOHHYECKHUHN P Z poroep - mo00e eUCTBUTEIBHOE
n=1"
yucino. [losenenue psga npu p<l, p=1, p>1.

31.3nakornepeMeHHbIe  psAAbl. AOCONIOTHasT W HEAaOCONIOTHAsi CXOIUMOCTb.
Teopema 0 cx0AMMOCTH a0COJIFOTHO CXOJAIIETOCs pAJia.

32.Ilpuznak JlelOHMIITA CXOAUMOCTH 3HaKouepeaymrierocs psga. OreHka
aOCOIIOTHON TOTPENIHOCTH MPH 3aMEHE CYMMBI CXOJSIIErocs psija CyMMOH
MEPBBIX N €T0 YJICHOB.

33. OyHKIHOHATBHBIN psif. O0IaCcTh CXOAUMOCTH (GYHKIIMOHATBHOTO PAIA.

34.Crenennoii psaa. Teopema AbGens.

35.0061aCTh CXOUMOCTH CTENEHHOTO psiga. OnpeneneHue paadyca U UHTEpBaia
cxomuMocTH. HaxoxaeHue pagumyca CXOAMMOCTH CTENEHHOTO psAjga ¢
NOMOIIbIO Tipu3HaKa Jlanambepa.

36.CBoiicTBa CXOIANTUXCS CTCTICHHBIX PSI/IOB.

37.EnvHCTBEHHOCTh TpenacTaBieHus (QYHKIUH f(X) CTEMEHHBIM psaoMm. Psn

Teiunopa.

. . X
38.Pasnoxenue B psig Teitnopa B okpecTHOCTH Toukd x =0 ¢ynkumit f (X) =€,
f(x)=sinx f(x)=cosx.
39.Pa3noxxenue B psg Telnopa B OKPEeCTHOCTHM TOYKM X=0 (QyHKIuH

f(x)=Inl+x), f(x)=arctgx,

40.buHOMMANBHBIN psi 17151 QYHKITUN f(X)=0+ X)a .
41.0mpeneneHue ABOMHOTO UWHTerpana. TeopeMa CyIIECTBOBAHHS JBOMHOTO
WHTETpaa.



42.OCHOBHBIC CBOMCTBA IBOWHOTO MHTETpAa.

43.I'eoMeTpUUECKUN CMBICT ABOMHOTO MHTerpasna. OeHka ABOWHOTO MHTETpaa.
Teopema o cpenHeM.

44 BpluucneHnue ABOMHOro0 MHTETpasia CBeJICHUEM €ro K ABykpaTHoMy. [Ipumep.

45.3aMeHa TIepeMEHHBIX B JBOMHOM HHTerpaine. llepexogq K MOJSpHBIM
koopauHaTtaM. [Ipumep.

46.I'eomeTpruueckne, (QU3NIECKHE W MEXAHUYECKHE TPUIOKCHUS JBOWHBIX
WHTErPaJIoB.

47.0Onpenenenue kpuBoiduHenHoro uHTerpaia | poga. Teopema cyiiecTBOBaHUS
KpUBOJMHENHOTO MHTerpaia | pona.

48.CBolicTBa KpUBOJMHEHHOTO MHTETpaia | pona, ero BEIYHCIICHHUE.

49.0Omnpenenenne kpuonuHernoro uarerpana |l poma. Teopema cymecTBoBaHuUS
KpUBOJIMHEITHOTO uHTerpana ll pona.

50.CgoiicTBa KpuBOIMHEHHOTO HHTErpaia Il poxa, ero BeruucieHue.

51.®opmyna ['pruHa U €€ MPUITOKEHUS.

52.YcnoBusi HE3aBUCUMOCTH KpUBOJMHEWHOTO uHTerpana |l poma or myTtu
UHTETPUPOBAHUS.

53.Cnioco6 HaxoxneHus ¢yHkuuu U(x,y) 1o ee mnonHoMy auddepeHnnany

P(x, y)dx+Q(x, y)dy .

6. POHJ OIIEHOYHbBIX CPEJICTB JJI51 IPOBEJIEHUS
IMMPOMEKXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCSI ITO
JUCIHUIIJIMHE

CDOHJ:[ OLICHOYHBIX Cpe):[CTB JJIA HpOBeJ:[eHI/DI HpOMC)KyTO‘IHOﬁ aTTrecTalnun
oOy4JaronmMxcss MO JUCUUIUIMHE MO peleHuto kadeapsl oQOpMIIEH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MEPEYEHb OCHOBHOM U JONNOJIHUTEJIbHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JJISI OCBOEHUS JUCHUTIIJINHBI
OcHoBHas auTeparypa

1. I'ynusa B.I1I. MaTtematuka. ba3zoBbiit kypc [DIeKTpOHHBINA pecypc]: yueOHUK/
['ynusan b.1., Xamuaynnun P.S1.— DOnextpon. TexcroBsie nanubie.— M.:
MockoBckuil pMHAHCOBO-TIPOMBIIIUIEHHBIN YHUBEpcUTeT «Cureprus», 2013.— 712
Cc.— Pexum pgoctymna: http://www.iprbookshop.ru/17023.html.

2. Munenxo O.I1. Matematuka [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue/
Hunenko O.I1., MyxameraunoBa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbie
naHHble.— Omck: OMCKUI TOCyIapCTBEHHbIN HHCTUTYT cepBuca, 2013.— 160 ¢.—
Pexum nocryma: http://www.iprbookshop.ru/18256.html.

