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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

VYenemHoe u3ydeHne BEICIICH MATEMaTHKH TECHO CBSI3aHO C OMHOBPEMEHHBIM OCBOCHHEM PYTHX JUCIHIUIAH IEPBOTO
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. 2 2 JI1.1
JeiicTBus Hag MaTpuriamu. /JIex/

1.2

Onpenenuren U ux 2 2
cBoiicTsa. /JIex/

1.3

CucreMbl TMHEHHBIX YpaBHEHUN 2 8
(CIIAY).

Pemenne CJIAY MaTpuuHbIM
METOJIOM | 110 (hopMyiiam
Kpamepa.

Pemenne CJIAY MeTogom
Taycca. /Jlex/

1.4

JlelicTBus Hag MaTpULIAMU. 2 4 J1.2
Onpexnenureny U UX
cBoiictsa. /I1p/

1.5

Pemienne CJIAY MaTpuyHbIM 2 8
METOJIOM | 110 (hopMyIam
Kpamepa.

Mp/

1.6

/Cp/ 2 28

Pa3nen 2. AHaIuTHYECKANA
reoMeTpus Ha MJIOCKOCTH U B
NMPOCTPAHCTBeE.

2.1

CucreMbl KOOpAUHAT. 2 2
IIpocreiimue 3anaun B
KoopauHarax. /Jlex/

2.2

IIpsimasi. Bunb! ypaBHEeHUS 2 4
NIPSIMOM Ha MJIOCKOCTH.
BsauMHOe pacnonoxeHue
npsMbIx. /JIex/

23

Jluauu BTOpOro nopsijaka: 2 6
OKpy>XHOCTb. DJLIUIIC.
I'unep6ona. [Tapabomna. /Jlex/

24

IIpocreiimue 3ana4n B 2 4 JI1.2
koopnuHarax. /TIp/

2.5

IIpsimasi. Bunb! ypaBHeHUs 2 4
NIPSIMOM Ha MJIOCKOCTH.
BsauMHOe pacnonoxeHue
npsMbix. /TIp/




2.6

JIuHUYM BTOPOro NOpsiKa:
OKpY>KHOCTb. DJITUIIC.
T'unep6oma. [Tapabona.
Mp/

2.7

/Dx3amen/

31,7

Pasnen 3. Teopusi npenenos.

3.1

ITocnenosarensHOCTH. [Ipenen
MOCTIeI0BATENbHOCTH.

IlepBblii 1 BTOpOU
3aMeyaTeNbHbIE MPEAETIbI.
TexHUKa BBIYHUCICHUS IPENIEIIOB
nociaenoBarelnpHocTel. /JIex/

32

MmnosxecTBa. JleficTBUS Ha
MHOKecTBaMH. DyHKITHS.
XapakTepuCTUKU (DyHKITHH.
Ipenen ¢pynkuu. CBoiicTBa
npenenos. /JIex/

33

Brruncnenue npenenos
MOCJIEI0BATEILHOCTEM.
TexHHMKA BBIYUCIICHUS MIPEACIOB
nocnenoBarenbHocTeit. /T1p/

34

TexHHKa BBIYHCIICHHS NIPECIOB
¢ynukmmit. /Tp/

3.5

/Kp3x/

0,3

Pasnen 4. I[lpousBoaHas u
au¢depenuuansl GyHKIM.

4.1

MPOU3BO/IHAST (PYHKIMH, TIPABHIIA
MU hepeHIIPOBAHHUSA,
TuQdepeHnal, mpon3BoIHas
BBICHINX HOPSAAKOB. /JIex/

4.2

IIpunoxxeHus npoM3BOAHOM:
uccienoBaHue (GyHKIUH U
nocrpoenne ee rpaduka. /Jlex/

43

moHsTHE (PYHKIIUH, YaCTHBIC
[IPOU3BO/IHBIE TIEPBOTO U BTOPOTO
nopsiakoB. /JIex/

44

Berunciene Npou3BOIHEIX U
TuQpepeHInaIoB
¢bynukuuit. /Tp/

4.5

HUccnenoBanue pyHKuuii u
noctpoenue rpadukos. /TIp/

Pa3nen 5. UnterpanbHoe
HCYHCJIEHne

5.1

HEOIIPEeIICHHbIN UHTErpall,
BUJBI HHTETprpoBaHust /Jlex/

52

HMHTETPHPOBAHHUE PA3TUYHBIX
BHIOB (QYHKIIUH,
«HeOepymmecs»

unTerpansl /Jlex/

53

HEOTPe/IENICHHBIH HHTETPAal,
BHBI HHTErprpoBanus /TIp/

54

HHTETPUPOBAHUC PA3ITNIHBIX
BHJI0B (DYHKIIUH,
«Hebepymecs» unrerpains /Ip/

55

/Cp/

33

Pa3gen 6. OnpeneneHHbli
HHTETPaJ M ero NpuIoKeHusl.

