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MeTtoanueckue ykazaHus MO y4eOHOM JucuUIUIMHE «MaremMaThka» COCTaBIeHbI B COOTBETCTBUU
Cc TpeOOBaHMSAMH K MHHUMYMY pE3yJIbTaTOB OCBOCHHS YUEOHOW IUCIMIUIMHBI, W3JI0)KEHHBIMH B
denepanbHOM TOCYAAPCTBEHHOM CTAaHAAPTE CpelHEero MNpogecCHOHATBHOrO 00pa3oBaHUS IO
cnenuanbHocTd 08.02.01 CTpouTensCcTBO M 3KCIUTyaTalus 3JaHUN U COOpPYKEHUMH, YTBEP)KIECHHOTO
npuka3oM MunucrepcTa oopazoBanus U Hayku P® ot «10» ssuBaps 2018 r. Ne 2, u npu3BaHbl TOMOYb
CTYJEHTaM 3a04HOU (popMbl 0OyUEHHS B CAMOCTOATEIBHONW paboTe MO M3YYEHHIO MAaTEpHAJIOB Y4eOHOM
JUCLUIUIAHBL.

Meroauueckne yka3aHHS COAEP)KaT PEKOMEHJAIMK MO H3YYEHUIO TEOPeTHYEecKoro Oioka, a
TaKXe BKJIIOYAeT BOMPOCHI U 3a7aHus K AU PepeHIINPOBAHHOMY 3a4eTy.
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BBEJIEHUE

Metoanyeckre yKazaHUs AJIs CTYJEHTOB 3a04HOM (opMbl 00ydeHHs MO y4yeOHOW TUCIMILIMHE
«MareMaTuKa» NOpeIHa3HAuYeHbl AJIs pealn3aliy MPOrpaMMbl MOATOTOBKHU CIEIHUAIMCTOB CPEIHEro
3BeHa B COOTBETCTBUM C DenepanbHbBIM TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM IO
creruanbHocT 08.02.01 CTpoUTENbCTBO U AKCILTyaTallUsl 3[[aHUH U COOPY>KEHUH.

CamocrosTenpHas paboTa mpu 3a04HON (Gopme 00ydeHHUs SBIISETCS OCHOBHBIM BHJIOM y4eOHOI
NeSITeIbHOCTH U MIPEJINoJiaraeT cieayolee:

—CaMOCTOSATEIbHOE N3YUEHHE TEOPETUUECKOI0 MaTepraa;

—BBINOJIHEHUE JOMAIIHEH KOHTPOJIbHON paboThI;

—MOJTrOTOBKY K IPOMEKYTOYHON aTTeCTallUU.

Hacrosmue wmeroauueckue ykKa3aHHUs COCTAaBJICHbI B COOTBETCTBUM C paboueilt mporpammoit
y4eOHOH TUCIMITIMHBI M BKIIOYAIOT BAPUAHTHI KOHTPOJIBHOM pabOTHI TSl CTYICHTOB 320YHON (hOPMBI

Ilenb MeTOAMYECKMX YyKa3aHUW — TMOMOYb CTYIGHTaM IpU CaMOCTOSITEIbBHOM OCBOCHHUU
IIPOrPaMMHOT'0 MaTepHralia U BHIIIOJIHEHUH JOMALIHEN KOHTPOJIbHOU padoTBhl.

MeTtoaudeckue yka3aHus BKIOYAIOT:

OO6m1yro XapakTepUCTUKY y4eOHON AUCITUTUIMHBI.

Copep:xaHue TeMaTHUECKOrO MJIaHa y4eOHOU JUCIUILTUHBL.

MeToaudeckie peKOMEHIAINH 10 BBITTOJIHEHUIO JOMAITHEH KOHTPOJIBHOU PaOOTEHI.
3amaHus JOMaIIHEeH KOHTPOJIbHON paboTHI.

3ananus i qudGepeHIIMPOBAHHOTO 3a4eTa.

OO6pazoBaTenbHbIN MapUIPyT 00yYaroIerocs 3a04Hoi (opMbI IO y4eOHON AUCHUIIIIHHE.
O6paserr 0popMIICHHS TUTYJIBHOTO JTUCTA KOHTPOIBHOU PabOTHI.

Hapsmy C HACTOSIIMMHU METOJAMYECKUMHU YKa3aHUSIMHU CTYJEHThl 3a04HOi (OpMbI 00y4YeHHUS
JIOJKHBI UCTIOJIb30BaTh Y4EOHO-METOAMUECKYIO JOKYMEHTALUIO 110 Y4eOHOM TMCHUIUINHE, BKIIOYAIOIIYIO
pabouyro mporpaMMy; METOJMYECKHE YKA3aHUS I IPAKTUYECKUX 3aHSATHIA.

[lepeyeHp y4eOHO-METOAMYECKOTO M WH(POPMALMOHHOTO OOECTICUCHHS pPEaNH3alUu MPOrPaMMbI
y4eOHOU AUCIMILTUHBI IIPEJICTaBIeH B paboyeil mporpaMMe Ha 00pa30BaTeIbHOM MOpTale.

NoookrwnpE

Oo0pa3oBaTte/bHBII MAapHIPYT

Y4eOHBIM MJIaHOM JIJISl CTYIEHTOB 3a04HOM (hOpMbI 00yUEHUs MTPEAYCMATPUBAIOTCS TEOPETUUECKUE
U TIPAKTUYECKUE 3aHATUS, CAMOCTOSITEIbHAS paboTa CTY/IEHTOB.

O0630pHbIe JIEKIIMH MPOBOAATCA 110 CIOKHBIM JIJIsI CAMOCTOSITEIBHOT'O U3yUEHUSI TEMaM MPOrpaMMbl
U JIOJKHBI [IOMOYB CTYJE€HTaM CUCTEMATU3UPOBATh PE3YIbTAThl CAMOCTOATEIbHBIX 3aHATHH.

[IpoBeneHne MpakTUYECKUX 3aHATHI OPUEHTHPOBAHO HA 3aKpEIUJICHHE TEOPETUYECKUX 3HAHUH,
MOJyYEHHBIX TPH CAMOCTOSATENIbHOM M3YyY€HHM M Ha OO030pHBIX JIEKIUAX, M TNpHOOpEeTeHue
HE0OXOIMMBIX KOMIIETEHIUH 110 N3y4aeMOM TUCHUIUIMHE.