3. Mroxenkosa JI.U. IIpakTtukym no Beiciueit MateMatuke. Yacts 1
[DnexTpoHHBIN pecypc]: yaedHoe nocooue/ Jlroxxenkona JI.W., ioxenkona O.10.,
Muxamun I'.A.— Dnextpon. TekcroBeie qanasie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 449 c.— Pexum noctyna: http://www.iprbookshop.ru/6524.html.



http://www.iprbookshop.ru/17023.html
http://www.iprbookshop.ru/18256.html
http://www.iprbookshop.ru/6524.html

4. Troxxenkona JI.U. ITpakTuky™m 1o Beiciied marematuke. Yacts 2
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., Jlroxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganubie.— M.: BUHOM. JlaGoparopus
3HaHuM, 2012.— 469 ¢.— Pexum moctymna: http://www.iprbookshop.ru/6523.html.
JlomoJIHUTEIbHAS JINTEpPaTypa:

1.Jluneitnas anreOpa. BekTopHas anreOpa. AHaIUTHYECKAsh TEOMETPHS
yaebHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TVY, 2014. - 95 c.

2.BBenenue B MaTeMaTU4ecKuid aHanmus : yueoHoe nocooue / HO.C. Pomanosga. -
CII6.: Uzn-Bo C3TYVY, 2014. - 44 c.

3. quddepennmansaoe ucqucieHne (QyHKIUH OMHON TEPEeMEHHOM : ydeOHOe
rmocobue / }O.C. Pomanosa. - CI10.: I3a-Bo C3TVY, 2014. - 81 c.

4.3nemeHTsI BbIcIel anredpsl : yaeoHoe mocodbme / H0.C. Pomanona. - CIIG.:
Nzn-Bo C3TY, 2014. - 17 c.

5.UHTerpanibHOE HcunciaeHue PyHKIUN OJHOM IepeMeHol : yueOHoe mocooue /
10.C. Pomanosga. - CII6.: U3n-Bo C3TYVY, 2014. - 70 c.

6.Iuddepennnanbuoe ucuuciaeHue QYHKIUNA HECKOJIbKUX TMEPEMEHHBIX
yaebHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TYVY, 2014. - 112 c.

7. Auddepennnanpabie ypaBHeHHus : ydeOHoe mocoouwe / HO.C. Pomanona. -
CII6.: U3g-Bo C3TYVY, 2014. - 52 c.

8.YucnoBble U QyHKIMOHATBHBIE psifibl : yueOHoe nocooue / FO.C. Pomanosa. -
CII6.: Uzn-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpaisl : yueonoe nocooue / A.K. Priackas, A.A. IloraneHko. -
CII6.: U3n-Bo C3TY, 2014. — 88 c.

IIporpammHoe odecneueHue

1. TIIIIT MS Office 2016

2. TexcroBslil penaktop biokHoT
3. Bpaysepsr IE, Google Chrome, Mozilla Firefox
8. HIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-

TEJEKOMMYHUKAIIMOHHOM CETHA "UHTEPHET", HEOBXOIUMBIX
JUISI OCBOEHMS TUCIATIIMHBI

1. DnexkTpoHHas uH(popManmoHHO-oOpa3oBatenbHas cpenra AHO BO "C3TV"
(BUOC C3TY) [DnekTponHbIii pecypc]. - Pexxum goctyma: hitp://edu.nwotu.ru/

2. Dnextponnas Oubmmoreka AHO BO "C3TVY" [DnextpoHHBIH pecypc]. -
Pexum nocryna: http://lib.nwotu.ru:8087/jirbis2/

3. DnextpoHHO-OMOmMoTeyHas cucrema IPRbooks [Dnexrtponnsiii pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4. Nudopmarnmonnas cuctema "EnuHoe OKHO jgoctynma K 00pa3oBaTelbHBIM
pecypcam" [DekTpoHHBIN pecypc]. - Pexxum mocryma: http://window.edu.ru/

5. NudopmarnmonHas cucTeMbl JOCTyNa K DJIEKTPOHHBIM KaTajoram OMOIMOTEK
chepnr obpazoBanus u Hayku (MC DKBCOH) [DnexkTponHsbIil pecypc]. - Pexum
nocryna: http:// www.vlibrary.ru/



http://www.iprbookshop.ru/6523.html
http://edu.nwotu.ru/
http://lib.nwotu.ru:8087/jirbis2/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JNCHUIIJIMHBI

[IpenogaBanuie  AUCHUMIUIMHBI  MpeaycMaTpuBaeT  cieayromme  (GOpMBI
OpraHm3alu  y4eOHOro  TMpolecca:  JIGKIHH,  NPAaKTHUYEeCKHE  3aHATHA,
CaMOCTOATENBHYIO PabOTy CTYAEHTa, KOHCYJIbTALlUU.

9.1. Ilpu wu3ydeHHMH TeM M3 Y4E€OHBIX MOMAYJIEW CTyJAEHTaM HEO0OXOIUMO
MNOBTOPUTHh  JICKIMOHHBIA  Y4eOHBI MarepHall, H3y4YuTh PEKOMEHIOBAHHYIO
JUTEepaTypy, a Takke YydeOHBbI MaTepuan, HaXOJSIIMHCA B  YKa3aHHBIX
MH(POPMAILMOHHBIX pecypcax.

Ha 3aBepmiaromeM 93Tamne H3y4eHHMs] KaXJIOro MOAYJIS HEOOXOAMMO,
BOCTIOJIb30BaBLINCh peI0AKEHHBIMU BONpOCAMM  JIJISt CaMOKOHTPOJIS,
pa3MELICHHBIMU B 3JIEKTPOHHOW HMH(OPMAIIMOHHOM 00pa30BaTeIbHONW cpene
(BUOC), npoBepUTh KAYECTBO YCBOCHUS yUeOHOT0 MaTepHaa.

B ciywae 3arpynHeHHs] B OTBETAaX Ha MOCTABJIEHHBIE BOIPOCHI PEKOMEHYETCS
MOBTOPUTH YY€OHBIN MaTepHall.