6.1

OIpEe/IEIEHHBIH HHTETPAI, €70
TEOMETPUUECKUH CMBICIL,
¢dopmyna HeroToHa-
Jleitbnnna /Jlex/




6.2 reoMeTpHueckue, (hu3nIecKue 4 4
MIPHIIOXKEHUS OIPEIEIICHHOTO
HHTETpaja, HeCOOCTBEHHBIH
uHTerpan. /Jlex/

6.3 OIIpEENICHHBIII HHTErpall, €ero 4 4
TeOMETPUYECKUI CMBICI,
¢dopmyna HeroToHa-
Jleitonnma /T1p/

6.4 reoMeTpHuecKue, (hI3uIecKue 4 4
MPHJIOKEHHUS OIIPEIEIIEHHOIO
HHTeTpaja, HeCOOCTBEHHbIN
nnaTerpai. /Ip/

6.5 /Cp/ 3 60
Paznen 7. In¢pdepennuanbubie
ypaBHEHHsI

7.1 OCHOBHBIE TTOHATHS, 4 2
OOBIKHOBCHHBIC

nuddepeHnanbHEIe YpaBHEHHS
1-ro mopsaxa /JIex/

7.2 OCHOBHBIE TTOHATHS, 4 6
OOBIKHOBEHHBIC
nuddepeHaIbHEIe YpaBHEHHS
1-ro mopsaxa /TIp/

7.3 pa3nu4HbIE BUMbL, yPaBHEHUS 4 2
BBICILIMX HOPSIIKOB, Pa3JINYHbIC
BuzbL. /JIex/

7.4 pa3IU4YHBIE BUIBI, yPaBHEHUS 4 6
BBICIINX HOPSAKOB, Pa3INIHBIC
Buabl. /TIp/

7.5 CucTteMbl TUHEHHBIX 4 2
nuddepeHIHaTBHBIX
ypaBHeHuit. /JIex/

7.6 CHcTeMBI IMHEHHBIX 3 8
i dhepeHInanbHbIX
ypasHeHuit. /IIp/

7.7 ak3ameH /KpOx/ 4 0,3

7.8 /OKx3amen/ 4 26,7

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. KoHTposabHbIe BONIPOCHI M 3aJaHUS

Bompockr! k sx3ameny(1 cemectp)

1.Matpuupbl. Bunel matpuu.

2. JleiicTBHs HaJ MATPUIIAMH.

3. OmnpenienuTenn U UX CBOMCTBA.

4. Cuctems! TMHEHHBIX ypaBHeHHil. Metox aycca.

5. Pemienue cucreM ITUMHEHHBIX ypaBHeHu# no gopmynam Kpamepa.
6. MaTpH4HEIN CITOc00 peNIeHNsI CHCTEM JIMHSHHBIX YpaBHEHHH.
7. Panr mMaTpuuel.

8. Kputepuii COBMECTIMOCTH CHCTEM JIMHEHHBIX YpaBHEHUH.

9. OCHOBHBIE 331241 aHATTUTUIECKON FeOMETPHH.

10. Pa3nuaHBIe cCHCTEMBI KOOPAWHAT (IeKapTOBa M ITOJIIpHAS).
11. IIpsmas 1uHKS HA IIJIOCKOCTH.

12. B3auMHOe pacnojokeHue 2X NpsSMBIX Ha IMJIOCKOCTH.

13. Onnunc. OKpy>KHOCTb.

14. T'unep6omna. Iapabora.

15. Bekropsl. JleiicTBUs HaJ BEKTOPAMH.

16. BekTop B KOOpAWHATHOM (hopMe.

17. JlnHeliHbIe ONiepalvy HaJl BEKTOpaMH B KOOPJMHATHOH GopMme.
18. CkansipHO€ IPOU3BEACHUE IBYX BEKTOPOB.

19. BekropHOe npou3BeZieHNE IByX BEKTOPOB.

20. CMeniaHHOE POU3BEIACHHUE TPEX BEKTOPOB.

21. IlnockocTh B MPOCTPAHCTBE.

22. HenomnHble ypaBHEHHUS TNIOCKOCTEH.

23. TloBepxuoctu II-ro nopsaka. Dmmuncoun. Coepa.




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
38.