OO0s3aTenbHBIM YCIOBUEM OCBOEHUS JAMCLUIUIMHBI SIBISIETCS BBIMOJIHEHUE OHON KOHTPOJIBHOM
paboTel. MeTtoanueckre yka3aHHUsl yCTaHABIMBAIOT €MHbIE TPEOOBAHUS K BBIIIOJHEHUIO U OPOPMIICHUIO
KOHTPOJIbHOM paboThl. Ecnm B XoJe caMOCTOSTENBHOIO M3Y4YEHUs TUCHMILIMHBI, TMPU BbINOJIHEHUH
KOHTPOJIbHOM paboTel y Bac BO3HMKaOT TpyAHOCTH, TO Bbl Mo)keTe MpUITH Ha KOHCYJIbTAlMM K
MPEIoIaBaTeNo, KOTOPbIE POBOJATCS COIIACHO TpaduKy.

[To utoram u3yuyeHus: AUCUMILIUHBI IPOBOAUTCS AU depeHnpoBaHHbIi 3a4eT. [lepeunn BompocoB u
BapHUaHTHI 33J]aHUI TPE/ICTaBIEHBI B pa3ene 3.

OO6pa3zoBaTeNbHBIA MapHIpyT oOOydaromerocss 3a04Hod  ¢GopMbl 1O y4eOHOM JHUCIMIUIMHE
IIPEJICTABJIEH B IPUIIOKEHHH.



1 OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATLIAHBI «<MATEMATHUKA»

1.1 MecTo AMCUMIUIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CHENHAJTHCTOB CpeIHero
3BeHAa

VYuebnas  aucruuimHa — «MareMaTtuka» — OTHOCHUTCA K MaTeMaTHYeCKOMYy H  O0IemMy
€CTECTBEHHOHAYUYHOMY ITUKITY.

OcBoeHHIO Y4eOHOM JUCHMIUIMHBI TPEIIIECTBYeT wu3ydeHue YydeOHbix auctumumd [171.01
MaremaTuka.

Hucuunmua EH.O0l«Martematuka» SIBISIETCS MNPEAIIESCTBYIOMIEH Uil M3YYEHUS CIIEIYIOIIHNX
y4eOHBIX AUCUUIUINH, MPO(ECCHOHATBHBIX MOIYJICH

- OI1.02 TexHmyeckas MEXaHUKa,

- OI1.03 OCHOBBI AJIEKTPOTEXHUKH;

- OI1.07 DxoHOMUKA OTpaCu;

- [IM 01. YuacTue B IpoeKTUPOBAHUY 3JaHUI U COOPYKEHMUIA;

-IIM 02. BeinosiHeHHE TEXHOJIOTHYECKUX MPOIIECCOB HAa 00BEKTE KAIMTAIIBHOTO CTPOUTEIIbCTBA.

1.2 Lesb u niiaHupyeMble pe3yibTaThl 0CBOEHUS JMCHUTIIMHBI:

CopepxaHve JUCHMIUIMHBI OPUEHTHUPOBAHO HA MOJTrOTOBKY OOYy4YaloOIIUXCS K OCBOEHMIO
npoeCCUOHATBHBIX ~ MOIYJEeH HpOrpaMMbl IOJArOTOBKM  CIELMAIMCTOB CPEIHEro 3BEHa 110
CTIEMANBHOCTHU ¥ OBJIAJICHUIO CICAYIONIMMHU OOIIUMH M MTPO(HECCHOHATEHBIMU KOMITETCHIIUSMHU:

I1K 1.2. - BoINOJHATH pacyeTbl U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIUIA,

IIK 2.3. - IIpoBOUTH ONEPAaTUBHBIN y4eT 00BEMOB BBIIOIHIEMbBIX padOT U pacX0J0B MaTepUAIbHBIX
pecypcos;

Bo16upath criocoOb! perieHus 3a1a4 NpopecCUOHANbHON AESITEIbHOCTH IPUMEHUTEIBHO

OK 01
K pa3IMYHbIM KOHTEKCTaM.
OK 02 OcymiecTBIATh OUCK, aHATN3 U HHTEPIPETAHi0 HHPOpMAaLUU, HEOOXOAUMOM ISt
BBITMIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTH.
Kox IIK/ OK YMeHus 3HaHud
IIK 1.2., TIK 2.3. V2. BBIUUCIATH MIOMAAN U 00beMbl | 32.  OCHOBHbIE  (OPMYIBI IS
JeTajneu CTPOUTENIbHBIX | BBIYMCICHUS IUIomaae ¢uryp u
KOHCTPYKLUH, O0OBEMBI 3E€MIISIHBIX | OOBEMOB Tel, HCIOJb3YeMbIX B
pabort CTPOUTEIHCTBE
K 1.2. V3. npumenste MaTtemaruueckue | 31. OCHOBHBIE MTOHATHUSA 0
METO/IbI Ui pELIEeHNs] | MaTeEMaTHYECKOM CUHTE3E u
npodeccnoHanbHbIX 3a7a4 aHaJiu3e, JUCKPETHOW MaTeMaTHKH,
TEeOpun BEPOATHOCTEN "
MaTeMaTHUYeCKON CTaTUCTUKU
IIK 2.3. V1. BBIITOJIHSATE HEO0OXOINMBIE
U3MEpPEHUsI U CBSA3aHHBIE C HUMHU
pacueTsl
OK 01. Y01.2 ananusupoBath 3anauy w/mnu | 301.4  cTpykTypy  IuiaHa Ui
poOJeMy U BBIIENATh €€ COCTaBHBIE | PEeLICHHS 3a1a4
4acTy;
V01.3 onpenensars 3Tansl pelIeHus
3aJlauu;
Y01.9 peanu3oBaTh COCTaBIECHHBIN
IU1aH




OK 02. v02.4 CTPYKTYPUPOBATh
noJry4aeMyro HH(popMaIuio;

¥02.7  odopMmiATh  pe3yibTaThl
IIOMCKa

302.3 dbopmart odopMIICHHS
pe3yIbTaTOB MOKMCKa HHPOpMALIUU

1.3 O0beM yuyeOHOM IMCHUTLIMHBI M BUIbI Y4eOHOH padoThI

Buj yueOHoii padoThl O0bem yacoB

O0bem 00pa3oBaTeIbHOI POrPaMMBbl 102

B TOM YHUCIJIE:

JIEKIINH, YPOKHU 10

nabopaTopHbIe 3aHATHUS He
npeoycmMompeHo

MPAKTUYECKHUE 3aHATHS 8

KypcoBas paboTa (IIpoeKT) He
npeoyCMOmpeHo

KOHCYJbTaI[I1 He
npeoyCMOmpeHo

CamocrosiTejibHas padoTa 84
Jlugppepenyupos

IIpomMe:xkyTouHasi aTTECTALUSA AHHbLU 3a4em 60

2 cemecmpe
B TOM YHCIIE!
JlomariHsisi KOHTpOJIbHAs paboTa 20




2 COJAEP)KAHUE TEMATHYECKOT' O INIAHA YUYEBHOM JUCIUTILIVHBI
Pa3nes 1 DiieMeHTHI aHATUTHYECKOH reoMeTPpUH
Tema 1.1 KoopauHaTbl 4 BEKTOPBI

OcHOBHBIE MOHSITUSI U TEPMHUHBI O TeMe: BekTop, KOOpIWHATHI BEKTOPA, YToJl MEX]Ty BEKTOpaMH,
CyMMa BEKTOPOB, Pa3HOCTh BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YKHCIIO, CKAISIPHOE TIPOU3BEICHUE
BEKTOPOB, PACCTOSIHUE MEXKAY TOUYKAMU, KOOPAMHATHI CEPEAMHBI OTPE3KA.

