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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

enbro ocBOEHUS TUCHUIUIMHBI SBIISETCA: Pa3BUTHE JIOTHYECKOT'O MBILIUICHUS, MAaTEMaTUYECKON KyJIbTYpbI;
(dhopMHpOBaHHEe MPeACTaBIEHUI 00 OCHOBHBIX MOHATHSAX BBICIIEH MAaTEeMaTHKH, a TAK)Ke OCHOBHBIX MaTeMaTUYECKUX
HaBBIKOB, HEOOXOAUMBIX JIJISI PEIICHHMS 3a/]1a4, BOSHUKAIOIINX B MPAKTUYECKOHN NEITEIbHOCTH: MTPOCKTHO-
KOHCTPYKTOPCKOU, IPOEKTHO-PACYETHOM MMPOU3BOICTBEHHO-TEXHOJIOIMYECKON U yIpaBIeHYECKOH, IKCIIEPUMEHTAIBHO-
HMCCJIEIOBATEILCKOM M U3BICKATENIHCKOM.

1.2

Sanaun:

1.3

1. OcBouts pyHIaAMEHTANBHBII MaTeMaTHUECKUH anmapaT (JIMHeHHas anreOpa, MaTeMaTHUECKAI aHAJIN3, aHATNTHICCKas
reoMeTpus, 1uddepeHnranbHbIe yPaBHEHNUS, TEOPHsI BEPOATHOCTEH).

1.4

2. CdopmHupoBaTh YMEHHE BBISBIATH MATEMaTHUECKYIO CYITHOCTh HH)KCHEPHO-CTPOUTEIBHBIX 3aa4 (CTaTHKH,
KUHEMATUKH, IPOYHOCTH, YCTOMIMBOCTH, ONTUMH3ALIUN).

1.5

3. Hay‘{I/ITL TIPUMEHATHh KOHKPETHBIC MAaTCMATUYCCKUE METOABI JJIA:

1.6

* Pacdera CTaTHYECKH OMPEICITIMBIX U HEOMPEISINMBIX CUCTEM ((hepMBI, paMBbl).

1.7

*  OmpeneneHus TeOMETPHICCKUX XapaKTEPUCTHK CIIOKHBIX CeYeHHUH (OaIKu, KOJOHHHI).

1.8

* OnwucaHus ¥ aHAITH3a TIPOLEccOB (TBEpACHHE OETOHA, MON3yYeCThb, KOJeOaHHsT KOHCTPYKIMIA IPU BETPOBOM HIIH
ceficMUYIecKoi Harpyske).

1.9

*  CraTHCTHUECKOH 00pabOTKH JaHHBIX CIBITAHUH CTPOUTENFHBIX MaTepHaIoB (OETOH, CTalb).

1.10

*  PeweHust 3a/1a4 ONTHMH3ALMU B CTPOUTENILCTBE (MUHUMH3AIHS 3aTPaT, ONTHMAIBHOE PACKPOE TLIHT, TJIAHUPOBAHHE
CPOKOB).

4. Pa3BUTH HABBIKU HCIIOJIL30BAHUS COBPEMEHHBIX MaTeMaTrdeckux maketoB (Mathcad, SCAD, Python) kak
WHCTPYMEHTA JUIsI IPOBEPKU aHATTUTHUECKUX PACU€TOB U YUCIEHHOTO MOJIEIMPOBAHUSI.

2. MECTO JUCHHIIJINHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOIT: | b1.0.2
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TpeOoBaHus K NPeIBaAPUTEIbHOI MOATOTOBKE 00YYaIOIIerocs:

2.1.1

JIi1s1 yCTIeIIHOTO OCBOEHHMS! TUCLMILIMHBI «BhIcIast MaTeMaTHKay CTYAEHT JODKEH 00J1aJaTh CIIeYOIMMH 3HAHUAMH,
YMEHUSIMU 1 HaBBIKaMH, C(OPMHUPOBAHHBEIMHA B PE3YJIbTaTe OCBOCHHS IIPOTPaMM CPEITHETO 00IIero o0pa3oBaHMs, a TAKKe
B X0JI¢ 00y4IeHHsI Ha ePBOM Kypce 0 Havyalla U3y4eHUs] COOTBETCTBYIOIIUX MOIYIICH.

2.1.2

A. OGmeo0pazoBarebHast TOATOTOBKA (IIKOJIBHBIN KypC):

2.13

1. Anre6Opa 1 HaYaa aHAIN3a,

2.14

2. I'eomerpus.

2.1.5

b. ConyrctBytomee ocBoeHue B 1-3 cemectpax (mapasiesibHbIe TUCIUILTAHBI):

2.1.6

VYcnemHsoe n3yyeHue BhICIICH MAaTEMaTHKH TECHO CBS3aHO C OTHOBPEMEHHBIM OCBOCHHEM IPYTHX IHUCLHMILUIAH EPBOTO
Kypca. OcOOEHHO Ba)KHBI:

®usuka (Mexanuka): [IonnManue pU3NUECKOToO CMBICHIA IPOU3BOAHOI (CKOPOCTh, YCKOPEHHE) U MHTerpana (paboTa,
yTh). [IOHATHS CHIIBI, BEKTOPA, IIPOSKIUH. ITO HEOOXOANMO JUTST MOTHBAIIMN M KOPPEKTHOM HHTEPIPETAIINH TTPUKIIATHBIX
3a7a4 B CTPOUTEIILCTBE.

WmxenepHas rpaduka / HageprarensHas reometpus: IIpocTpaHcTBEHHOE BOOOpaskeHNE, paboTa ¢ IPOSKIUAMH, 9TO
o0Jierdaer BOCIPUATHE TEM aHATUTHUECKOM TeOMETPHUH B IPOCTPAHCTBE M BEKTOPHOI anreOpsl.

