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1. He.ﬂb H 3a1a4YM OCBOCHUSA JUCIHHUIIINHBI

Llenpto ocBoeHus JuCHUIUIMHBI «MaTtemaTuka» sBisiercs QopMupoBaHue Habopa
oOmienpodeccHoOHaNBbHBIX KOMIETEHINH OakanaBpa mo HampasieHuto noarotoBku 08.03.01
«CTpOUTENBCTBOY.

3amaud OCBOGHHUS JUCHMIUIMHBI.  (OPMHPOBAHUE MPEIACTABICHUA O PpOIU U MECTe
MaTe€MaTUKd B COBPEMEHHOM MHpE, JTanax pa3BUTUs, YHHUBEPCAIBHOCTU €€ NOHATUH U
npecTaBiIeHuit; (OpMUPOBAHNE YMEHUI KOHCTPYHPOBAHUS M aHAIM3a MAaTEMAaTHYECKUX MOJeeit
00BEKTOB, CHUCTEM U IMIPOLIECCOB IPH PELIEHUH 3a/ay, CBS3aHHBIX co cdepoil Oymymieit
npoeCCUOHATBHON JIeSTENbHOCTH; OBJIAJCHHE HABBIKAMH TOYHOTO M C)KaTOTO BBIPAKEHUS
MaTE€MaTU4eCcKOW MBICIIM B YCTHOM M IHCbMEHHOM H3JI0KE€HHUHU, C HCIOJIb30BaHUEM
COOTBETCTBYIOLIEH CUMBOJIMKHU.

2.MecTo TMCUMILIMHBI B CTPYKTYpPe OCHOBHOW 00pa30BaTe/ibHOI NMPOrpaMMbl

Jucuumnuza «MaTtemaTika» BXOAUT B 0a30BYIO 4acTh AUCLMILIMH IOArOTOBKM OakaiaBpa

HarnpasieHus 08.03.01 «CtpoutensctBo». Ee ocBoeHue npoucxoaut B 1,2 cemectpax.
3. CBs13b ¢ npeamecTBYIOIMMHU JUCHUTLTHHAMM

YcnemHomy OCBOEHUIO JTAHHOM JAMCLHUIUIMHBI CIIOCOOCTBYIOT 3HAHHUS, MOJIYYEHHbIE IIPU
MPEALIECTBYIOIIEM U3YUYeHUH TUCUUILIMHBI «KoppekTupyronmii Kypc o MaTeMaTUuKe».

4.CB3b € NOCJEAYIOIMMH IUCHUIIIMHAMHA

Jucuunnuna «MareMaTthka» CIy>KMUT OCHOBOM Il MOJATOTOBKM K IPOLEAYpPE 3allUThI
BBIITYCKHON KBATH(PUKAMOHHONW PabOTHI M 3aIIMTHI BBITYCKHON KBaTH(PUKAIMOHHON paboTHI.

5.Ilepevyenb mMUIAHUpPYeMBIX pe3yJIbTATOB OOy4YeHHs MO JMCUHHUILIMHE (MOIYJIIO)
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpPaMMbl
5.1 HauMmeHoBaHHE KOMIIETEHIIUU
Kon DopmyIINpPOBKA:

OIIK-1 CriocobeH pemate 3a1a4d IpOoECCHOHATIBHOM JESTEIbHOCTH Ha OCHOBE

UCIIOJIb30BAaHUSl TEOPETHUYECKUX M MNPAKTUUECKUX OCHOB €CTECTBEHHBIX U

TEXHUYECKUX HayK, a TAK)KE MAaTEeMaTHYECKOro anmnapara

5.2 3HaHuA, yMEHHS U HABBIKU U (WJIN) OMBIT IEATEILHOCTH, XapaKTEPU3YIOIINE ITaIbI
(dbopMHpOBaHUs KOMIIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110 JUCIUIUTMHE (MOYJIIO), dopMupyemble
XapakTepu3yrolue Tanbl GOpMUPOBAHMSI KOMIIETEHIUI KOMITETEHIINHU
3HaTh: DJIEMEHTHl JIMHEHHON anreOpbl, AHATUTHYECKOW TEeOMETpUU U OIIK-1

MaTeMaTUYeCKOr0 aHalNu3a; OCHOBbI MaTeMaTU4YeCKOW CTaTUCTHUKU;
METOAOJIOTHI0  OpraHW3allii, MpPOBEAECHUS M 00pabOTKM  JaHHBIX
TEOPETUYECKOI0 U IKCIEPUMEHTATBHOI'O UCCIIEJOBAHMUS.

YMerb: 3pPEeKTUBHO NCHIOIB30BATH METOJIBI MATEMAaTHUECKOTO aHaIu3a U
MaTeMaTUYeCKOT0 MOJEIUPOBaHUs B MPO(ECCUOHATLHON N1E€ATEIbHOCTH;
KOHCTPYUpPOBaTh U aHAJIU3UPOBATh MaTeMaTH4YeCKHE MOJENU OOBEKTOB,
CUCTEM U TIPOLIECCOB MpH pEIIeHWH 3a]ay, CBA3aHHBIX cO cdepoit
npodecCHOHATBLHOMN 1A TENTbHOCTH.

Baanerb: HaBbIKaMH HCHOJIB30BAHUS KOMIIBIOTEPHBIX MpOTrpamMMm st
IpeJICTaBICHU U MaTeMaTHueckoi oOpa®oTku HMH(OpMAIMM; HAaBBIKAMU
IPUMEHEHUS COBPEMEHHOI0 MaTeMaTH4YeCKOro HWHCTPYMEHTapHus s
peneHus mpoeCCUOHATBHBIX 3a]1ad.

6. 00beM yueOHOH AN CIHUTLTHHBI/ MOTY IS

O0mbeM 3augTuii: itoro 270 4. 10 3.e.
B Tom guciie aymmTopHBIX 18 4.

N3 Hux:

Jlexnmit 9y.



IIpakTruecKkux 3aHATUN 4,5 4.

JlaGopaTopHBIX paboT 454,
CaMocTtosTenbHON paboThHI 238,5 u.
Dk3ameH 1,2 cemecTphl 13,5 4.

KonTponbnas pabota 1,2 cemecTpbl

7.Conep:kanue THCHUILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jesaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJHYECTBA ACTPOHOMHUYECCKHUX YaCO0B U BU/I0B 3aHSATHH

7.1 TeMaTHYeCKHH IJIaH JUCIHUILINHLI

Ne | Pa3znen (Tema) TUCHMIIJIMHBI Peanuzyem | KontaktHas pabora
ble 00y4Jaroumuxcs c
KOMIIETeHI | IpenojaBareJsieM,
UM 4acoB @
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1 cemecTp
Pa3nen 1. Aureopa. 15 15 30
1 | Tema 1. MaTpuusl u onpeaejaurean. Marpunpl. | OITK-1 - 15 10
Hevicteus Han Marpuuamu. Ilonstue o panre
MaTpHLIbL. Panr CTYIIEHYaTON
MaTpuLbl. OnipeAeTUTENH. CaoiicTBa
omnpenenureneii. MwuHOp UM anreOpanyeckoe
JIOTIOJIHEHHWE DJJIEMEHTa MaTpHilbl. Brluucienue
ONpEACIUTENEH Ppa3JIOKEHUEM II0  JJIEMEHTaM
cTpoku (cronbia). O6paTHast MaTpuIia.
2 | Tema 2. Cucrembl JuHeiiHbIX anredpamyeckux | OIIK-1 1,5 - 10
ypaBHeHuii. lccienoBaHue CUCTEM JIMHEWHBIX
YpaBHEHUH. Teopema Kponekepa-Kanemnu.
®opmynbl Kpamepa. Pemienne cucrteM JMHEHHBIX
ypaBHeHul MeToaoM ["aycca.
3 | Tema 3. Daementbl BekTopHOii aaredopsl. | OIIK-1 - - 10
BexkTopubie  mpocrpancrBa.  BekTopel  Ha
IUIOCKOCTH W B mpocTpaHcTBe. CkanspHoe,
BEKTOPHOE M CMEIIAHHOE MTPOU3BEACHUS BEKTOPOB,
UX CBOMCTBA, T€OMETPUYECKHI CMBICI. N-MEPHBINA
BEKTOD M  BEKTOPHOE  IPOCTPAHCTBO,  €ro
pa3MepHOCTh U 0a3uc. EBKINI0BO NpOCTpaHCTBO.
4 | Pa3znen 2. AHAJIMTHYECKASI T€OMETPHSI. 15 15 40
S5 | Tema 4. Anaimutudeckass reomerpusi Ha | OIIK-1 - 15 10
miockocTu. Ilpsmas JMHMS Ha  IJIOCKOCTH:
ypaBHEHHE TPSMOI C YIIIOBBIM KOX(PDHUIIUEHTOM;




ol1iee ypaBHEHHE MNPSIMOM M €ro MCCIeJ0BAHUE;
yYpaBHEHUE IMPSMOM, IPOXOMSIIECH 4Yepe3 NaHHYIO
TOYKY B JAHHOM HAalpaBICHUM; YpPaBHECHME
MPSAMOM, MPOXOASAUIEN Yepe3 JBE JaHHbIE TOYKH;
ypaBHEHHE HpsMOH B oOTpe3kax. HopmanbHoe
YpaBHEHUE NPSIMOW. YpaBHEHHE IIydKa IPSAMBIX.
Yron Mexay AByMs — OpSAMBIMU. Y CIOBHSA
NApAJUICIIBHOCTY M INEPIEHIUKYISIPHOCTH  JBYX
npsmbIx. lepecedenne nByx npsmeix. PaccrosiHue
OT TOYKH 110 psAMOM. KpuBble BTOPOro nopsiaxa.

Tema 5. AmdHajguTuyeckasi TreoMeTpusi B
npocrpancrBe. OOmiee ypaBHEHHME IUIOCKOCTH.
VYpaBHEeHHE IJIOCKOCTH B OTpe3kax. HopmanbHoe
yYpaBHEHUE IUIOCKOCTH. PaccTosHME OT TOUKH 10
IUIOCKOCTH. YTOJI MEXIY JBYMS IUIOCKOCTSMH.
VYcnoBus napajyuieaIbHOCTU U NEPIEHIUKYIIPHOCTU
JIBYX IIJIOCKOCTEH.

OIIK-1

1,5

10

Tema 6. [ToBepxHocTH BTOpOro mopsiaka. Oormiee
yYpaBHEHHE TIOBEPXHOCTH  BTOPOTO  TOPSJKA.
Krnaccudukanus moBepXHOCTEH BTOPOTO MOPSIKA.
[wimaapudeckue moBepxHOCTH. [loBepxHOCTH
BpAILCHHUSL.

OIIK-1

20

Pa3zgen 3. MaremaTnueckuii anajaus. Beenenue
B aHaJIM3.

20

Tema 7. Ilpeaennl U HempepbIBHOCTb. [Ipenen
YHCIIOBOM nocnenoBarenbHocTy. [Ipenen pyHkimu.
beckoHeuHo Manble  BenUYMHBL.  beckoHeyHO
Oospiiie BenUYUHBL. (OCHOBHBIE TEOPEMBI O
npejaenax. 3ameydaresibHbIE IpeIebl.
HenpepoiBHOCT QyHKITNH.

OIIK-1

20

10

Paznen 4. AuddepennuanbHoe HCYHUCICHHE
(YHKIIMH OIHOI IepeMEeHHOM.

1,5

1,5

29,2

11

Tema 8. [luddepeHunanbHoe HCUHCICHUE
¢pyHxuumit OHOM MepeMEeHHOH. 3anauu,
IIPUBOJALINE K MOHSITHIO IIPOU3BOJHOM.
Omnpenenenue Npou3BOJHOW (YHKIMU B TOYKE.
I'eomeTpuyecknii ¥ MEXAHUYECKUH  CMBICI
MIPOU3BOTHOM. OcHoBHbIE npaBuiIa
Qg epeHIpoBaHus. Juddepenumrpopanue
HEeSIBHBIX U MapaMeTpUYEeCKU 3aJaHHbIX (PYHKIHH.
Jlorapudmmueckoe nuddepeHIpoBaHHe.
ITpon3BOIHBIE BBICIIKX MOPSIIKOB.

OIIK-1

1,5

1,5

10

12

Tema 9. IIpunoxxkennss npon3BoaHoil. OCHOBHBIE
TeopemMbl UG PEepeHIHATBHOTO  WCYUCIICHHUS.
[TpaBuno Jlonurans. Bospactanue u yObiBaHuE
byHkuil. OxctpemyMm GyHKIUU. BbITyKIoCTh
rpaduka GyHkuuu. Touku neperuda. ACUMOTOTHI
rpaduka ¢GyHkiuu. OOmas cxema HUCCIeIOBAHUS
(GbyHKIUH ¥ TOCTpOEHHsI rpauKOB.

OIIK-1

19,2

Hroro 3a 1 cemecTp

4,5

4,5

119,
25




IK3aMeH

6,75

Hroro:

4,5

4,5

126

2 cemecTp

13

Paszpgen 5. MaremaTuuyeckuii aHaJIu3.
NuTerpanbHoe ucuucieHne QyHKOUH OJaHOMI
TepeMeHHOI.

1,5

20

14

Tema 10. Heonpenenennblii marerpaJ. I[lonsrue
HeomnpeaeneHHoro uHTerpana. llepBooOpa3Hasi.
CBoiiCTBa HEOIPEACIICHHOI0 MHTerpaia. Tadymiia
OCHOBHBIX HEOMpeIeJICHHBIX MHTErPaJIoB.
[Ipocretimue CBOMCTBA HEOIPEIETICHHOTO
uHTerpana. HemocpenctBeHHOE HHTETPUPOBAHUE.

OIIK-1

1,5

15

Tema 11. MeToabl M cioco0bl HHTErPUPOBAHUS.
3aMeHa  MEepEeMEHHOW B HEOIPENIEICHHOM
uHTerpase.  MHTerpupoBaHue MO 4acTsAM.
WnuTerpupoBanue 3JIEMEHTaPHBIX npoobeit.
HuTerpupoBanue paloHaIbHbIX GbyHKUIUH.
WuTerpupoBanue TPUTOHOMETPUYECKUX (DYHKLIMM.
WHTerpupoBaHue HEKOTOPBIX HPPaLMOHAIBHBIX

(GYHKIMIA.

OIIK-1

16

Tema 12. OnpeneneHHbId HHTerpasd. 3agayw,
OpUBOJALIME K  TOHATUIO  OIPENEICHHOIO
unTerpana. MurerpanbHas cymma. OnpeneneHHbIN
UHTETpAll. VYcenosus CYyILIECTBOBAHUSA
OTIpeIeIEHHOTO MHTErpaa. CaoiicTBa
onpenenaeHHOro uuTerpaina. CrnocoObl BEIUKCIECHUS
omnpezaeneHHoro uHterpana. ®opmyna Heiorona-
JleitOHMIa. 3aMeHa MEpEMEHHON B OIPENEICHHOM
unTerpane. Gopmyna UHTErPUPOBAHUS MO YACTAM
B ONPEJICICHHOM MHTErpase.

OIIK-1

17

Tema 13. TIpuwiokeHuss  OmNpeaeIeHHOrO
uHTerpana. @Pusnyeckue U T'EOMETPUYECKHE
IIPUJIOKEHUS] ONIPENICICHHOT0 UHTErpasa.

OIIK-1

18

Pa3znesn 6. Maremarudecknili ananu3. ®yHkouun
HECKOJIbKHMX IlepeMEHHbIX.

1,5

20

19

Tema 14. OYHKINH HECKOJbKHX IepeMeHHBbIX.
OyHKIMH JBYX IepeMeHHbIX. [loHATHE mnpenena
s QyHKIUM  ABYX M Oosiee  NEpEeMEHHBIX.
HenpepsiBHOCTB byHKIMI HECKOJIBKUX
nepeMeHHbIX. CBoMcTBa QYHKIIMH, HETPEPHIBHBIX B
OrpaHMYEHHOM 3aMKHYTOM 00J1acTH.

OIIK-1

1,5

20

Tema 15. IlpousBoanbie u aAupdepeHnHATBI
(PyHKIMM HeCKOJbKHX INepeMeHHbIX. YacTHble
IPOM3BOJHBIE  MEPBOrO  MOpsiAKa M HX
TFeOMETPUYECKOE HCTOJIKOBaHUE. YactHele
IIPOU3BOIHBIE BBICILINX MIOPSIIKOB.
HuddepenumrpyeMocTs U monHbI nuddepenman
¢ynkuuu. Kacarenbnas 1 HopMasib K TOBEPXHOCTH.
[TpounsBogHas o HanpaBieHUIo0. [’ paueHT.

OIIK-1




21

Tema 16. UccienoBanue GyHKIHMU HECKOJIbKHX
nepeMeHHbIX. DKCTpeMyM (YHKIHUU HECKOIBKHX
nepeMeHHbIX. Haubonbliee u  HauMeHblee
3HaYeHus QYHKIMU. Y CIOBHBIN SKCTpeMyM. MeTon
MHOkUTeNen Jlarpanxka.

OIIK-1

22

Tema 17. JIBoiinoii unTerpaJ. [lonstue aBoHOTO
uHTerpaia. 'eoMeTpuyeckuii u PU3NIECKUN CMBICT
JnBoHOro  WHTerpasia.  (OCHOBHBIE  CBOICTBA
JIBOMHOrO MHTErpaia. BelunciieHuE B JEKAPTOBBIX
KOOpJMHATAX. Brrancnenue B MOJISIPHBIX
KoopauHarax. [IprioxeHus ABOMHOro MHTErpaa.

OIIK-1

23

Pazpen 7. MaTteMaTH4ecKuii aHaJus3.
JuddepeHunaibHbie YpaBHEHH.

1,5

1,5

20

24

Tema 18. duddepenumnaibuble ypaBHeHUS
NepBOro MOpsAAKa. 3anayd, IPUBOAAILIUE K
g epeHIaIbLHBIM YpaBHEHUSIM.
Juddepenunanbable ypaBHEHHs IEPBOrO HOPSIKA,
pa3pelIEHHbIE OTHOCHUTENIBHO IIPOM3BOJHOM, HX
TEOMETPUYECKUN CMBICII. VYpaBHeHUs c
pazzensiolmuMuca  nepeMeHHbIMA.  OJHOpOJIHBIE
ypaBHEeHUs. JIMHENHbIE ypaBHEHUSA. YPaBHECHUS B
NOJHBIX JuddepeHnmanax.

OIIK-1

1,5

25

Tema 19. [QuddepennuanbHble ypaBHEHUs
BBICIIMX  NOPSAJKOB. YpPaBHEHUS  BBICILETrO
NOpsiIKa, JOMYCKAaloUMe TIOHWKEHHUE TOpSIKA.
Jlunetinsie quddepennmanpapie ypaaenus (JIJ1Y)
BBICIIUX  IOpsAAKoB.  HMurterpupoBanue  JIAY
BTOPOTO opsiIKa C MOCTOSTHHBIMH
K03 UIIMEHTaMH U TPABOIl YaCThIO CIEUATBHOTO
BUJIA.

OIIK-1

1,5

26

Tema 20. Cucrembl au¢pdepeHIHATBHBIX
YPaBHEHHUId. OcHOBHBIE TTOHATHS.
HuTerpupoBaHne HOPMaJIbHBIX cHUCTEM. CHCTEMBI
muHeHbIX /Y ¢ nocTosHHbIME K03 pHLIMeHTaMu.

OIIK-1

10

27

Pa3znen 8. MaremaTndyecknii anajans. Paabl.

15

10

28

Tema 21. YUncnosble psabl. [loHSATHE YUCITOBOTO
psana. Pan reomerpudeckon nporpeccuu. Ilpusnaku
CXOJIMMOCTH YHCIIOBBIX PpsOB. l'apMOHMYECKHN
psn.

OIlK-1

1,5

29

Tema 22. 3HaKouepeaywImecs "
3HaAKOINlepeMeHHbIe PsiAbl. 3HaKouepeayIoIIHecs
panel. [Mpusnak Jleit6uuna. JJocratounsiii mpu3HaK
CXO/IUMOCTH 3HAaKOIEPEMEHHBIX PSLIIOB.
AOcomoTHasE ¥ yCJIOBHas cxoauMmocTb. CBOHCTBa
a0COJIIOTHO CXOMSIIINXCS PSJIOB.