Ilhan uzyuenusn memol.

1. [TonsiTue BekTOpA.

2. KoopauHathl BeKTopa.

3. [leiicTBHsI ¢ BEKTOpaMH B KOOpAUHATHOU (hopme.

4. CkalsipHOE MPOU3BEJICHUE BEKTOPOB U YTOJI MEXKITy BEKTOPAMH.

Ilpakmuueckue 3anamus
1. IlpuMeHeHue BEKTOPOB AJIsl PELIEHUS TEOMETPUUYECKUX U IPAKTUUECKUX 3a7au

Tema 1.2 IlIpsiMasi HA IVIOCKOCTH U B MPOCTPAHCTBE

OcHoOBHbBIE IOHATHS U TEPMHUHBI 110 TeMe. TOYKa, IpsiMasi, JI0OCKOCTh, IPOCTPAHCTBO, YpaBHEHUE
MPsIMOM, NapajuIeNIbHOCTh MPSAMBIX, IEPIEHIUKYIISIPHOCTD MPSMBIX, CKPELIMBAIOIINECS MPSIMbIE,
[apauIeIbHOCTD MPSIMON U TUIOCKOCTH, NEPIEHIUKYISIPHOCTD NPSIMON U INIOCKOCTH, PACCTOSTHUE OT
TOYKH J10 TIPSMOM.

IInan uzyuenus memot.

1. VpaBHeHue npsaMoit Ha MIO0CKOCTH. .

2. PaccTosiHHE OT TOYKH JI0 IPSMOMA.

3. BzaumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.

4. B3aumMHOE€ pacriosoxKeHue MpsiMON U IJIOCKOCTH.

Hpakmuueacue 3AHAMUA
2. Pemenue 3ala4 Ha pacCIlOJIOKCHUC NIPSAMBIX Ha INIOCKOCTHU U B IPOCTPAHCTBEC

Paznen 2 [IpakTu4yeckasi reomerpust
Tema 2.1 Ilnomaau niockux (pUryp u noBepxHocTeii e

OcHOBHBIC OHATHS M TEPMHUHBI IO TeMe: KPYT U OKPY>KHOCTb, TPEYTOJIbHUK,
napajuieJorpaMM, IpsIMOYTOJIbHUK, poMO, KBaJpat, Tpaneuus, MHOTOTpaHHUK, TPU3Ma,
napanjenenunes, Kyo, nupaMmuaa, MUIHHIP, KOHYC, Iap U cdepa, MIouaib.

IInan uzyuenus memo.

1. Ilnomaau mnockux Quryp.

2.I1nomaam moBepXHOCTEH MHOTOTPAHHUKOB.

3.ITnomaau moBepxHOCTEN TeJ BpalleHusl.

Ilpakmuueckue 3anamusn
3. Pacuer myomiaaeit cTpouTenbHBIX KOHCTPYKIIUH

Tema 2.2 O0bEMBI TeJ

OcHoOBHbIE OHAATUS] U TEPMHUHBI 10 TeMe: MHOTOI'PaHHUK, IpU3Ma, apajuiesenunesn, Kyo,
nupamMuia, TUINHIP, KOHYC, ap U cdepa, 00bEM reOMEeTpUUYECKOro Tela.



Ilnan uzyuenus memol.
1. O6bEM MHOTOTPAHHUKOB.
2.00bEM Ten BpalieHHs.

Hpakmultecmte 3anamusn

4. Berancnenue o0bEMOB JeTaleii CTPOUTEIBHBIX KOHCTPYKIIHMA, OTpeielieHne o0bemMa
3eMJISTHBIX pa0oT.

Pasznen 3 Jluneiinas anredpa
Tema 3.1 MaTpuubl u onpeaeanTe

OcHoOBHbIE IOHATHS U TEPMHUHBI 10 TEME. MATpHIla, KBaJpaTHas MaTpulla, HyJIeBas MaTpula,
CAWHUYHAA MaTpulia, HOpAJOK MaTpUIllbl, CYMMa U pa3HOCTb ABYX MATpHIL, IPOU3BCACHNUEC MATPHUILIbI HA
YHUCIIO0, ITPOU3BCACHUC ABYX MAaTpull, OIIPECACIINTCIIbL MaTPHUIIbI.

Ilnan usyuenus memoi.

1. Marpunsl. Buasr maTpui.
2. JlelficTBUs ¢ MaTpHULIaMHU.
3. Onpenenureny MaTpuIl.

Ilpakmuueckue 3anamus
5. JlelicTBUs HaJ MaTpULIAMH.
6. Beruncienue onpenennureneil BTOPOro U TPEThEro nopsiaxa.
Tema 3.2 Cucrembl JTNHEHHBIX YPABHECHU I
OcHOBHBIC IOHATHS H TEPMHHBI 10 Te€Me. CUCTEMA YPABHEHMM, COBMECTHAsI U HECOBMECTHAs
CHUCTEMBI, pEIEHUE CUCTEMbI YPaBHEHN, pPaCIIMPEHHAsl MATPULIA, PAaHT MaTpUIbl, MeTox [ 'aycca,
meton Kpamepa.

IInan usyuenus memot.

1. Pemienue cucrem ypaBHenuit metogom Kpamepa.

2. Pemienue cucreM ypaBHeHui meronoM ["aycca.

Ilpakmuueckue 3anamus

7. PenieHne cucteM JUHENHBIX ypaBHEHUH MeToioM Kpamepa.
8. Pemenne cucreM JIMHEHHBIX paBHEHUI MeTo10M ["aycca.

Pa3nes 4. JiieMeHTBI MATEMAaTHY€CKOI0 aHAJIN3A

Tema 4.1 Iloce10BaTEILHOCTH U Mpeaebl

OcHoBHBIE IOHATHSA U TE€PMHUHBI 11O TeMe. YHUCJI0Bas NOCICA0BATCIIBHOCTD, opeaci
MOCIIEA0BATEIHHOCTH, Mpeaen GYHKIIMH B TOUKE, Mpeaen GYyHKIIMA B OECKOHEUHOCTH, 3aMeUaTeIbHbIE

IpeJieNbl, HEIPEPHIBHOCTD (PYHKIMHU, TOYKU pa3phIBa.