2.1.9

B. PexoMennanuu 11 CTyI€HTOB C HEAOCTaTOYHOM IOATOTOBKOM:

2.1.10

CTyI[eHTaM, Ybs HIKOJIbHAA IMMOATOTOBKA HE COOTBETCTBYET YKa3aHHBIM Tpe6OBaHI/I$IM, HaCTOATCIBHO PEKOMEHAYETCA:

2.1.11

1. Bocnoinbp3oBaThes MaTepruajiaMu BBOAHOTO aJallTAIMOHHOTO KypcCa 110 MaTECMAaTUKE.

2.1.12

2. CaMoOCTOsTEIHHO TOBTOPHUTH KIIKOUCBBIC TCMBI IIKOJIbHOM MporpaMMmBblI.

2.1.13

I'. KoHTpoJIb BXOJHOTO YPOBHSI:

2.1.14

JInsi IMarHOCTHKY MCXOIHOTO YPOBHSI IOJrOTOBKU B HAYalle EPBOr0 CEMECTPa MOKET MPOBOIUTHCS BXOAHOE
TecTUpoBaHHE (B (hopMe KOHTPOJIBHOW pabOTHI M KOMIBIOTEPHOT'O TECTa) O KIIFOUSBBIM pa3JieiaM IIKOJIBHON aareOpsl
Y TeOMETpUH. Pe3ybTaThl TECTUPOBAHHS HOCSAT PEKOMEHIATSIBLHBIN XapakTep U UCIIONb3YIOTCS JJIsl OpraHu3aIlui
a/IPECHOI TIOMOIIN OTCTAIOIINM CTYIECHTAM.

2.2

JAMcuHUMNIMHBI M IPAKTUKH, JJIS1 KOTOPbIX OCBOEHHME JAHHOMN AMCUMIJIMHBI (MOAYJIA) HEOOXOAUMO KaK
npejauecTByionee:
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MareMaTHYEeCKHIA almapaT CIY>KUT OCHOBHBIM SI36IKOM M HHCTPYMEHTOM TSI (POPMYIHUPOBKU U PEIICHUS HHKESHEPHBIX
3a[a4 1o cleayromuM qucuuiuiniam: "Teopetnueckas mexanuka', "Conpotusienue Matepuaios”, "CtpouTenpHas
MEXaHUKa CTEPKHEBBIX CUCTEM, TUIACTUH B 000J104eK", "APXHUTEKTYpa U CTPOHUTENbHbIC KOHCTpYKIuu", "MeToabl pacdyera
KOHCTpPYKIUi ¢ ncnonp3oBanuem [1K"

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIIJINHBI

(MOZIYJIST)




B pe3yabTaTte 0CBOCHUA TUCHUILJINHBI oﬁyqamnmﬁm JOJIZKEH

31

3HaTh:

3.1.1

- OCHOBBI TH()(HepeHIIaTHFHOTO U HHTETPATLHOTO NCUUCIICHHS,

3.1.2

- METOABI pCHICHUA CUCTEM JIMHCHHBIX ypaBHeHI/Iﬁ; OCHOBBbI BeKTOpHOﬁ Y aHATUTHYSCKOM TCOMCTPHH;

3.1.3

- METOJIBI peIICHUS OOBIKHOBEHHBIX TH((EPCHIINATBHBIX YPaBHEHUI.

3.2

YMeThb:

3.2.1

- BBIYUCIIATH NPEACIIbI, ITPOU3BOAHBIC 1 HHTETPAJIBI;

322

- HCCIIeIOBaTh QYHKIIHM;

323

- peiaTb CUCTCMbI ypaBHeHHﬁ;

324

- BBITIOJIHATH ACHCTBUSA C BCKTOpaMH;

3.2.5

- pemiath npocreiiime aAuddepeHranbHble ypaBHEHH s, OMUCHIBAIONINE (DH3MIECKUE MPOIECCHI (OCThIBAHKE, KOIEeOaHNS,
pocrT).

33

Baagern:

3.3.1

- MAaTCMAaTU4YCCKUM alIiapaToM I pEIICHUA TUITIOBBIX MHXXCHCPHBIX 3a71a4;

332

- HaBBIKaMU NPUMEHEHHs MaTeMaThyeckux naketoB (Mathcad, Matlab) anst mpoBepku pacueTos.

4. CTPYKTYPA U COAEPKAHUE AU CLHUIIINHBI (MOLY.I5T)

Kon

3aHSATHS TeM /BHI 3aHATHS/ / Kvypc JIQ10) 0 PaKT. | MOAT.

HaumeHoBanue pa3sneiioB u Cemectp | Yacos | Komneren- | Jluteparypa | Mnre | Ilp. IIpumeuyanue

Paznen 1. JIuneiinas anredpa

1.1

Martpuua, BUIbI MAaTPHIL. 1 2 JI1.1
JeiicTBus Hag MaTpuriamu. /JIex/

1.2

Onpenenuren U ux 1 2
cBoiicTsa. /JIex/

1.3

CucreMbl TMHEHHBIX YpaBHEHUN 1 2
(CIIAY).

Pemenne CJIAY maTpuyHbIM
METOJIOM | 110 (hopMyiiam
Kpawmepa. /JIex/

1.4

Pemenne CJIAY meromom 1 2
T"aycca. /Jlex/

1.5

JleficTBUS Hal MaTpULIAMHU. 1 2 JI1.2
Mp/

1.6

Onpenenuren U UX CBOMCTBA. 1 2
Mp/

1.7

Pemenue CJIAY MaTpu4HbIM 1 2
METOZIOM H 110 hopMynam
Kpawmepa.