OIlK-1

30

Pa3nen 9. JIeMEeHThI MaTeMAaTH4YeCKOM
CTATHCTHKHU

1,5

49,2

31

Tema 23. IlpexmMer u OCHOBHBIE 3aJa4M
MaTeMaTH4ecKoii  cratucTtuku. BribopouHoe
pacupenenenue. llomuron wm  rucrorpamma.
Bri6opounsie XapaKTEPUCTUKU u 150:4

OIlK-1

10




pacrpeesieHus

32

Tema 24. ToueuyHble OLEHKH TAapaMeTpoB
pacnpenenenus. MeToapl HAXO0XKACHUS TOYEUHBIX
OLIEHOK. MeToa MOMEHTOB. MeTo1 MaKCUMalIbHOTO
MIPaBOTOI00MS

OIIK-1

33

Tema 25. UnTepBaibHbIE OIIEHKH HEH3BECTHBIX
napametrpoB. JloBepUTENbHBIE WHTEPBAIBl IS
napameTpoB HOPMAaJIbHOI'O pacnpeeseHusl.
JloBepuTenbHbIe MHTEPBAJIBI B ciydae
ACUMIITOTUYECKHA HOPMAIbHBIX OLICHOK

OIIK-1

34

Tema 26. OcHOBHBIE TOHATHS TEOPHH NMPOBEPKHU
runorte3. HyneBast u KoHKypupyromas, npocras u
cinoxHasi Tunote3bl. OmUOKU MEpBOro U BTOPOTO
pona. CrTaTUCTHYECKMM  KpUTEpPUM  IPOBEPKU
HyJneBoil runore3sl. Halmromaemoe 3HaueHue
KpUTEPHUSL. [Tapamerpuueckue u

OIIK-1

HenapaMeTpUUeCKue KPUTEPHUU.

1,5 19,2

HToro 3a 2 cemecTp

4,5

45 |- 119,
25

JK3aMeH

6,75

Hroro:

45 |45 252

7.2 HaumeHOBaHNe U COIePKAHHE JeKIHH

HanmenoBanme tem AUCHUIIIIMHBI, UX KPAaTKOC
COACPIKAHUC

O0beM
4acoB

dopMa IpoBEICHUS

1 cemecTp

CucreMbl JTUHEHHBIX aJredpan4ecKux ypaBHEHMI.
HccnenoBanne  cucreM  JIMHEHHBIX — YPaBHEHMIA.
Teopema Kponekepa-Kanemnu. ®opmynsl Kpamepa.
Pemienue cucremM JMHEWHBIX YpPaBHEHUM METOJIOM
I"aycca.

1,5

MynbTuMearaneKIus

AHaJIMTHYeCKasi TreoMeTpUsi B MPOCTPaHCTBe.
OO11ee ypaBHEHHE MJIOCKOCTU. Y paBHEHHE MJIOCKOCTH
B oTpe3kax. HopmanbHOe ypaBHEHHE IUIOCKOCTH.
PaccTosiHMEe OT TOYKM [0 IUIOCKOCTH. YTOJ MEXIY
IBYMsI TIJIOCKOCTSMHU. YCIIOBUSI NapaieIbHOCTH U
NIEPIEHIUKYJIIPHOCTHU JABYX INIOCKOCTEH.

1,5

JAu¢pdepenunanbHoe ucyucjiaeHue GyHKuMi OJHOM
NMepeMeHHOM. 3ajaud, MPUBOAAIIME K IOHATHIO
npou3BoHON. OrnpeneneHne Npou3BOAHON (YHKIMH
B TOUke. ['eOMETpUYECKUMI U MEXAaHUYECKUH CMBICI
MIPOU3BOIHOM. OcHOBHbIE IpaBuIIa
Qg QepeHIMpOBaHUS. HuddepenunpoBanue
HESBHBIX M [apaMETPUUYECKU 3aJaHHBIX (DYHKIHH.
Jlorapudmmueckoe mudhepeHIpOBaHHE.
[Ipon3Bo/IHBIE BBHICIINX MOPSIIKOB.

1,5

Hroro 3a 1 cemecTp

4,5

15

2 cemecTp

10

HeonpenesenHblit HHTErpaJ. [TonsiTne
HEOINPEAEIEHHOI0  HHTErpaa. [TepBooOpa3Hasi.
CpoiicTBa HeollpeneaeHHOro uHTerpana. TaOnuna

OCHOBHBIX HCOMPCACIICHHBIX HWHTCI'PAJIOB.

1,5




[Ipocreiinne cBOKWCTBAa HEONMPENEICHHOTO UHTETpaa.
HenocpencrBeHHOE HHTETPUPOBAHUE.

14

DYHKUUM HECKOJbKHUX TMepeMeHHbIX. DyHKIuu
IBYX mepeMeHHbIX. llonsTie mpenena i QyHKIUH
IByx U Ooyiee mepeMeHHBIX. HenpepbIBHOCTD
GyHKIMH ~ HECKONbKHMX  mepeMeHHbIX. (CBoiicTBa
(hyHKIMIA, HETIPEPHIBHBIX B OIPAaHUYCHHON 3aMKHYTOMN
o0acTH.

1,5

18

JAnddepenuunaabubie YPaBHEHUs MepBoOro
nopsaKa. 3anaun, NPUBOIAIINE K
muddepeHranTbHBIM YpaBHEHUSIM.
Huddepenunanbapie  ypaBHEHUS] MEPBOTO TOPSIKA,
paspelieHHble  OTHOCUTENIBHO  MPOM3BOAHOM, HX
F€OMETPUYECKUN CMBICII. YpaBHeHUA c
paznensiomuMuca  nepeMeHHbIMUu.  OJHOpOJHbBIE
ypaBHeHus. JIuHelHble ypaBHEHHs. YpaBHEHHUS B
MOJTHBIX U depeHImanax.

1,5

Hroro 3a 2 cemecTp

4,5

Hroro

15

7.3 HaumeHoBaHuUe JJaOOPATOPHBIX padoT

Tem
bl

HaumenoBanue pa6orsbl

Oo0neM
4acoB

®opma
NPOBeCHUs

1 cemecTp

JeiictBus Haj MaTpunaMu. Beluncienue pasra
MaTpUIbIL.

1,5

[Ipsimast IMHUSA Ha IUIOCKOCTH: ypaBHEHHUE NPSAMOH C
VIJIOBBIM KO3 UIMEHTOM;  o0miee  ypaBHECHHE
IpsAMOM; YypaBHEHUE MPSAMOW, MPOXOIAILEH uepes
JaHHYI0 TOYKY B JAHHOM HaIlpaBJICHUH; YpaBHEHUE
IpSIMOM, TPOXOASAIIEH Yepe3 JBE JAAHHBIE TOYKH;
ypaBHEHHUE MPSMOW B OTPE3KAX.

1,5

JuddepenurpoBanue HESBHBIX M IapaMeTPUUYECKH
3a/IaHHBIX GyHKIMH. Jlorapudmmueckoe
TuddepeHIpoBaHue. [IpousBonHbIe BBICILINX

MOPSIKOB.

1,5

Hroro 3a 1 cemecTp

4,5

7.4 HaumeHOBaHHe NMPAKTHYECKUX 3aHATHH

Tem
bl

HaumenoBanue padorsbl

OobeM
4ac0B

®opma nposeaeHUs

2 cemecTp

19

VYpaBHEHHsT ~ BBICIIETO  MOpPSAKA,  JOIMYCKAIOIINE
MOHWXEHUE mopsiaka. JInnensle nuddepeHmanbHbIe
YpaBHEHUS BBICHIUX MOPSAKOB.

1,5

Pemenune
Pa3HOYPOBHEBBIX
3a71au

21

CxoIuMocCTh pana. Heo0xomumerit MIPU3HAK
CXOJIMMOCTH YHUCIJIOBOTO psifa. JlocTaTouHble npu3HaKu
CXOJIMMOCTH 3HAKOMOCTOSIHHBIX  PSIOB: TPHU3HAKH
cpaBHeHus, npusHak JlamamOepa, mpusHaku Kormru.

1,5




O06001IeHHBIN TAPMOHUYECCKUHN PSIJI.

26 | Cratuctuyeckas IpoBepKa TUIIOTE3. 1,5
Hroro 3a 2 cemectp 45 15
7.5 TexHoJ0orn4eckasi KapTa cCaMoOCTOSITEJIbHO PadoThl CTY/IEHTA
OO0beM 4acoB, B TOM YHUCJIIE
Konabt Bun Wrorossrit Cpenctea u
KonraktHas
peane3yeMbIX JCATCIIBHOCTHU IIPOAYKT 5 TCXHOJIOINH CPC pa 60Ta C Beero
KOHeTeHHI/Iﬁ CTYACHTOB CaMO;’;%S‘I;TGLJ'IH)HOI/I OLCHKU NpernoaBaTeneM
1 cemecTp
OIIK-1 [loaroroBka k  |KoHcmekT KoMruiext 0,405 0,045 0,45
TTeKITASIM 3aJaHuN U
BOTIPOCOB I10
pasnenam
TTACITUIIIHHBI
OIIK-1 [TogroroBka k. [OTueT KommiekT 1,215 0,135 1,35
1abopaTopHBIM 3alaHui 1
3aHATHIM BOITPOCOB I10
pazzenam
TTACITUIIINHBI
OI1K-1 CamocrositenpHoe|KoHcmekT Kommnekt 78,705 8,745 87,45
M3y4CHUE 3aJaHul U
TUTEPATYpPHI MO BOITPOCOB I10
Temam 1-9 pazzenam
TTACITUIIINHBI
OIIK-1 BrmonHenune KontponpHas  |Komruiek 27 3 30
KOHTPOJIGHOU pabota 3aJIaHuN I
paboTHI KOHTPOJILHOM
PaboThI
OIIK-1 [loaroroska K DK3aMeH Bormpocsr k 6,075 0,675 6,75
DK3aMEHY SK3aMEHY
Hroro 3a 1 cemecrp:| 113,4 12,6 126
2 cemecTtp
OIIK-1 [loaroroBka k  |KoHcmekT KomrmiekT 0,405 0,045 0,45
JICKIIUSAM 3aJaHuN 1
BOIIPOCOB T10
paznenam
TTACITUTIIAHBI
OIIK-1 [TonroroBka k. |KoHCmekT KomrmiexT 0,81 0,09 0,9
MPaKTUIECKUM 3aJaHuN U
3aHATHSIM BOIIPOCOB I10
pazaenam
TIACITUTIITHHEI
OIIK-1 CamocrosrensHoe|KoHCTIEKT KomruiekT 79,11 8,79 87,9
M3Y4YCHUE 3aJaHui U
TUTEPATYpPHI MO BOIIPOCOB T10
Temam 10-26 paszenam
TTACITUILIAHEI




OI1K-1 BeirosHeHNE KontpomeHas  [Komruiekr 27 3 30
KOHTPOJIBHOU pabora 3a/1aHui U1
paboTHI KOHTPOJIbHOM
paboTHI
OI1K-1 [loaroroBka K JK3aMeH Bormpocsr k 6,075 0,675 6,75
DK3aMEHY SK3aMEHY
Hroro 3a 2 cemecrp:| 113,4 12,6 126
Hroro:| 226,8 25,2 252

8. MoHJ OLIEHOYHBIX CPE/ICTB IJISl MPOBeAeHUs TPOMEKYTOUHOM aTTeCTAlluH
00y4YaKOIIUXCS 10 TUCHHILINHE
8.1 IlepeyeHb KOMIETEHIHII ¢ yKa3aHHEM 3TANOB UX ()OPMHUPOBAHUSA B MpoLiecce

ocsoenus OII BO. [Iacnopt (poHIa OLIEHOYHBIX CPEICTB

(DOHI[ OIICHOYHBIX CpPCACTB, MO3BOJISIONINN  OLICHUTH YPOBCHB C(bOpMHpOBaHHOCTI/I

KoMmrereHImid, pasmemer B YMK jgucnummasl  «Marematuka» Ha Kadeape (U3HKH,
3JIKTPOTEXHUKH M 3JIEKTPOIHEPTreTUKH MPEJCTABIIEH CIEeIYIOIMMHA KOMIIOHEHTAMM:
Kon Jran CpencrBa n Tun Bua xoHTpoJs HaunmenoBa
oueHuBae | (pOPMHPOB | TEXHOJOTHH KOHTPOJIA HHE
Mot aHuA OLICHKU (Texkyuuii/mp OLICHOYHOI'0
KOMIIETEH | KOMIIETEeHI] OMEKYTOYHbI cpeacTBa
11070 1101 i)
(Ne TembI)
OIIK-1 Tewmsl 1-26 | Komrurekt TEKYIIUH MMUCbMEHHBIN PanoypoBue
3a/laHui U BbIE 3aJ1a4M
BOIIPOCOB I10 U 3aJJaHus
pazzenam
JUCIUIINHBI
Temsr 1-26 | Komrurekr TeKYIIUN [MUCHEMEHHBII KoHntposbaa
3aJaHuN K s pabota
KOHTPOJIBHON
pabote
Temb1 1-26 | Bommpockl K | IPOMEXKYTOUH | YCTHBIN OK3aMeH
DK3aMEHY BIN

8.2 Onmcanue nmokasareJiei u KPUTEPHUEB OLICHUBAHUSA KOMIIETEHIIMH Ha PA3IHYHBIX
ITanax ux (l)OpMPIpOBaHI/Iﬂ, ONMUCAaHHEC IIKAJbI OICHUBAHUSA

YpoBHU WNHpukaTopel Jeckpunropsl
chopmupo- 2 Gamna 3 Gamna 4 Ganna 5 6annos™
BaHHOCTHU
KOMIIETEHIIU I
OIIK-1

10




bazoBwrit

3HaTh: Omcmycmeyro | Yacmuunvle 3naem
3JIEMEHTBI JIMHEUHOU | M 3HaAHUuA 3HAHUA 3JICMCHTBI
anre6psl, 3JIEMCHTOB DJIEMCHTOB JIMHEHHON
AHATTUTHYECKOIL JIMHEHHON JIMHEHHOM anreOpel,
reoMeTpun u | anredpsl, anreOpel, AHATMTHYECKOMN
MATEeMATHYECKOTO AQHAINTUYECKON | aHAIUTUYECKON | reOMETpUH u
aHaIM3a, OCHOBBI | TEOMETPUH M | TEOMETPUM U | MATEMaTU4YECKOT
MaTeMaTHICCKOL MaTEeMaTH4YECKO | MaTeMaTHYEeCKO | O aHaJIn3a;
CTaTHCTHKHL ro aHalM3a; | ro aHalIM3a; | OCHOBBI
METOI0JIOT IO OCHOB OCHOB MaATECMaTUYCCKO
OpraHH3aIuy, MaTEMaTHYECKO | MaTeMaTHYECKO | i  CTAaTUCTHUKHU;
IIPOBEICHUS u | i CTAaTUCTUKM; | B CTAaTUCTHUKHU, | METOIOJIOTHIO
06pa6OTKI/I JAHHBIX | MCTOAOJIOTHMH METOOO0JIOTUN OpraHu3aiuu,
TEOPETUYECKOTO u | OpraHmu3anuu, opranusanuu, TIIPOBEACHUA u
SKCIIEPUMEHTAIBHOTO MPOBEACHUS W | MPOBENEHUsT U | 00pabOTKU
HCCITEIOBAHMSL. 00paboTkn 00paboTkn TaHHBIX
JTAaHHBIX JTaHHBIX TEOPETUYECKOTO
TEOPETUYECKOT | TEOPETUYECKOr | U
o H|oO U | SKCIIEpUMEHTAN
SKCIIEPUMEHTAN | IKCHEPUMEHTAN | bHOTO
BHOTO BHOTO HCCIICOBAHUS.
HCCIICIOBAHUA. | MCCIICIOBAaHMS.
Ymers: Omcmycmeyro | Hacmuunvle Ymeem
3 deKTUBHO m ymeHusn yMeHun 3¢ PeKTHBHO
ucrons3oBaTh  Meronsl | dPdexTuBHO 3¢ PEeKTHBHO HCIIOJIB30BaTh
MATEMATHYECKOTO HCIO0JIb30BaTh HCTIOJIB30BaTh METOBI
aHaIu3a n | MeTomml METOBI MaTEeMaTHICCKOT
MATEMATHYECKOTO MaTEeMaTH4YeCKO | MaTeMaTHYeCKO | O aHajgu3a H
MOJIETHPOBAHHUS B | TO aHamm3a W | TO aHaJdu3a M | MaTeMaTHYSCKOT
HpO(beCCPIOHaHLHOﬁ MaTeéMaTH4YCCKO | MAaTCMAaTU4YCCKO | O
JIEITEIbHOCTH; To Tro MOICJIMPOBAaHUA
KOHCTPYHUPOBAaTh u | MOACIMPOBAaHU MOACJIMPOBaHU B
AHAJIU3UPOBATH s B[4 B HpO(i)eCCI/IOHaJ'H)
MaTEMATUUYECKUE HpO(beCCI/IOHaH HpO(i)eCCI/IOHaH HOM
MOJIEIH 00BeKTOB, | bHOM BHOH IEATEJIbHOCTH;
CHCTEM M NpolleccoB | ACATEIBHOCTH; | AGATEIBHOCTH; | KOHCTPYHPOBATh
Npu peleHHMH 3ajauy, | KOHCTPYHMpOBAT | KOHCTPYHPOBAT | H
CBSI3aHHBIX CO cdepoii | b H | b U | aHAJIM3UPOBATH
npodecCHOHANBHOI AQHAJIM3UPOBATh | AHAJM3UPOBATH | MATEMATHYECKH
JIEATENHHOCTH. MaTEeMaTH4YCCKH | MaTeMaTHICCKH | € MOJIEITH
e MOJICH | € MOJIEH | 0OBEKTOB,
00BEKTOB, 00BEKTOB, CHCTEM u
cucTeM U | CUCTEM U | TIPOIECCOB TpH
MPOIECCOB MpPH | MPOIECCOB NpHU | PEIICHWU 3ajad,
peteHun penieHnn CBSI3aHHBIX  CO
3a7ad4, 3ajad, chepoit
CBSI3aHHBIX CO | CBS3aHHBIX CO | IpodeccHoHaTb
cdepoi cepoit HOM
npodeccHoHan | mpodeccuoHan | ACATEIbHOCTH.
BHOM BHOM
JIEeSITCILHOCTH. | ACATEIIBHOCTH.
Baagern: He ¢naoeem Yacmuuno Bnaoeem
HaBbIKAMHU HaBbIKAMHU eénaoeem HaBbIKaAMH
HCIIONB30BAHUS HCIOJIB30BaHUs | HaBBIKAMM HCIOJIH30BAHUS
KOMITBIOTEPHBIX KOMITBIOTEPHBIX | MUCHOJIBb30BAHUS | KOMIBIOTEPHBIX
IIporpamMM JJis MporpaMM JJisl | KOMIOBIOTEPHBIX | IporpamMm  IJis
IIpe/ICTABIICHUS U MpEeACTaBICHUs] | IporpaMM JUis | NpeACcTaBIICHUS
MaTeMaTHYSCKOH u NpEeACTAaBJICHUA | U
06paboTKu MaTEeMaTH4YeCKO | U MaTeMaTHUYEeCKO
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nHdopmanny; i oOpaboTku | MaTemaTtuuecko | #  0OpabOTKH
HaBBIKAMHU NPUMEHEHUs | WHpOpMaly; i oOpabotku | mHpOpMAIHKK;
COBPEMEHHOTO HaBBIKAMHU uHpOpMAIINH; HaBbIKAMH
MaTeMaTH4ECKOro MIPUMEHEHUS HaBbIKAMH MIPUMEHEHHS
HHCTPpYMEHTapUS ISt COBPEMEHHOTO | MPUMEHEHHS COBPEMEHHOT0
peteHus MaTeMaTHYeCKO | COBPEMEHHOTO | MaTeMaTH4ecKor
podeCcCHOHANBHBIX ro MaTeMaTu4ecko | o
3aj1ad. HHCTPYMEHTap | To HHCTPYMEHTapU
ust JUIsL | MHCTPYMEHTap | s JUIsl pelieHHs
pelreHus ust i | mpodeccroHanb
npodeccHOoHANl | pelieHus HBIX 3a]a4.
BHBIX 3a]1ay. npodeccroHan
bHBIX 3371a4.
OIIK-1
[IponBunyThIil | 3HaTh: 3naem
3JIEMEHTBL JIMHEHHOU 3JIEMEHTHI
anreOpel, JTUHEHHOU
aHAJTUTUYECKON anreopsl,
reOMETpUH u AQHAUTHYCCKO
MaTeMaTH4eCKOIo 1l reOMETpUH U
aHanmn3a; OCHOBBI MaTeMaTHIeCK
MaTeMaTHYEeCKOH Oro  aHaJIN3a;
CTAaTUCTHUKH; OCHOBBI
METOOJIOTHIO MaTeMaTHuecK
opraHu3anuH, oif
MIPOBECHUS u CTaTHCTHUKH;
00paboTKH JIAHHBIX METOI0JIOTHIO
TEOPETHYECKOTO u OpraHM3alyy,
9KCIIEPUMEHTAIILHOTO NPOBEJCHUS U
UCCIICIOBAHHUS. 00paboTku
JTAHHBIX
TEOPETUYECKOT
o u
JKCIICPUMEHTA
JIBHOTO
HCCIIeJOBaHMS
c
BO3MOXXHOCTb
10 OLUEHUTh UX
MOJIHOTY u
CBSI3b co
CMEXKHBIMU
oOxacTsaMu
3HAHUS
Ymers: Ymeem
3¢ PeKTHBHO 3¢ hexTuBHO
UCIIONB30BaTh  METOJbI UCIIONB30BaTh
MaTeMaTH4eCKOro METOJIbI
aHaM3a u MaTeMaTuuecK
MaTeMaTH4eCcKOro Oro aHanm3a "
MOJICITMPOBAHHMS B MaTeMaTuYecK
npoecCHOHAILHON oro
JIeSITeNIbHOCTH; MO/JICTTMPOBaHU
KOHCTPYHPOBATh u s B
aHaJIM3UPOBATh npodeccronan
MaTeMaTHYeCKUe bHOU
MOJeNu 00BEKTOB, JIeSITEIbHOCTH;
CHCTEM U  HPOILECCOB KOHCTPYHpPOBa
Opd  pelieHHH  3ajad, Th u
CBsI3aHHBIX €O chepoit aHaJIM3UPOBAT
b

npodeccoHaNbHON

MaTCMaTHYICCK

12



JACATCIIBHOCTH.