39

40.
41.

42

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

IIpsimast 1uHUS B IpOCTpaHCTBE. PaznuuHble BUbI yPAaBHEHUH.
TToepxuoctu II-ro nopsaka. [Tapabosiou isl, THIEPOOTOHIBI.

IToBepxHoctu II-ro nopsaxa. Konycsl, nuauHaps!

OyHKIMS OHOW IepeMEeHHON. Pa3nuaHbie ciocoOb! 3a1aHMsl.

IIpenen pyHKIUH.

OCHOBHBIE TEOPEMBI O MpeeNax.

IlepBblil 3aMedaTeNbHBIN IPENEI.

Bropoii 3ameudaTenbHblil Ipeell.

OAHOCTOPOHHUE IIPEEBL.

HemnpepsBHOCTS (DYHKITHH B TOUKE U HA OTPE3KE.

ACHUMIITOTBHI.

Touku paspbiBa QyHKIHH.

[TpousBoaHast GyHKIUU OTHON NMEPEMEHHOM.

Juddepenmman GyHkimm.

[IpaBuna quddepenippoBanus.

Pu3nYEeCKil, FEOMETPUYECKUI, SKOHOMUYECKUI CMBICII TPOU3BOIHOM.

. [Ipon3Boanbie 1 U HepeHITIATIBI BEICIINX TOPSIKOB.

Heob6xoanmoe 1 10cTaTOYHOE YCIOBHE 3KCTPEMyMa.

Heo0xoanmoe u foctaTtouHoe ycaoBUe neperuoda.

ITpoMeKYTKH BBITYKIOCTH, BOTHYTOCTH (DYHKIIHH.

IIpon3BonHas HeABHOH (QyHKITHH.

IIpaBuno Jlonurais

JuddepeHnnpoBanme CI0KHO-MOKa3aTeIbHON QYHKINH.

CgoiicTBa b depeHIpyeMbIX HyHKITHN

DkcTpeMyM QYHKIIMH OTHOU iepeMeHHOoN. Heo0XxoauMoe yciIoBre CylecTBOBAaHHS SKCTPEMyMa.
DkcTpeMyM GYHKIIUMH OTHOU TlepeMeHHOH. /locTaTouHoe yCIOBUE CYIIECTBOBAHUS HKCTPEMYyMa.
IMeperu6 QyHKIMH OJHOM TIEpeMEHHON. BEITYyKIOCTE 1 BOTHYTOCTh KPHBOW.
Heonpenenennoctu u ux packpsitue. Ilpasuio Jlonurans.

Bompocs! k sk3ameny (2 cemectp)
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. IlonsiTne pyHKIUM 1BYX nepeMeHHbIX. CIIOCOOBI 3aJaHHs.

. HacTHpIe pon3BOIHEIC (GYHKIMU IBYX NepeMeHHBIX [-ro u II-ro mopsiikos.
. Tomusnii auddepennuan, Npou3BoAHAs [0 HAIPABICHUIO, TPaIUCHT.

. DKCTpeMyM QYHKIHUH ABYX MEPEMEHHBIX.

. MeTton HauMeHBIINX KBAIPaTOB [Ulsl INHEHHON 3aBUCUMOCTH.

. Merox HaMMeHBIINX KBaIPAaTOB [UIS TapabOIMIecKOH 3aBUCHMOCTH.

. Kommiekcuele unciaa. OCHOBHbBIE HOHSTHUS

. Onepanuu HaJl KOMIJIEKCHBIMU YHCIAMU.

. Heonpenenennsiii uaterpan. OcHoBHbie noHsTHs. CBOWCTBA.

. CBoiicTBa HEONpeIEIeHHOTO HHTETpana. TabIuna HHTErpajoB.

. HemocpencTBeHHOE HHTErPUPOBAHUE.

. 3aMeHa NepeMeHHOI! B HEONpeAeIEHHOM HHTETpae.