Mp/

1.8

Pemenue CJIAY meronom 1 2
T"aycca.
Mp/

1.9

sk3ameH /KpOx/ 0,3

1.10

/Cp/ 44

1.11

/Ox3amMen/ 31,7

1.12

/Ox3amMen/ 31,7

1.13

W DN =] = —

/Ox3amen/ 31,7

Pazagen 2. AnanuTnyeckas
FeOMeTpHﬂ Ha MJIOCKOCTHU U B
NPOCTPaHCTBE.

2.1

CucTeMbl KOOpIUHAT. 1 2
IIpocreitmue 3agaun B
KoopauHarax. /JIex/

2.2

IIpsamas. Bunel ypaBHeHUst 1 2
MIPSIMON Ha IJIOCKOCTH.
B3anmHoe pacnonoxeHue
TpsAMBIX. /JIex/
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JIuHUYM BTOPOro NOpsiKa:
OKpY>KHOCTb. DJITUIIC.
Tl'unep6oma. [Tapabona. /JIex/

2.4

Amnanutnaeckas TEOMETpHU B
npoctpaHcTse. /Jlex/

2.5

IIpocreiimue 3aaun B
koopnuHarax. /TIp/

1.2

2.6

IIpsimast. Bugel ypaBHeHUs
NIPSIMOM Ha MJIOCKOCTH.
BsauMHOe pacnonoxeHue
npsmbix. /TIp/

2.7

JInHuY BTOPOTO HOpsIIIKa:
OKpy>XHOCTb. DJIUIIC.
I'mnep6ona. [Tapabomna.
Mp/

2.8

AHanuTHYecKas FeOMETPHS B
npoctpancTse. /I1p/

Pa3nen 3. Teopusi npeneJioB.

3.1

ITocnenosarensHOCTH. [Ipenen
ociiefoBaTenbLHOCTH. /JIek/

32

IlepBblii 1 BTOpO
3aMedvaTeNbHbIe TPeIebl.
TGXHI/IKa BBIYUCJICHUS HpeZ[CJ'IOB
mocaeaoBarenbHocTel. /JIex/

33

Mpmuoxectsa. JleiicTBus Hax
MHO>KECTBaMH.

OyHK1MsL. XapaKTepUCTUKU
¢yukmit. /JIex/

34

Ipenen ¢pyuknum. CBoiicTBa
npenenos. /Jlex/

3.5

Berunciienue mpeaenon
IOCIEA0BATEIBHOCTEM.
TexHrKa BBIYHCIICHUS TIPENIEIIOB
nocnenosarensHocteil. /I1p/

3.6

TexHUKa BRIYUCIIEHHUS [TPEIETIOB
¢yuxuui. /Tlp/

3.7

/Cp/

3.8

/Cp/
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Paznen 4. [IponzBoanas u
nuddepenunanbl GyHKUUN.

4.1

pOU3BO/iHAsE yHKIMH, TIPaBHIIa
mudpepeHInPOBaHUSA,
JuddepeHnal, mpou3BoIHasS
BEICIIX TOPSAAKOB. /JIex/

4.2

IIpunoxeHus: NpoU3BOIHOM:
uccnenoBanue GpyHKIuM U
noctpoenue ee rpaduka. /Jlex/

43

HOHATHE (YHKLUH, YACTHBIC
TIPOU3BOJHBIC TICPBOTO U BTOPOT'O
opsaKoB. /JIex/

44

nccieaoBaHue QyHKIUHU Ha
IKCTPEMYM, MOTHBIN
TuddepeHnnal, mponu3BoIHas
10 HAIIPABJICHHUIO,

rpanueHT. /Jlex/

4.5

Brruncienie Ipou3BOIHBIX U
T PepeHInAIOB
¢yukmmit. /Tp/

4.6

HUccnenoBanue pyHKuuii u
noctpoenue rpadukos. /T1p/




4.7

uccneoBaHne GyHKIUN HA
IKCTPEMYM, TOJTHBIN

T pepeHIIral, IPON3BOIHAS 110
HaIpaBJIeHuIo, Tpaauet. /Tp/

Pasnen 5. HuTerpajibHoe
HCUYHCJIEHNE

5.1

HEOIPEICICHHBIN HHTErpaJl,
BUABI HHTETprupoBaHuA /JIex/

5.2

HHTETPUPOBAHUE PA3THMIHBIX
BHUJO0B (QYHKLUH,
«HEOepyIIHeCcH»

uHTerpaisl /Jlex/

53

HEOTIpe IeNICHHBII HHTErpal,
BuAbI uHTErprpoBanus /I1p/

54

HMHTETPHPOBAHHUE PA3TUYHBIX
BHUI0B QYHKIIHH,
«HebOepymmecs» naTerpaisl /Ip/

5.5

sk3ameH /KpOx/

Paznen 6. OnpeneneHHbli
HHTErpaj v ero NpuIoKeHusl.

6.1

OIpE/ICIICHHBIH HHTETPAl, €r0
reOMETPUYECKHUIA CMBICI,
¢dopmyna HeroToHa-
Jleiioanma /Jlex/

6.2

reoMeTpruecKue, (hIu3HIecKue
TIPUIIOXKEHUS OIPEIEIICHHOTO
HHTETpaja, HeCOOCTBEHHBIH
nHTerpat. /Jlex/

6.3

onpe/esIeHHbIN HHTErpal, ero
T€OMETPUUYECKUI CMBICI,
¢dopmyna HeroToHa-
Jleiionuma /TIp/

6.4

reoMeTpryecKue, GIu3uIecKue
MIPUIIOXKEHUS OPEIEIEHHOTO
HHTeTpaja, HecOOCTBEHHbIN
naTerpai. /Ip/