9.2. Ilocne U3ydeHus: KaK0ro MOAYJIs JUCUUILUIMHBI HEOOXOIMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IEJbI0 OLIEHUBAHUS 3HAHUU U
MOJIy4eHUs OAIIIIOB.

9.3. Ilocne n3ydeHus BCEX MOAYJIEN NPUCTYIUTH K BBIITOIHEHNUIO KOHTPOJIBHOU
paboThl, pyKOBOJACTBYACh METOJUYECKUMH PEKOMEHJALIUSIMU T10 €€ BBIMOJIHEHUIO.

9.4. Tlo 3aBepuieHHIO U3y4YeHUS Y4€OHOM TUCIMIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH NPOMEXKYTOUHYIO aTTeCTaluio. Buja mpoMmeKyTouHON aTTecTaluu
onpenensercss pabounM ydeOHbIM MiaHoM. Popma MPOBENEHUS MPOMEKYTOUHON
aTTeCTallH — KOMITBIOTEPHOE TECTUPOBAHUE C UCITIOJIb30BAaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMbI TECTUPOBaHUA 3HaHUU cTyaeHToB B DNOC.

9.5. K npoMexyTo4HOM arrecTaluy JOMYCKAKTCS CTYIAEHTHI, BBIITOJHUBIINE
TpeOOBaHMs paboyero y4eOHOro rniaHa.

9.6. Oco0eHHOCTH OCBOCHHSA JAUCHMILIMHBLI JAJf HHBAJIHMIAOB M JHI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue 00y4aroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MIPU
HEOOXOJAMMOCTH, IO JIMYHOMY  3asBJICHUIO, OCYILIECTBISETCS Ha OCHOBE
aJanTUPOBAHHOM paboyell MporpamMMbl C UCIOJIB30BAHUEM CIELMATBHBIX METOJIOB
OOy4eHHs] U AUJAKTUYECKUX MATEPHUAIOB, COCTABJIEHHBIX C Y4€TOM OCOOECHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHSA, HHIWBUIYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0POBbsI TAKKUX 00yUaromuxcs (00y4Jaromierocs).

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U,
UCITIOJIB3YEMBIX TP OCYWECTBJIEHUU OBPA3OBATEJIBHOI'O
MNPOLECCA IO AMCIUIIJIMHE

[Ipu  ocymecTBieHWH  00pa3oOBaTENBHOrO TpoIrecca MO  JAWCIUTIINHE
UCTIONB3YIOTCS ClIeAyomre HHGOPMAITMOHHBIE TEXHOJIOTHH:

1. Internet — rexHosoruu:

WWW (anrn. World Wide Web — Becemupnast [1aytuna) — TexHOIOTHST PabOTHI
B CETH C THUIEPTEKCTaMHU;



FTP (anrn. File Transfer Protocol — mpoTokon nepenaun ¢aityioB) — TEXHOJIOTHUS
nepeavn 1o cetu (HaiaoB Mporu3BoILHOTO (popmara;

IRC (anrn. Internet Relay Chat — moodepennsiii pa3roBop B CETH, 4aT) —
TEXHOJIOTHsI BEACHHS TIEPErOBOPOB B peaJbHOM MacmiTabe BpEeMEHH, Jarolas
BO3MOXXHOCTh Pa3roBapuBaTh C JAPYTUMHU JIIOJBMU 1O CETH B PEKHUME IPSIMOTO
JTIAJIOTa;

ICQ (anmrm. I seek you — s umry TeOs, MOKHO 3amucaTh TpeMs YKa3aHHBIMH
OykBaMH) — TEXHOJIOTHUS BEIEHHUS MEPErOBOPOB OJWH HA OJWH B CHHXPOHHOM
peXUME.

2. MuctanmonHoe oo0y4yenue ¢ ucnoib3oBanrueM IMOC Ha rarpopme Moodle

3. TexHnonorus MynbTUMEANA B PEKUME JUATIOTA.

4. TexHONOTHsI HEKOHTAKTHOTO HH(POPMAIIHOHHOTO B3aUMOICHCTBUS
(BUpTyaJibHbIE KaOMHETHI, 1a0OPATOPUN).

5. 'uneprekcToBast TEXHONOTHUS (JIEKTPOHHBIE YUYCOHUKH, CIIPABOYHUKH,
CJIOBapH, SHIUKIONEIUHN).

11. OIMCAHHUE MATEPUAJBHO-TEXHUYECKOM BA3BI,
HEOBXOAUMOMU AJI51 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O
INPOLECCA IO YYEBHOU JUCHUIIJIMHE

1. bubnuorexka.

2. CopaBouHo-mipaBoBas cucrema Koncynbrant [Lntoc.

3. DnekTpoHHas HH()OPMAIIMOHHO-00pa30BaTeibHAs Cpelia YHUBEPCUTETA.
4. JIokanbpHas ceTh C BBIXOAOM B MIHTEpHET.

12. BAJUIBHO-PEUTUHI'OBASI CUCTEMA OLIEHKU 3HAHUI

st 1-ro cemecTpa

Bua yue0Ho# padoThl, 32 KOTOPYIO CTABATCSH 0aJ1JIbI baJyibl
VYyacTue B online 3aHATHSX, TPOCTYIIMBAHUE BUIEO JEKIUN 0-5
KoHTpobHBIN TECT 0 MO0 | 0-9
KOHTpOIBHBIN TECT IO MOIYIIO 2 0-9
KoHTposbHEI TecT o MOayIHO 3 0-9
KoHTponbHEIi TecT o Moayio 4 0-18
KonTponbHas pabota 0-20
WTOroBBII1 KOHTPOJIBHBIN TECT 0-30
Bceero 0-100

st 2-ro cemecTpa

Bup yue0Ho# padoThl, 32 KOTOPYIO CTABATCH 0aJ1JIbI bajbl
Yyactue B online 3aHATHSIX, IPOCITYIIMBAHUE BUJEO JICKIUN 0-5
KOHTpOoJIbHBIN TECT IO MOAYIIIO 5 0-9
KoHTponbHbI TeCT o MOAYIIO 6 0-9
KoHTpoJIbHBIH TECT 0 MOAyIIO 7 0-18