. MuTerpupoBanue noaseaeHueM mox auddepeniman

. UnTerpupoBanue BbIpaKeHU, COAEPIKAIIMX KBaJPATHBII TPEXWICH

. IHTerpupoBaHue 1o 4acTsM B HEOIPEIEIEHHOM HHTETpalie

. IHTeTpHpOBaHe TPUTOHOMETPHYECKUX (DYHKITHIA.

. MuTerpupoBanme ApoOHO-paniOHATBHBIX ()yHKITHH.

. UaTerpupoBanue uppalioHaabHbIX QYHKUIUH.

. TpuronomeTpryeckue NoACTaHOBKH P BBIYUCIEHUU UHTETPAJIOB.

. INorsTns HEOEpyMMXCS HHTETPAJIOB.

. 3aga4u, MPUBOJISIINE K TOHATHIO ONPEISICHHOT0 MHTErpaa.

. Onpenenennbiii uHTerpai. ['eomerpudeckuii cMpicii. OCHOBHBIE CBOWCTBA.

. Beruucnenue onpeneneHHoro uurerpaina. OCHOBHbIE CBOMCTBA.

. 3aMeHa IepEMEHHOI1 B ONIPEICIIEHHOM HHTETpaje.

. Beruncnenue onpeneneHHOro HHTErpaa Mo 4acTsaM.

. YcoBus CyIIeCTBOBAHUS ONPEEICHHOIO HHTETpaa.

. Haxoxnenue mromazeit miockux (GUTyp ¢ IIOMOIIBIO ONIPEAEICHHOTO HHTETpaa.
. HaxoxaeHue [UIMH IyT ¢ MOMOILBIO OIPEACICHHOIO HHTErpala.

. Haxoxnenue miomann Gpurypsl B ONSPHOH cHCTEMe KOOPUHAT.

. HaxoxxneHue 00beMOB Tell ¢ TOMOIIBIO ONPeIeNICHHOT0 HHTErpaja.

. Haxoxzenne 00beMOB Tell BpallleH!s ¢ IIOMOIIBIO ONPEIEIeHHOTO HHTETpaa.

. HaxoxxneHue muiomaieil HoBEpXHOCTEH BpallleHUs C IOMOILBIO ONPEAEIEHHOTO HHTErpaa.
. BeruncieHne cTaTH4ecKuX MOMEHTOB (PUTYp C HIOMOIIBIO ONPEAEICHHOTO HHTErpaa.
Boruncnenue ctaTu4eckux MOMEHTOB AYT € IIOMOIIBIO ONPEEIEHHOIO HHTErpaa.

Bompocs! k sk3amery (3 cemectp)

L.
2.
3.
4.

Huddepennmpansroe ypaaenue I-ro nopsiaka. OCHOBHbIE TIOHSATHSI.
JuddepeHimaipHpe YpaBHEHHS C Pa3IeIIFONIMMICS TIePEMEHHBIMA
Onuoponusle auddepeHranbHbIe ypaBHEeHHS [-ro nopsaxa.

Jluneitnsle muddepeHunanbupie ypaBHeHus [-ro nopsiaka. Ypasuenus bepayim.




5. Juddepennuansusie ypaBHeHus II-ro nopsaka. OCHOBHbIE TOHSATHSL.

6. Jluneitnele oxHopoaHble aAuddepenimanbabpie ypaBHeHus 11-ro nopsika ¢ HOCTOSHHBIMH K03 GHUIIIEHTaMu.

7. JInneitHbIe HEOTHOPOAHEIE AU GepeHINaNbHbIe ypaBHEHNS [I-r0 mopsika ¢ MoCcTOSHHBIMU K03 hUIeHTaMH.

8. HaxoieHne yacTHBIX pelIeHUH IMHEHHBIX HEOJHOPOIHBIX quddepeHInansHEIX ypaBHeHHs 1I-ro mopsika ¢ MoCTOSHHBIMU
ko2 punmenramu.