6.5

/Cp/

Paznen 7. {uddepenunanbHbie
YpaBHEHMUS

7.1

OCHOBHBIC TIOHSTHS,
OOBIKHOBEHHBIC
nuddepeHnaabHEIe YpaBHEHHS
1-ro mopsnxa /JIex/

7.2

OCHOBHBIC MTOHSTHS,
OOBIKHOBEHHbIE

T pepeHINATEHBIC YPAaBHEHHS
1-ro mopsaxa /TIp/

73

pa3IUYHbBIC BUJIbI, YPABHCHHUSI
BBICIINX IOPSIKOB, Pa3IMYHEIC
BUIbL. /JIex/

74

pa3IUYHbIC BUBI, YPAaBHCHUS
BBICIIUX TOPSIIKOB, pa3THYHBIE
Buzsl. /Ilp/

7.5

CHcTeMBI TMHEHHBIX
nuddepeHInaIbHBIX
ypaBHeHHi. /JIex/

7.6

CucTteMbl THHEHHBIX
IuddepeHInaNIbHBIX
ypaBHenuid. /TIp/

7.7

ak3ameH /KpOx/

3 0,3

5. ®OHJI OHEHOYHBIX CPEJICTB




5.1. KoHTpoOJIbHBIE BOIIPOCHI H 32JaHUS

Bompocs k sx3ameny(1 cemectp)
1.Matpuubl. Bunbsl Matpuir.
2. leficTBus Hal MaTpULIAMH.
. Omnpenienurenn U UX CBOMCTBA.
. Cucrembl TUHEHHBIX ypaBHeHu#. Meton ['aycca.
. Pemenne cucrem nmuHelHBIX ypaBHeHHH 10 opmynam Kpamepa.

. Panr marpuus.
. Kpurepuit coBMeCTUMOCTH CUCTEM JIMHEHHBIX YpPaBHEHUH.
. OCHOBHBIE 33]]a41 AHAIUTUYECKOH T€OMETPHUH.

3
4
5
6. MaTpH4HEIN CITOCO0 pEeNIeHNsI CHCTEM JIMHEHHBIX YpaBHEHHH.
7
8
9

. Pa3nmaable cucTeMbl KOOpANHAT (IEKapTOBa M IOJISIpHAS).

. [Ipsamas mTuHMS HA MIIOCKOCTH.

. B3auMHoe pacrnionoxeHue 2x NpsiMbIX Ha IIOCKOCTH.

. Omnunc. OKpy>KHOCTb.

. F'mnep6oma. [Tapabona.

. Bekropsl. JleiicTBus HaJ BEKTOpamu.

. Bexrop B koopanHaTHO#1 popme.

. JIuHelHbIe OTepanny HaJl BEKTOpAMH B KOOPAHHATHOH (opme.
. CkansipHO€ POU3BEICHHE IBYX BEKTOPOB.

. BekropHoe npousBeieHue IByX BEKTOPOB.

. CMen1aHHOE IPOU3BEICHUE TPEX BEKTOPOB.

. IInockocTh B IPOCTPAHCTBE.

. Henonuele ypaBHEeHUs MI0CKOCTEH.

. MoBepxuoctu II-ro nopsaka. Dmmuncounn. Coepa.

. IIpsaMas uHMA B IpOCTpaHCTBE. Pa3nuyHble BUABI yPaBHECHUM.
. Hosepxuoctu II-ro nopsaka. [Tapabononasl, runepdosouIbL.
. [Tosepxuoctu II-ro nopsiaxa. Konycel, HUIuHAPSHI

. @yHKIUA OTHOI ITepeMeHHOH. PasnanbIe criocoOs! 3a1aHusI.
. [penen Gpyukmm.

. OCHOBHBIE TEOPEMBI O MpeJenax.

. IlepBbIii 3aMmedaTenbHbIN Npeel.

. Bropoii 3ameuaTenbHblil mpeel.

. OIHOCTOPOHHUE MIPEEIBI.

. HermpepeiBHOCTH (D)yHKIIMH B TOYKE M HA OTPE3Ke.

. ACUMIITOTEI.

. Touku pa3peiBa QyHKIUH.

. [Ipon3BoaHas GpyHKIUH OJHOH IEPEMCHHOM.

39 JInddepennman GyHKIUU.

40.

41

[pasuna quddeperippoBanus.

. ®uznueckuil, reoMeTpUUECKUil, SKOHOMUUYECKUI CMBICI TPOU3BOIHOM.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51,
52.
53.

[pousBoxHble u aAuddepeHIaTBI BEICIINX HOPSIKOB.

Heob6xoanmoe n 1ocTaToyHOE yCIOBHE 3KCTPEMyMa.

Heob6xoanmoe 1 1ocTaToOYHOE yCIOBHE Ieperuoa.

ITpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH (DyHKIIHH.

ITpon3BoaHast HEABHOM (QyHKITHH.

IIpaBuno Jlonurans

JuddepenunpoBanre cI0KHO-MOKA3aTEIbHON (YHKINH.

CaoiictBa auddepeHupyeMpx QyHKIHNR

OkcTpeMyM QyHKINH 0JHOM niepeMerHol. Heobxoanmoe ycoBue CyImecTBOBaHIS IKCTPEMyMa.
OkcTpeMyM (QyHKIIUHM OJHON HepeMeHHOH. Jl0CTaTOUYHOE yCIOBHUE CYIIECTBOBAHIS IKCTPEMyMa.
Ileperu6 QpyHKIMM OTHON MepeMeHHOM. BBITyKIOCTh U BOTHYTOCTb KPUBOIA.
Heonpenenennoctu u ux packpoitue. [Ipasuio Jlonurans.

Bompocs! k ax3ameny (2 cemectp)

O 002N Nk~ W —

. Ionstue ¢pyHkmu 18yX nepeMeHHbIX. CIOCOObI 3a0aHus.