KoHTpOoIbHBIN TECT IO MOAYJIIO 8 0-9
KonrtponbsHas pabota 0-20
HTOoroBBIli KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100
st 3-ro cemecTpa
Bua yueO6Hoil padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI basibl
VYuactue B online 3aHATHUSIX, IPOCITYITMBAHUE BUJICO JICKITUI 0-5
KOHTpOJBHEI TECT 110 MO0 9 0-12
KoHTpoJbHEI TecT no Moayno 10 0-15
KoHTpoapHbIl TECT 110 MOayJIr0 11 0-18
KontponsHas pabota 0-20
W TOroBBIi KOHTPOJIBHBIA TECT 0-30
Bcero 0-100
bonycHbIe 0a/UIbI B KAKI0M ceMecTpe
BOHYCBbI (6abl, KoTopbie MOTYT ObITh J00aBeHs! 10 100) banabl
- 32 aKTUBHOCTh HA 3aHATUU 0-10
- 32 yJaCTHE B OJIMMNHAAAX (B 3aBHCIMOCTH OT 3aHATOT'O MECTa) 0-50
- 3a yuactue B HUPC (B 3aBHCHMOCTH OT pabOThI) 0-50
- 32 0hOpMIICHHUE 3asIBOK Ha MOJIE3HBIE METO/IbI (paIlpeyI0KEHUS]) 0-50
bajuibHas1 mIKaJa OLEHKH 32 ceMeCTp
Onenka (3K3aMeH) Bbanabl
OTIINYHO 86 — 100
XOPOIIIO 69 — 85
yJIOBJIETBOPUTEIILHO 51 - 68
HEYJOBJIETBOPUTEIBHO MeHee 51

OueHka no KOHTPOJILHOM padoTe

Ouenka bannsl
OTIINYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIBHO 12 - 14
HEYJOBJIETBOPUTEIIBHO MeHee 12




IIpunoxenue

K pabodeii mporpamMme
IUCUMIUTAHEI «MaremaTtuka, 4.1»
JUTSL HATIPABJICHUS TTOATOTOBKH
15.03.01 — MamwuHOCTpOCHHE

®OH/I
OLIEHOYHBIX CPEJICTB

1. Ilepeyens ¢popMupyeMbIX KOMIIETEHIHI

Oowenpogpeccuonanvusie (OIIK)

Koo komnemenyuu Haumenoeanue u(unu) onucanue komnemeHyuu

OIIK-1 YMEHMEM HCIIOJIB30BATh OCHOBHBIE 3AaKOHBI €CTECTBEHHOHAYYHBIX
JUCLUILIMH B IPO(PECCUOHATIBHON AeATEIbHOCTH, IPUMEHATh METO/IbI
MaTEMaTUYECKOr0 aHajlu3a M MOJEIMPOBAHMS, TEOPETHUUECKOTOo U
9KCIEPUMEHTAIBHOIO UCCIIEA0BaHUs

Ilpogheccuonanvnsie (1K)
Koo komnemenyuu Haumenoeanue u(unu) onucanue Komnemenyuu
IK-2 YMEHHEM 00€ecIieqnBaTh MOJCITUPOBAHIE TEXHUYECKUX OOBEKTOB U

TEXHOJIOTUYECKUX MPOLIECCOB C UCIOIb30BAHUEM CTaHIAPTHBIX ITAKETOB
Y CPE/ICTB aBTOMATH3UPOBAHHOTO IIPOSKTUPOBAHHSL, IPOBOUTH
HKCTIEPUMEHTHI T10 33/IaHHBIM METO/IMKaM ¢ 00pabOTKOI 1 aHAIN30M
Pe3yJIbTaTOB

2. ITacnopTt ¢oHIAa OLIEHOYHBIX CPEACTB

Ne n/m | KoHTponupyembie MOayIH (TEMBI) Kon HanmenoBanme

JUCHUILINHBL* KOHTPOJIUPYEMO OLIEHOYHOTO CPEACTBA
¥ KOMITETCHIIUHU
(usn ee yacTH)

1 cemectp

1 Monynb 1. OcHOBBI TUHEHHON OIIK-1, TIK-2 Kontponbnsii Tect 1
ayreOpbl

2 Mopyns 2. OCHOBBI BEKTOPHOMH OIIK-1, TTK-2 Kontponbublii TECT 2
anreOpbl

3 Monynb 3. AHanuTuuyeckas OIIK-1, TIK-2 KonTpoabhsiii Tect 3
reoMeTpHst

4 Monyns 4. Benenue B OIIK-1, TIK-2 Kontponbuslii TecT 4
MaTeMaTHYeCKUN aHaIN3

5 Monaynu 1 -4 OIIK-1, TIK-2 | UToroBbIil KOHTPOJILHBIN

TECT 34 IEPBBIN CEMECTP
KonrponsHas padora

2-11 cemecTp

6 Monynsb 5. IuddepenunansHoe OIIK-1, TTIK-2 KouTpomabHslit TECT 5
UCcYHCIIeHNE (PYHKIIUN OJHOM
MePEMEHHOMN

7 Monynb 6. DneMeHThI BhICIIEH OIIK-1, ITK-2 Kontponbublii TECT 6
anreOpsl




8 Monyns 7. HeonpeneneHHbii u OIIK-1, TTIK-2 Kontponbublii TECT 7
OIPEJIEIICHHBIM UHTETpal

9 Mopyns 8. ®ynkumnu Heckonbkux | OIIK-1, TTK-2 KoHTtposbHbIi TECT 8
MEPEeMEHHBIX U UX

muddepeHnrpoBanme
10 Monynu 5-8 OIIK-1, TIK-2 | UTOroBbIil KOHTPOJIBLHBIN
TECT 32 BTOPOU CEMECTp
KonrponbHas pabora
3-ii cemecTp
11 Monyinb 9.00bIKHOBEHHBIE OIIK-1, ITIK-2 KonTponpHslii TECT 9