9. YpaBHEHHS N-ro Nopsijka, A0MyCKarolie NOHKEHHE TOPAIKa.

10. MeTon Bapuay IpoU3BOJIbHBIX TOCTOSHHBIX

5.2. TeMbl KypcOBBIX padoT (IIPOEKTOB)

KypcoBasi paboTa He IpeyCMOTpeHa

5.3. ®oHA OLEHOYHBIX CPEACTB

YeTHblit onpoc

CpencTBo KOHTPOJIS, OPTaHU30BAHHOE KaK CIICIMANbHAsA Oecea MperofaBarelis ¢ 00yJarouMcs Ha TEMBI, CBSI3aHHBIC C
U3y4aeMbIMH AUCHUILUTUHAME U (OpMUPYyEMBIMH KOMIETEHLIUSMH, TO3BOJISIET ONPEAEIUTh 00beM 3HaHMil 00yJaroierocs no
OIIpeIeTICHHOMY pa3Jielty. PekoMeHmyeTcs U1l OLIEHKN 3HAHM 00y4aromuXcs.

HexoTopsle BOIPOCHI IS YCTHOTO OTIpoca

. Kakue ectp Bunbp1 MaTpun?

. Kakue neifctBus HaJq MaTpULIaMU MOKHO BBITOITHSTE?

. UTo Takoe ompenenuTens, KaKOBBI €Tro CBOMcTBa?

. B uem cyTtp Metona Naycca 115 pereHus CHCTEMBI JIMHEHHBIX YpaBHEHHH?

. Kak pemmuts cuctemy JHHEHHBIX ypaBHEeHUIt o popmysam Kpamepa?

. MatpuuHbIii crioco0 pereHus] CUCTEM JIMHEHHBIX YpaBHEHHHA?

. Panr matpuipl, Kak ero HaxouTh?

. Kputepuii coBMecTUMOCTH CHCTEM JTMHEHHBIX YPaBHEHUH?

. ChopmynupyiiTe OCHOBHBIE 33/1auH aHATUTHYECKOI reoMeTpHrn?

10. Kakue BBl 3HaeTe CUCTEMBI KOOPAUHAT ?

11. YpaBHEHHS NPSIMBIX JIMHUH HA TIIOCKOCTH?

12. PacckaxuTe 0 B3aMMHOM PACIOJNIOKEHHH 2X MPSIMBIX Ha MIIOCKOCTH?

13. HannimuTe ypaBHEHUE DIUIUIICA, OKPYKHOCTH?

14. Harmnmmnre ypaBHeHHe TUIepOoa, mapabdona?

O 00NN DN AW —

PacuerHo-rpaduueckas pabora 110 JUCUUITINHE.

Tematuka 3aaHui 3THX padOT yCTaHOBJICHA B COOTBETCTBHH ¢ [lacmiopToM (oHIa OIIEHOUHBIX cpencTB. PacueTHO-rpadudeckas
paboTa mpeycMOTpeHa 1o BCeM TeMaM AUCHUIUTHHEL. HoMmep BapraHTa ompenernseTcst aHaJOTHYHO BAPHAHTY KOHTPOIBHON
paboTHI.

Kpurepru orieHKH pr HalMCaHWN KOHTPOJIBHON paboTHI

OreHKa «OTIHMYHOY» [] BBICTaBIIsAeTCS 00yUaronieMycsl, MOKa3aBIIeMy BCECTOPOHHHUE, CHCTEMAaTU3UPOBAHHBIE, IITyOOKHe 3HAHUS
BOIIPOCOB KOHTPOJIBbHON pabOThl M YMEHUE YBEPEHHO NPUMEHATh UX Ha NPAKTHKE MPH PEIIEHUH KOHKPETHBIX 3a/1a4, CBOOOAHOE U
MpaBUIBHOE 00OCHOBAHHE TIPHHATHIX PCIICHHH.

OreHKa «xopomoy [| BRICTABIAETCSA 00ydJaromeMycs, eCJId OH TBEPIO 3HAeT MAaTepPHall, IPAaMOTHO H O CYIIECTBY U3JIaraer ero,
yMeeT NPUMEHSTh MOJydeHHbIe 3HAHUS Ha NIPAKTHKE, HO JOIyCKaeT B OTBETE WM B PELIEHHHU 3a/1a4 HEKOTOPble HETOYHOCTH,
KOTOpPBIE MOXKET YCTPAHUTH € MOMOLIBIO JOMOIHUTENBHBIX BOIPOCOB NMPENOAABaTEN.