. HacTHbIe IPOM3BOHEIE PYHKIMH IBYX IepeMeHHbIX I-ro u II-ro mopsaxos.
. Tomusrii auddepenman, Ipor3BoAHAS M0 HAIPABICHAIO, TPaTHCHT.

. DKCTpeMyM QYHKIUH ABYX MTEPEMEHHBIX.

. Meton HanMeHbIINX KBaAPATOB ISl IMHEIHON 3aBHCUMOCTH.

. Merox HanMEHBIINX KBaIPATOB JUIS TapabOTMYeCcKOi 3aBUCHMOCTH.

. Kommuexcuere anciaa. OCHOBHBIE HOHSTHS

. Onepanuu HaJl KOMIIIEKCHBIMU YHCIIAMU.

. Heonpenenennslit nurerpan. OcHoBHbIC MOHATHA. CBOWCTBA.

10.
11.
12.
13.

CBolicTBa HeolpeIeICHHOTO HHTeTpana. Tabauia HHTErpanos.
HenocpencrseHHOE MHTErPUPOBAHUE.

3ameHa IIepeMEHHO B HEOIPEIEIeHHOM HHTeTpalle.
HuterpupoBanue noasecHueM mno auddepeHiman




14. MaTerpupoBaHue BRIpakeHUI, COAEpKAIINX KBAIPATHBINA TPEXWICH

15. MHTerpupoBaHue 1o YacTsIM B HEOIPEIEIEHHOM HHTErpalie

16. HTeTpHpOBaHUE TPUTOHOMETPHUCCKUX (DYHKITHIA.

17. NaTerpupoBanue ApoOHO-PAMOHATBHBIX (DYHKIIHIA.

18. UnTerpupoBanue UppalioHaIbHBIX (YHKLIUH.

19. TpuronoMeTpryecKue NOACTAHOBKH NP BBIYHUCIEHUU UHTETPAJIOB.

20. INonsTis HeOepymuXcs HHTETPAJIOB.

21. 3amaun, IPUBOASIIKIE K HOHATHIO ONPEIEIEHHOTO HHTerpaia.

22. OnpenenenHblid nHTErpall. ['eomerpuuecknii cmbicia. OCHOBHBIE CBOMCTBA.

23. Beruucnenue onpeneneHHoro uurerpaina. OCHOBHBIE CBOMCTBA.

24. 3aMeHa TIepeMEHHOH B OIIPE/ICIEHHOM HHTETpae.

25. Boruncienue onpeeneHHoro HHTerpaa mo 4actsim.

26. Yc0Bus CyIIECTBOBAHUS ONPEAEIEHHOIO HHTErpana.

27. HaxoxkaeHne Tioniaei miocKux Guryp ¢ IOMOIIbIO ONPEICTICHHOTO HHTErpaa.

28. HaxoxkaeHue IIMH AyT ¢ IOMOIIBIO OTIPEAeIEHHOTO HHTerpaia.

29. HaxoxzaeHue ruromaan GUrypsl B HOJSIPHOH CHCTEME KOOP/IUHAT.

30. HaxoxzaeHue 00beMOB TelT C TOMOIIBIO ONPEIeICHHOT0 HHTErpaja.

31. HaxoxzaeHne 00beMOB TeJl BpallleH!s! ¢ TIOMOIIBIO ONPEAETIeHHOT0 HHTETpaa.

32. HaxoxxaeHue mioniaeil moBepxXHOCTeH BPaLIeHHUs C MOMOILBIO ONPEeICHHOTO HHTErpaa.
33. BolunciieHne CTaTH4eCKUX MOMEHTOB (DUTYp C TIOMOIIBIO ONPEICIICHHOTO HHTETpala.

34. BeluncieHne CTaTHYeCKUX MOMEHTOB YT C IIOMOIIBIO OTPEAETICHHOT0 HHTErpaa.
Bompocs! k sk3ameny (3 cemectp)

1. lnpdepennpansuoe ypauenue I-ro nopska. OCHOBHbIE IIOHSATHSI.

2. TnddepeHnnansHple ypaBHEHHUS ¢ pa3IeITIOINMHICS ITepeMEHHBIMI

. OmHOpoaHbIe G hepeHanbHbIe ypaBHEeHHS [-ro mopsaaxa.

. JIuneitubie nuddepennnansubie ypaBHeHus [-ro nopsaka. Ypasuenus bepHymu.

. Juddepenunansusie ypaBHenuns [1-ro mopsiaxa. OCHOBHbIE ITOHSTHSL.

. JIuneitasie oqHOpOIHEIE MU depeHIHaNbHbIe ypaBHeHNS [[-r0 mopsaka ¢ MOCTOSHHBEIMU K03 (DUINEHTaMH.
. Jluneitnsle HeonHOpOIHBIE U DepeHIaIbHbIe YpaBHeH:A [I-ro mopsaka ¢ HOCTOSIHHBIMU KO (QUITHEHTAMH.
. HaxoxeHue yacTHBIX pelIeHHH TMHEHHBIX HEOJHOPOIHBIX An(hepeHInanbHbIX ypaBHeH s [I-ro mopsiaka ¢ HOCTOSHHBIMU
KO3 HUIIHCHTaMH.