muddepeHnraiIbHbIe ypaBHCHUS

12 Monyns10. Auddepenunansusie OIIK-1, TIK-2 KonTponbuslii Tect 10
ypaBHEHUS BBICIIHX MOPSIKOB

13 Mognyib 11. Yucnossle u OIIK-1, IIK-2 | KonTposbHsIii TecT 11
(bYHKIIMOHATIBHBIE PSIIBI

14 Monynu 9-12 OIIK-1, ITIK-2 | UToroBblii KOHTPOJIbHBIN
TECT 3a TPETUH CEMECTP
KonTponbHas padota

3. Iloka3zareau u KPHUHTECPHUHA OLNCHUBAHUSN KOMIIeTEeHIINIi 0 Tanam (bOpMI/IpOBaHI/Iﬂ

Yrans [Mokaszarenu Kpurtepnu oneHnBanus pe3yibTaToB 00y4eHHs
IMOCTHKEHUS
OCBOCHUS
BaJaHHOTO YPOBHS
KOMIIeTeHII

OCBOCHUS 1 2 3 4 5

HH N
KOMIIETCHIIUI
3HATH He 3naer | 3Haer BHaet 3Haer 3Haer
(OIIK-1, ITK-2): HEKOTOpbIE  [TEOpPETHYECKUE TEOPETHYECKUE | TEOPETUUECK
METOJIbI 1 IPUEMBI HOHATHS OCHOBBI OCHOBBI 1€ OCHOBBI
00paboTKN BBICIIEH AQHAITUTHYECKOH AQHAINTHYECKO | aHAJIUTHYECK
KOJIMYECTBEHHON MaTeMaTHKH, [FCOMETPHH, it reomeTpumy, oM
MHPOPMALTTH HO HE ImUHeHON JIMHEHON FEOMETPHH,
OCHOBHBIC MTOHATHS U 3HAKOM C QIIreOpHl, anreOpHl, JTMHEHHON
METOIBI OCHOBHbIMH  [mu(depeHmansl | nuddepeHnma | anreOpsl,

I .,  [|AHATUTHYECKOH npueMaMu oro u JBHOTO U muddepent
CPERIH FEOMETPUH, 00pabOTKH  [MHTETrpaJbHOro UHTETPAJIBHOTO | UAJIIBHOTO U
rat IMUHEHON anreOphI, KOJIMYECTBEH [UCUYMCIICHUH , HO HWCYHUCIICHUH , HHTETPAIBHO

ImuddepernranbHOrO HOM HE MOXET B MOJKET, HO HE B | I'0O
1 HHTETPaJIbHOTO uH(OpPMALMHK [[TOJTHOH Mepe MOJIHOM Mepe , | MCUMCIIEHUit
MCUHMCIICHUH MCIIONIb30BaTh MX | WCIIOJIb30BaTh | , MOXKET B
IS peTeHNs nX A7 TIOJTHOH
Baga4 pemeHns Mepe
3a1a4 HCTIONB30BaT
b WX A
pemeHus
3amadq
Ymerb He ymeer | Ommbaercs B | IIpaBmisHO IIpaBunbHO 'YMmeer
(OIIK-1, TTK-2): BEIOOpE onpezesnser BEIOMpaeT [IPaBUJIBHO
Bropoii aTan jcnons3oBaTh METOJIOB CYLIHOCTb METO/bI IPOU3BOIUTH
MaTeMaTHYEeCKYI0 MaremaTrudec | 3ajadu, HO pacyeroB, HO  [MaTeMaTH4ecC
CHMBOJIMKY JUTS KHX JIOIyCKaeT omnbaeTCs B [KHE pacuershl