OreHKa «yIOBJIETBOPHTEIHHOY [ BBICTABIIAETCS 00yUaromeMycs, MoKa3aBmeMy (GhparMeHTapHbIH, pa3pO3HEHHBIH XapaKkTep
3HAHMH, HEJOCTATOYHO IMPaBUIbHBIE (POPMYIHUPOBKU 0A30BBIX MOHATHI, HAPYIICHUS JIOTHIECKOH MOCIEI0BATEIFHOCTH B
U3JI0)KEHUH IIPOTPaMMHOT0 MaTepHaa, HO IIPH 3TOM OH BJIaJICET OCHOBHBIMH IIOHATHUSIMU BEIHOCHMBIX Ha KOHTPOJIBHYIO paboTy
TeM, HeOOXOJMMBIMH UIS TABHEHIeTo 00y4IeHHs 1 MOXKET ITPUMEHSATH MOTyYeHHBIC 3HAHUS 110 00pasIiy B CTAHAAPTHOI CUTYAaIlNH.
OreHKa «HEYIOBJICTBOPUTENEHOY [| BRICTABIACTCA 00yUJarOIEeMycs, KOTOPBIi He 3HAeT OOJBIIEH 9acTH OCHOBHOTO COAEPKAHUS
BBIHOCHMBIX Ha KOHTPOJIBHYIO PaboTy BOIIPOCOB TEM AUCLMILIUHBI, I0MyCKAeT IpyOble OMUOKU B (hOPMYIHPOBKAX OCHOBHBIX
HOHATUH U HE yMEET UCIOJb30BaTh MOIyYEHHBIE 3HAHUS NIPU PELIEHUH THITOBBIX MPAKTHYECKUX 3a/au.

Tekct pedepara JOKEH COICPKATh APTYMEHTHPOBAHHOE H3JI0KEHHE ONPEICICHHON TEMBI.

Pedepar momken ObITh CTPYKTYpUpOBaH (IO IIIaBaMm, pas3esam, maparpadam) v BKIFOYATh pa3/ielibl: BBEICHHE, OCHOBHAS YacTh,
3aKJIIOYCHUC, CITMCOK UCTIOJIb3YCMbIX HCTOYHHUKOB. B 3aBuCHMMOCTH OT TEMAaTHKHU peq)epaTa K HCMY MOT'yT 6BITB O(i)OpMJ'[eHBI
TMPUJIOKEHMA, COACPKAIMNE JOKYMEHTHI, NJUTIOCTpAlUH, Ta6J'II/II_lLI, CXCMBI U T. 1.

KpurepusimMu onieHKH pedepara sBISIOTCS: HOBU3HA TEKCTa, 000CHOBAaHHOCTh BEIOOPa HCTOYHUKOB JIUTEPATYPHI, CTCIICHD
PACKPBITHSI CYI[HOCTH BOIPOCa, COOMI0ACHHS TpeOOBaHUIA K 0OPMIICHHUIO.

OreHKa «OTIUYHOY» — BBITIOJTHEHBI BCe TPeOOBaHUS K HANMCaHUIO pedepara: 0003HaAUeHa MpodiieMa u 000CHOBaHa e€
aKTyaJIbHOCTbh; CAEJTaH aHAJH3 Pa3IMYHbIX TOUEK 3PEHHS Ha PacCMaTPUBAEMyI0 MPOoOIeMy U IOTHYHO U3JI0KeHA COOCTBEHHAs
HO3UIHUST; CHOPMYITUPOBAHBI BHIBOJIBI, TEMA PACKPBITA TIOJIHOCTHIO, BhIZAEPKaH 00BEM; COOIIOICHBI TPEOOBAHUS K BHEIITHEMY
odopMIIeHHIO.

OmeHka «xopomo» [| oCHOBHbIE TpeOOBaHMS K peepaTy BEITOTHEHBI, HO IIPH 3TOM JIOITYIIeHB! HeA0UETEL. B vacTHOCTH, MMEIOTCS
HETOYHOCTHU B MU3JIOKCHUU MaTepUuajia; OTCYTCTBYCT JIOTUYECKAs MOCIEA0BATECIIbHOCTD B CYKACHUAX; HE BbIACPIKAH 00BEM
pebepara; UMeIOTCs yIrynieHus: B 0)OPMIICHHUH.