Baaners:
MaTeMaTH4eCcKOi
KYJbTYPOW MBILUICHHUS,
CrocoOHOCTBIO K
BOCTIPHUSITHIO,
00001IeHNIO, aHATIN3Y
MaTeMaTHYeCKOH
uHpOpMaIIUH;
HaBBIKAMU
HCTIOb30BaHUSA
KOMIIBIOTEPHBIX
TIpOTpaMM IJist
MIPECTaBICHAS U
MareMaTH4eCKOn
00paboTku
nHdopmanny;
HaBBIKAMH TIPUMCHEHUS
COBPEMEHHOTO
MaTeMaTHYeCKOTo
HHCTPYMEHTApHS IS
pemeHus
podecCHOHANBHBIX
3aj1a4; CIOCOOHOCTBIO
nepeaBaTh pe3yibTaT
MIPOBEICHHBIX
HCCJICIOBAHUN B BHJIE
KOHKPETHBIX
peKoMeHaaluui B
TEPMHHAX IPEAMETHON
00J1acTH 3HAHUS

ue MOJIEITH
00BEKTOB,
cucTeM u
MPOLIECCOB
NpU  PELICHHH
3a/ad,
CBSI3aHHBIX CO
chepoit
npodeccronan
bHOU
JIESITEIHOCTH.
, TpeOyrOIUX
WHHOBAI[HOHH
BIX [TOJIXOJIOB
U METO/IOB
peteHus
Bnaoeem
MaTeMaTHYecK
0l KyJIbTypou
MBIIIICHUS,
CIOCOOHOCTHIO
K
BOCIIPUSATHIO,
0000111eHHIO,
aHaIu3y
MaTeMaTHYeCcK
oit
nadopmanny;
HaBBIKAMU
HCIIOIb30BaHH
s
KOMITBIOTE€PHBI
X IIpOrpamm
ULt
Npe/ICTaBICHU
U
MaTeMaTuuecK
oif 00paboTKn
nHpopmanny;
HaBBIKAMU
MPUMEHEHUS
COBPEMEHHOTO
MaTeMaTuuecK
oro
WHCTPpYMEHTap
ust Juist
peeHus
npodeccroHan
bHBIX 3a/1a4,
TpeOyromux
WHHOBAI[HOHH
BIX [TOJIXOJIOB
U METOJ/IOB
pelieHus;
CIOCOOHOCTHIO
nepeiaBaTh
pe3ynbTar
MPOBEJICHHBIX
HUCCIIEIOBAHUMN
B BHJIE
KOHKPETHBIX
pEeKOMEeHJaIuit
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B TCPMHUHAX
MpeaMEeTHO
obmacTu
3HaHU{, a
TaKXe BO
B3aHMOCBSI3H
€O CMEXHBIMA
JUCIUTUTHHAM
u

Onucanue MKaJbl OCHMBAHUS
YcneBaeMoCTh CTYACHTOB IUCLUIUIMHE OLEHMBACTCA B XOJA€ TEKYLIEr0 KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTALUU.

Texkymmii KOHTPOJIb NPOBOJUTCS HAa OCHOBAHMU PELICHUS 3a4ad HAa IMPAKTUYECKOM
3aHATHH U BBIITOJIHEHUHU JIAOOPATOPHBIX padoT.
IIpoMe:xkyTouHasi aTTecTanus B GopMe SK3aMeHa.

8.3Tunosbie KOHTPOJIbHBIC 3aJaHUl WM HHBIE MaTEpHAJIbI, HCOGXOI[I/IMI)IG AJIA OHCHKH

3HAHMH,

YMEHUH, HABBIKOB M (WIM) ONbITA [IEATEJBLHOCTH, XAPAKTEPH3YIOLIHMX JTall

(opMupoBaHus KOMIIETEH LI
Bonpocsl k 3x3ameny (1 cemecTp)

ba30BbIil ypOBEHB

3HaTE:

agkrownE

Martpuna. OCHOBHBIE MTOHSTHUS.

Buner maTpui.

Onpenenurenu. OcHoBHbIE OHTHSI. CBOWCTBA ONpeAEIUTENEH.

MuHopbI U anredpandeckue T0NOTHEHHS.

Hesblpoxxnennas wmarpuna. [Ipucoegunennas Marpuua. TpaHCIOHMpPOBaHHAs
Matpuna. ObpaTHas MaTpuia.

Panr matpuiiel. DiieMeHTapHbIE PE0Opa3oBaHUs MATPHIL.

CucreMpl TMHENHBIX ypaBHEHUH. OCHOBHBIE MOHATHSA. MaTpUyHas 3aIlnCh.
HeBbipoxxaeHHbIE CHCTEMBI JIMHEWHBIX ypaBHEeHH. @opmynbsl Kpamepa.

Metoa 0OpaTHOI MaTpHIIbI.

. Teopema Kponekepa — Kanenu.

. PelreHne cucreM TUHENHBIX ypaBHEHUN MeTonoM ['aycca.

. Bextopsl. OcHoBHbIe noHATUS. KosirHeapHble, KOMILIaHApHbIE, pABHBIE BEKTOPBI.
. CkansgpHoe Mpou3BeIeHHE BEKTOPOB U €ro CBONCTBA.

. TeopeMa 0 CKalsIpHOM MPOU3BEIACHUU BEKTOPOB B KOOPAUHATAX.

. BekTopHOE nTpon3BeIeHnE BEKTOPOB, €I0 CBOMCTBA, FEOMETPUUYECKHUI CMBICI.

. Teopema 0 BEKTOpPHOM IIPOU3BEAECHUN BEKTOPOB B KOOPIAUHATAX.

. CMmeliaHHO€ IPOU3BEIEHNE BEKTOPOB, €T0 FEOMETPUYECKUI CMBICIT.

3ajaun, TPUBOASIINE K TOHITHIO TPOU3BOIHOM.
Onpenenenne npou3BOIHON (PYHKIHUU B TOUKE.
['eomeTpuyeckuii ¥ MEXaHUYECKUM CMBICI IPOU3BOIHOM.
OcHoBHBIE TeopeMbl U] hepeHITnaTFHOTO HCUUCIICHHUS.
[Tonsarue nuddepenmana GyHKIUN.

YMeTs:

1.

2.
3.
4

JelicTBus HaL MaTpUIIAMU.

PasnosxeHue onpenenuTens Mo 3JIeMEeHTaM HEKOTOPOro psja.
AJTOpUTM BBIUKCIIEHHS] MATPHUIIbI, OOPATHOM TaHHOM.
ANTOpUTM BBIUNCIIEHMS paHT'a MAaTPULIBIL.
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5. Pemenue CJIY merogom Kpamepa.

6. Pemenue CJIY MeTonoMm 0OpaTHON MaTPHIIBL.

7. Pemenue CJIY merongom I"aycca.

8. JlunelHble onepanyu HaJ BEKTOPAMH.

9. CrnoxxeHue, BBIMUTaHUE, YMHOKEHHE, ACTICHUE KOMILICKCHBIX YHCE.
10. OcHoBHbI€ ITpaBMiIa UG depeHInpOBaAHHUS.

11. nddepenurpoBanue HESIBHBIX U MApaMETPUIECKU 3aJaHHBIX (QYHKIIUI.
12. Jlorapudmuueckoe auddepeHnupoBaHue.

13. IIpou3BoaHBIE BBICUIUX ITOPSIAKOB.

14. TlpaBuno Jlonuras.

15. Bospacranue u yobiBaHUE (DYHKITHIA.

16. DOxcrpemyM GyHKIUH.

17. BemykiocTs rpaduka ¢pynkuuu. Touku neperuda.

18. AcumnToTsl rpaduka QyHKIUH.

19. Ilpumenenue nuddepennnana B puOIMKEHHBIX BEIYUCICHUIX.

20. JIuddepeHnnanbl BRICIIUX MOPSIKOB.

Bnaners:

1.Crioco0b! BBIYHCIICHUS OTIPEEIUTENEH N-TO MOPSIKA.

2.CriocoObl BEIYHUCIICHUS MATPHUIIBI, OOPaTHOM JTaHHOM.

3. CriocoObl BHIYMCIEHUS paHra MATPHUIIBL.

4.Pemenuie HeBbIpoXkaeHHBIX CITY.

5. UccnenoBanue CJIY Ha COBMECTHOCTb.

6.Pemenue npousBoiabHbix CJIY.

7.Bpruncnenue CKaJsipHOTO, BEKTOPHOTO, CMEMIAHHOIO MPOU3BEICHUI BEKTOPOB IO
3aIaHHBIM KOOpAMHATAM.

[IpoaBUHYTHII YpOBEHb
3HaTh!
1.CBoiicTBa onepanuy TPaHCIIOHUPOBAHUS MATPHIL.
2.Teopema Jlamiaca ¢ J0Ka3aTeIbCTBOM.
3.HeoOxonuMoe W [0CTaTOYHOE YCIOBHE CYLIECTBOBAHUS OOpaTHOM MaTpHIbl C
JI0Ka3aTeJIbCTBOM.
4.CoiictBa pemenuii onHopoanoi CJIY.
5.CBolicTBa BEKTOPOB JIMHEHHOTO TPOCTPAHCTBRA.
6.3amaua 0 IpoBeIeHNH KacaTeIbHONW K KPHUBOH.
7. IlpousBojHast norapudmuueckoil pyHKIUHU (BBIBOI).
8.ITpon3Bo/iHBIE CTETIEHHBIX U MOKA3aTENbHBIX (QYHKUUH (BBIBO).
9.TeopeMsbI 0 CpeTHEM C JOKa3aTEIbCTBOM.
10.®opmymna Teiinopa it MHOTOUIEHA.
11.®opmyna Teitnopa 1uist TPOU3BOJILHON (PYHKIINH.

Ymers:

1./lokaxute CBOICTBA ONEPALIUY TPAHCIIOHUPOBAHUS MAaTPULL.

2. Jlokaxkute, YTO paHr MaTpUIIbl HE U3MEHSETCS MPH DJIEMEHTApHBIX MPEeoOpa3OBaHUAX
MaTpULBL.

3. Ilyctp A — maTpuna. Jlokaszare, uTo onpenenutens MaTpuilsl E-A pasen 0 wm 1.

4. HaiiTu Bce KBaJpaTHbIE MaTPUILIbI, YAOBIETBOPSIOIIUE YCIOBHIO

5.IIycth A u B KBafipaTHBIE MaTPUIIbI C YHCIOBBIME KO UIMEHTaMU Takue, 9To A2 = A,
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B? = B, A- B = B- A. Jlokasath, uto onpejenutens det(A— B) MOKeT IPUHUMATDL TOIBKO
3Hauenus 0, 1, -1. [IpuBecTu npumepsl.

6.JlocTaTouHble YCIOBHsS JKCTpeMyMa (YHKIMH, BBIPaXCHHbIE Yepe3 MPOU3BOJIHBIC
BBICHIMX MOPSAIKOB.

7 IlpousBonHble GyHKINH, 3aJaHHBIX TAPAMETPHUUECKH.

8.YpaBHEeHHsI KacaTelbHOH MNPSMOW W HOPMAJIbHOM IUIOCKOCTH K IPOCTPAHCTBEHHOM
KPHUBOMH, 33JITaHHON MapamMeTPUUYECKH.

Bnaners:

1.ANropuT™ NIpUBEICHHUS KBaPAaTUIHOM (HOPMBI K KAHOHUYECKOMY BUTY.
2. 3anummre Matpuiy (AT)T

3. Onpeznenute, SBISETCS I PAaBEHCTBO BepHBIM: (A+B)(A-B)=A2-B2
4.0061mas cxema ucciieoBaHus PYHKIUN 1 TOCTPOCHUS TPaPUKOB.

Bonpocsl k 3k3ameny (2 cemecTp)
ba3oBbIli ypoBEHb

3HaTb:

[TonsiTue HeonpenenenHoro uHTerpaia. Ileppoodbpaznas.

CaoiicTBa HEOMPEICTICHHOTO UHTETpaa.

3anaqu, IPUBOIALINE K MIOHATHUIO ONPEIEIIEHHOr0 HHTerpaia. HrerpanbHas cymma.

VYcnoBus CylecTBOBaHUS ONPEIEICHHOIO UHTETrpaa.

CBolicTBa ONpeAeIeHHOr0 HHTErpasa.

[TonsTHe npenena anst GyHKIUHU IBYX U OoJiee MepeMEHHBIX.

HenpepbIBHOCTh (PYHKIMI HECKOJIBKUX ITEPEMEHHBIX.

CoiicTBa (h)yHKIMIA, HETIPEPHIBHBIX B OTPaHUYEHHON 3aMKHYTOW 001aCTH.

. Auddepenmupyemocts u nonaHsiid guddepeninan GyHKIUN HECKOJIBKIX MEPEeMEHHBIX.

10 [ToHsiTHE ABOMHOTO UHTErpAJIA.

11.T'eoMeTpuyeckuil ¥ pU3MUECKUI CMBICT JBOMHOTO MHTETpaa.

12.OcHOBHBIE CBOMCTBA JBOWHOTO UHTETpaja.

13.I1oHsATHE TPOWHOIO MHTErPAJIA.

14 KpuBosinHeliHble HHTETpalibl | pojia: OCHOBHBIE TIOHSTHS.

15.KpuBonuHeitabie naTerpaisl |l poga: ocHOBHbBIE TOHSATHS.

16.I1oBepXHOCTHBIN UHTETPAI.

17. 3agaum, npuBoAsLIUe K TU(PPEpEeHIINATBHBIM YPaBHEHHUIM.

18. Tuddepennmanbible ypaBHEHHsI IEPBOTO MOPSAKA, pPa3pelIeHHbIE OTHOCHTEIBHO
IIPOU3BOJHOM, UX TEOMETPUYECKUN CMBICIL.

19. YpaBHeHUs ¢ pasAeISIIONIUMUCS IEPEMEHHBIMMU.

20. JIuHeHbIe ypaBHEHUS.

21. IloHsiTHE YMCIOBOTO PsIA.

22. Pan reoMeTpuyeCcKon Iporpeccum.

23. 'apMoHUYECKUH psI.

24. 3HaKO4YepeaAYIOLIUECS PSAIBL.

25. AOcoItoTHas U yCIOBHASI CXOJIUMOCTb.

26. CoiicTBa aOCOIIOTHO CXOSIIUXCS PSIJIOB.

27. BriOopka, OCHOBHBIE XapaKTEPUCTHKHU.

28. HyneBas M KOHKypHUpylOIlasi, MpocTasi M Cl0XkHasg Tunore3sl. OmuOKH MepBOro H
BTOPOTO poAA.

29. CraTuCTUYECKHI KpUTEpUil MpOBEpKH HyleBoi rumortes3bl. Halmonaemoe 3HaueHue
kpurepus. [lapamerprdeckue u HemapaMeTpUYECKUe KPUTEPHH.

©CoeNo gk~ E
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YMers:

HHTerpupoBanue dIeMEHTAPHBIX APOOCH.

WHTerpupoBane pauroHaIbHBIX (QYHKIIUH.

HuTerpupoBanue TpPUrOHOMETPUUECKUX (DYHKIIUHA.

WHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (YHKINH.

YacTHble MPOU3BOIHBIE MIEPBOTO MOPSJIKA U UX TEOMETPUUECKOE UCTOJIIKOBAHHUE.

YacTHble TPOU3BOIHBIE BBHICIIUX MTOPSIKOB.

KacarenbHast 1 HOpMaib K TOBEPXHOCTH.

[Tpon3BoaHas 1o HaNpaBiIeHUIO. I’ paiueHT.

OKcTpeMyM (PYHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

0. HauGonpiee u HauMeHbIIee 3HAYCHUS (PYHKITUH.

1. YcioBHBIM SKCTPEMyM.

12. Meron muoxureneit Jlarpamxka.

13. Boluncnenue A1BOWHOTO UHTETpalia B IEKApTOBBIX KOOPAUHATAX.

14. Beruucnenue JBOWHOTO MHTETPaja B MOJSPHBIX KOOPIMHATAX.

15. Metonp! pemenus 1Y nepBoro mopsiaka.

16. Merobl penieHns ypaBHEHHI BTOPOTO OPSI/IKA, JOMYCKAIONINX TTOHIKEHUE MOPSIKA.

17. UnrerpupoBanue JI/IY BTOporo mopsaka ¢ HOCTOSHHBIMU KOd(pQUIIMEHTAMH H
IIpaBON 4acThIO CIIELHUAIBHOIO BUJA.

18. Ilpu3nak JleliOHuma.

19. locraTouHbIi MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIJIOB.

20. CXoauMOCTh CTETICHHBIX PSJIOB.

21. TIpoBepka CTaTUCTUYECKUX THIIOTES.

RRoOoo~NoOR~wNE

Biagers:

1. Tabnuia OCHOBHBIX HEOIPEEICHHBIX HHTETpasioB.HenmocpencTBeHHOE MHTETPUPOBAHHE.
2.3aMeHa repeMeHHON B HEOTPEACTICHHOM HHTETpaje.

3.MHTerpupoBanue mo 4acTsm.

4.Crioco0Obl BEIYUCIICHUS OTIPEICIICHHOTO HHTErpaja.

5. ®opmyna Herorona-Jleitbnuma.

6. 3ameHa epeMeHHOH B ONPEIeICHHOM HHTETpalle.

7. ®opMynia HIHTETPUPOBAHMS 10 YACTSAM B ONPEEICHHOM HHTErpae.
8.0u3nuecKkre U reOMETPHUECKUE MPIIIOKEHHS ONPEICTICHHOTO HHTETpaIa.
9.Mertoab! uaTerpupoBanus Y nepBoro nopsaka.

10.Meroab! uHTErpHpoBaHus Y BTOpOTO MOpSIIKA.

11.TTpu3HaKK CXOAMMOCTH YHCIIOBBIX PAIOB.

12. OcHOBHbIE XapaKTEPUCTUKU BHIOOPKH.

[IponBUHYTHIN ypOBEHB
3HaTh:
7. IHTETpaIbl, HE BRIPAXKAIOIINECS Yepe3 DIIEMEHTApHbBIE (DYHKITHH.
8.luddepennnanbHble ypaBHEHHS B OTHBIX U depeHnnaiax.
9.01HOpOIHBIC YPAaBHECHHUS.
10.ITonsATHE PYHKIMOHANBHOTO psija.
YMmers:
1. HecobcTBeHHBIE HHTETPAIIBI.
2. Pemenune ypaBHEHUI BBICIIIETO MTOPS/IKA, TOMYCKAIOMINX TTOHIKEHHUE MOPSIKA.
3. HurerpupoBanue HopManbHbIX cucteM /Y.
4. Cuctemsl nuHerHbIX /Y ¢ moctossHHBIMU KOA(DPHUITHEHTAMHU.
Bnagers:
1.MHTepnonupoBanue QyHKIHA.
2. MHTerpupoBaHie HppaloHaIbHBIX (DYHKITHIA.
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3. [IpubnmkeHHbIE METO/IbI BRIYUCIICHUS OTIPEICIEHHBIX HHTETPAJIOB.
4 .Ilpuno>keHus TBOMHOrO MHTErpaa.