Ilnan U3yUeHUus1 Mmemaul.
1. ITocaenoBaTeaIbHOCTH U Ipeaciibl IMOCJIEIOBATEILHOCTEI.



2. Ilpenen pyHKIMM B TOUKE M HA OECKOHEYHOCTH. PacKpbITHE HEOnpeeleHHOCTEH!.
3. 3ameuarenbHbIE TPEAEIIbI.
4. HenpepbIBHOCTH (PYHKITHIA.

Ilpakmuueckue 3anamus
9. Beruncnenue npeaenoB Mocie10BaTeIbHOCTEH U (YHKIUIN C IPUMEHEHUEM Pa3IMYHbIX
MeTo0B. MccnenoBanue GyHKIMU Ha HEMPEPHIBHOCTD, OTPEIEICHNE TOUEK pa3phiBa

Tema 4.2 IIpousBoaHasi U ee NPHUI0KEHUS

OcCHOBHbBIE MOHAITHSI U TEPMHUHBI M0 TeMe: IPUPAIICHUE apryMeHTa U (PYHKITUH, IIPOU3BOHAS
byakuun, muddepennman, npasuia uddepeHIMpOBaHNs, POU3BOIHAS CIOKHON (DYHKITNH,
KacaTeJbHasl, yII0BOH KO GUIIUEHT, TPOU3BOIHBIC BBICIIIUX MOPSIKOB, MOHOTOHHOCT,
9KCTPEMYMBI, BHIITYKJIOCTh U BOTHYTOCTh, TOUKH Tiepernda, HaudoJbliee 1 HAaMMEHbIIee 3HAUYCHHS
(GyHKINU Ha OTpE3Ke.

Ilnan uszyuenus memot:

1. IlpouzBoanas Gpynkuuu. [IpaBuna quddepenurpoBanus.

2. [TponsBoiHAS CIIOKHON (DYHKITHH.

3. 'eomeTpuueckuii CMbICT POU3BOIHOM.

4. IlpuMeHeHrne POU3BOTHON K MCCIIEIOBAHNIO (DYHKIIUH.

5. Haubonbiiee u HanMeHbllee 3Ha4eHHs PYHKIIUU HA OTPE3Ke.

Ilpakmuueckue 3anamus

10. Beraucnenue nponsBogaHoi GpyHkimn. [IpumMeHenne npon3BoIHON K TPUOIMKEHHBIM
BBIUNCIICHUSIM.

11. CocraBnenue ypaBHeHHs KacaTeJlbHOU U HopManu. OnpeneneHne SJKCTPEMYMOB (QyHKIUH.
Beruucnenne HaubobIero 1 HAMMEHbILETro 3HauUeHUH (PYHKIIMK Ha 3aJaHHOM OTpe3Ke.

12. [IpuMeHeHue MPOU3BOIHON K UCCIIEAOBAHHIO (DYHKIIMH U 11 HAXOXKACHUS HAUITYYIIETO
pellIeHus B IPUKIAIHBIX 3aa4ax.

Tema 4.3 UnTerpaj u ero NnpujIoKeHus

OcHoOBHbIE NOHATHA M TePMHUHBI 10 TeMe: [IepBooOpa3Hast, HeonpeIeIEHHBIN UHTETpall,
WHTEIPUPOBAHNE 3aMEHOU IEPEMEHHOM, HHTEIPUPOBAHUE 10 YACTSAM, OIPEIEIEHHBIN UHTETpal,
¢dopmyna HeroTona-JIeitOHuIa, KpUBOIMHEWHAS Tpaneuus, MIoa b KpUBOJIMHEHHOM Tpanenu,
00BEM Ten BpalleHusl.

Ilnan usyuenus memo.

1. ITepBooOpa3Hast u HeonpeaenEHHbII HHTETpaJl.

2. MeTo/IbI MUHTETPUPOBAHMSL.

3. Onpenen€éHHbIil HHTErpall.

4. 'eomeTpuyecKue NpUI0KEHUS ONpeIeaEHHOrO HHTETpaa.

Ilpakmuueckue 3anamus
13. BrlunciieHne HEoNpeAeaEHHBIX MHTETPAJIOB METOA0M 3aMEHBI IEPEMEHHBIX U C TIOMOIIIBIO
WHTETPUPOBAHUS 110 YACTSIM.
14. BelunciieHne onpeaenéHHbpIX MHTETPAJIOB Pa3INYHbBIMU METOAAMH.
15. [locTpoenue kpuBOIMHENWHOM Tpanenuu. [I[puMeHeHne onpeeieHHOro MHTerpasia K BEIUMCICHUIO
TUIOINAACH TUIOCKUX (PUTYP M BHIYUCIEHUIO 00BEMOB.

Pa3nes 5. OcHOBBI TeOpHH BEPOATHOCTEH 1 MATEMATHYECKOM CTATHCTHKH



Tema 5.1 BepossTHOCTB. OCHOBHBIE TeOpeMbl TCOPHH BEPOATHOCTEH

OcHOBHbBIE MOHSITHSI U TEPMHUHBI MO0 TeMe: COOBITHE, BEPOSITHOCTD, ClTydaiiHas BeIMYUHA, (PyHKIUS
pacrpeziesieHusl, MaTeMaTUYECKOe 0XKHUJIaHuEe, TUCIIEPCHUs, CpellHee KBapaTUIECKOe OTKIOHEHHE,
teopeMa baiieca, ycioBHAsi BEpOSTHOCTD, IOJIHASI BEPOSITHOCTb.

Ilnan uszyuenus memot.

1. CniyqaifHbie COOBITHS, UX BUIbI. BEpOSTHOCTH CIIy4aifHOTO COOBITHS, CBOMCTBA BEPOSITHOCTH.
2 TeopeMbl CII0KEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEH.

3. ®opmyna moJiHOM BeposTHOCTH U (popmyia beprymn.

Hpakmuqecmle 3AHAMUA

16. BeluncneHue BeposATHOCTEH CI0KHBIX COOBITHH. TeopeMbl CII0)KEHUS U YMHOXKEHUS
BeposTHOCTENH. DopMyra MosiHOM BEpOSTHOCTH U popmyia bepryrm.

Tema 5.2 OCHOBBI MATEMATHYECKOI CTATUCTUKU
OcHOBHBIE OHATHS U TEPMHUHBI M0 TeMe: TeHEpalIbHast COBOKYITHOCTh, BEIOOPKA, aOCOIOTHBIC U
CpenHKe 3HaYCHUs, 00BEM BEIOOPKH, BAPUALIMOHHBIHN PsiJi, JOBEPUTEIbHBINA HHTEPBA, YaCTOTa, MOJIA,

MEauaHa, BI)I60pO‘-IHafl cpearsd, AMCIICPCUd, CTAHAAPTHOC OTKIIOHCHUC.