OreHKa «yIOBICTBOPHTEIHHO» [ | IMEIOTCS CyIIeCTBEHHBIE OTCTYIICHHUS OT TpeOOBaHMH K pedepupoBaHuio. B wacTHOCTH: Tema
OCBEIICHA JIUIITb YaCTHYHO; JOMYIIEHbI (PaKTHIEeCKHe OMIMOKU B CoJepikaHuH pedepara; OTCyTCTBYIOT BBIBOJIBI.

O1ieHKa «HEYIOBICTBOPUTENBHO» || TeMa pedeparta He pacKpbITa, 0OHAPYKUBAETCSI CYIIECTBEHHOE HEMOHUMAHUE POOIEMbI UITH
pedepat He npecTaBiIeH BOBCE.




5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

KontpombsHble pabOTHI, KOIIOKBUYMEI, pacdeTHO-rpadudeckue padbotsl (PI'P), Tectsl B LMS, ycTHBII ompoc.

6. YAEBHO-METOAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOIYJIA)

6.1. Pexomenayemas iutepaTypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbCcTBO, TOI
JI1.1 | A.T. IlncemenHsbli Koncnekr nexuuii no Beicieit matematuke: ITonHslil kype 2009
JI1.2 | Ilucemennsiit J1.T., COopHHK 33724 110 BBICIIEH MaTemMaTuke. 1 Kypc: yaeOHoe M.: Aiipuc-npecc 2008
®ennn C.H., rnmocooue
[leBuenko 10.A.

6.3. Ilepeuenb nHGpOPMAIHOHHBIX H 00Pa30BaTeJbHBIX TEXHOJIOTHIH

6.3.1 KoMneTeHTHOCTHO-OPMEHTHPOBAaHHbIEe 00pa30oBaTe/IbHbIE TEXHOJIOTHHU

6.3.2 I[lepeyens HHPOPMAMOHHBIX CIPABOYHBIX CHCTEM U MPOrPaAMMHOI0 o0ecneYeHust

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

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

6.3.2.3 | U3garenscTBo «Jlanb» YHuBepcanpHast http://e.lanbook.com/

6.3.2.4 | [lepeuens MHTEpHET CaliTOB:

6.3.2.5| 1. eLIBRARY.RU - HayuHas anekTpoHHas OnbnroTeka [ DneKTpoHHbIH pecypc]. — Pexxum moctyma: http://elibrary.ru,
CBOOOTHBIH.

6.3.2.6 | 2. «Poccuiickoe oOpa3oBanue» — OenepabHbIi OpTaN [ DNEKTPOHHBIN pecypc]: Pexum poctyma: http://www.edu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

8. METOJIMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUTIIMHBI (MO YJISA)

TpeOoBaHus K MPOBEACHUIO YCTHOTO OIIpOCca

®poHTanbHAas yCTHAs MPOBEPKa IMPOBOAUTCS HA KaXJOM JIADOPaTOPHOM 3aHIATHH B TeueHHe 5-10 muHyT. [Ipn ycTHOM KOHTpOIE
YyCTaHABJIMBAETCS HETIOCPECTBECHHBIN KOHTAKT MEXKy IIPerolaBaTelieM U CTYACHTOM, B IIPOIecce KOTOPOTo NPenoaaBaTelb
olpeJieNIsieT: CTeIeHb YCBOCHHSI JIKLIHOHHOTO ¥ CAMOCTOSITEIbHO 3yYEHHOr0 yueOHOro MaTepHana; CTeleHb OCO3HaHUs y4eOHOro
MarepHaa; TOTOBHOCTb CTYJCHTOB K IPAaKTHUECKOMY PELICHUIO 3a1a4. Pe3ybTaToM YCTHOTO BOIPOCa SIBISIETCS TOBTOPEHHE,
yriryOJeHne U 3aKpeTIeHHe TEOPEeTHIECKOT0 MaTepraia; o0y KAeHHe CTyJeHTOB K CHCTEMaTHYeCKOH paboTe; BCKPHITHE
HEJIOCTATKOB B ITOJTOTOBKE CTYCHTOB, BEISICHEHHE IPUYNH HETTOHNMAaHHS y4eOHOT0 MaTepHana, KOpPEeKTHPOBKA 3HAHUIL; IPOBEpKa
BBITIOJTHEHHS! IOMAIITHETO 331aHHUI.