6. [Ipuno>xeHns TpOMHOrO UHTErpasa.

7. IlpuinosxeHus: KpUBOJIMHEHHBIX MHTETPAJIOB.

8. Ilpuno>keHust CTENEHHBIX PSJIOB.

8.4MeTtoanyecKkne MaTepualibl, ONpeIe/sIioNIie MPoLeIyPhbl OLIEHUBAHUS 3HAHUWI, YMEHMIA,

HABBIKOB, XapaKTePHU3YIOIIMX ITanbl ()OPMHUPOBAHUSI KOMITETEHIIHIH

[Iporienypa mpoBeneHus: IK3amMeHa OCYIIECTBISIETCS B coOTBeTCTBUM ¢ [lonmoskeHneM o
MIPOBEJICHUN TEKYIIIErO KOHTPOJISl YCIIEBAaEMOCTH M TPOMEXYTOYHOM aTTECTAllUH, OOYYarOIIuXCs 10
00pa3oBaTelLHBIM IIPorpaMMaM BhICIIEro oopazoBanusi B CKDVY.

B sk3aMeHanmoHHBI OWMJIET BKIIFOYAIOTCS 1 TEOpeTHYECKUid BONPOC M JIBA TPAKTHUECKUX
3a/IaHMs.

J1J1s1 TOATOTOBKY 110 OHMJIETY OTBOIUTHCS 40 MUH.

[Ipy moAroToBKE K OTBETY CTYACHTY MPEIOCTaBISCTCS MPABO IMOJIH30BAHUS CIPABOUYHBIMU
TaOJIUIIAMH.

Texkymas arrecTaumsi CTyA€HTOB IMPOBOJAUTCS MPENOAABATEIIEM, BEIYIIUM JICKIIMOHHBIC
U TPaKTHYECKHE 3aHATUS MO AuCUUIUIMHE. K mpakTHuecKoMy 3aHSITHIO CTYACHT JOJIKEeH
MOJITOTOBUTH OTBETHI HA BOMPOCHI JIUIsl COOECETOBAHMS, BRITIOJHUTh WHIUBHUIYAILHBIC 3aJaHHS 10
TeMe 3aHATUSA. MaKCHUMalbHOE KOJMYEeCTBO OalsioB CTYACHT IOJIy4aeT, €CId OH aKTUBHO
y4acTByeT B paboTe, BiIaJieeT MaTepHalIOM, YMEET JIOTUYHO U YETKO M3JIaraTh MBICIIH, TBOPUYECKHU
MOJAXOAMT K PEIICHUIO OCHOBHBIX BOIPOCOB TEMBbI, TIOKAa3BAET CAMOCTOSATEIbHOCTh MBIIILJICHHUS.

OcHoBaHuEeM ISl CHMPKEHUEM OLICHKH SBJISIOTCS:

- c1aboe 3HAaHWE TEMbI 1 OCHOBHOM TEPMHHOJIOTHH;

- TACCUBHOCTH y4YacCTHs B IPYIIOBOM paboTe;

- OTCYTCTBHE yMEHHUS MPUMEHUTH TEOPETUUYECKHE 3HAHUS [JIS PEIICHUs MPAKTUYECKUX
3aj1ad4;

- HECBOCBPEMEHHOCTh MPEIOCTABJICHHS BBITIOJHEHHBIX pa0oT.

Kpurepun onenuBaHus KOHCIEKTa, WHIWBHUAYAJIHHOTO 3aJlaHUs TPUBEICHBI B (oHIE
OIIEHOYHBIX CPEACTB MO IUCHUILINHE «MaTemMaThuKa

9. Mertoanyeckue yKkazaHusi JJIsl 00y4aIOLUXCS 10 OCBOECHHMIO TV CHUILIHHBI

Ha nepBom sTane HE0OXOAMMO O3HAKOMHUTHCS C paboueil mporpaMMoil JTUCIUIUIMHBL, B
KOTOPOM PAcCMOTPEHO COAEP>KAHME TEM IUCLMIUIMHBI JEKIHUOHHOTO Kypca, B3aMMOCBS3b TEM
JEKUUH ¢ TMPaKTUYECKUMHU 3aHATHUSIMU, TEMbl U BUJABI CaMOCTOSATENbHON paboThl. Ilo kaxaomy
BUJIY CAMOCTOSITEIIbHON pabOThl MPETyCMOTPEHBI OIpeIeIEHHBIE (POPMBI OTYETHOCTH.

JUis yCHemHoro OCBOEHMS IUCHMILIMHBI, HEOOXOJWMO BBINOJHUTH CIEIYIOIINE BHJIbI
CaMOCTOSITENIbHON PabOThI, UCIIOJIBb3Ys] PEKOMEHIyeMble HCTOYHUKH HUH(POPMAILIUU

Ne PexomeHayeMble HCTOYHUKH UH(OpMaLUU
W | Buabl cCAMOCTOATEILHOI PadoThI (Ne ucrounuka)
OcnoBua | [omonuuten | Mertonuuec | MHTepHer-
q bHas Kasi pecypesl
JTUTEepaTypa
1 cemecTp
1 | Usydenue nureparypsl o reMam 1-9 1 1 1-2 1-3
3 [loaroroBka K MpakTHYECKUM 3aHATUSM 1 1 1-2 1-3
2 ceMmecTp
3 | 3yuenwne mureparypsl o Temam 10-26 1-2 1-3 1-2 1-3
4 [loaroroBka K NpakTHYECKUM 3aHATUSM 1-2 1-3 1-2 1-3
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10. YueOHO-MeTOoqUYeCKOE U MHPOPMAITHOHHOE 00ecTieYeHue T CIUIIIMHbBI

10.1. IlepeyeHb OCHOBHOI ¥ JAONOJHHUTEJIbHOH JUTEPATYPbl, HEOOXOAUMOWM JIsi
OCBOEHHS THCIUIIHHBI

10.1.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

1T'ycak, A. A. Brpicmas matemaruka. Tom 1: yueOnuk / A. A. I'ycak. — MuHck:
TerpaCucremc, 2009. — 544 c¢. — Pexxum pocryma: http://www.iprbookshop.ru/28059.html
2.I'ycak, A. A. Bricmas matemaruka. Tom 2: yuyeOnuk / A. A. I'ycak. — MuHck:

TerpaCucremc, 2009. — 446 ¢. — Pexwum gocryna: http://www.iprbookshop.ru/28060.html
10.1.2. IlepeyeHb 10MOJHUTETbHOI JIUTEPATYPHI
1. MunuBuayanpHbIC 3aaHus 10 BbIcIed maTtemaruke. Yacte 1. JIuHeitHas u BeKTOpHAas
anreOpa. Amnanutuyeckas reomerpus. JuddepeHunanbHoe wucuncieHne QGyHKIANR OJHON
nepemMeHHoi: yueoHoe mocooue / A. I1. Psoymko, B. B. bapxaros, B. B. Jlepxkasen, U. E. OpyTs;
non pemakiueit A. II. PaOymko. — Munck: Bremmiimas mkona, 2013. — 304 ¢. — Pexum
nocryna: http://www.iprbookshop.ru/20266.html.
2.nnuBuyanpHble 3alaHus 1O BBICIICH Matemarmke. Yacth 2. KoMIuiekcHbIe uucoa.
Heomnpenenennsie u  omnpeneneHHble uHTErpajiibl. @OYHKIMM HECKOJIBKHX IMEPEMEHHBIX.
OObikHOBeHHBIE nU(pdepeHnanpabie ypaBHeHHs: yuebnoe nocodbue / A. Il. Pabymko, B. B.
bapxaros, B. B. [lepxaseu, U. E. KOpytp; mox pemakmueit A. II. PsaOymko. — MuHck:
Beimmiimias mkona, 2014. — 397 ¢. — Pexum mocryna: http://www.iprbookshop.ru/35481.html.
3.MunuBunyanbHble 3amaHus Mo Beiciiedl matemaruke. Yactb 3. Psnel. KpatHsie u
KPUBOJMHEHHBIC HHTETPANIBI. DIIEMEHTHI T€OpUH 1oJs : yueOHoe mocodue / A. I1. PsOymko, B. B.
bapxaros, B. B. Mepxasen, U. E. FOpyrs ; mox pemakumeir A. II. PaOymko. — MuHck:
Beimmidmias mkona, 2013. — 367 ¢. — Pexum mocryna: http://www.iprbookshop.ru/20211.html.
10.2. IlepeyeHb Y4ueOHO-METOAMYECKOTO0 OOecHedeHHs] CAMOCTOSTENbHOIl PadoThI
00y4YaKIIUXCS M0 TUCHHILINHE
1. Meroauyeckue yKazaHUs O BBINOJHEHUIO MPAKTHUYECKUX paboOT MO AUCHUIUIMHE
«Maremartuka
2. Metoauueckue peKOMEHIANH 715l CTYJEHTOB TI0 OpraHU3allii CaMOCTOSTEILHON paboThI MO
aucuuIuinae «MaremaTukay
10.3. IlepeueHb pecypcoB HH(POPMALUOHHO-TETEKOMMYHHKAIMOHHOW  ceTH
«HTepHET», HEOOXOAUMBIX [1JIsI OCBOECHU S JUCIHILJIMHBI
1. http://www.biblioclub.ru -OBC "Yuusepcurerckas 6ubnuorexa oHIanH"
2. http://e.lanbook.com - snekTpoHHO-0MOIMOTEUHAs cucTema «JIAHb»
3. http://elibrary.ru/ - eLIBRARY.RU - HAYYHA DJIEKTPOHHASI BUBJIMOTEKA
11. IMepeyeHb MH(OPMALMOHHBIX TEXHOJOTHI, HCMOJb3yeMbIX MPHU OCYIIECTBJIECHUHU
o0pa3oBaTe/IbHOIO MpoLecca N0 JAUCHUILIMHE, BKJKYas IepeYeHb MPOrPaMMHOIO
o0ecrneyeHus: M UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Microsoft Office — 61541869, Microsoft Windows 7 ITpodeccronanphas -61541869
12. Onucanue MaTepUATbHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOI I OCYIIeCTBIECHHSA
00pa30BaTeIbHOIO NMpoIecca MO0 JUCHUILIHHE 00ecnedyeHre THCIUIITHHBI
CHGHI/IaJ'II/BHpOBaHHaH yqe6Ha5{ Me0eabr M TEXHHYECKHE CpeacTBa 06yquI/I$I, ClIy’Kamue i
TIpeJICTaBIeHUs y4eOHOW HH(POPMAITHH.
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MMHUCTEPCTBO HAYKH U BBICILIET'O OEPA3BOBAHUS POCCHUMCKOM ®EJEPALIMNA
denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO 00pa30BaHHUsI
«CEBEPO-KABKA3CKUIA ®EI[EPAHI)HI)H71 YHUBEPCUTET»
HNHuctutyT cepBuca, TypusMa u qusaitHa (punman) CKOV B r. [Taturopcke

YTBEPXIAIO
3aB. kadenpoit DOuD
A.B.Ilepmsikos
« » 201 .

OOH/J ONEHOYHbBIX CPEIACTB

AJI1 IIPOBCACHU A TeKymefI 141 HpOMC)KYTO‘IHOﬁ aTTCCTalln

ITo mucrunanze

Hanpasnenue noarotroBku
Hanpasnennoctb
(mpoduip)

KBanudukarys BeITyCKHUKA
®dopma 0OydeHus

I'ox Hauana oOy4eHus

O6bem 3anstuii: Utoro

B Tom uncne aynutopHbIX
N3 Hux:

Jlexkunii

IIpakTHueckux 3aHATUN
JlaGopaTopHbBIX paboT
CamocTrosTenbHON paboThI
Ok3ameH 1,2 cemecTpsl

MATEMATHKA

08.03.01 CrpourenbcTBo
['opoackoe CcTpoUTENBCTBO U XO351MCTBO

Baxanasp
3a04Has

2020

270 4. 10 z.e.
18 yu.

9y,
454,
454,
238,54,
13,54,

Kontponbnas padora 1,2 cemecTpbl

Jara pazpa®oTku: «_ »

2020 .
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IIpeauciosue

1. Hasnauenne 11 NPOBEPKM 3HAHMM, YMEHMH M HABBIKOB TEKYLIETO W IIPOMEKYTOYHOTO
KOHTPOJIS.

2. ®OHJI OLIEHOYHBIX CPEJACTB TEKYIIEro KOHTPOIS M IIPOMEXKYTOYHON aTTEeCTAMM Ha OCHOBE
paboueil mporpaMmMbl AUCHUIUIMHBI COCTABJIEH B COOTBETCTBUHM ¢ 00pa30BaTEIbHOM MPOrpaMMOin
no HampasieHuto moaroroBku 08.03.01, yTBepkaeHHOW Ha 3acelaHHH y4eOHO-METOIUYECKOTO
cogera PI'AOY BO «CKDY» npotokon No__ oT «_ » 2020 r.

3. PaspaboTuux Snyksan 2.1, npodeccop kadenpsr POud

4, ®OC paccMOTpeH M YTBEPKAEH Ha 3acelanuu KaQeaphl (H3MKH, DIEKTPOTEXHUKH U
JIIEKTPOIHEPTeTHKH
[Tporokon Ne. oT « » 2020 r.

5. ®OC cormacoBan ¢ BeMycKaromed kadenapoil kaempsl CHCTEM yIpaBieHHA H
MH()OPMAIIMOHHBIX TEXHOJIOTHH
[Tporokon Ne. oT « » 2020 .

6. [IpoBenena skcneptuza P@OC. YneHbl 3KCHEPTHOW TPYIIbI, MPOBOJUBIINE BHYTPEHHIOIO
AKCIEPTUY:
[Ipencenarens

OKCHepTHOE 3aK/IIOueHHe: JaHHbIE OLIGHOYHBIE CpEJICTBa COOTBETCTBYET TpeOOBaHUSIM
denepalbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApTa BBICIIETO OOpa3oBaHMS,
PEKOMEHIYIOTCS JI7Isl CTIOIh30BaHUS B y4eOHOM MpoIiecce.

« »

(momuchk)

7.Cpok neitctBust ®OC oauH ro.
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Mo mucrumuIHHe MATEMATHKA
Hamnpasnenne nogroroskn  08.03.01 CtpourebcTBo
HanpaBnennocts ['opoackoe cTpoUTENbCTBO M XO35UCTBO
(mpocuinb)
KBanudukanys BeimyckHuka —bakanaBp
®dopma 00yueHuUs 3a04yHas
lox navana oOy4eHus 2020
Kon Mopyns, pa3zen, Tum Bung KomrmoreHT KomnmaectBo
OLICHNBAEMO Tema KOHTPOJIIS KOHTpO | (oHma 3aMaHui  JUIA  KaKIOTO
i (B COOTBETCTBUH C TSt OLICHOYHBIX YPOBHS, IIT.
komreTeHnu | [Iporpammoii) CpeICTB bazoBsl | IIponBuHYTHI
n (wmm  eé i i
YaCTH)
OIIK-1 Temnr 1-26 TEKYIIHI muceMe | KoMmiekt 110 47
HHBII 3aJaHUuM U
BOIIPOCOB I10
paszaenam
JUCLIUIUITUHBI
OIIK-1 Temsr 1-26 TEKYIIUI nuceMe | Komrutekr 230 30
HHBIH 3aJaHAA I
KOHTPOJIBHOU
paboTHI
OIlK-1 Temsr 1-26 IPOMEXYTO | ycTHBI | Bompochl Kk 111 39
YHBIN 51 9K3aMEHY
CocraButens Anykan DI
« » 2020 .
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MMHUCTEPCTBO HAYKHW 1 BBICILIEI'O OBPA3OBAHMS POCCUNICKON ®EJIEPALIN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHHE BBICIIETO 00pa30BaHuUs

«CEBEPO-KABKA3CKUIA @EI[EPAHI)HI)HZ YHUBEPCUTET»
WNHuctutyT cepBuca, Typusma u qusaitHa (pumman) CKOYV B r. [Taturopcke

YTBEPXKJIAIO
3aB. xadenpoit POuD

A.B.IlepMmsikoB
« » 2020 r.

Bonpocsl k 3x3ameny (1 cemectp)

ba3oBblii ypoBEHb

3HaTh:

Martpuna. OCHOBHBIE MTOHSTHUS.

Buner maTpui.

Onpenenurenu. OcHoBHbIE NOHATHSL. CBOWCTBA ONpEAETUTENEH.

MuHOpSHI 1 anreOpanyeckre JONOTHEHHUS.

Hesbpoxxnennas wmarpuna. [Ipucoegunennas Marpuua. TpaHCIOHMpPOBaHHAs
Mmatpuna. O6paTHas MaTpula.

Panr marpunel. DnemMeHTapHble IPeoOpa30BaHus MATPHULL.

Cucrempl TMHENHBIX ypaBHEHUH. OCHOBHBIE IOHATUA. MaTpu4Has 3auch.
HeBbIpox1eHHBIE CUCTEMBI IMHEWHBIX YpaBHeHUNH. Popmyisl Kpamepa.

Metoa 0OpaTHON MaTPHIIBI.

. Teopema Kponekepa — Kanesu.

. Perienue cucrem IMHENHBIX ypaBHEHU MeTOAOM ['aycca.

. Bextopsl. OcHoBHbIe noHaTHs. KosmuHeapHbie, KOMITaHAPHBIE, PABHBIE BEKTOPHI.
. CkansipHO€ ITPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

. TeopeMa o0 cKaJIsIpHOM IPOU3BEACHUN BEKTOPOB B KOOpIMHATAX.

. BekTopHOE ITpon3BeIeHNE BEKTOPOB, €I0 CBOMCTBA, TEOMETPUUYECKHUM CMBICI.

. TeopeMa 0 BEKTOPHOM IIPOU3BEAEHUN BEKTOPOB B KOOPIMHATAX.

. CMmenranHoe MPOU3BEICHUE BEKTOPOB, €r0 TEOMETPUUECKUIN CMBICI.

. 3a1aun, TPUBOASIINE K TOHATHIO TPOU3BOJHOM.

. Onpepenenrie Mpou3BOIHON QYHKIIUU B TOUKE.

. ['eomeTpryeckuii 1 MEXaHUYECKUIM CMBICI IIPOU3BOIHOM.

21.
22.

OcHoBHBIE TeopeMbl U] hepeHITnaTFHOTO HCUUCIICHHUS.
[Tonsarue nuddepennmana GyHKIUN.

YMeTs:

wCoNOR~wWNE

10

11.

JlericTBus Hax MaTpUIlaMU.

Paznoxxenune onpenenuTens 1o 31eMEHTaM HEKOTOPOTO Psa.
ANTOPUTM BBIYHUCIICHUS MATPUIIbI, 0OPATHOM TaHHOM.

ANTOPUTM BBIYHCIICHUS PAHTa MaTPHUIIHI.

Pemenne CJIY meronom Kpamepa.

Pemenne CJIY meTonom 06paTHOM MaTpUIIbI.

Pemenue CJIY merogom ["aycca.

JIuHeiiHbIe Onepaly Hall BEKTOPaMHU.

CnoxxeHue, BBIYUTaHUE, YMHOKEHUE, AEJIEHHE KOMIUIEKCHBIX YUCEI.
OcHoBHbIe TipaBUiIa TU(PPEepeHInPOBAHUS.

JuddepennnpoBanre HESBHBIX U TAPAMETPUUECKU 33 JaHHBIX (DYHKITHA.
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12. Jlorapudmuueckoe nuddepeHnnpoBaHue.

13. ITpousBOAHBIC BBHICIINX MTOPSIKOB.

14. Tlpasuno JlonuTans.

15. Bospacranue u yObiBaHH€e (PYHKITUH.

16. Dxcrpemym pyHKIUH.

17. Bemykiocts rpaduka yHkiuu. Touku nmeperuoa.

18. Acumnrotsl rpaduka GyHKIHU.

19. Ilpumenenue auddepenipana B IPUOIUKEHHBIX BEIYUCICHUSIX.
20. MuddepeHunansl BHICIINUX MOPSAIKOB.

Bnaners:

1.Crioco0b! BBIYHMCIICHHS OTIPEeIeUTENel N-TO MOPsIKa.