IInan uzyuenus memot.
1. OcHOBHBIE MOHATHUSI MATEMATUYECKON CTaTUCTHKHU.
2 'erepanbHasi COBOKYIHOCTH. BrIOOpKa. AOCONIOTHBIC ¥ CPEHIC BEITUIHHEI.

Hpaxmuuecxue 3AHAMUA

17. CocraBieHue cTaTUCTUUECKOTO pacipeieleH s BBIOOPKU, IOCTPOEHUE MOJIUTOHA U
THCTOTPaMMBI.
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3 METOJUYECKHE PEKOMEHJIAIIAU IO BBINMOJHEHHWIO KOHTPOJBbHOM
PABOTbI

KonrtponbHas paboTa siBiisieTcst Hanbosee 3HaYUMbIM JIEMEHTOM CaMOCTOSITENIbHOW paboThI A
CTYACHTOB 3a04HOH (hopMbI 00ydeHus. BrimonHeHne KOHTPOJIBbHON paboThl MOMOTAET Jy4Ille U3Y4YnTh
OCHOBHBIC IIOJIOKEHMsI aJreOpbl, T€OMETPUM U Hayajl MaTeMaTH4YeCKOTr0 aHajlu3a, YSICHUTh CYThb
Pa3IMYHBIX TEOPETUUECKUX MOIX00B K ATUM IpolieMam.

[Ipy HamMcaHUM KOHTPOJBHOW pPabOTBHl CTYAEHTHl H3Yy4YalOT 3HAUUTENbHBIH TEOPETUUECKUI
MaTepual; 3HAKOMSITCSA C OCHOBHBIMH TIOHSATHSMHM M KAaTEropusMu y4eOHOW TUCIMILIMHBI,
IpUOOPETAIOT HABBIKU PabOThI CO CHELMATIbHOM JIUTEPATypOii; ydaTcsl aHaIU3UPOBATh TEOPETUUECKUI
MaTepuai; OCBauBalOT METO/Ibl MATEMaTUYECKOIO aHAJIN3a.

BeinmonHenue nomaiiHedl KOHTPOJbHOM pabOThl ONpENeNseT CTENEHb YCBOEHHUS CTYIEHTaMH
M3Yy4aeMOro MaTepuaia, yMEHUE aHaJIU3UpOBaTh, CUCTEMATU3UPOBATh TEOPETUUYECKUE OJIOKEHUS U
IPUMEHSThH [TOJyYEHHbIE 3HaHUS NP PEILIEHUH IPAKTUYECKUX 3a/1a4.

[Tpy BBIIOIHEHUU KOHTPOJIBHON PabOThI HEOOXOIMMO BOCIIOJIB30BAThHCS JIMTEPATYPOH, CIIHMCOK
KOTOpPOM MpHuBOAUTCA B paboyeid mnporpamme. B kadecTBe JIONMOJHUTENBHOW JIUTEPATYypPbl
PEKOMEHAYIOTCS CIIOBAPH, CIIPABOYHUKHU.

OOpamaem Bame BHMMaHUEe, YTO BBINOJIHEHHE KOHTPOJBHBIX paboT — 00s3aTesbHO.
CBoeBpeMeHHast cla4a KOHTPOJIBHBIX pPAa0OT SIBISETCS YCIOBHEM JIOIyCKa K TNPOMEXKYTOYHOMN
aTTeCTalluy 1O AUCLUILINHE.

CryneHTbl 3a04HOM (OpMBI O0y4YeHHs OOS3aHBI BBHINOJHUTH KOHTPOJIbHYIO paboTy B
NUCbMEHHOM BHJIE U MPEICTaBUTh €€ BEAYyIEMY IPEnoJaBaTeIo COOTBETCTBYIOIEH UCIUIUIMHBI He
no3jHee, 4yeM 3a 14 mHeit no Hadana ceccuu. Jlomyckaercst OTpaBKka KOHTPOJIBHBIX PadoT MO TOYTE.

Ecnu nomanissisi KOHTpoJbHasi paboTa BBIIOJHEHA HE B MOJIHOM 00BbEMe WM HE COOTBETCTBYET
TpeboBaHUsIM, TO paboTa BO3BpAIIAeTCs CTYACHTY Ha JOpabOTKy C yKa3aHHMEM B pELEH3UHU
BBISIBJICHHBIX 3aMedaHuil. BapuaHT ¢ 3amedaHusiMM HEOOXOAMMO MPUJIOKHUTH K HCIPABIEHHOMY
BapUaHTYy.

[Tony4yuB BapMaHT KOHTPOJIbHOM pabOThI, BbI 1OJIKHBI:

1)  W3yYUTh HACTOSIIUE METOIUYCCKUE YKAa3aHUS IS CTYICHTOB 3a04HON (OPMBI O0Y4CHMUS;

2)  BHUMATEJIBHO O3HAKOMHTBCS C 33aHHUSIMH;

3) 1momo0paTh COOTBETCTBYIONIHME Yy4eOHO-METOIUYECKHE IMOCOOMs, W3JaHHBIE B KOJUICIKE,
y4eOHYI0 TUTepaTypy, 03HAKOMHUTBCS C 110100paHHOM HH(pOopManMei;

4)  TpOBECTH pacyeThl, PEUIMTh 33Ja4M, NPEABAPUTEIILHO W3y4YHB THUIIOBBIC OOpa3ibl MO TEME,

UCTIONB3Ys y4eOHO-METOJMUECKUE TOCOOMsI, U3aHHbIE B KOJUIEIKE.

5)  odopmMuTh paboTy B COOTBETCTBUH C TPEOOBAHUAMH K 0(OPMIICHHIO.

TpedoBanusi kK 0popMIIEeHHI0O KOHTPOJIbHOH PadoThI

KonTposibHast paboTa BBINONHSIETCS B OTAEIHON TETPaIH.

KonTtposnbHast paboTa BKIIO4aeT B ce0sl caeyrolue pa3/ensl:

- TUTYJIbHBIN JIUCT,

- OCHOBHAs 4acTh,

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYpHI.

TutynbHBIN TUCT ABIsSETCA NEPBOI cTpanunei padotel. [Ipumep opopmiIeHHs TUTYIIBHOTO JHCTA
MIPUBOJIUTCS B TIPHIIOKEHHUH 2.