9. YpaBHEHHUS N-TO MOPsIIKa, HOITYCKAIOIIHE TOHIDKCHUE TOPSAKA.

10. MeToa Bapuaiiy NpOU3BOJIbHBIX IOCTOSHHBIX

W
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5.2. TeMbl KypcoBBIX padoT (IIPOEKTOB)

KypcoBast paboTa He IpelyCMOTpeHa

5.3. ®oHA OLEHOYHBIX CPEICTB

VYceraslii onpoc

CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIICIHANbHAs Oecea MpernoiaBartelis ¢ 00y4aroIuMcsl Ha TEMBI, CBSI3aHHBIC C
M3y4aeMbIMH JUCIUTUIMHAMA ¥ (POPMUPYEMBIMU KOMIIETSHITUSIMHE, TIO3BOJISIET OTIPEICIIUTh 00heM 3HAHUI 00y4Jalonierocs 1mo
ompeieieHHOMY pasfienly. PexoMeHayeTcs A7l OIeHKH 3HAaHUK 00YYaroIuXcsl.

HexoTtopsle BOIPOCHI U1 yCTHOTO OIIpoca

. Kakue ects Buab MaTpuir?

. Kakue nefictBust Hax MaTpuIiaMu MOXKHO BBITIOTHSTH?

. UTo Takoe onpeaeanTeNb, KAKOBBI €0 CBOHCTBA?

. B uem cyTth MeTona ["aycca A pemeHust CUCTEMBI IMHEHHBIX YpaBHEHUH?

. Kak permts cucteMy TUHEHHBIX ypaBHeHHH 110 Gpopmynam Kpamepa?

. MaTtpuuHsIi cmocod pemeHns CHCTEeM JTHHEHHBIX YPaBHEHUIT?

. PaHr matpuiipl, Kak ero HaxoauTh?

. Kpurepuii coBMecTUMOCTH CUCTEM JIMHEHHBIX YpaBHEHUN?

. ChopmynupyiiTe OCHOBHBIE 32/Ia4H aHATTUTUIECKON reoMeTprun?

10. Kakue BbI 3HaeTe CHCTEMBI KOOpAUHAT ?

11. YpaBHeHUs NPSMBIX JIMHAN Ha TIOCKOCTU?

12. PacckakuTe 0 B3aMMHOM PACIIONIOKEHUH 2X MPSMBIX Ha MJIOCKOCTH?

13. Hammummire ypaBHEHHE 3JUTHIICA, OKPYKHOCTH?

14. Hanmmure ypaBHeHue runepOosa, napadona?

O 00NN AW —

PacuetHo-Tpadmueckas paboTa Mo TUCIUIIINHE.

TemaTnka 3aaHuii 5TUX pabOT ycTaHOBIEHA B cOOTBETCTBUU ¢ [lacmopToM oHIa oleHOYHBIX CpeAcTB. PacueTHo-Tpaduyeckas
pabora npesycMOTpeHa MO BCceM TeMaM JIMCUUILIMHBL. HoMep BapraHTa onpeaensercst aHaJIOrMYHO BapUAHTY KOHTPOJIBHOM
paboTHI.

Kpurepuu oueHkH mpy HanMcaHUU KOHTPOJIBHON paboThl

OueHKa «OTIMYHO» || BEICTABISCTCS 00yUaroIIeMycsl, OKa3aBIIeMy BCECTOPOHHHE, CHCTEMATH3NPOBaHHbIE, NTyOOKHE 3HAHUS
BOIIPOCOB KOHTPOJIBHON pabOTH M YMEHNE YBEPEHHO MPUMEHATH UX Ha MPAKTHKE IPH PEIICHUH KOHKPETHBIX 3a/1a4d, CBOOOTHOE U
IpaBUIBHOE 0OOCHOBAHHE TIPUHATHIX PELICHHUH.

Ouenka «xoporoy» [| BeIcTaBiseTcs: 00y4aromeMycs, €Clii OH TBEPJO 3HAET MaTepHall, 'PaMOTHO U IO CYIIECTBY M3J1aract ero,
yMeeT IPUMEHSITH ITOJTydeHHBIe 3HAHNS Ha MPAKTHKE, HO JOIYCKaeT B OTBETE WIN B PEIICHHUH 3a/1a4 HEKOTOPHIC HETOYHOCTH,




KOTOpPBIE MOXKET YCTPAHUTH C IIOMOIIBIO JOTIOIHUTEIBHBIX BOIPOCOB NPEMNOAaBaTEIs.

O1LieHKa «y/10BJIETBOPUTEIBHOY [ ] BBICTABIISIETCS 00yUalomeMycsl, IOKa3aBIeMy (parMeHTapHbIH, pa3po3HEHHBII XapaKkrep
3HaHWH, HETOCTATOYHO MIPABIIIBHEIE (POPMYITHPOBKH 0A30BBIX MOHATHH, HapyIICHUS JIOTHYECKOH TOCIIeI0BATETIHHOCTH B
M3JI0KEHUH IPOrPaMMHOTO MaTepuaia, HO IIPU 3TOM OH BIIaJeeT OCHOBHBIMH HOHSITHSIMHU BEIHOCHMBIX Ha KOHTPOJIBHYIO paboTy
TeM, HeOOXOJUMBIMH IS albHEHIIero 00y4eH:s 1 MOXKeT IPUMEHSTh MOTyYeHHBIE 3HaHUs 110 00pasily B CTaHAApPTHOI CUTyaIUH.
OLeHKa «HEYAOBIETBOPUTEILHO» [ | BEICTABIIACTCS 00yUaroIeMycsl, KOTOPBIIl He 3HAaeT OOJIbIICH YaCTH OCHOBHOTO COAEPKaHUS
BBIHOCHMBIX Ha KOHTPOJIBHYIO PaboTy BOIIPOCOB TeM AWUCIHIUIMHEL, TOITyCKaeT TpyOrle OmMOKH B ()OPMYITHPOBKAX OCHOBHBIX
HOHATUI ¥ HE yMeeT UCIIOIb30BaTh OIyYCHHBIC 3HAHUS NIPH PEIICHUH THIIOBBIX MPAaKTHYECKUX 3aadu.