2.CriocoObl BEIYUCIICHUS MATPHUIIBI, OOPaTHOM JTaHHOM.

3. CriocoObl BHIYMCIEHUS paHra MATPHUILIBL.

4 .Pemenuie HeBbIpOXkaAeHHBIX CITY.

5. UccnenoBanue CJIY Ha COBMECTHOCTb.

6.Pemenue npousBoiabHbix CJIY.

7.Bpruncnenue CKaJdsipHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOM3BEACHUN BEKTOPOB MO
3aIaHHBIM KOOpAMHATAM.

[IpoaBUHYTHII YPOBEHb
3HaTh:

1.CoiicTBa onepanuy TpaHCIOHUPOBAHUS MATPHILI.

2.Teopema Jlamtaca ¢ Joka3aTeiabCTBOM.

3.HeoOxonuMoe u J10CTaTOYHOE YCJIOBHME CYILECTBOBAaHUS OOpaTHOM MAaTpULIBI C
JI0Ka3aTeIbCTBOM.

4.CpotictBa pemienuit onnopoanoi CJIY.

5.CBolicTBa BEKTOPOB JTMHEHHOIO IPOCTPAHCTBA.

6.3aa4ya 0 IpOBEJICHUH KacaTeIbHOU K KPUBOH.

7 ITpon3BonHas norapupmudeckoil pyHKIMM (BBIBOM).
8.IIpon3BoIHBIC CTENIEHHBIX M MTOKA3aTEIBHBIX PYHKIHIA (BBIBOT).
9.TeopeMsl 0 CpeTHEM C JOKa3aTeIbCTBOM.

10.®opmyma Teitnopa st MHOTOWICHA.

11.®opmyna Teitnopa 11t TpOU3BOJILHON (QYHKIINU.

YMeTs:

1./lokaxure cBOICTBAa ONEPALIUY TPAHCIIOHUPOBAHUS MAaTPULL.

2. Jlokaxkute, 4YTO paHr MaTPUIIbl HE M3MEHSETCS NPU 3JIEMEHTAPHBIX MPEeoOpa3OBaHUAX
MaTpULBL.

3. Ilyctp A — maTpuna. Jlokaszare, uTo onpenenutens MaTpuisl E-A pasen 0 wm 1.

4. HaiiTu Bce KBaJpaTHbIE MaTPHUILIbI, YAOBIETBOPSIOLINE YCIOBHIO

5.IIycth A u B KBafipaTHBIE MaTPHUIIbI C YHCIOBBIME KO HUIMEHTaMH TakHe, 9To A2 = A,
B? = B, A- B = B- A. Jloka3ats, uto onpesenutens det(A— B) MokeT IPHHUMATH TOMBKO
3Hauenus 0, 1, -1. IIpuBectu nmpumepsl.

6.JlocTarouHble YCIIOBHSI JKCTpeMyMa (YHKIMH, BBIPaXCHHBIE Yepe3 MPOU3BOJIHBIC
BBICILINX MOPSAKOB.
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7 IlpousBonHble GYHKUUH, 3aJaHHBIX TAPAMETPHUECKH.
8.YpaBHeHHsI KacaTelbHOW MPSMOW M HOPMAJIbHOM IUIOCKOCTH K TPOCTPAHCTBEHHOM
KPUBOM, 3aJIaHHOM ITapaMETPUYECKHU.

Bnaners:

1.AnropuT™ NpUBEACHUS KBAAPATHIHON POPMBI K KAHOHUIECKOMY BHU]TY.
2. amumute Matpuy (AT)T

3. OnpejienuTe, ABJIAETCS U PaBEHCTBO BepHBIM: (A+B)(A-B)=A2-B?
4.00mas cxeMa ucciaeaoBanus GYHKIUA U TOCTPOSHUS IPaPUKOB.

Bomnpocel k 3xk3aMeny (2 cemecTp)

ba3oBblii ypoBEHb
3HaTb:

[TonsiTue HeonpeaeneHHoro uurerpaia. [leppoodbpasnas.

CBolicTBa HEONIPENEIEHHOIO HHTETpaIa.

3aauu, NPUBOJISALINE K MOHSATHUIO ONPEEIEHHOro HHTerpaia. urerpaibHas cymma.

VYcnoBus cylecTBOBaHUS ONPENEICHHOIO HHTETpala.

CBoiicTBa ONPEEICHHOT0 HHTETpaa.

[TonsTue npenena ans GyHKUUHU IBYX U OoJiee IEpEMEHHbIX.

HenpepsiBHOCTH QPYHKITNIT HECKOJIBKUX ITEPEMEHHBIX.

CaoiicTBa (h)yHKIMH, HETIPEPBHIBHBIX B OrPaHUYEHHOMN 3aMKHYTON 00JIacTH.

. duddepennmpyemocts 1 nmonHeid auddepennnan GpyHKIUN HECKOIBKIX EPEMEHHBIX.

10 [TonsiTrie ABOMHOTO MHTErpaa.

11.T'eoMeTpuvecKuid ¥ PU3MUECKUI CMBICT TBOMHOTO MHTETpaIa.

12.0cHOBHBIE CBOWCTBA JBOMHOIO MHTETpAJIA.

13.1loHsATHE TPOMHOIO HHTErpAJIA.

14.KpuBonuHeitHble HHTErpaisl | pojja: OCHOBHBIE IOHATHS.

15.KpuBonuHeiinbsle uaTerpaisl |l poga: ocHOBHbIE MOHATHS.

16.I10BepXHOCTHBIN UHTETPAIL.

17. 3apaum, npuBoadiue K 1 PepeHnanbHbIM ypaBHEHUSIM.

18. Iuddepenunanbuple ypaBHEHHS MEPBOrO MOPSAJIKA, pa3pelieHHble OTHOCHTEIbHO
MIPOU3BOJHOM, UX TEOMETPUUYECKUN CMBICII.

19. YpaBHEeHUS ¢ pasaeIOIUMUCS IEPEMEHHBIMU.

20. JIuHeHbIe ypaBHEHUS.

21. IloHsTHE YNCIOBOTO PAIA.

22. P reoMeTpr4eCKOM MPOrPECCUM.

23. 'apMoHMYECKUH psl.

24. 3HaKOYEPETYIOIINECS PSIIbL.

25. AGCOMIOTHAs M YCIIOBHAS CXOAUMOCTb.

26. CBoiicTBa aOCOTIOTHO CXOISIINXCS PSIOB.

27. Bb1bopka, OCHOBHbIE XapaKTEPUCTHKH.

28. HyneBass 1 KOHKypHUpYIOILIasi, MpocTas U CJIOXHas Tunote3bl. OmUOKH MEepBOro u
BTOPOI'O poja.

29. CraTuCcTUYECKUN KpUTEpUM NpPOBEpPKU HyleBoi rumnore3bl. Habmtonaemoe 3HauyeHue

kpurepus. [lapamerprdeckue U HemapaMeTpUYECKUE KPUTEPUH.

©COoNoOO R~ WNE

YMeTs:
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RBRooo~NoOR~wNE

15
16
17

18
19
20
21

0.
1.
12.
13.
14.

WHTerpupoBanue 31eMeHTapHbIX Apo0eit.

HNHTerpupoBanne parmoHAIBHBIX ()YHKIIAN.

WHTerpupoBaHue TPUTOHOMETPUYECKUX (QYHKIIUH.

WHTerpupoBaHie HEKOTOPIX UPPALMOHATIBHBIX (QYHKLINH.

YacTHble IPOU3BOHBIE IIEPBOIO MOPAAKA U UX T€OMETPUUECKOE UCTOJIKOBAHUE.

YacTHble MPOU3BOAHBIC BBICIIMX IOPSIKOB.

KacarenbHast 1 HOpMasb K IIOBEPXHOCTH.

[Tpon3BoHas 10 HAaNpaBJIEHUIO. I paiueHT.

DKcTpeMyM (PyHKITMH HECKOJIBKUX MTEPEMEHHBIX.

HauOosnpiiee u HaumeHblee 3Ha4eHUsT QYHKLNU.

Y CII0BHBIN 3KCTPEMYM.

Mertoa MHOXKUTEIEH Jlarpanxa.

Bpluucnenue 1BOMHOr0O MHTETpaia B I€KapTOBBIX KOOpAUHATAX.

Brruncnenue JBOMHOrO HHTErpaia B MOJIIPHBIX KOOPAWHATAX.

. Meronsb! pemenus Y nepBoro nopsaka.

. Metozp! pemieHus: ypaBHEHU BTOPOTO MOPAJIKA, JOIMYCKAIOIIMX NOHWKEHUE MOPsIIKa.

. MarerpupoBanne JI/IY BTOpOro mopsiika C TOCTOSHHBIMH KOX(PQPUIHEHTAMH U
IIPaBOM 4acTHIO CIIELUATIBHOIO BUJA.

. [Ipuznax JleitOHuna.

. JlocTaTOYHBIN IPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIOB.

. CX01MMOCTb CTENEHHBIX PSAJIOB.

. IIpoBepKka CTaTUCTUYECKUX TUIIOTES.

Bnaners:

1. Tabnuia OCHOBHBIX HEOIPEEICHHBIX HHTETpasioB.HenmocpencTBeHHOE MHTETPUPOBAHHE.
2.3aMeHa repeMeHHO! B HEONPEACICHHOM HHTETpaJe.

3.MHTerpupoBanue mo 4acTsm.

4.Crioco0Obl BEIYUCIICHUS OTIPEICIICHHOTO HHTErpaja.

S.

®opmyna HeroTona-JleiiOHuma.

6. 3ameHa epeMeHHOH B ONPEIeICHHOM HHTETpalle.

7.

CDopMyJIa HWHTCIPHUPOBAHUS IO YACTAM B OIIPCACIICHHOM UHTCIPAJIC.

8.0u3nyecKkre U TeOMETPHUECKUE MPIIIOKEHUS ONPEACTICHHOTO HHTETpaja.
9.Mertoab! uaTerpupoBanus Y nepBoro nopsaka.

10.Meroab! uHTErpHpoBaHus Y BTOpOTO MOpSIIKA.
11.TTpu3HaKK CXOAMMOCTH YHCIIOBBIX PAIOB.
12. OcHOBHbIE XapaKTEPUCTUKU BHIOOPKH.
[IponBUHYTHIN ypOBEHB
3HaTh:
1. MHuTterpaisl, He BeIpa)KaloLIMecs Yepe3 dJIeMeHTapHble GYHKINU.
2. JluddepeHnmanbHble ypaBHEHHS B MOJHBIX UG depeHIanax.
3. OnHOpOAHbIE YpaBHEHHUS.
4. Tlonstue GyHKIMOHATBLHOTO Psija.
YMers:
1. HecobcTBeHHBIE HHTETPAIIBI.
2. Pemenne ypaBHEHUI BBICIIETO MOPSIKA, TOMYCKAOIINX TOHKEHUE TIOPSIIKA.
3. HuterpupoBanue HOpMaibHbIX cucteM Y.
4. Cuctemsl nuHerHbIX /Y ¢ mocTossHHBIMU KOA(DPHUITHEHTAMHU.
Bnagers:
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1.MuTepnonupoBanue GyHKIUH.

2. laTerpupoBaHue UpparmoHATbHBIX (YHKIIAM.

3. IlpubnukeHHbIe METO/IbI BHIYMCIICHUS OIIPEICIICHHBIX HHTETPAJIOB.
4 .IlpunoxxeHus IBOMHOrO MHTErpasa.

6. [IpunoxeHus TpPOMHOTO HHTErpaa.

7. IlpuinoskeHus: KpUBOJIMHEHHBIX MHTETPAJIOB.

8. Ilpuno>keHust CTENEHHBIX PSJIOB.

1. Kputepuu oueHUBAaHUSI KOMIIETEHIH I

OneHka «OTIMYHO» BBICTABISAETCS CTYNEHTY, €CIM TEOPETUYECKOE COJIEpKAaHUE
JUCLUIUIMHBI OCBOCHO IOJHOCTBIO, 0€3 MPOOEIoB; MCcUepIbIBAIOLIE, TOCIEI0BATEIbHO, YETKO U
JIOTHYECKH CTPOWHO H3JIaraeT MaTepuall; CBOOOIHO CHpAaBISETCS C 3aJayaMH, BOMPOCAMH U
JPYTMMH BHJIAMU IIPUMEHEHHUs 3HAHMM; HCIOJIB3YET B OTBETE IOIOJIHUTEIBbHBIA MaTepHan BCE
IIPEAYCMOTPEHHBIE IPOrPaMMOM 3aJaHUs BBIIIOJIHEHBI, Ka4e€CTBO HX BBINOJHEHUS OLEHEHO
YKUCIOM OaJIIOB, OJIM3KMM K MAaKCUMaJIbHOMY; aHAJIM3UPYET MOIy4YE€HHbIE PE3YJIbTAThL; MPOSIBIIAET
CaMOCTOSTENIBHOCTD IIPU BBIIIOJIHEHUH 3aJaHUM.

OneHka «XOpoLIO» BBICTABIIAECTCA CTYINEHTY, €CIMH TEOPETHYECKOE COICpKaHUE
JUCHUTUTMHBL OCBOCHO IIOJIHOCTHIO, HEOOXOAMMBIC MPAKTHYECKHE KOMIETCHIIMH B OCHOBHOM
chOopMHpOBaHBI, BCE NMPEAYCMOTPEHHbIE IPOrpaMMoil o0yueHHs yueOHble 3aJaHHs BBIIIOJHEHBI,
KayeCTBO MX BBINOJHEHUS JAOCTATOYHO BbICOKOE. CTYIEHT TBEPJO 3HAET MaTepuall, rPaMOTHO U
II0 CYILECTBY M3JIaracT €ro, He 0IyCcKasl CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC.

OneHka  «yJOBJIETBOPUTEIBHO»  BBICTABISIETCSI  CTYAEHTY, €CIM  TEOPETHUYECKOe
coJiepKaHue JUCLHUIUIMHBI OCBOCHO YaCTUYHO, HO IIPOOEIBl HE HOCAT CYILIECTBEHHOI'O XapakTepa,
OOJIBITMHCTBO MPETYCMOTPEHHBIX MTPOrPAMMOH 3aIaHUI BBHITIOJIHEHO, HO B HUX UMEIOTCS OIINOKH,
IIPY OTBETE HA ITOCTABJICHHBIN BOIPOC CTYAEHT JOMYCKAaeT HETOUHOCTH, HEJJOCTATOYHO NTPABUIIbHBIC
GbopMynHUpOBKH, HAOJIIONAIOTCS HApYUIEHUS JIOTMYECKOM IOCIEJOBATEIbHOCTH B H3JI0XKEHUHU
IPOrpaMMHOT0 MaTepHaa.

OneHka «HEYIOBJIETBOPUTEIIbHO» BBICTABISIETCS CTYAEHTY, €CIM OH He 3Haer
3HAYUTEJILHOW YaCTH MPOrPaMMHOTO MaTepHaja, JOIMYCKAeT CyIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHCHUSIMHM BBINIOJIHSET TPAKTHYECKUE padOThl, HEOOXOIMMbIE MPAKTHUYECKHE
KOMIETEHIIMM HE C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX NPOrpaMMoON 0O0ydeHHUs
y4eOHBIX 3aJJaHUi HE BBINOJIHEHO, KAYeCTBO UX BBIMIOJIHEHUS OLEHEHO YUCIIOM 0aylioB, OIM3KUM K
MUHHUMAJIBHOMY.

2.MeToanyecKkne MaTepuaJIbl, ONpeIeIsIomue NMpouexypbl OLeHUBAHUS 3HAHMIA, YMeHMid,
HABBIKOB W (WJIHM) ONBITA [EATEJHLHOCTH, XApPaKTePU3YIOIIUX J3Tanbl (OPMHPOBAHUS
KOMIIETEHLMI
IIponienypa mpoBeAcHUs IK3aMeHA OCYLIECTBIAECTCA B coOTBeTCTBUM ¢ [lonokenneM o
MPOBEAIECHUN TEKYILEro KOHTPOJSl YCIIEBAEMOCTH U IMPOMEXKYTOUHOM arTecTaryy OOYyYaromumxcs Mo
00pazoBaTeNbHBIM ITporpaMMaM BeIcIero oopa3oBanus B CKOY.
B sk3ameHalMOHHBIA OWIET BKIIIOYAOTCS | TEOpeTMUECKHWH BONPOC M JiBa IMPAKTHUYECKUX
3a7aHus.
s moarotoBku mo Owiery otBoauTbess 40 muH. [Ipu mMOAroToBKE K OTBETY CTYICHTY
NPeOCTaBIISAETCs PaBO MOJb30BAHUS CIPABOYHBIMH TaOIUIIAMH.

CocraButens Anyksan O.I.

(moamnucs)

« » 2020 r.
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OneHoYHbIN JUCT

No ®.1.0. crynenra [TapameTpsl cOCTOSTHUST 00pa30BaHHOCTH
n/m [TpenmeTHO-NH(pOPMAIIMOHHAS COCTABIIAIONIAs JlesITenbHOCTHO-KOMMYHUKATUBHAS IlenHocTHO-
00pa3oBaHHOCTHU COCTaBJIsIOIas 00pPa30BaHHOCTHU OpUEHTALIMOHHAsA
COCTaBJISIOLIAs —
00pa30BaHHOCTHU =
KoHntpous- OOmeyueOHbIe YMEHHSI U HABBIKU YposeHb YMenue I'pa- YMenue Ypo- ,kg
HO- pa3BUTHUSA paborathb C MOT- | MCHOJIB30- BEHb 2
METOIMYE- Ymenne Ymenne | YMeHue YCTHOM uHpOpMa- | HOCTH BaTh ane- g
CKUH cpe3 | aHAIM3HMpOBa | JOKasbl- | AEIaTh peuun e MOJTYy4YEHH KBaT- E
Tb BaTb BBIBOJIbI bIC 3HAHUS HOCTH
B camo-
[IOBCE/IHEB | OLIEHKHU
HOU KU3HU
1
2
3
4
S)
6
7
8
9
10
11
12
13
14
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MMHUCTEPCTBO HAYKHW 1 BBICILIEI'O OBPA3OBAHMS POCCUICKONM ®EJIEPALIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEXKICHHE BBICIIETO 00pa30BaHHUsI
«CEBEPO-KABKA3CKUIA CDEI[EPAHBHI)Iﬁ YHUBEPCUTET»

HNHuctutyT cepBuca, TypusMa u qusaitHa (punman) CKOVY B r. [Taturopcke

YTBEPXIAIO
3aB. kadenpoit DOuD
A.B.Ilepmsxos
« » 2020 r.

KommuiekT 3axanmii 1 BONIPOCOB 10 TeMaM AUCHHUIIJIMHBI
Paspen 1.
bBasoBblii ypoBeHb
1. aHbl KBaJpaTHBIE MaTPHUIIBl 2—OT0 MOpSAAKa

A=(6s) n m-(53)

Brruucnute crneayromue BIpaKeHUS:
a) A+B; 6) A-B.
2. JaHbl MaTpuLbl

5-21 2 23 1-12 —2
A=| 1 04| B=|-1 41| csf 0 14| D=(-123), F=| 3|.
-3 72 5-30 -5 36 1

Brraucnute cnemyromuye MaTpU4HbIEe BRIPAKEHUS (€CIU Kakas—HUOY b Oneparysi He OolpeieNneHa,
00BSACHUTE, TIOYEMY):

a) A+B;

6) B-D;

B) A+B-C,

) AT+B:
1) D +F;

) FT+A.
3. JlaHbI KBagpaTHBIE MATPHUIIBI 2—O0T0 MOPSIKA

a=(oa) v m=(5)

BeraucnuTe cneayronye BeIpaKeHuUs:
a) A-2B;

0) 3A+2B;

B) 2A—4B.

4. laHbl MaTpUIIBI

521 2 23 1-12 2
A=| 1 04| B=|-1 41| c=| 0 14| D=(-1,23), X=| 3|
3 72 5-30 5 36 1

Beranciute cnenyronie MarpuuHble BBIpaXEHHUs (€ciaM Kakas—HHOYIb oOmepalus He OIpeselieHa,
00BSCHUTE, IOYEMY):

a) 2A+B;

0) 2B-D;

B) A+2B-3C;

r) 3AT+B:

1) D' +2X;

e) 2X-D.