ConepxaHre OCHOBHOW 4acTH pabOTHI JOJDKHO COOTBETCTBOBATH 33JaHUIO B COOTBETCTBUU C
BapHMaHTOM METOJAMYECKUX YKa3aHWW. PacueTel JOKHBI OBITH MPOBEAEHBI IO JEHCTBYIOIIUM
METOJAMKAM.

B koHune paboThl MpUBOAMTCA CHHCOK JuTeparypbl. CHHCOK HCHOJIb30BAaHHOW JIUTEpPaTyphl
JIOJDKEH COZIeprKaTh CBEJCHHs 000 BCeX NCTOYHHMKAX, UCIIOJIb30BaHHbIX MPU BHIIIOJHEHUU PAOOTHI.
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[Tpu odopmieHnn yka3pBaThb HOMEp U OYKBY KaXkJIoro 3ajaHus. Pemenus 3amay opopmisiTh
HOAPOOHO, C MOSICHEHUSAMH M YKa3aHHEM COOTBETCTBYIOMIMX (OpMys, TeopeM M CBOHMCTB. I'padukm,
YEePTEKHU U PUCYHKH BBIMOIHIIOTCS C IIOMOIIBIO KapaH/1aIia U JTHHEHKH.

Ecnu momamiHsisi KOHTpOJIbHAs padoTa BBIMIOJIIHEHA HE B MMOJIHOM 00BEME WIIH HE B COOTBETCTBUH
¢ TpeboBaHMAMH, TO pabOTa BO3BpalIAe€TCA CTYIEHTY Ha J0pa0OTKy C yKa3aHHEM B pELEH3UU
BBISIBJICHHBIX 3aMeuyaHuil. BapuaHT ¢ 3aMeuaHUSIMH HEOOXOJAMMO MPUIOKUTH K HCHPABICHHOMY
BapHaHTYy.

[lepen BeIMONHEHHEM KOHTPOJIbHOI pabOThl B Hauaje TETpaaud HAMUIIUTE CBOM (PaMUIIUIO, UM
¥ OTYECTBO MOJHOCTHIO B MMEHHUTEIHLHOM MAACKe U YKAKUTE CBOU UACHTH(DUKAIIMOHHBIC TAPaMETPHI.

Hoenmudghuxayuonnvie napamempoi
K - xonmuecTBo OykB B Bameii ¢pamunuu (Hanpumep, it pamuaunu UBAHOB k=6)
M- KoJH4ecTBO GYKB B Bamrem nmenu (nanpumep, 11 umenn CEPTEN m=6)
p- mocnennsisi mudpa B HOMEpE Balllel 3a4eTHOW KHIDKKH, €C mocienHss nudpa pasra 0, To
B3sTh P=10

HpHMepr BBINOJIHEHUS THUIOBLIX 3aJaHUii

2x2+x—10
x24+x—6
HenocpencrBenHas moICTaHOBKA NIPEIEIbHOTIO 3HAYEHUS apIYMEHTa X=2 IPUBOJUT K

3ananme 1. Beruucnure npeaen: lim,_,,

0
HEOMpeAeNIeHHOCTH (5)' UTOoOBI PaCKpBITh 3Ty HEOMPEIEIIEHHOCTb, PA3JI0KUM YUCIUTENb U

3HaMEHAaTelb Ha MHOXKUTEJIN M COKPATUM WIEHBI JpoOu Ha oOuuii MHOXKUTENb (X-2). T.K. aprymenT x
TOJIBKO CTPEMHUTCS K CBOEMY IPECIbHOMY 3HAYCHUIO2, HO HE COBIAIACT C HUM, TO MHOXKHTEIb (X-2)
OTJIMYEH OT HYJIS PU X—>2.

2x%+x—10 _ .. (x-2)(2x+5) _

lim,_,, 222710 = iy

] 2x+5 9
x2+x—6 X2 (r—2)(x+3) X2 43 5

3ananmue 2. Haiitn nponssogayro dyskmun ¥ = o (2% = 4z +4),
[To cBolicTBY nuddepeHpoBaHns CIOKHOM QYHKIMH (MPOM3BOAHAs BHEIIHEH (QyHKUUU
YMHOKaeTCsl Ha IIPOU3BOIHYIO BHYTPEHHEH (PYHKIIMN) BHaYale HaXOUM IIPOM3BOIHYIO HATYPAJIbHOTO
jorapudma 1 JOMHOXKaeM Ha MPOU3BOAHYIO NOIorapupMUUEcKOl PyHKIINU:

1

Y= (n(e® e 4)) =

(:]’.’2 —dr + -1Ji
HpOI/ISBOHHaﬂ CYMMBI paBHa CYMMC IIPOU3BOAHBIX W KOHCTAHTY MOXKHO BBIHOCHUTHL 3a 3HAK
HpOH3BOI[HOI>i, IMO3TOMY UMCCM:
/=m0 @]

P 1
a2 —dr +4

oo L
Y Ty
' 2 — 4

v 22 —dr+4

[2:]‘.’ — 4 (:]‘.’)'l + ﬂ]

(2 — 1)

3HaMeHaTenb JPOOH MOKHO CBEpHYTH 1Mo (opMyne kpaapat pazHocTu (L@ — 0" =a”=2ab+b7) "4 p
YHCITUTENE JBOMKY BEIHECEM KaK OOIIMI MHOXKHTEIh 32 CKOOKH:

2(r —2

i

Y

“(@w-27  cokpamaem: "~ i-2

. ridx
3aganue 3. BeruncinuTh HEONPEIEIEHHBIN HHTETPAT J'r v
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st Toro, 4ToOBl MPUBECTH HHTETPal K TaOIMYHOMY MpeoOpazyeM MOABIHTETPAbHOE BBIPAKCHUE
COIJIACHO CBOMCTBAM CTEIICHEH:
/ Virtdr = / ride

nanee, MpuMeHsis TaOIUYHbIA UHTETpall AJsl CTeNeHHON (YHKIINH

gt
dr = &
/T ! ra.+1+

npu " i, IOIy4HM

2/3+1 2 . 3y
a5 2 il rs do v
idr = ridr = = = (= ——— '
/\M I /r‘r r3{,3_’_1+ _;+ 5 +

3ananmne 4. BpIUUCIUTH ONPEACICHHBIN HHTErpal i+ ° %)

Ha ocHOBaHuU CBOICTB ompe/esieHHOro naTerpana u Gopmynsl Hetorona-Jleiormnma (
3

[ fxydx= FOf, = F&) - Fla)

2 ) moxy4aem

\ 905, g
- cdx=[=-dx+ |
24 x ) a” )