Texker pedepaTa 10MKEH COAEPKATh apIyMEHTHPOBAHHOE M3JI0KEHHE ONPEICIICHHOH TEMBI.

Pedepar nomxen ObITh CTPYKTYpHUPOBaH (IO TJ1aBaM, pa3zenam, naparpadam) i BKIIOUATh pa3/ielibl: BBEICHNE, OCHOBHAS YaCTh,
3aKIIIOYEHUE, CIIMCOK HUCIIOJIb3yEeMbIX HCTOYHUKOB. B 3aBHCHMOCTH OT TeMaTHKH pedepaTa K HEeMY MOTYT ObITh 0(hOpPMIICHBI
HPHIIOKEHHS, COAEPKAIUe JOKYMEHTBI, WILTIOCTPALUH, TaOJIUIIbI, CXEMBI U T. .

Kpurepmsamu oneHKH pedepara SIBIAIOTCS: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BEIOOPA HCTOYHUKOB JINTEPATyPHI, CTCIICHD
PACKpBITHSI CYIIIHOCTH BOIPOCa, COOMI0ICHNS TpeOOBaHUH K 0(OPMIICHHIO.

O1LeHKa «OTIMYHOY — BHIIIOJHEHBI Bce TPeOOBaHMs K HaNMcaHUIo pedepaTa: o003HayeHa IpodiemMa 1 000CHOBaHa eé
aKTyaJIbHOCTb; CIIETIaH aHAIN3 PA3IMYHBIX TOUEK 3PEHHS Ha paCCMaTpUBAEMYIO IIPOOIIEMy U JTOTHYHO U3JI0KEHA COOCTBEHHAS
HO3UIHS; COPMYITHPOBAHEI BEIBOABL, TEMa PACKPHITA IIOJIHOCTHIO, BBIICPKaH 00BEM; COOITIOACHBI TPEOOBAHNUS K BHEITHEMY
odopmMiIeHHIO.

OueHka «xopolo» [| OCHOBHBIE TpeOOBaHUs K pedepaTy BBIIOIHEHbI, HO IIPH 3TOM AOIyLIEHbI HeouEThl. B uactHOCTH, MMEIOTCS
HETOYHOCTH B M3JIOKCHHUH MaTepHaja; OTCYTCTBYET JIOTHUECKasl II0CIICJOBATEIbHOCTD B CY/KACHHAXK; HE BRIICPKaH 00BEM
pedepara; IMEIOTCS YIYIICHUS B 0OPMICHUH.

O1LeHKa «yIOBJIETBOPUTEIBHO» [ ] HMEIOTCS CYIIECTBEHHbIE OTCTYIIEHHS OT TpeOoBaHMii K pehepupoBanuio. B uactHocTH: Tema
OCBEIIIeHA JINIITH YaCTHYHO; JOIMYIIEHHI (PaKTHIEeCKHe OIINOKA B COJepKaHNH pedepara; OTCYTCTBYIOT BBIBOIBI.

OreHKa «HEYIOBJICTBOPUTENEHOY [| TeMa pedepara He pacKkpbiTa, 0OHAPYKHBACTCS CYIIECTBCHHOE HEOHUMAaHHE ITPOOIEMBI HITH
pedepat He peacTaBiIeH BOBCE.

5.4. IlepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

KonTpomnbHble paboThl, KOIIOKBUYMBI, pacueTHO-rpaduueckue padotsl (PI'P), Tectsl B LMS, ycTHBIH ompoc.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJINHBI (MO YJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHas JIUTEPATYypa

ABTOpBI, COCTaBUTEIH 3aryiaBue U3 naTenscTBo, roj
JI1.1 | .T. [IncbMeHHBII Koncnekr nekuuii no Beiciiel Mmaremaruke: I1onHblH Kypc 2009
JI1.2 | ITucemennsiit J1.T., COopHHMK 3a7a4 10 BBICIIEH MaTeMaTuke. 1 Kypc: yueOHoe M.: Aiipuc-mipecc 2008
®ennn C.H., rmocooue
IIeBuenko 10.A.

6.3. IlepeueHnb HHGOPMALMOHHBIX U 00Pa30BATEIbHbBIX TEXHOJIOTHI

6.3.1 KoMneTeHTHOCTHO-OPMEHTHUPOBAaHHbIEe 00pa3oBaTe/IbHbIe TEXHOJIOTHU

6.3.2 IlepeyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOIPAMMHOI0 o0ecneyeHus

6.3.2.1 | Znanium.com YHuBepcanbHas https://znanium.com/

6.3.2.2 | IPRbook YuuBepcanbHas http://www.iprbookshop.ru/

6.3.2.3 | U3narenbctBo «Jlanby YHuBepcanbHas http://e.lanbook.com/

6.3.2.4 | Ilepeuens MHTEpHET CAlTOB!

6.3.2.5| 1. eLIBRARY.RU - Hay4Hast aneKTpoHHas OnOInoTeKa [ DneKkTpoHHbIH pecypc]. — Pexxum noctyma: http://elibrary.ru,
CBOOOIHBIII.