5. JlaHbI KBaJipaTHbIE MaTPHULIEl 2— OT0 MOPSIKA

21 10
A= (o 3) mo B= (—1 —2)
Breraucianre A'B, B'A n A-B-B-A.
6. JlaHBI MaTpHIIBI
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5-21 2 23 1-12 1923 -2
A= 104,B: —141,C: 014,D:(045), F= 3
-3 72 5-30 -5 36 1
Bruncnute cnenmyronyie MaTpUYHBIE BhIpakeHHS ( €CIM Kakas—HUOyAb omepaunusi He OmpezesicHa,
00BSICHUTE, TIOUEMY):
a) A'‘B u B-A;
6)D-C u C-D;
B)A'F u F-A;
r)D'F u F-D;
n) F-A;
e) FT‘A.
7.1lycte 3amaHbl MaTpuipl A pa3mepa mi X niy U B pasmepa m; X n;. KakoMy ycloBHIO TOJKHBI
YIOBJIETBOPSTH YHCIIA M1, ¥ N1,2, YTOOBI OBLIA OIpe/IeNeHa orepamnus ciIoxeHns Matpuil A + B?
8.Ilyctp 3amanbl MaTpuibsl A pasmepa miX n; U B pasmepa mpx np. Kakomy yclnoBHIO IOMKHEI
YIOBIETBOPATH YMCIIA My, 2 ¥ N1, 2, YTOOBI OBLJIO ONpeAeIeHO Mpou3BeaeHre MaTpul A-B?
9. Pemuth cuctemy meronom ['aycca:

X, + X, +2X5 + 3%, =1
3% — X, — X3 —2X, =—4
2% +3X, — X3 — X, =—6
X, +2X, +3%X; — X, =—4
10. Pemuth cuctemy ¢ MOMOIIIBIO OOpaTHOW MaTpHUIIHI U 10 mpaBmiry Kpamepa:
X, +2X, + X3 =15
2%, + X, +3X%3 =9
X; +3X, +2X3 =—6

2 3 -1 -1 0 5
11. A= 4 5 2| B={0 1 3],
-1 0 7 2 -2 4
2(A+B)-(2B-A) ="
IIpoaBuHyTHI ypOBEHb
2 31 2 7 13
1. |-1 2 4|-X=|-1 0 5| X=?
5 30 5 13 21

2. BBIICHUTB, CKOJIBKO pelIeHHH IMEET CUCTeMa, U HAWTH 3TH PEUICHUS:
3% + X, —8X; +2X, + X, =0
2% —2X, —3Xg = TX, +2%; =0
X, +11x, —12X; + 34X, —5%; =0

Paznen 2
Ba3oBblii ypoBeHb
1. Haiitu Touky, cummerpuunyto Touke M (—3,1) oTHOCHTENBHO HAYasIa KOOPIHHAT.

2. Jlokazats, uto tpeyroibuuk ¢ Bepmmaamu A(—1,3), B(2,-1), C(5,3) sBusiercss paBHOGEAPEHHBIM.
3. Janbl nBe npoTuBONONoXKHbe Bepumasl kBaapata A(—-11) u C(2,6). Haiitu xoopauHatsl IBYyX

JPYTHX BEPIIINH.

4. Jlano oOmiee ypaBHeHue npsimor 3X — 2y + 12=0. CocTaBbTe ypaBHEHHE DTOH NPSIMOM C YIJIOBBIM
K09((HUIMECHTOM U YpaBHEHHUE B OTPE3KaXx.

5. CocraBbTe ypaBHEHHE MPSIMOH ¢ YrioBbIM K03 durmmerrom K = 2, npoxoasiieit yepes Touky M(-1;2).
6. CocraBbTe ypaBHEHHE TPSMOH, TPOXOJISAIICH Yepe3 TOUKH M1(2;1) u M2(1;73).
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7. Nano obiee ypaBHeHue npssmoit 12X — by — 60 = 0. Hanucats:

1) ypaBHeHHE ¢ YIIOBBIM K03 HIIHEHTOM;

2) ypaBHEHHE B OTpE3Kax;

3) HOpMasbHOE YpaBHEHHE.
8. IlpsiMast HA IIOCKOCTH OTCEKAeT Ha OCSX KOOPJWHAT PaBHBIC TMOJOXKUTENbHBIE OTpe3ku. COCTaBUThH
ypaBHEHHUE MPSIMOM, €CITU IUIOMIAAb TPEYrOJIbHUKA, 00Pa30BAHHOTO MPSIMOM € OCSIMH KOOPJMHAT, paBHA 8
KB.CI.
9. He BbIUMCIISAS KOOPAWHATHI BEPIIMH TPEYTrOJbHHUKA, HATIMCATH YPABHEHUS MPSMBIX, IIPOBEJCHHBIX Yepes3
9TH BEPIIUHBI MAPAILICTHHO MPOTUBOJISKAIIUM cTOpoHaM. CTOPOHBI TPEYTOIBHUKA 337aHbl YPABHCHHUSIMU:
5x—2y+6=0; 4x-y+3=0 u x+3y-7=0.
10. CocTaBUTh ypaBHEHHUE MPSIMOIA, KOTOpasi MPOXOAUT uepe3 Touky P(8;6) u oTcekaeT 0T KOOpAMHATHOTO
yTia TPeYroJdbHHK C TUIOMIaabI0, paBHOW 12 KB.€1I.
11. CocraBuTh ypaBHEHHE MPSIMOU, MPOXOosiei yepe3 Touky P(-2; 3) Ha OJMHAKOBBIX PACCTOSIHUSX OT
touek A(5; -1) u B(3; 7).
12. Berauciuthb paccrosiauie d Mexay mapamieabHsiMu npsmbiMu: 3X — 4y — 10 = 0; 6x — 8y+5=0.

IIpoaBuHYTHIN ypOBEHb

1. HaiiTi KOOpAMHATHI LIEHTPA TSHKECTH CHCTEMBI ABYX Marepuanbubix touek M, (x, ) u M,(x,,y,),B

KOTOPBIX COCPENOTOYCHBI MAaCChL /71y, U M, .

2. Jlanpl BepIIMHBI OJHOPOJHOTO MPOBOJIOYHOTO TPEYTrOJIbHUKA: A(-1,3), B(2, -1), C (-2, 3).
Onpenenuts HEHTp TshKecTH Tpeyroyibauka ABC.
3. JlaHbl BEpUIMHBI OJHOPOIHOM YeThipexyroibHoi tactuaku: A(-1, 1), B(3, -1), C(2, 2), J(-2, -2).
Haiitu KOOpAUHATEI LIEHTPA TSKECTH 3TOM MIIACTUHKH.
4. lans! BepmHbl TpeyronsHuka A(2; -5), B(1; -2), C(4;7). Haiitu Touky nepeceuenus co croponoit AC
OWCCEKTPHUCHI €ro BHYTPEHHETO yIJia IPpH BepinHe B.
5. Jausl Beprmubl Tpeyronbauka: A(1;-1), B(-2;1) u C(3;5). CocraButh ypaBHEHHE MEpPICHIMKYJISpA,
OITYIIIEHHOTO U3 BEPIIMHBI A Ha MEHaHy, IPOBEICHHYIO U3 BEpIIUHbI B.
6. Jlyu cBera, npoxozsumii 4epe3 Touky Mi(3;-1), oTpaxkaercst ot mpsimoit  2X-Yy-1=0 u mocine 3Toro
npoxoauT yepe3 Touky Ma(5;3). Hamucath ypaBHEHHMS MMAIAI0IIETO U OTPAXKEHHOTO JTyUCH.
7. Ctpys BoJbl, BeIOpackiBaeMas (hoHTaHOM, IpUHUMAET (opMy mapaboisl, mapamerp kotopoit p = 0,1 m.
OmnpesiennuTts BBICOTY CTPYH, €CIIM M3BECTHO, YTO OHA MajaeT B OacceiiH Ha paccTosHUE 2 M OT MecTa
BBIXO/1A.
Pasnen 3
Bba3oBblii ypoBeHb
1. BeruucnuTs:
1 j —2X+2-4x* 2. i X —3+2x7 .
Mg e M e
2. Haiitn mpenen QyHKmu:
o Bat— Tx? 4 Gr—4q
h tim ST
s (x4 (x4 5
D UnEtIELae0,
3) lim &k +2.

—x41

Ko b8

. T 293 14
5) lﬂlaﬁ+xﬂ+xt+x-l*

IIpoaBuHYTBIN yPOBEHb
1.BeruncnuTs:
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5 — n)? + 5+ n)? (4 - -n,];J —(2- ”]3

1. Li 9. -
"]F-'L'- 15— n)* — 15+ n)? Il]]a-T_'Ec 1- n)z —(2+ ”:I_]
a_ 3 in o 3 5 _ 2 a
3. lim S = 2o g, @on ()
a—oo (1 —n)* — (1 4+ n)* noo (14+n)2 — (2—n)?
. (3+n)—(2+n)? . i [n_’_g)ﬂ_ [n+2:|3

-
> (2+n)?—(1-np* 6 %, (n—2)% — (n+2)%

Paznen 4.
Ba3zoBblii ypoBeHb
1. HafiTi mpou3BogHbIC (PYHKITANA:

1. y=2x>+5x*-7x-4

2. y=A/x

3. y=-Ctg x—Xx
1

5. y=3%x?

6. y=>5sin x+3cos X

7. y=5(tg x—x)
1

8. y=

y e’ +1
9. y=2¢
10.y:x\/;

2. Beraucianth mpou3BOAHYIO (DyHKITHH
a) y:5x + XIn X, B Touxe Xy =1;

0 y(X):§x3_;X —4x3 +5,BTOUKE X =1;
B)f(x):2x\/;_% B Touke X, =4.
X

T) f(X)=4X3+6X+3 B Touke X, =1.

3. CocraBuTh ypaBHEHHE KacaTeJIbHON U HOpMaH K rpaduky QpyHKIHUH ¥ B TOUKE:

. y=x %, a=1. 2, y=z+z+1, a=-1
3. y=x"+z, a=L 4. y=+r—-2 a=4
5. y=x>+vat, a=1. 6. y= Va? -0, a=-27.
2+ &
7. y:g_‘&m, a=9. 8 y=32%4r—z a=16
P2 O
2 - _rt—2r+2 B
9 y=x"—xr—1, a=1L 1.y — a =2

4. Haiitn 3Ha4ennst X , Ipu KOTOPBIX QpyHKIMS f (x)=4x+ g HMEET IKCTPEMYMBI.
X

5. Haiitu 3mauenus X, npu kotopbix Gyukuus f(X)= 3x2 + 4—8 HMMEET dKCTPEMYMBI.
X
6. Haiitu naTepBajibl MOHOTOHHOTO YOBIBaHUS ()YHKIMH y= x3 + 1,5x2 +2.

3
7. HaliTi nHTEpBajibl MOHOTOHHOTO YObIBaHMS (DYHKITUH y= X _ 2 X2 +3x+1-
3
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3X2

8. Halitn mHTEpBaIBI MOHOTOHHOT'O YOBIBAaHUS (DYHKITHH y= X + o .
6 4
" N . —3x?-B5x—4
9. Haiiti ypaBHEeHHE HAKTOHHON aCHMITOTHI rpaduka QyHKumid y— % 2 7,
X+1
. . . x2 +3x—12
10. HaiiTi ypaBHeHIE HAKIOHHON acUMITOThI rpaduka GyHkimi y ==~~~ =7,
X+5

11. Haiitu Bee kputrueckue touku Gpyukuun f(X)= 2X2 — 6|X +1| +5.

12. Haiitu Bce kputnueckue Touxu X Gynkuun f(X)= X2 — 5| X| +6.

IIpoaBuHYTHIN yPOBEHb
1

1. UccnenoBats Ha HenpepbiBHOCTE GyHKIHIO Y =91 B Toukax X, =4, X; = 1. Ilokasarp
rpau4ecKku.
. In(x-a)
2. Beuncenuts npezen no npasuny Jlomurans lim —
aln(e” —e?)
3. Haiiti HanGospiiee 1 HanMeHbIIee 3Ha9eHNne (PYHKIUN
y=sin*x+cos’ x ma[0;7].
4. IIpoBectu mostHOE Hcciea0BaHle (YHKIIMU U IOCTPOUTH e€ Tpaduk
4x? . In x
. 6) y=—.
x> =1 X

5. B npsMOYyTrofpHBIN TPEYTroJbHUK C TUIIOTEHY30H 8 CM U yriioM 60° Brmcan NPSIMOYIOJIBHUK,
OCHOBaHHE KOTOPOT'O PACIIOIOKEHO Ha TUIIOTeHy3¢e. KakoBbI JOJKHBI OBITH pa3Mepsl IPSMOYTOJIbHUKA,
4TOOBI €ro IIIoNa b ObUIa HAaHOOIbIIEH?

a) y=

Paznen 5.
Ba3oBblii ypoBeHb
1.BeraucinTs:

X2 +2 sin v/x dx
1. d 2. d —— 4\ ——=———
Ixz—l X I Jx X X® +2x+3 Iﬂx2+3x
dx dx dx
5. | xarctgxd 6. 7. 8| ——M
1O.I—j%;3sdx

3-I x3dx

9.Icosxcos3xdx

2.BpIuncnuTh HEONPEACIEHHBIN HHTETpaL:

1. jl.r 1)e® da. 2. j.‘trrﬁill.rﬁ.r'.

4. /-J"" sin z dr. i ]-Ij'j +2r + 3)cos z dr.
5. j‘.rl[u'd,r'.

7. / e cos r dz.

9. j sinln x dr. 10.

oL
—— d,
sin”

=

2
I~ arctgx dr.

-
e’ dr.

o
t--.._‘_' ‘-"--__l I“"--._'

IIpoaBUHYTBI YPOBEHB



X2y

1. Haifti noma/s sniunca — + b7 =1

2. Haiitu miomans urypsl, orpaHudeHHO# Kapauouaoii I = a(1+cosg).
X

3. Haiitu anuny ayru kpusoi Y = In

oT TOYkH M, ¢ abcumccoit X, = a mo rouku M, ¢

e’ -1
abcrmccoi
X, =b (b>a).
4, BeraucnuTh 00beM Tela, OTPaHHYSHHOTO TTIOBEPXHOCTHIO, 00pa30BaHHON BpallieHneM BOKpyT ocu Ox
2 2 2
actpounsl X3 +y3 =asd.
2 2 g2
S. Berunenuts 00beM Tela, OrpaHM4eHHOr0 MOBEPXHOCTBI0 — + b_2 + C_2 =1

6. BoIuKCIIMTS IUIOMIa/1b TOBEPXHOCTH, 00pa30BaHHOI BpalieHueM ayru mukionasl X = a(t —sint),
y = a(l—cost) Bokpyr ocu Ox.

7. Koten, umetonuii popmy mosnyiiapa paauyca r, HarmoyiHeH Booi. Kakyro pabory Heo0xoaumo
3aTpaTUTh,  YTOOBI BBIKAYaTh BOLY M3 KOTJIa?
z
2 In(sin X)
8. UccnenoBaTh CXOJMMOCTh HHTETpAIa I ———=dx

> x

Paznen 6.
Ba3oBblii ypoBeHb

1.HaiiTi yacTHBIE TPOU3BOHBIE O BTOPOTO MOPSAKA BKIFOYATEIHHO 33/TaHHBIX (DYHKIIHH:
1. ey, 2. z==zln(z/y).

L3

sin(zy). 4.
5. z=+z22+ 9> 6.
7. z=/2zy + y>. 8.

9. z=wxcosy+ysinz. 10.

[
L]
Il
4 y]

= e* cosy.

1+

e

= In(z? + y).
= In ¥xy.

= (1+2)*(1+y)"

[}

o

2.Haiitu ipou3BoiHbie GyHKIMU Z=2(U,V):

-
2 Uz u=u(z,y) uv=r(y).

Y
l. z=u?>+v°%, u=zx+y, v=z-—4y.

" ¥ oy j

2. z=In(u"+v*), u=xp, U =7x/y.
3. z=u" H = sin.x, i = CO8 .
. =z u= 4+ 2 u re _J,l:, U etV

5. =z =arctg (u/v), H = rsiny, U = [ COS Y.

=t
[

Infu — v*), u=x+y, U=,
7. z=u’+vé u=Inz*+y* v=arctg(y/z).

B. =z 3 1, 1 In(x? + _r,f:]. U iy
9. =g u=Inzr, v =Iny.
10. z = In(u/v), u = sin (x/y). v = /x/y.

3.Haiitu nponsBoaHbIie GYHKIUH, 3a1aHHBIX HESIBHO:
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1. " = =¥, 2. =14+~

3 y=x+lny. 4, zt+y=e""Y.

a. It.Jr.-.':'.l — y'_"r 2r =1, 6. r— y+ arctgy = 1.
7. ysinr —cos(z —y) = 8. sin(zy) —e™ —a"y = 0.
9. 1+ xy—Inle®™ +e ") =0, 10. 22 - 2ay+ ¥ +z+y - 2=0.

IIpoaBuHYTHIN ypOBEHb

1. Haliti 061aCcTh cynmiecTBOBaHUS QYHKIMM:
)z=xy u 2) z=x2+y*. [(x y) = arcsin(l —x* — y*) 4 arcsin 2xy.

2.BrIpa3uth 00beM IPAMOYTOIHHOTO TapalIeNieNuIeia, BINCAHHOTO B map paguyca R, kak GyHKIHIO

IBYX ero usMmepenuii X, y. Haititu obnacte onpenenenus 3Toit GyHKIuu.

3.BripasuTs miomaap S paBHOOOUHOM Tpanenuu Kak (pyHKIHIO TPEeX BENUYHH: AJIHMH OCHOBAaHUM X U Y U

OOKOBOI CTOPOHHI Z.

4. BeIpa3uTh MI0OMAb TPEYTOJIbHUKA KaK (PYHKIHMIO JUIMH BYX €r0 CTOPOH NPH YCIOBHH, YTO U3BECTEH

MOJIYIIEPUMETP TPEYTOJIbHUKA P.

Pazgen 7.
Ba3oBblii ypoBeHb
Pemmuts muddhepeHnnanbable ypaBHEHUS:

1) 2xy/1— y2dx+ ydy =0

2) 4xdx—3ydy = 3x? ydy — 2xy2dy;
3) xy'-y? =0,y@) =1

4) dx zi,
X+Yy y-—X
5) xy’=4\/2x2 +y2 +y+Yy,;
Yy
6) y==In=,y@ =1
)y =22y =L
7) y' = ysin X =sin XCOSX;
8) y' =Y =x%
X
3 2

Ny --y=—,y0 =%
X~ X
10) y' + xy = (1+ x)e *y?;
11) 2xy'y" = (y')* +%;
12) 2yy"-3(y")* =4y*,y(0) =y'(0) =1,
13) y" +9y =sin 3x + 2e*;
14) y" -4y’ +5y = (16 — 2x)e ™ + x?;
4 1

15) y" -6y’ +9y =3e*,y(0) = —,y'(0) = —;

)Y y +3y y(0) 3 y'(0) >7
16) y"+4y =sin x,y(0) =y'(0) =1,

17) y"+4y = 12 ;
sin” x

2x

14 [ 4e ! .
18) y" -6y’ +8y = ———,y(0) =y'(0) =0;
1+e
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IIpoaBMHYTHIN YPOBEHDB
1. I3BeCTHO, 9TO CKOPOCTB OXJIAXICHHS TeJIa MPOIOPIHOHAIbHA PA3HOCTH MEK/Iy TeMIIepaTypoii tena |1

¥ TEMIEpaTypoll OKpyxkaromieit cpeasl 1C. HaliTi 3aBMCMMOCTh TEMIEpATyphbl Tea OT BPEMEHH f, eciu
T:(0)=T,.

2.Haiitn KpuByI0, TPOXOIAINYI0 Yepe3 TOuky (2;0) u 00Jajarolryl0 TEM CBOWCTBOM, YTO OTPE30K
KacaTeJbHOI MEXIy TOUKOW KacaHUs M OChI0 OPAWHAT UMEET IIOCTOSHHYIO JUTHHY, PaBHYIO 2.

3. Teno maccoif M magaet moj ASHCTBUEM CHJIBI TSDKECTH M TOPMO3SIIEH CHIIBI COMPOTHUBIIEHUS BO3/1yXa,
HPOIOPLIUOHATIBHOM KBaIpaTy ckopocTH. HailTn 3akoH n3MeHeHus: ckopocTu nazjenus tena, eciu V(0)=0.