Kpurepusamu oIieHKH, IIKaJla OLEHUBAHHS YCTHOTO OIpoca

Or1eHKa «OTIIMYHOY - OTBET B ITOJTHOM Mepe PacKphIBAET BCIO TEMATHKY BOIPOCa, HE TpeOyeT KOPPEKTHPOBKH.

O1eHKa «XOPOIIOY» - OTBET PACKPBIBAET TEMATHKY BOIIPOCA, P 3TOM HMEIOTCSI HEKOTOPbIE HETOYHOCTH.

O1eHKa «yOBIETBOPUTEIBHOY - OTBET HE TTOHBIN, TEMAaTHKa BOIIPOCa HE PAaCKpPBITA.

OreHKa «HEYIOBICTBOPUTEIEHO - HET OTBETA WM OTBET HE CBA3aH C TEMATHKOH BOIIPOCA.

TpeboBaHNUS K BEIIOIHEHNIO paCYETHO-Irpaduaeckoit paboTs

3ajaHus pacyeTHO-rpaduIecKoil paboThl OLIEHUBAIOTCS B BUJE 3a4TCHO/HE3a4YTCHO. B cilyyae BOSHMKHOBEHHS BOIIPOCOB MJIM KaKUX
100 3aTPyAHEHHUH NP BBIIOJIHEHUN PacueTHOTpagpuiecKoi paboTel 00yUaromIMCs PEeKOMEHYeTCsI 00paInaThest K
MPETIoIaBaTelIio 3a KOHCYIbTanrel. [Ipy BRITIOTHEHNH pacueTHO-TpaduuecKoi paboThl 00yJatOIIiics TOJDKEH PyKOBOACTBOBATHCS
CIIETYIOIMMH YKA3aHUSIMH:

1. PacuetHo-rpaduueckast paboTa BEIONHSETCS B OTACIBHON TETPaaH B KIETKY, Ha TUTYJILHOM JIUCTE KOTOPOH JOJKHBI OBITH SICHO
HanmcaHbl GaMuIus 00yJaroIIerocs, ero HHIIHAIBI, Kypc, TpyIIia, HallpaB/IeHHEe, Ha3HAYeHHBIH eMy BapHaHT.

2. 3aga4u ciegyeT pacroyiaraTb B MOPSIKE HOMEPOB, YKa3aHHBIX B 3aJaHusX. [lepen penreHneM 3a1aqu Halo HOTHOCTBIO
HepenncaTh ee yCIOBHE.

3. Xon pereHust Kak10H 3a1auu CTyICHT 00s13aH 0(OPMUTH aKKypaTHO, B IOJTHOM COOTBETCTBHH C TIOPSKOM PELICHHS] TUITUIHOH
3aJa4M, IPUBEACHHON B TaHHBIX METOMYECKIAX YKA3aHUSAX.

4. Ha xaxxoii cTpaHuie TeTpagl He00X0IUMO OCTaBIISATE MOJIS UPUHON 3-4 CM I 3aMedaHmii TPpenojaBaTes.

5. PacuerHo-Trpaduueckas paboTa BBIIOIHICTCS CAMOCTOSTEIBHO.

KpuTepun oneHBaHNS BBITIOJTHEHHS pacdeTHO-TrpaguIecKoit paboTsI

[TonHOCTHIO BEITOIHEHHBIE 33JaHUS pacdeTHO-rpadudeckoi paboTs Mo qucruiumHe «MaTeMaTHKay SBIIeTCS HeOOXOIMMbIM
YCJIOBHEM JUIsl JIOIYCKa CTY/ICHTa Ha 9K3aMEH 10 COOTBETCTBYIOIIEH JucHMIUIMHE. PaboTa Ha/l JaHHOTO BUAA 3aJaHUAMH BEAETCS B
TedeHune cemecTpa. [IpoBepka TaxxKe OCyIIECTBIACTCS MPETIoaBaTelieM, BeAyIINM IIPAKTHIECKHE 3aHATHS, B TEUCHUE CEMECTPA T10
Mepe OCBOCHHS yIEOHBIX TeM. JJIs MOIy9eHHs OLCHKH «3a4TeHO» TPeOyeTCs MOTHOCTHIO M KAYECTBEHHO BEHITOJHSTE BCE 3a/IaHAS
pacueTHO-rpaduIecKoil paboThI B TEUCHUH CEMECTPA, PyKOBOJICTBYSICh B yKa3aHHBIMU BBILIE YCIOBHSMU.