BBIPYKEHUS pacdeToB OIIMOKH B BBIOOpE 1 IPUMEHSITD
KOJUYCCTBEHHBIX M pacuerax HHCTPYMEHTOB |METOJIbI
KaueCTBCHHBIX HCCIICIOBAHUS |[MaTeMaTH4eC
OTHOIIICHHI [KOTO aHaJIn3a
00BEKTOB; TS peTeHus
MPUMEHSITH METOBI MH)KCHEPHBIX
MaTeMaTHIECKOTO Baja4
aHamu3a s
[peIICHHS
MH)KCHEPHBIX 3a71a4
Baagernp He JacTaHO IBimaneer Bageet IBnangeet
(OIIK-1, ITK-2): BIALEET  [BIIANIEET crrocobaMu crrocobamMu IMETOTaMK
criocobamMu crrocobamMu HATJIATHOTO HATJISTHOTO crrocobaMu
HALJISAHOTO HATJISHOTO rpau4eckoro rpadUuecKoro  |[HarJIsIHOTO
rpad)uIecKoro rpa)uuecKoro [MpeICTaBICHUS MpeJCTaBiICHUs [rpad)uIecKoro
[pe/CTaBICHUS [PEJCTABICHN [pe3yIbTATOB [PE3yJIHTATOB peCTaBICHU
[PE3yIbTATOB ST pe3yJIbTaTOB [UCCIICIOBAHUS MCCIICIOBAHMS | PE3YJILTATOB
MCCJICJOBAHUA MCCIICAOBAHHUA [HABBIKAMU HABBIKAMH IMCCJICJOBAHUA
HaBBIKAMU HaBBIKAMU MPUMEHECHHS MPUMEHCHUS [HaBBIKAMH
MPUMEHECHHUS MPUMEHCHHSL  |COBPEMEHHOTO COBPEMECHHOTO  [IPUMEHECHHUS
COBPEMECHHOTO COBPEMEHHOTO [MAaTEMAaTHYECKOTO [MATeMaTHYECKO [COBPEMEHHOT
. MaTeMaTHUYeCKOro MaTeMaTHYECK |[MHCTPYMEHTAapHUs [ro o
Tperuii aTan
MHCTPYMEHTAPHS IS oro IS pereHns WHCTPYMEHTAPH [MaTeMaTHIeC
[pELICHUS MHCTPYMEHTAp [MATEMaTHYECKUX, [ IS PEIICHHUS  [KOrO
MATCMaTUYCCKUX, A OJI (1)I/I3I/I'~IGCKI/IX nu MATECMAaTUYCCKHU I/IHCprMeHTa
(busnyeckux u [pEIICHUS XUMHYECKUX X, QU3NYECKUX  [pUsl AJIs
XUMHWYCCKUX 3aJa4. MaTCMaTUYCCK (B3aaad., HO 1 XUMHUYCCKUX peI_HCHI/IH
MX, Imormyckaet 3ajad, HO MaTeMaTHYEC
(hM3MYEeCKUX U |OIIHOKH B Imorryckaet KUX,
XIMHYECKIX  [pCIICHUHN OIIHOKHU B (bu3ndeckux u
3ajau. MPaKTHICCKIX mporecce XUMHYECKUX
Bagay (bopMyIHpPOBKH Bamad.
BBIBOJIOB U

POTHO30B




4., IlIkaanl oneHNBaHUA
(0annbHO-peliTHHIOBAsI CHCTEMA)
Jas 1-ro cemecTpa

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJLIbI Bajubl
VYyactue B online 3aHATHAX, TPOCITYIIMBAHUE BHICO JCKIHHA 0-5
KoHTposIbHBIN TECT MO0 MOAYJTIO 1 0-9
KOHTpOIBHBIN TECT 110 MOAYIIO 2 0-9
KOHTpOJIbHBIN TECT IO MOTYJIIO 3 0-9
KoHTposibHBIN TECT IO MO0 4 0-18
KonrponbHas pabora 0-20
WToroBeIii KOHTPOJILHBIN TECT 0-30
Bcero 0 - 100

st 2-To cemecTpa

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJIbI banbl
VYyactue B online 3aHATHSAX, TPOCITYIIMBAHNE BUICO JICKITHHA 0-5
KoHTponbHbIN TeCT 10 MOAYIIO 5 0-9
KoHnTponbHbIi TECT IO MOAYIIO 6 0-9
KoHTponbHBIH TeCT Mo Moayiio 7 0-18
KonTponbHblil TECT IO MOAYIIO 8 0-9
KonrponbHas padora 0-20
W TOrOBBII KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100

Jas 3-ro cemecTpa

Bup yueOHoi#i paboThl, 32 KOTOPYIO CTABATCS 0aJ1J1bI BaJyibl
Yuactue B online 3aHATHIX, TPOCTYIIMBAHUE BUJICO JTEKIUN 0-5
KoHTposibHBIN TECT 0 MOYIE0 9 0-12
KonTponbublit Tect o Mmoaymio 10 0-15
KonTtponbHbIil TecT Mo Mmoayimo 11 0-18
KonrtposnbHas pabora 0-20
WTOroBbIli KOHTPOJIBHBII TECT 0-30
Bcero 0-100

BanbHas mikajia oueHKH 3a ceMecTp
Onenka (3K3aMeH) Bbaaabl
OTJINYHO 86 — 100
XOpOIIIO 69 — 85
YAOBJIETBOPUTEIHHO 51 - 68
HEYJIOBJIETBOPUTEIBHO MmeHee 51




5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJIl OLlEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITANbI
(GopMupoBaHus KOMIETEHIIMA NPH U3YYEHUH Y4eOHOH TMCHUILIMHBI B IPolecce 0CBOCHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemuth cuctemy JTMHEHHBIX ypaBHeHHH 10 popmynam Kpamepa
X+ y+2z=1
y— z=-1,
X+3y+2z=1.
2. PemmuTh cpencTBaMU BEKTOPHOU alreOpbl
HaiiTu momaas TpeyrojibHUKA ¢ BEPIIMHAMHU B TOUKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. Pemmth MeTOIaMU aHAJIMTUYECKON F€OMETPUU

IIepes OCh OZ IMpOBCACHA IINIOCKOCTb, COCTAaBJIAAIOIAs Yrojl B 60 C IINIOCKOCTBIO

2X+Y — \/EZ = 0 . Haiitu ypasnenue 510if II0CKOCTH.