Pa3nea 8.
Ba3oBblii ypoBeHb
1. UccnenoBats psif Ha CXOAMMOCTB!

n
2 n+2 > (2n% -1 n® 2 n?
lla ) - A ] B) r) T A
Z_"lw/n(nJrl) nZ::1 3n2 +1 Z—:1(2n ~1)2 E8n3+1

2

©( 30\ © 3n-1 00( 2n jn © 2
1.2.a) , 0) , B) , T) —_—

El(?)mlj nzzl 2n" nzzll 2n+1 §5n +2

© 1 ©( 3n " © nb © n2. 2"
13.2) Y 6)2( j . B Y I

n—13n + 2 n—\3n+1 n—18n° — 3 n=1 3

© n+3 © 5" © pd © ( n n’
l4.a) ) ———, 0) ——, B Y ——, T ,

2 7 n
2 n & n n-6
1.5. E , §) E E E )
a) 3 1 )nzl(zn +1) )

m15n® -3 g 7"
IIponBuHYTHI YyPOBEHb

1.BbIuuciuTh NpUOIMIKEHHO MHTErpall, B3SB JIBa WICHA PA3JIOKEHUS IMOJBIHTEIPATbHON (YHKIIMU B P,
OLEHUTH MOTPEIIHOCTb.

2

1/2 1/2 1/2 1/2 1 X
Ie 2¢gy 2. [In@+x%)dx, 3. [sinx?dx,4. [cosx®dx, 5 [e 2dx,
0 0 0

1/2

6. j In(1+ x*)dx.
0

Pasznen 9.
Ba3oBblii ypoBeHb

[lo naHHBIM BBIOOPKH, YJOBJIETBOPSIOLICH HOPMAJIILHOMY 3aKOHY paclpeesIeHHsI, BBIYUCIHUTS!
1) BeIOOpOUHOE CpeHee;
2) uctipaBieHHOE BEIOOPOYHOE CpeHEE KBAAPATUIECKOE OTKIIOHEHHE;
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3) AoBepHUTENTHHBIN HHTEPBAI I MATEMAaTHIECKOTO OXKUAAHUS TIPH JOBEPUTEIH-HOIM BEPOSITHOCTH Y;

4) noBepUTENBHBIA MHTEPBAI U CPETHETO KBAAPATHUECKOTO OTKIOHEHUS ISl TOTO YK€ 3HAUEHUS .
y=0.95
18.315.524524.718.013.3 15.4 10.1 23.1 19.35.7 11.6 14.3 -4.5 20.3 32.3

IIpoaBUHYTHI YPOBEHb
1.BeibopouHo 0OcienoBaiy MapTUI0 KUPIUYa, MOCTYHNHUBIIEro Ha cTpoiiky. M3 100 mpo6 B 12
CIydasiX KHpIUY OKazajicsi OpakoBaHHbIM. HaiTu Toue4yHyI0 OIEHKY J0JM OpakoBaHHOIO
KUPIIUYA U Gp.
2. Jlns ompeneneHusi CpPeJHEro MPOLEHTHOrO COJepKaHus Oelka B 3€pHAX MIIEHUIBI ObLIO
oToOpaHo 625 3epeH, o0caen0BaHNEe KOTOPHIX TTOKA3aJlo, YTO BHIOOPOYHOE cpeaHee paBHO 16,8 , a
BEIOOpOYHAsl HecMelleHHas aucrepcus 4. Uemy paBHa TmpeneibHas OIMMOKAa BBIOOPKH?
HoseputenbHas BeposaTHocTh ¥ = 98,8 %.
3. Cpenu craHaapTHBIX u3aenuii oqHoi (hadbpuku B cpenHeM 15 % OTHOCHUTCS KO BTOPOMY COPTY.
C Kakoi BEpOSITHOCThIO MOXKHO YTBEPXKIaTh, YTO MPOLIEHT p U3AeIUil BToporo coprta cpeau 1000
CTaHJAPTHBIX U3JIeNUii TaHHOU padpuku oTaudaercs ot 15 % He 6osee uem Ha 2 %7
4. 3 maptuum B 5000 snekrpuueckux Jyamm Obwio oToOpano 300 mo cxeme OECIOBTOPHOM
BbIOOpKU. CpenHss NPOJOJDKUTENIBHOCTh TOPEHUs JlaMII B BBIOOpPKE OKazajach paBHOW 1450
yacam, a aucnepcus 4000. Halitu noBepUTENbHBIM HHTEpBaN JJIi CPEAHErO0 CpPOKa TOPEHUS
namriel. JloBepurenbHas BeposTHOCTh ¥ = 99,96 %.
S5IIpu anamm3e TOYHOCTH (HAaCOBOYHOrO aBTOMATa OBLIO TPOBEACHO 12 HE3aBUCHMBIX
KOHTPOJIbHBIX B3BeIIMBaHUH nayek kode. M3BecTHO, uTO (hacOBOYHBIN ammapaT OTPEryldpOBaH
0e3 cMelleHMs, TaK YTO €ro ouuOKa NOJYUHSETCS HOPMAJIbHOMY 3aKOHY paclpeiesieHus

2 2
N(0,07) , HO 3HaueHue napamerpa @ HeusBecTHO. [10 pe3yapTaTaM KOHTPOJIBHBIX B3BEIIUBAHUI

Obula paccunTaHa BbIOOpoYHas aucnepcus S2=0.7 (r2 ). Iloay4nuTh MHTEPBAJIbHYIO OLIEHKY JUIS
CpeIHero KBaJpaTUYeCKOro OTKJIOHEHHUS OMIMOKH B3BEIIMBaHUS C ypoBHEM noBepust 0.95.

AHAJIMTUK PBIHKA IEHHBIX OyMar OIIEHWBAET CPEIHIOI0 JOXOJHOCTH ONPENEIIEHHOTO BHIA aKIUH.
6.Ciyuaiinas BIOOpKa U3 16 qHEW mokasaia, 9To CpeaHsist JOXOJHOCTh MO aKIUsIM JJAHHOTO TUIIA
cocraBisieT 8% ¢ BBHIOOPOYHBIM CPEIHUM KBaJpaTHUecKUM OTKiIOHeHueM B 4%. Ilpenmosnaras,
YTO JI0XO/JHOCTbh aKIUM MOJAYUHIETCS HOPMAJIBHOMY 3aKOHY pacipesenenus, onpeaenure 99% -
B/ JIOBEPUTENBbHBIA HHTEPBAJ JIJISl CPETHEH TOXOTHOCTH HHTEPECYIONIETO aHAIMTHKA BHJIA aKITHHA.

1. Kpurepun oneHMBaHUs KOMIeTeHMIi

OneHka «OTJIMYHOY» CTaBUTCS, €CIM CTYJIEHT BBINOJIHWI pEIHICHHE 3aJadd B IOJHOM
o0Beme ¢ cobo/IeHneM HeoOXO0IMMOM MoCcIe0BaTeNbHOCTH JEHCTBUI; B OTBETE NMPABUIBHO U
aKKypaTHO BBINIOJHSET BCE 3alWCH, TaOJMIbI, PUCYHKH, YEpTEXH, Tpa(uKH, BBIYUCICHHS;
IPABUJIBHO BBIMOJIHSAET aHAJIN3 OMINOOK.

OrneHka «XOpoIOoy CTAaBUTCS, €CIM CTYACHT BBIMOJIHHUI TpeOoBaHHs K oreHke "5", HO
JOTYIIEHBI 2-3 HeloYeTa.

O1eHKa «y0BIETBOPUTEIIBHOY» CTABUTCS, €CJIN CTYACHT BBITOJHWI Pa0OTy HE MOJHOCTHIO,
HO 00BEM BBINOJIHEHHONM YacTH TAKOB, YTO IO3BOJISET MOJIYYUTh NPaBUIbHBIE PE3YyIbTAThl U
BBIBOJIbI; B X0J1€ MPOBEACHUS paOOThI ObLIH JOIMYIIEHBI OIIHOKH.

OneHka «HEYIOBJIETBOPUTENBHO» CTABUTCS, €CIM CTYIEHT BBIIOJHWI padoTy He
MOJHOCTHIO WJIM OOBEM BBIIIOJHEHHOH 4YacTH pabOThl HE IMO3BOJISET CHeNaTh MPAaBUIbHBIX
BBIBO/JIOB;

2. Meroanyeckne MaTepHaibl, ONpelesiiole MPoueIypbl OLeHUBAHUS 3HAHMIA, YMEHMUIA,
HABBIKOB W (WJIM) ONbITA [EATEJbHOCTH, XAPAKTePHU3YIOIIUX IJTanbl (OPMHUPOBAHUS
KOMIIETEHIHI

[Ipenmaraemple CTyIEHTY 3aaHNsI TIO3BOJISIIOT MPOBepuTh KomreTenmn OITK-1.

CymHocTts BHYTpeHHeW guddepeHuraniy COCTOMT B 00ECHEeYEeHWH pa3HOYPOBHEBOCTH,
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Ipe/rosararomas Takylo OpraHu3alfio OOydeHMs, MPU KOTOPOH CTYAEHTHI, 0Oydasichk MO OAHOM
[POrpaMMe, UMEIOT IIPAaBO ¥ BO3MOXKHOCTb YCBAaUBATh €€ Ha PA3IMYHbIX IUIAHUPYEMBIX YPOBHSX, HO HE
HIDKE YPOBHSI 00s13aTeNbHBIX TpeboBanuii. Kaxoil rpymme npeiarats 3a1aHus, OpUeHTUPOBAHHBIC HA
IpeiesT BO3MOXKHOCTEHN CaMbIX CHJIBHBIX €r0 IPEICTaBUTEICH.

OueHoYHBI JTUCT

OuennBaeMblii KpuTEpHi Onenka

Samanue | 3aganue | 3amanue | 3amanue | 3agaHue
1 2 3 4

O060cHOBaHHOCTH BBIOOpA
criocoba perieHust

[IpaBUIBLHOCTB,
KOPPEKTHOCTb U JIOTHYHOCTD
BBIYMCIICHUN U
npeoOpa3oBaHUA

BepHsliii oTBET

CocraBurenb Anyksn DI
« » 2020r.
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MMHUCTEPCTBO HAYKHW 1 BBICILIEI'O OBPA3OBAHMS POCCUICKONM ®EJIEPALIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHUsI
«CEBEPO-KABKA3CKUIA @EI[EPAHLHbeI YHUBEPCUTET»

HNHuctutyT cepBuca, Typusma u qusaitHa (punman) CKOYV B r. [Taturopcke

YTBEPXIAIO
3aB. kadenpoit DOuD
A.B.Ilepmsxos
« » 201 .

KoMIuiekT 3aganuii 17151 KOHTPOJILHO PaGoThI
KonTpoabnasi padora (1 cemectp)
ba3oBblii ypoBeHb

3aganue 1.

Hanst sextops @(a1,a5.a). b(b.b,.b). €(cicr.¢5). d(dyody.d;) » mexotopom

6asuce. [lokasars, uto Bekropsl d,D,C 0o0pa3yroT 0a3uc U HAWTH KOOPAMHATHI BEKTOpa d s

sToM Oazuce. CucremMy JIMHEHHBIX ypaBHEHUH pemuTh 1o Merony ["aycca.

1.

© 0 N o 00 s~ WD

a(;2;3), b(-13;2), c(7;-3;5), d(6;1017).
a(4;7;8), b(9:1;3), c©(2;—4;1), d(1,—-13;—13).
a(8;2;3), b(4;6;10), ©(3,—21), d(7;4:11)
a(10;31), b(1;4;2), ©(3;9;2), d(19;30;7).
a(2;41), b(136), c(531), d(24;20:6)
a(1;7;3), b(3;4;2;), c(4;8;5), d(7;3214).
a(;—2;3), b(4;7;2), c(6;4;2), d(14:8;6).
a(1;4;3), b(6;8;5), c(3:;4), d(21:18;33).
a(2;7;3), b(318), c(2;-7;4), d(16:14;27).

10. &a(7;211), b(4;35), c(34;-2), d(2;—5;—13).

3ananue 2.

Jlana matpuna A. Haiitu matpuiry A o6parnyro manHoii. ClenaTh mpoBepKy, BHIYHCIIUB

npou3BeNieHue A - Al

3 2 1 1 -2 3
A=|2 3 1 2. A=|2 3 -4
2 1 3 3 -2 -5
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4 -3 2 1 1 2
3 A=(2 5 -3 4 A=(2 -1 2
5 6 -2 4 1 4
2 -1 -1 3 4 2
5 A=|3 4 -2 6. A=[2 -1 -3
3 -2 4 1 5 1
1 1 -1 1 -4 -2
7 A=|8 3 -6 8. A=[3 1 1
4 1 -3 3 -5 -6
7 -5 O 1 2 4
9 A==4 0 11 10. A=|5 1 2
2 3 4 3 -1 1
3amanmue 3.
Haiitu IMpCaCiibl (bYHKHHﬁ, HC ITOJIB3YsICh IIPABUIIOM Jlonurans.
_2x7=3x+1 3x* —5x—2
1. a) Im—— ; o) i > ;
x>0 3X° + X + 4 x>2 2X° —X—6
. 2—/x _ . 1—cos6x
¢) lim : 2) Im—m—mMM;
x4 \/6X+1-5 x>0 1—Cc0s4X

Xx—1
0) |im(2x‘3j
x>w\ 2X +5

2 2
) a) ) 5x2 2x+1; 6) lim 2x +15x+225_
10 2x" +x—3 =5 5—4x—x
B)| \/9+)2(—\/9—X; r)lims1n3x+sme;
x—0 X 4+6X x—0 6x
i (3x+2 e
N e 3x—-4
: 3—2x—x2- . Ax"+7x+3
3. ) — —_——,

a ’
x>0 X7+ 4x +1

1 Dx? 4 x—1"
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. 22X +x—4
2 som 34 x —4x*
) ﬁm\/7+x—x/7—x;

x—0 S5x
Ilm ( 5X_1j2X+1
P oo ox+4

x? =Tx+1
Im ———;
2) >0 3x? 4 x +3

) fm \/4+x—x/4—x;

2
x>0 3x"+x

. 3x*+5x+4
a) lim :

—7
v 2x? —x+1

2_ —
B)h.m\/x 7 3;

4 x? —4x

. 2xX —2x+1
x>0 3x% 4 4x 42
3x-3
im ——;

DS Bex—3

o 10x?
r)hm ’

9
x>0] —cosx

. 2x=9x+9
=3 x2 —5x 46

. 3xtgx

- 2 b
x—0 SN’ x

. S5x—x"—4
2 ]xlgl“xz—2x—8’

o lim Xigx

;
x>o ] —Ccosx

x2 —2x+8
Iim ;
0 5% 2x% +5x+2

5
. COSX—COS X
r) lim ,

x—0 4x2

2
]jm3)§ 2x 1;
=1 x"—4x+3

) 4x°
T) lim a >
x>0] —cosdx

0)

6-—x—x"
Im ——;
0 55 3x* +8x—-3

8x?
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. 5-2x-3x" , X =1
? a)ﬁlgir‘}o x* +x+3 ©) x—>‘5x2—4x—1;
Jax —x i tg?3x
T 050 10X
5X—2 3-2x
A 1ILTZo(5x+3j
. x"=3x+4 . X +2x-8
10. a) gm, 6) ]SI—{IZW’
lim 2 X lim x*ctg”3x;
) =010+ x —4/10—x~ R
_(x=2\""
1) !(m(m)
3ananue 4.

Haiitu npou3Boanbie creayomux QyHKIHA:

2
1.a)y =arcsin 3x —v1-9x7; 6)y:(1+x J; 8)x=a-cost, y=Db-sint
X

LS X n(1+t?), y=t?
1—sin 3x

2.ay=2"": 6)y

3.a)y=x%-e¥; 6)y=V1+In?x; 6)x=1-cos2t, y=2+sin2t

ra 2

4.a)y =~1l+e",; 6)y=Sln X. 6)x=%t2, y:%t3+t

COSX
5.q)y=e” -sinx; 6)y=arctg®x; g)xz%, y:tt;l
6. @)y = (x+D)arctgv/x; 6)Y=1_\/;; ¢)x =In(cost), y=sin?t
1++/x
7.a)y =e*cos3x; 6)y=In*(x’+1); e)x:%t3+%t2+l, y=%t2+%
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8.a)y =x*In(x* +1); 6)y=4/tg2x; 6)x:et2, yzt.etz

9.a)y = (X+1)-/X* +1; 6)y:e5‘"zx; g)x=Int, y:t+%

10.4)y =C052X—%C053 2%:6)y = (x> +4)-e™ ; 6)x=%t2 +t, y :%t3 —t

IIpoaBuHYTHI YPOBEeHb

3aganmue 5.

3agana ¢ynkuus Y=f(X). YcraHoBuTh, siBisieTcs M AaHHas (QyHKIMs HempepbiBHOM. B
ciydyae paspeiBa (QYHKIMM B HEKOTOpOW TOYKE HAWTH ee mpeliesibl ClieBa W CIpaBa,
KJ1accupuIUpoBaTh XapakTep paspsiBa. [loctpouTts cxeMaTHuHO rpaduK QYyHKIIHH.

L x+4, x<=-1 6. _ X, x <0,
f(x)=4x"+2, —-l=x<1, f(x)=qsinx, O<x=m,
2x, x> x—2, x =T
2 7. ro |
x+2, x=-1 —(x+1) x=-l
. _ _ _ ] - 32 .
Fflx)=- X4+l —lex=l f(x)=- (x+1), —1l=x=0,
—x+3, x=1 , x> 0.
3 - 8.
— X, x =0, — X2, X <0,
- Y. : r
fx)y=<—(x-1), 0<x<2, f(x)={ tgx, 0< X<
x—3, x =2 2, x>Z
\ 4
4 1 o 9. _
Cos X, x<0, 2%, x<0,
) - _ _ f(x)={ x*+1, 0<x<l,
fx)=<x"+1, 0<x<l, ) o1
X, x =1,
5. ) 10. —2x, x<0,
— X, x =0,
2 f)=4 Jx, 0<x<4,
== < x =2
f(x)=<x", 0<x=2, L s
v+1, x> 2
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KonTposbHas padora (2 cemecrp)

BAPHUAHT 1
ba3oBblii ypoBEHb

2 H 3
1. sz+2dx 2. '[sm \/;dx 3. J‘in 4IL 5.J'xarctgxdx
x? -1 Jx X® +2x+3 3/x? +3x
GId—Z( 7.] dx BIL 9..[cosx0033xdx 10. j y2+X dx
SIn™ X (1+X)1’X2+X+1 SIN X+ COS X X

X2 y2

11. Haiitu moromanp djutdmnca —2+b—2 =1
a

12. Haiitu miomnaas Gpurypsl, orpaHHYeHHOMN Kapanouaoi I = a(l+cose).
X

13. Haiitu junny ayru kpuBoi Y = In oT TOUkH M, ¢ abcuuccoil X, =a a0 rouku M, ¢ aGcruccoit

X, =b (b>a).

14. Beruucnuth 00beM Tela, OrpaHUuYeHHOTO TOBEPXHOCTHI0, 00pa30BaHHOM BpallieHueM BOKpyr ocu Ox
2 2 2

acTpomabl X3 + y5 =as.
15. Peuruth nuddepenmanbabie ypaBHEHHUS

1) 2xy1—y2dx+ydy =0

2) 4xdx —3ydy = 3x2ydy — 2xy2dy;

X

e” -1

[IpoaBUHYTHII YPOBEHB
16. Bbraucute mIomnaab NOBEPXHOCTH, 00pa30BaHHOM BpallleHHeM AyTu ukiouasl X = a(t —sint),
y = a(l—cost) Bokpyr ocu Ox.
17. Koren, nmeromuii opMy IosryIiapa paanyca I, HarmoysHeH Bojaoi. Kakyro paboty HeoOXoaumMo
3aTpaTUTh,
4yTOOBI BBIKAYaTh BOAY W3 KOTJIA?