6.3.2.6| 2. «Poccuiickoe oOpa3oBanue» — @enepanbHbiil TopTal [DIeKTpoHHBIN pecypc]: Pexum goctyma: http://www.edu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

8. METOJUYECKHUE YKAZAHUA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTIITMHBI (MO YJISA)

TpeOoBaHus K IPOBEACHNIO YCTHOTO OIIPOCa

®poHTanbHas yCTHAS MPOBEPKA IPOBOJUTCS Ha KaKIOM J1a00paTOpHOM 3aHATHH B TedeHue 5-10 munyT. [Ipn ycTHOM KOHTpOIIE
YCTaHaBJIUBAETCS HENOCPEACTBEHHBIM KOHTAKT MEXy IIPENOJABATEIEM U CTYJEHTOM, B IIPOLIECCE KOTOPOrO IPENOAaBaTEIb
OIpeseNseT: CTENEHb YCBOSHHUS IEKIIMOHHOTO U CAMOCTOSITENIbHO H3yUEHHOT0 Y4eOHOr0 MaTepyana; CTeleHb 0CO3HaHUs y4eOHOTro
MaTepHaia; FOTOBHOCTb CTYIEHTOB K IIPAKTUYECKOMY PEILEHHIO 3aa4. Pe3ynbTaToM YCTHOIO BOIpOca SIBJISETCS IOBTOPEHUE,
yriryOeHne U 3aKperieHHe TEOPEeTHIECKOT0 MaTepraia; HoOyKAeHHe CTyJeHTOB K CHCTEMaTHYeCKOH paboTe; BCKPBITHE
HEJIOCTATKOB B IIOJrOTOBKE CTYCHTOB, BEIICHEHUE IPUUNH HETIOHUMaHHs y4eOHOro MaTepHana, KOppeKTHpOBKa 3HAHUIL; MpoBepKa
BBIIOJTHEHHMSI IOMAIIIHETO 3a/[aHusl.

Kputepusamu oneHky, 11Kana OLEHUBAHUS YCTHOTO OIpoca




O1eHKa «OTIMYHOY» - OTBET B IIOJTHOM Mepe PacKphIBAET BCIO TEMATHUKY BOIPOCa, He TpeOyeT KOPPEKTUPOBKY.

O1eHKa «XOPOILIOY» - OTBET PACKPBIBAET TEMATHKY BOIPOCA, IPU 3TOM UMEIOTCSI HEKOTOPbIE HETOYHOCTH.

OreHKa «yIOBICTBOPHTEIHHOY - OTBET HE ITOJHBIH, TEMaTHKa BOIIPOca HE PacKphITa.

OreHKa «HEYIOBJICTBOPUTEIEHOY - HET OTBETA MM OTBET HE CBA3aH C TEMATHUKOH BOIIPOCA.

TpeOoBaHuUs K BBHIIIOIHEHUIO pacyeTHO-TrpadruuecKoil paboThl

3ajaHus pacuyeTHO-TpadUIecKoi pabOTHI OLIEHUBAIOTCS B BUJE 3a4TEHO/HE3a4UTCHO. B cilyyac BOSHMKHOBEHHS BOIIPOCOB MIIM KAKUX
-n00 3aTPYIHEHUH ITPH BBITOTHEHUH pacueTHOTpadhuIeckoi paboThl 00yJaroIUMCcs PEKOMEHIyeTCs 00pamarhes K
IpeTIo1aBaTelIio 3a KOHCYIbTanuei. [Ipy BRIIONHEHNH pacueTHO-TpaduuecKoil paboTel 00ydaromuiics TOKeH PyKOBOACTBOBATHCS
CIIEAYIOUIMMH yKa3aHUAMU:

1. PacuerHo-rpaduueckas paboTta BEITOTHACTCS B OTJCIBHON TETPaaN B KIETKY, HAa TUTYJIBHOM JINCTE KOTOPOH TOJKHEI OBITH SICHO
HaMuCaHbl (aMUIUs 00yJaIOIIerocs, €ro HHINUAIBL, Kypc, TpyIla, HallpaB/ICHHE, HA3HAYCHHBIH €My BapUaHT.

2. 3amauu ciedyeT pacrojaraTh B HOpAKe HOMEPOB, yKa3aHHBIX B 3afaHuAX. Ilepen perieHreM 3aauy HaJ0 MOTHOCTHIO
HEPENUCATh €€ YCIOBUE.

3. Xox pemeHns KaxI0H 3a1a9u CTYACHT 00s13aH 0(OPMHUTE aKKypaTHO, B TOJTHOM COOTBETCTBHH C ITOPSIIKOM PEIICHHUS TUITHIHON
3aJa4M, IPUBEICHHON B JAHHBIX METOAUYIECKUX YKa3aHUSIX.

4. Ha xaxpoii cTpaHuLe TeTpaJy HEOOXOANMO OCTABIIATD IIOJISI IIUPHHOI 3-4 cM [UIs 3aMeUaHuil peroaBaTels.

5. PacuetHO-Tpadmueckas paboTa BHIIOIHACTCS CAaMOCTOSTEIBHO.

Kpurepnu orieHuBaHNS BBIITOJIHEHHS PacueTHO-TpadIeckoi paboTh

[TonHOCTBIO BHINOIHEHHBIE 33laHUS pacyeTHO-rpadudeckoit paboTs Mo qucHUILInHE «MaTeMaTHKay SBIeTCs He00X0UMbIM
YCIIOBHEM I AOITyCKa CTYJJEHTa Ha 9K3aMeH [0 COOTBETCTBYIOIEH AucuuIunHe. PabGoTa Haj JaHHOTO BUA 3aJaHUSIMU BEJETCS B
TeueHne cemecTpa. IIpoBepka TakKe OCYIIEeCTBICTCS MPeroaBaTesieM, BeIyINM IPAaKTHIECKIe 3aHATH:, B TSUCHHE cEMecTpa o
Mepe OCBOEHHS y4eOHbIX TeM. JIJIs MOIy4eHHs OLEHKU «3aU4TeHO» TPeOyeTCs MOTHOCTHIO U KAYeCTBEHHO BEHIINOIHSTE BCE 3alaHUS
pacueTHO-rpadIecKoil paboThI B TCUCHUH CEMECTPA, PyKOBOJICTBYSCH B yKa3aHHBIMU BBIIIE YCIOBHSAMU.