4. HaiiTu KOOpJMHATBI TOYEK MEpeceyeHHs KpUBbIX Y = (X + 2)2 18— y= (X — 4)2 :

. Yka3zatb Buj1 KpuBbix. Caenarh pucyHOK.
5. Haiitu mipenensl QyHKIHA, UCTIONB3YsI SKBUBAJICHTHBIC OCCKOHEUYHO Majble BEJIMYUHBI U

TOKIECTBEHHBIE MMPEOOPA3OBAHMS.
_ sin(3x4)ln(l—4x2) _ : -
lim u lim (\/5+x —x +x)
x—0 1'COS(2X3) X—>+00

6. Haiitu nepByto Npon3BOIHYIO (QYHKIIUH

y =+1-x* + x*arcsin(x*) — 21

(x-1)°
7. UccnenoBats GyHKIMIO Y = ———— U NOCTPOUTH €€ rpaduK
2
X“+1
f 2
8. Haiitu HeompeneneHHbI UHTErpa J‘ (COSZX) X" —1+4x dx, Pe3ylbTaT MPOBEPHUTH
x2 -1
TuQpepeHIIMPOBAHUEM.
2
9. Haiitu mnomaap miockoii GUrypsl, OrpaHUu4eHHON JTMHUSIMUA y = ( — 2) ,

y=2- (x — 2)2 .ClienaTh pUCYHOK.
y

10.Haiitu B TOuKE A(Efj mddepennnan pynxkumn € X = SIN X, 3ananHoi HestBHO.
2'2



11. Pemuts quddepennnansHoe ypaBHEHHE IIEPBOTO MOPSAKA ‘\/ y2 +1dx = xydy.
12. Haiitu o0mee pemenue  audQepeHInaTbHOI0  YpaBHEHHUS  BTOPOro  MOpsAKa
y"—-3y'+ 2y =C0osX.
13. Haiftu o00s1acTh CXOJUMOCTH CTEIEHHOIO psjia M HCCIEAOBaTh CXOJAUMOCTh Ha KOHIIAX

5 2n
WHTEPBAJIAa CXOAUMOCTHU Z (n + 1) (X + 1) .
oy 2n+1

14. TloctpouTh 001aCTh UHTETPUPOBAHUS M U3MEHHUTD MOPSIIOK UHTETPUPOBAHUS

j‘de f(x y)dy.
0 E><+1
2

15. Haiitm 0o0beM UMIMHAPUYECKOTO TeJa, PACIONOXKEHHOro B | OKTaHTe, KOTOpOe

orpanmueHo cumsy miockoctbro Z =0, ceepxy - miockoctsto X+ Z =6, cGoky —
HOBEPXHOCTAMHU Y = \/; ny= 2\/; .
16. Bpruncnutb KpUBOJUHEHHBIN I/IHTeraJIJ‘(Xz + y) dl ,rme L - orpesox AB, rae A(O,l)

L
u B(—2,3)
5.2.TunoBoii TecT NPOMEKYTOYHON ATTECTALIUM
0 -1 2
1. Anre6panueckoe gononaenne Aoz snmementa Ap3 MaTPUIEI A=3 -2 -1 paBHO
2 -3 0
A) 2; B) 1, C) -3; D) -2.
5x+4y—-z=2,
2. Kakoe u3 yTBepkACHUI BEPHO Ul CUCTEMBI X—y+2z=-],
3X+2y+z2=3
A) cucrteMa uMeeT eTUHCTBEHHOE pEeIlIeHuE,
B) cuctema HecoBmecTHa,
C) cucrema umeeT OECKOHEYHOE MHOXKECTBO PEIICHU?
B 2 - 0 -2
i C=B-2A = , = ,
Haiitu matpuiy , €CIIH 1 0 1 1
c 2 -3 c 2 3 c 2 3 c 2 3
A = ; B = ;7 C = ; D = .
)27 2 BT g 97T ) P 2

e

3. Belunciure JIMHY BEKTOpa a = b+3C,ecmu b =i +2],C=1+ ]—IZ
A)6; B)25. C)3: D)5V2.
Hanumwure ypaBHeHue npsiMoi, npoxopsmend depe3 Touky M(2,0,4) u nepneHANKYIIpHON
miockoctn IX—Y+2+5=0,



X—2 'y _z71-4

- = = - 3 —2— 5 —4 :O'
A 3 T T B) 3(x-2)—y+5(z—-4) =0;

X—2_ 'y _z71-4

— == 2X+4z =5,
C) 3 1 1 D) 2Xx+4z

4. VpaBHeHue X2 — 5y2 —3X+ 2y —2 =0 onpenensier Ha MI0CKOCTH

A) mapabomy; B) runep6omny; C) snuc; D) npsimyto.
5. Berauciure "mﬂ
' x=6  x*—36
1 1
A) 18" B) 0, C) x, D) TE
6. Hpomssomnast f'(X) dyrxuun T (X) = x*tgx paBHa:
3x° 3 ) 2 X’ 2
A) cosix ! B) X“Ctgx + 3X“tgx;C) 3XtgX + o5 x 'D) 3X“tgX .

7. IlpousBoaHas y;’x ¢yHskimu, 3agaHHON mapamerpuueckn X =arctgt, y = |n(t2 +1) :

paBHa:

2t 2
; 0; ; 24 2.
Ao B) O w1 D) 2t2+2

8. st dymxrmm T (X) = X2 +1 maiitu Touky sxcTpemyma:

T
A) X, =-1; B) Xo :Z; C) X, =0; D ) Touku skcTpemyma HeT.
o Hai J- x°dx
. Haittn | ===~
N2-X?
3 3
A) —2 2—x2+%(2—x2)2+c; B) 2«/2—x2+%(2—x2)2+c;

) 22— X —%(2—x2)2 +C.