TR
18. MccnenoBarbh cXOAMMOCTh HHTETpaia IM dx
> Jx
BAPUAHT 2

ba30BbIi1 ypOBEHB

X° —x+1 dx Jxdx dx
1. | ——dx 2. |ex \/; dx 3. 4, 5 | ——
I x2 +1 Jewtho J‘1+x3 I1+\/§ J.w/4x2+2x+1

. . . dx dx
6. J.sm 2xcos 4xdx 7. '[«/1+ sin xdx 8. jec"szx sin2xdx 9. j— 10. _[—
V1+x—x? Ux+1+1
N N y ga’ N
11. Haitu muiomans Gurypbl, OrpaHMYEHHOM IMHUEH Y = —————— U €€ aCUMIITOTOM.
(x* +4a%)
12. Haittn miomans GpUTypsI, OrpaHHYeHHO acTpouoli X = acos’t, y=asin’t.
13. Haiiti JuimHy 1yru KpuBOi I = 2asin ¢
14. Boraucnute 00beM Tela BpallleHus, OTPAaHUYEHHOT0 MOBEPXHOCTAMH TMOTY4E€HHBIMU TPU BpaIIEeHUU
orpeskoB ymHuA Yy =€, y=0, 0< x <o Bokpyr ocu Ox u Oy.
15. Pemuts nuddepennmanbabie ypaBHEHUS
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1) (x* =Ddy + (1—y?)dx = 0;
2) {4+ y?dx —ydy = x*ydy;

2
YA
16. Beruuciants 00beM TEJIa, OrpaHUYCHHOTI'O ITOBEPXHOCTAMUA -

2 2

2 2
X
LY

2

QD
(o
(@)

[IponBuHYTHIN YPOBEHD
17. Kakyto paboTy HE0OX0AUMO 3aTPaTUTh, YTOOBI HACKINIAThH Ky4y Ilecka KOHUYECKOH (POPMBI ¢ paanycoMm I

BBICOTOM h, ecii MIIOTHOCTH Mecka y = 2.
+0o0 m
X
18. MccnenoBarh CXOAMMOCTh MHTETpaIa I e
+ X
0

dx (n>0).

BAPUAHT 3
ba30BbIil ypoBEeHB

1. J' Xdx 2. Iln(“—\/—)d 3. J.arctgxzdx

4 I dX 5 .[ dX
Kl x+x | \/;(1+X) U 3r2x-x?
dx cos xdx X+1)2 3
o T 8 [—5—— 9 dx 10, [Vx(i+2¥x)d
'[(1+X)(X2+X+l)2 Icosx+1 -[sm X COs2 X .[( J X J.\/;(Jr ‘/;> X

11. HaiiTi momazs (pUrypsl, orpaHuueHHoH KpuBoi Y = X In X 1 ockio OX.

12. Haiitu riomaab GUrypsl, orpaHudeHHon ynutkou [lackans = 2a(2+cose).

13. JlokasaTh 4To [UTMHA HLIHANIca X =+/2SiNt, y = COSt paBHA ANMHE OHOI BONHBI CHHYCOMIBI Y = COS X.
14. Beraucnuth 00beM Tela, OIYYSeHHOTO BpalleHueM BOKpYT ocu OX MIOCKOH (UTyphl, OrpaHUYEHHON
runep6onoit Xx° —y® =1 nnpamoit x=a+1 (a>0).

15. Pemuth muddepeHnuansabie ypaBHEHUS

1) x*dy + (y —5)dx =0;

2) X’y’y'+1=Yy;

2 2

c
16. Beruucauts 00beM Tena, OrpaHUYEHHOTO OBEPXHOCTAMU — + ?)/—2 =1,z=—x,2=0.
a a
IIpoBUHYTBIN ypPOBEHB
17. OnpeaenuTs CUILy JaBJIEHUS BOJIbI HA BEPTUKAIBHYIO IUIOIIAJKY, UMEIOIY0 (opMy MOIyKpyra

paauyca a, JMaMeTp KOTOPOro HAXOAUTCs Ha IIOBEPXHOCTU BOJBI.

18. MccnenoBarh CXOAMMOCTh HHTETpaIa I

dx
e+ x

BAPHUAHT 4
ba30BbIii ypOoBEHB
3x* +3x? +1 dx Jx dx dx
1. dx 2. |———— 3. | ——=dx 4, | —— 5 | ———m——
I x> +1 Ix4+x2 Il—i/; ‘[«/4+2x—x2 Isin3xcos3x
6. Iln(1+x2)dx 7. J’L 8. J-In(x+ 1+x%) 9. jsin xsin 3xdx 10. Iexsin xdx
SIN X+ COS X 1l:|__|_x

2 2
11. Haiitu muiomans Gpurypsl, orpaHiYeHHOM runep0osioi PEamY =1, oceto Ox u psimoit Yy =c (Cc>0).

12. HaiiTu rutomaap GUrypbl, orpaHudeHHON Kapanouaoi I = a(1-cosg).
2 2 2

13. OnpepenuTs AMMHY IyTH KpuBoi X3 +y3® =asd.
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14. Beruuciuth 00beM Tesa, 00pa30BaHHOTO BPAIICHUEM OJHOM apKu nukiaouasl X = a(t —sint),
y = a(l-cost) Bokpyr ocu Ox.
15. Pemnth nuddepeHmanbabie ypaBHEHUS
1) (x* +x)dy = (2y +1)dx;
2) (e +5)dy + ye*dx =0;
y

16. Beruuciute 00BbeM Tena, 00pa30BaHHOTO BPAIICHHEM AJUTUIICA —2 bZ o =1 Bokpyr ocu Oy.
a
IIpoBUHYTBIN yPOBEHb
17. Omnpenenuts cuily AaBlI€HUS BOJAbI HA BEPTUKAIBHYIO TPEYTOJIbHYIO ILIOMIAAKY, OCHOBaHHE KOTOPOH a
PacmonoxeHo Ha TOBEpXHOCTH BOJIbI, a BEICOTA paBHA N .

“e'sin x
18. MccnenoBarh CXOAMMOCTh UHTETpaJIa I >— dX
X
0
BAPUAHT 5
ba3oBblli ypoBEHb
x>dx xdx dx dx
1. 3. 4, | — S | ——
J.a+ax I I,/XZ L ox—1 Il+sin2x

. : : x—1 dx
6. |arcsin xdx 7. [cos® xsin® xdx 8. |e*sin xdx 9. | —=—=dx 10. | ——
j ,f j I J2x -1 I 5+3cos x
11. HaiiTi mmomazs (GUrypsl, orpaHMueHHOH KyOuueckoii mapabomnoii Y = X° u mpsmoii Y = 2X.

12. HaiiTi momanas (pUrypsl, OrpaHUYeHHOH JeMHHCKaToi I’ = a’cos2¢ .

. X
13. Ompenenuts AAMHY AYTH LENHOHN TMHUHM Y = ach(—) mexay npsaMeiMu X =—a u X =a.
a

2 2
14. Beruuciauth 00beM Tena, 00pa3s0BaAHHOIO BPALICHUEM JJLIUIICA — + b =1 Bokpyr ocu Ox.
a

15. Pemuts nuddepeHimanbuble ypaBHEHUS:
1) y — ex 2y

2) X4/3+y%dx + yv1+x*dy = 0;

16. BeumCINTL 06BEM Tela, OTPaHMUEHHOTO MOBEepXHOCTAMH X° + Y’ + 2% = a%, x* +y® = ax.
IIpoBUHYTEIN ypPOBEHB
17. OmnpenenuTts CHIY IaBJICHHS BOJbI HA BEPTHKAIBHYIO TPEYTOJIbHYIO IJIOMIAAKY ¢ BbIcOTOU N,
OCHOBaHHUE KOTOPOH a MapajuieIbHO OBEPXHOCTH BOJBI, a IIPOTUBOIIOJIOKHAS BEPIIMHA HAXOJUTCS Ha

IMOBEPXHOCTHU BOJBI.

18. HccnenoBaTh CXOOUMOCTh HHTCrpajia

+j3°exp(—x) dx
X

1

BAPHUAHT 6
ba30BbIi1 ypoeHb
x+3 dx e*+1
1. Jxarctxdx 2. j— X 3. .[x«/a—xdx 4, _[ 5. j dx
1 X/3x% —2x -1 e’ -1

2 TN
o [MU X )y 7] & g K 0. [V X o 10, [
X 1+3cos” X 3sin X +4co0s x X X" =1
11. Beruncinuthb mioniaib, OrpaHUuEHHYIO TUHUSMU: y2 =x3, y=8, x=0.
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12. Haiitu muiomans Gurypsl, orpaHMYeHHOR I = acoS2¢.
_tt*-3)
3

14. Berunciuth 00beM Tenla, 06pa3oBaHHOTO BpalleHHeM (GHUTYPhI, OTpaHHYEHHOH MMHMAME X — y° = a°,

13. OnpeenuTh AIMHY AyTH KPUBOH MeKIy TOUKAMM Mepecedenus ¢ ochio OX: X =17,

Xx=a’, Xx=-2a Bokpyr ocu OX.
15. Pemuts muddepeHnuanbHble ypaBHEHUS:

1) Xx+xy =—(y +xy)y’,

2) X+/6+yZdx +y/5+x?dy =0;
X2 y2
16. Boraucnute 00beM Tela, OrpaHuYeHHOTO AIUTUIITUYECKUM apabosionioM Z = ” + ) Y TIOCKOCTBIO

z=1.
[IpoaBUHYTHIN YpOBEHB
17. B uununape o BpameHrneM HaxoauTcs Bo3ayx oovema V, moj nasienuem P, . Onpenenuts paboTy

HN30TCPMHUYCCKOI'0 CXKATHUA BO3JyXa 1O o0beMa Vl .

dx
18. MccnenoBarh CXOOUMOCTD UHTETpANIA | ————
! 1+ X
BAPUAHT 7
ba3oBblli ypoBEHb

x*dx arcsin X4 dx e*dx
1. jx2+2 2, IJlT 3. j(x_l)m -[ex—l 5. [exp(—/x)dx 6.

1
j[rxszdx 7. [V =sin xdx 8. j“cosx 9. [ dx 10. IL

sin® x X2+ X2 +2x+2 3+CcosX

11. Berurciuth miomaib, OrpaHUYEHHYIO JIMHUSAMU Y = x? + 4, y=X+4.

12. HaiiTH riomaab GUrypbl, OrpaHMYCHHON KpUBOU I =asin 3.
6 4
13. OnpenenuTs AMUHY OYTH KPUBOH X = ry y=2- 7 MEXy TOUYKaMU NIEPECEUECHUS] C OCSIMH KOOPIUHAT

.o X
14. Beraucnuth 00beM Tela, 00pa30BaHHOTO BpalieHneM (QUTyphl, OrpaHUYEHHOMN THHUSAMHA Y = ach—,
a

X=-a, X=a4a, Yy =0 Bokpyr ocu Ox.
15. Peminth nuddepeHmanbHble ypaBHEHUS:
1) tgxsin? ydx +cos® X - ctgydy = 0;
2 2 X2 2

. [1-x?
2) yy,/l_y2 +1=0;
A

W
16. Berauciute 00beM Tena, OrpaHUICHHOTO MapadoIouaoM 27 = 7 + Y 1 KOHYCOM 7 +-—=1

9

[IpoBUHYTEIN ypOBEHB
17. Boraucnute paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh Ha BHIKAYMBAaHUE BOJBI UX MOJyIIApa C paJAnycoM
R.

xdx
18. UccrnenoBaTh CXOAMMOCTH UHTETpAJIA I \/_
1+x
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BAPUAHT 8
ba3oBblii ypoBEHb

1-cos X (x—3)dx dx dx
1. [Z=2%dx 2. [x(artgx)?dx 3. [—L2 - 4 [— 22 5 [ 6
1
dx 1-x)2 dx dx 5 dx
7. — | — 8. 9. |tg’xd 10 | —
J.1+x“ I[1+xj X I(sin X + C0S X)? Ig Xex I5+4cosx

11. BeIUKCIUTS TIIOIIA1b, OTPAHWYEHHYIO TUHUAME Y’ = 2 X, X = h.

12. Halitu miomaas GUrypsl, OrpaHUuEHHON KPUBOK ' = @ COS3(.

13. OnpenenuTh UIMHY AyTH KpuBoii I = a(1-c0s3¢).

14. Berauciiuth 00beM Te1a, 00pa30BaHHOTO BPAIICHUEM IIJIOCKOHM (DUTYPBI, OTpaHUYEHHOH TIETIICH KPUBOM

X =2t —t?, y =4t —t> Bokpyr ocu OX.

15. Pemmuth muddepeHmanbabie ypaBHEHUS:

1) 2xy'+y® =1;

2) y(4+e*)dy —e*dx =0;

16. BeI4BCINTE 06BEM TeNa, OTPAaHMYEHHOTO TToBepXHOCTIMU X° +2° =a’ u y* +2° =a’.
IIpoaBUHYTHIN YPOBEHB

17. IlnactuHka, uMeroias popMy suuiriica ¢ ocsimu 2a u 2b (a > b ), HamoJoBUHY MOrpyKeHa

BEPTUKAIBHO B BOJY, TaK YTO MaJlasl INIOCKOCTB JIEKUT HA IOBEPXHOCTH BOJbl. BBIUMCINTE 1aBiIeHNE HA
IUIACTUHKY (TJIOTHOCTBIO BOJBI P )

2
18. UccienoBaTh CXOAMMOCTb UHTETpAJIa J.Lz
0 (X_l)
BAPUAHT 9
ba30BbIil ypOBEHB
1+sin x N2 (3x—=1)dx ., dx
1. —Zdx 2. [(aresinx)’dx 3. |——— 4. [e”sin? xdx 5. | — 6.
J.l—smx I J‘\/x2+2x+2 '[ J‘x\/x2+a2
dx dx dx dx
7. | ———— 8. 9. 10.
I(x2+1)(x2+x) IX(\/;JFF{/?) J-sin3x J.azsin2x+b2coszx

J~ dx
5—4sin x +3cos x
11. HaifTu myomasp, OrpaHHYeHHyro THHAAME Y = 2X+4, X = 0.
12. Haiitu momazns Gurypsl, orpaHi4eHHON KpHBOH I'= 3 + 2c0s0.
13. OnpeaenuTh UIMHY AyTH KpuBOi Y = IN X oT Toukn (\/§ ;In \/§) JIO TOYKH (\/g ;In \/g)
1
1+ x?

14. Beruucnuth 00beM Tea, OrpaHUuYEHHOT'0 TOBEPXHOCTHIO, 00pa30BaHHOM BpAIllEHUEM KPUBOU Y =
BOKPYT €€ aCUMIITOTHI.

15. Pemiuth nuddepeHmanbHble ypaBHEHUS:

dx d

1) —+ v _ 0;
Vx oy

2) 2xdx — 2ydy = x?ydy — 2xy’dx;

16. Beruucnuth 00beM Tena, OrpaHUYeHHOT'0 TOBEPXHOCTHIO, MOJTYYEHHON IPU BpPAIllEeHUH OTPE3KOB JIMHUM
y =2x-x?, y =0 Bokpyr ocu Ox u ocu Oy.

IIponBUHYTHIN ypOBEHB
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17. Onpenenuts paboTy, KOTOPYIO HaJl0 3aTPaTUTh, YTOOBI AIIEKTPUUECKHH 3apsn €, =1 npubmusutk k

3apsAny €, u3 OECKOHEYHOCTH Ha PACCTOSHHE, PABHOE CIMHHUIIE.

X =

X2

4m

5 dx
18. UccienoBaTh CXOAMMOCTb UHTETpAJIa J‘ > >
X" —a

a
BAPUAHT 10
ba3oBblii ypoBEHb

dx dx e**dx
1. [Vx?+atdx 2. [ 4. [E 2 5 [(nhx)dx 6.
‘[ Ism X '[(x+1)\/x2+2x+2 jezx—l ‘[
(x* +1)dx x*dx dx dx dx
8 | ——— 9. 10.
-[x(x +x+1)? I,/X +1-1 J'sin“ xcos* x Iacosx+bsin X th3x

11. BEIYMCIINTS TLIOMIA/lb, OTPAHUYEHHYIO THHUAMH Y = 3—2X— X%, y =0.
12. HaiiTi riomaab GUrypbl, OrpaHMYCHHON KpUBOU I = asin2e.
13. OnpenenuTh JIMHY AyTd KpuBoii I = a(l+ cos @)
14. Beraucnute 00beM Tela, OrapaHuIeHHOTO TOBEPXHOCTSAMH, ITOJIYYCHHBIMH IIPH BPAIlEHUH JTHHAN
a(t—sint), y=a(l-cost)Bokpyr ocu Oy (0<t < 2rx).
15. Pemuts nuddepennmanbubie ypaBHEHUS:

y-1.
Dy ="+

x+1’
2) (e* +2)dy — y*e*dx = 0;
16. BEruncimTh 006eM Tejl, OrpaHHYEHHBIX MapaboIouaoM Z = X’ + 2y U 3IUIUICOUI0M
+2y? +12% =6.

IIpoBUHYTBIN yPOBEHB

17. OnpenenuTs 1aBiIeHUE BObl HA BEPTUKAIBHBIN 1apaboIndecKuii CErMEHT, OCHOBaHUE KOTOPOI'O PaBHO

" pacCIIOJIOKCHO HA MMOBEPXHOCTHU BOJBI, 4 BeleII/IHa HaxXoauTCsda Ha FJ'Iy6I/IHe 4m.

[

1. Kpurepuu oueHuBaHus KOMIIETEHIIUM
OneHka «OTIMYHO» CTABUTCS, €CIM CTYJIEHT BBINOJHUI paboTy B IOJHOM 00bEME C

18. MccnenoBarbh CXOAMMOCTh HHTETpaia

CO6J'IIOI[CHI/ICM HCO6XOHI/IMOI>’I MMoCJICAO0BATCIbHOCTH I[eI\/'ICTBI/II\/’I; B OTBCTC NPABUIIbHO U AKKYPATHO
BBITIOJIHACT BCC 3aIlucCH, Ta6J'II/IIIBI, PUCYHKH, YCPTCIKH, Fpa(l)I/IKI/I, BBIYUCJICHUA, TIPaBUIJIBHO
BBITIOJTHSIET aHAIU3 OLINOOK.

OreHKa «XOpOIIO» CTABUTCSA, €CIM CTYJAEHT BBHITIOJHUI TpeOoBaHMs K oiueHke "5", HO

JOTMYLIEHBI 2-3 HeloYeTa.

HO

OIIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA, €CJIN CTYACHT BBIITOJIHUII pa60Ty HEC ITOJIHOCTBIO,
00bEM BBITTOJTHEHHOW YaCTH TAKOB, YTO IO3BOJIACT HNOJYYUTH HNPABUIIBHBIC PE3YJIbTATBI U

BBIBOJIBI; B X0/I€ MPOBEJCHUS PaOOTHI OBUTH IOMYIIEHBI OITUOKH.

OI_ICHKa «HCYAOBJICTBOPUTCIIbHO» CTABUTCSA, €CJINU CTYACHT BBbIIIOJHUII pa60Ty HC

MOJIHOCTBIO WM OO0BEM BBIIOJTHEHHOW YacTH pabOThl HE TO3BOJSET CleiaTh TMPABHIBHBIX
BBLIBOJIOB;

H

2. MeTtomuyeckue MaTepHAasibl, ONpeIeIsiole MPoeTypbl OleHUBAHUS 3HAHUIA, YMEHHIA,
aBbIKOB M (WJIH) ONbITA [eATeJbHOCTH, XapaKTepu3ywumx 3tanbl (GopMUpPOBaHUS

KOMIIETEeHLINI
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[Ipennmaraemple CTyIeHTY 3amaHusl TO3BOJLTIOT TpoBepuTh KommereHmmioo OITK-1. Tlpu
MOJTOTOBKE ~ CTYAEHTY TMPEJOCTABISIETCS IPABO IMOJb30BAHMS KAIBKYJIATOPOM, CIIPABOYHBIMU
TaOJIUI[AMHA.

B mnpormecce BBIMOMHEHHS KOHTPOJBHON pabOTBl CTYACHT JOJDKEH I0Ka3aTh 3HAHUS
IPOrpaMMHOr0 MaTepuajia, YMEHHE aHaJM3UpOBaTh, 00001IaTh HM3y4YeHHBIH Marepuan. Pabora
JMOJKHA  OBITh  JIOTMYHOW, apryMEHTHPOBAaHHOW W  BKJIIOYATh TP HEOOXOAMMOCTH
JOTIOJIHUTEIbHBIN MaTepuall.

OueHoYHBI JJUCT

OuennBaeMblii KpuTEpHii Onenka

Samanue 1 | 3amanue 2 | 3amanue 3 | 3amanue 4

O60CHOBaHHOCTH BBIOOpA CIIOCO0a perIeHHS

[IpaBUIBHOCTH, KOPPEKTHOCTH U JIOTUYHOCTD
BBIYUCIICHUH U TIpeoOpa3oBaHMi

BepHslii oTBET

CocraBurenb Anyksn DI

(nmoxnuce)

« » 2020r.
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