1

~dx =

VX

N~

] 1 5 1
+Jxf, =297 —4? |+ (Vo -Va)=2 . 65+1=14,

2 5 5

3aganue 5. Haiitu pemenue cucteMbl TMHEMHBIX YpaBHEHUN

W3 BTOpPOTO ypaBHEHHsI CUCTEMBI ITOJTydrM Z = —4-
[ToacTaBuM HaliIEHHOE 3HAYEHUE B TPETHE YPABHEHHUE M HalimeM, uro V' =3
3Hast 3HaYEHUA y U Z, U3 TIEPBOTO YPaBHEHHUS CUCTEMBI TIOJIyYHM ¥ = —6-

Perienue nanHoM cucremsr; *=-6. V=3 z=-4.
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4 3AJIAHUSI KOHTPOJIBHOM PABOTHI

1. Haiiaute npenensl GyHKIMIA:
.k -mik
o Mo mp
. xX*—=(k+m)x+km
) lem mp+ (M- p)x— x>’

. (k=x)(mx+ p)+ px?
o lim : .
o (KX=m)* +(k—m+ p)x
2. Haiigute mpon3BoaHbIE PYHKIIHIA:

px —k

by f(X)= (ekx +5/X™ P Log X)p+4_

(X+D(x+m+k)
3. HUccnenyiite QyHKITHIO f(x)= o 00IIel cXeMe U MOCTPouTe e

pX

a) F(X)=m*—x"sinx+

+ (m—l)X;

rpaduk.
4. Haiinure HeolnpeneaEHHbIE UHTETPAJIBL:
(X +k)(x+
(x+Rxp) g
X—m

a)

-sin™ \Jkx+ p cos/kx+ p i
D Jioce p ’

o [(mx+Kk)(x—p)Inxdx.

5. Brruncnure onpenenéHHbIe HHTETPAJIbI:
e
) j(9kx2 +4px+m)In xdx
1

p m-1

X
b) m 1,2 -
-([xz +k?

6. Haiinure miomane Gurypsl, OorpaHHYCHHON JTHHHSIMHA

y=psin>, y=(p+k)sin>, 0<x<mz.
m m

7. Haiigute 00BEM Tena, MOTYYEHHOTO BpalleHHuEM BOKPYT ocu Ox GUTYpBI, OTpaHHYCHHON

nuHusIME Y = p1/2(X—m), y=O, X=m+Kk.

8. HaiinuTe yactHele perieHus aupdepeHInanIbHbIX YpaBHEHHH, YI0OBIETBOPSIONINE TAHHBIM
HayaJbHbIM YCIOBHSM:

a) Y'=(k-2)x>—(m-)x+p+3,y(0)=k-m, y(0)=p-Kk;
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b) y*—(k+m)y+kmy=0, y'(0) =0, y(0) = p;

9. BemmonHWATE NEWCTBUA:

m -2 m k m O m—k p k
1 k p [-|-k 1 2 |—-|k+p p-m m+Kk
p 0 -pJl1 -p -m m P p-k

10. PemuTe cucreMy ypaBHEeHHI 10 mpaBuity Kpamepa

mx+ky—z=2;
X—=3y+pz=5;
px+my+z =K.

11. B ypae naxoautcs K 6embix, M+1 yepHbIX U P+2 KpacHbBIX 11apoB. M3 3Toit ypHbI Hayaady

BBIHUMAIOT TpH I1apa. KakoBa BepOSITHOCTh, UTO BHIHYTHIE IIAPHI OKAKYTCS:
a) BCE Pa3HOTO I[BETA;
b) Bce omnoro 1BeTa;
C) JBa mapa OJHOTO I[BETa, a TPETUM JAPYroro?

12. B ypue naxomutcs K 6enbix, m+1 depHbix u P+2 KpacHbIX mapoB. M3 3Toil ypHbBI Hayaady
BBIHUMAIOT ueThIpe mapa. CiryyaitHasi BenudruHa X — KOJIMYECTBO YEPHBIX IIAPOB CPEAH
BBIHYTBIX YeThIpeX. [IoCTpOUTh 3aKOH U MHOTOYTOJILHUK PacIpeieliCHuUs; COCTABUTh (DYHKIIHIO
pacnpenenenust F(X) u moctpouts ee rpaduk; HAWTH MAaTEMATHIECKOE OXKHIAHHE, TUCTICPCHIO
U CpeJiHee KBaApaTUUIeCKoe OTKIIOHEHHE BETMYHHBI X (BCE Pe3yIbTaThl OKPYTIISTH 10 COTHIX).
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5 BOITPOCHI AJIAA HOATI'OTOBKH K TIU®O®EPEHIIUPOBAHHOMY 3AYETY

[IpomexxyTounasi arrectanus OOYYArOIIMXCS OCYIIECTBIISACTCS 10 3aBEPUICHUU H3yUYCHUs
JUCLIUIUINHBL U TO3BOJIAET ONPEACIUTh Ka4eCTBO U YPOBEHB €€ OCBOCHHUS.

dopma IpOMEKYTOUHOW aTTeCTallMy Mo AucuuIuinHe «MaremaTuka» - qudQepeHIMpOBaHHbINA
3a4er.

Pe3yabTarsl OueHo4YHbIE CpecTBA
oﬁyqemm AJIA HpOMe)KyTO‘lHOﬁ arTrecranmumn
v01.2,
YO1.3, 3apanus ®OI1O0
v01.9,301.4 & g
CucTema THHEHHBIX ypaBHEHHH 7% = 0, mMeer pemeHHe ...
1. =5x; + x3= —4

Hawmenpmee sHavenne Gysxumn f(x) = (x —2 )5 Ha otpeske [0,1] pasHo ...

V1,V2,32 3aganus OOI1O
JlaHbI BEKTOPEI @ = {1;2;3 }, E={—1;—2;—3 } H E={2;4;6 }

Torna BeKTOp 7 4 3p + F HMEET KOOPJHHATHI ...

1.
” A 2
IInomazns Gurypsl, OrpaHHYEHHOM MapadoaoH y = x~ + 1, IPAMBIMH X = —1,
2 X =2 M OChIO aOCIIMCC PaBHA ...
Pebpo xyba ABOCAH,B;O,C; pasHo 6.
O,
G
I
B | | A |
I
L
—— i ———
/0 c
/
B X A
X
Bepmmna xyba O coBnagaeT ¢ HaganoM KOopAHHAT. Pebpa, Hexomamue H3 5ToH
BEPIIHHEL JISKAT Ha OCAX KOOPAHHAT, KaK H300pakeHO Ha PHCYHKe. X
— cepenuna pedpa 4 B. Toraa KoOpIMHATHI TOYKH X PABHEL ...
3.
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¥02.4,
¥02.7,302.3

Samanus OOI10

Teno aBIxeTCA MO TpAMOH co ckopocThio V(1) = (61 +4) (m/c). Torma nnuaa
ITyTH, IPOHIECHHOTO TEIOM 32 UETBEPTYIO CEKYHIY, PaBHA ...
JinA mpuHOIHIKEHHOTO BBIYHCICHHA 3HaUeHHA QYHKIHE V(X) B Touke X + AY
MOXXHO HCIIOIB30BATh (GOPMYITy (xg +Ax)" ~ xo" +n- xo"‘l -Ax, 1A
n- xon_l . Ax — npHpamesHe GQYHKIHH B TOUKE X(. SHadeHHA X U AX
BBIOMPAIOTCA TaK, YTOOB! OBLIO JETKO BEMHCIHTD y," . B IPH 3TOM X , B3ATOE 1O
MOZYIIFO, ZODKHO OBITh KAK MOMKHO MEHBIIIE.