10. Ecam 1n1s HempepbIBHOM Ha OTpe3Ke [2;7] dyskmun T (X) wmsBectno, uro

3 7 7
J. f (x)dx =-1, J. f(x)dx =5, 10 I f (X)dXx pasen
2 3 2

A) 4, B) 6, c) -4, D) —9.
P2 ’

11. Ucnoms3ys dopmyny S :E J. r‘’de ans mnmomamu kpuBONMHEHHOTO cekTOpa,
¢1

3aJaHHOr0 B TIIOJIAPHBIX KOOpAWHATAX, IOJYYHM, 4YTO ILIOIIAAb O6J'IaCTI/I, OFpﬂHPI‘—I@HHOﬁ

kapauonzoil I =1+ SIN @ u nyuamu ¢; =0 u @, =7, paBna



A 3n+2_ 5 3n c 3n 5 3n 5
) S *2 )5 ) ) 2
01+ €0S? X
12.UccnenoBarh CXOAMMOCTh HECOOCTBEHHOT'O MHTErpasia I T , CpaBHHUBas €ro ¢
3
~+00 1

MHTErpaIoM j 3—dX.
3 x
3 .
13.YacTHast IpoU3BOIHAs Z'y dynxuun Z = 1IN (X + ZXY) B Touke Mq(L0) pana

A) 1, B) 3; C) 2; D) %

14. Koropas u3 ¢ynkmmii: a) Y =C0S3X; 6) Y=SIN3X spuserca pemeHnem
nuddepentmansuoro ypasaenus Y'+9y =0,
1) TosBKO a; 2) TONBKO 0; 3)ua, uob; 4) Hu a, HU 0.

15. ®ynxuusa f (X) ynosnersopser nuddepenmmansHoMy ypaBHEHHIO (1+ XZ) f'(X)=1 u, ecmn
f(0) =1, 1o yemy pasno f(1)?
1) g 2) Z. 3) G 4) 167
2 4 4
16. Vkaxwure, 11 Kakux AU GepeHImManbHbIX ypaBHEHHUI:
a) y'cos2x=tgx; 6) (Y) +2yy"=0; ) l+y =y ey =xy
1esIecoo0pasHee BCero MpHUMEHHTh 3ameny nepemennsix Y = P(Y) ?

17. Tlpu xakoM s3Hauenmu b ¢ymxmus Y(X) =2X*+b  ssasercs pELIEHUEM  ypaBHEHHUs

y"+3xy'—2y =8x°?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1
18. C nomomipto mpu3Haka JlamamOepa uccieoBaTh CXOMMOCTD psijia Z —_—.
n=1N (n + 1)

1) cornacHo npusHaky Jlanmambepa psii CXOOUTCS;

2) cornacHo npu3Haky Jlanambepa psii pacXOoAUuTCs;

3) HUYETO CKa3aTh HETb34,

4) creayeT UCTOIb30BaTh IPYTrod MPU3HAK CXOAUMOCTH.

[e'e] n
19 Haiitu O6HaCTB CXOOAUMOCTH U paIu/ch CXOANUMOCTH CTCIICHHOT' O pf{z(a z M .
3
n=1 n

1) psin cxoauTcs abCONMIOTHO M PAaBHOMEPHO B WMHTepBaiie [-4,-2], pamuyc CXOAMMOCTH pPaBeH

R=1;
2) psan cxonutcs aOCONIOTHO M PaBHOMEPHO B HMHTepBaiie (-4,-2), paanmyc CXOJAMMOCTH PaBEH
R=1;

3) psii cxOaUTCs aGCOIIOTHO U paBHOMEPHO B uHTepBane (-1,1), paxuyc cxomumocty pasen R =1.
4) psayt cxoauTces abCOMIOTHO M paBHOMEPHO B MHTepBane [1,1], paguyc cxogumocty pasen R =1



20. BriGepute MOBTOPHBII HHTErpall, K KOTOPOMY CBEIETCS JBOWHOM MHTETpaj _” f (X’ y)dXdy
D

TPH TIepexo/ie K MOMSIPHBIM KoopauHaTtaM. O6macte D 3amrpuxosama Ha prucyHke.

%1 %1

1) Id(pjf(rcoscp,rsin(p)rdr; 2) J'd(pff(rCOS(p,rsincp)dr
0 0
2sino 2sing

3) Id(p _[ (rcoso,rsing)dr; 4) Id(p j (rcoso,rsing)rdr .

21. Haiimure Maccy n1yru MaTepUalibHONW KPUBOH Y = Zﬁ —1 mexny Toukamu A(O; _1) u

B(4;3) , ecin mnorHocts Bemecrsa (2«/; Y) 1/1+ -

2\2 +4
1) 4, 2) 1; 3) 242 H T

6.MeToauyeckne MaTepuaJibl, ONpeaesolue NPpouea1ypbl OlleHHBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOUIUX 3TaNbI GopMupoBaHUS
KOMIIeTeHIMH

6.1.1ITOroBbIil KOHTPOJIBHBIN TECT IOCTYIIEH CTYACHTY TOJIBKO BO BPEMs TECTUPOBAHMUS,
COTJIACHO pacCHUCaHUs 3aHSATUHN WM B yCTAHOBJIEHHOE JIEKAHATOM BpEMS.

6.2.CtynenT uadopMmupyercs o pe3yibTratax TeKyLIeH ycreBaeMoCTH.

6.3.CtyaeHT nosrydaet HH(QOpPMAIIUIO O TEKYIIEH YCIIeBaeMOCTH, HAUYNCICHUN OOHYCHBIX
0aJTOB U JOIYCKE K MPOIEeype UTOTOBOTO TECTUPOBaHUs OT npernogaBatens wi B JUOC.

6.4.1lpon3BoauTtcs HACHTUPUKALUS JIUYHOCTU CTYJCHTA.

6.5.CtynenTam, JOMYIIEHHBIM K IPOMEXYTOYHOU aTTECTALUN, OTKPHIBAETCSI UTOTOBBIM
KOHTPOJIbHBIN TECT.

6.6.Tect 3akppIBacTCA CTYIEHTOM JIMYHO IO 3aBEPLICHUH TECTUPOBAHUS WIN
ABTOMATUYECKHU 10 UCTEYEHNN BPEMEHH TECTUPOBAHUS.