Torna npHOMIDKEHHOE 3HAYCHHE BBIPAKCHHA (0_975)10 PAaBHO ...

V¥3,31

Samanus OOI10

9 =6 —4 3 1
Jass! matpunst 4 = uB= .Torma —-4—-2-B= ...
0 12 2 1 3

i 2
HeonpeneneHHbIH HHTETPaT j(x“l =k 6))61’6 paEBeH ...
\ X

4

OmnpenencHHEBI HHTETPAll _[
2\

15xdx

3 3 PaBeH ...

X —2x-3
Tlpenea dynxmuu |y, —————— PaBeH ...
r—=3X" +3x+3

31, 32,
301.4,302.3

Teopernyeckue BONPOCHI

Bekropsl. KoopauHats!l BekTopa. JleficTBHS ¢ BEKTOPaMH.

CkansipHO€ MTPOU3BEIEHNE BEKTOPOB. YTO0JI MEX1Y BEKTOPaMHU.

VYpaBHeHue npsmoil. B3anMmHoe pacronioskeHue mpsiMbIX.

[Tnomanu mmockux Guryp.

[Tnomaau moBepxHOCTE MHOTOTPAaHHUKOB.

[Inomaay moBepxHOCTEN TEN BpalllEHUSI.

OOBEMBI MHOTOTPAaHHUKOB.

OOBbEMBI TEN BpaleHUS.

ITocnenosarensHOCTE. [Ipenen mocnenoBaTeaIbHOCTH.

0. [Mpenen GpyHkIHMH B TOUKE U HA OECKOHEYHOCTH. PackphiTre
HEOIPEACIEHHOCTEN. 3aMedaTeIbHbIE TPEIEIIbL.

11. HenpepoiBHOCTh (hyHKIMI. ToukHM pa3pbiBa.

12. ITpousBonHas Gpynkuuu. [IpaBuna quddepenumrpopanus.

13. [Tpou3BoaHas CIOKHON (PYHKIIHH.

14. T'eomeTpUUYECKHil CMBICI TPOU3BOAHOM.

15. IIpumeHeHue MPoU3BOIHOM K HCCIET0BaHUIO (DYHKIIUH.

16. HauGonbIiee 1 HauMeHbIIIee 3HaYCHUS (PYHKIIMHA HA OTPE3KE.

17. Heonpenenéuuplii uHTErpal.

18. OnpenenéHHbIN HHTETPAIL.

19. 'eomeTpHuuecKue MPUIOKESHHUS HHTETPaa.

20. OcHOBHbIE TOHATHUS TEOPUU BEPOSITHOCTEH.

21. OCHOBHBIE TTOHATHUSI MATEMATHIECKON CTaTUCTHKH.

RHRoOoo~NoGO,r~WONE
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Kpurepun ouenku n1udpepeHuMpoBaHHOIO 3a4eTa

—«OTIUYHOY - TEOPETHUECKOE COAEPIKAHNE Kypca OCBOCHO MOJTHOCTHIO, 6€3 Mpo0OeIoB, yMEHHUs
chopMUpOBaHbI, BCE MPEIyCMOTPEHHbIE IMPOrpaMMOil yueOHbIE 3aJaHUSl BBIMOJHEHBI, KAYECTBO HX
BBITIOJIHEHHST OLIEHEHO BbICOKO. Ilpu mnpoxoxaeHuun OIIIO goCTUTHYT UYETBEPTHIM YPOBEHD.
JIOCTUTHYTBIA ypOBEHb OIICHKH pEe3yJIbTaTOB OOYYEHHsI CBUIECTENLCTBYET O TOM, UYTO CTYIEHT
croco0eH 0000maTe W OIEHHMBATH WHGPOPMALMIO, IOJNYYCHHYI0 HA OCHOBE HCCIECIOBAHHS
HECTAaHJAPTHOW CUTYallUM; UCIIOJIb30BaTh CBEACHUS W3 Pa3IMYHBIX MCTOYHHMKOB, YCIEIIHO COOTHOCS
UX C NIPEUIOKEHHON CUTYallHEH.

—«XO0polo» - TEOPETUYECKOE COJIepKaHHEe Kypca OCBOCHO IOJHOCThIO, 0e3 MpoOenos,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil yueOHbIe
3aJaHus BBINOJIHEHBI, HEKOTOPHIE BHUAbI 33aJaHUN BBIOJHEHbI ¢ omuOkamu. Ilpu mpoxoxaeHuu
®OIIO pocTUrHyT TpeTU YpOBEHb. JIOCTUTHYTHI YpOBEHb OIIGHKH PE3YJIbTaTOB OOYyYCHHS
MOKa3bIBAET, YTO CTYAEHT MPOJEMOHCTPUPOBAII ITTyOOKHE IPOYHBIC 3HAHUS U Pa3BUTHIC IPAKTHUECKUE
YMEHHMsSI U HaBBIKH, MOXKET CPaBHUBATh, OLICHUBATh U BHIOMPATh METObI PEIICHUs 3aJaHull, paboTaTh
IeJICHANPaBICHHO, MCIIONIb3Ys CBSI3aHHBIE MEX Ty c000i (hopMBbI IIpecTaBIeHUS HHPOPMALIHH.

—«Y IOBIIETBOPUTEIHHO» - TEOPETUUECKOE COJIepPKaHHUE Kypca OCBOCHO YaCTUYHO, HO MPOoOesb
HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOIMMbIe yMEHHS pabOThl C OCBOCHHBIM MaTe€pHaIOM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOil 0OydeHUs y4eOHBIX
3aJJaHU} BBINOJIHEHO, HEKOTOPbIE U3 BBIMOJHEHHBIX 3aJlaHuil coaepkaT omunoku. [lpu mpoxoxaenuu
O®OOIIO pOoCTUTHYT BTOpPOM ypOBEHb. JIOCTUTHYTBHII YpPOBEHb OLIEHKH pe3ylbTaTOB OOy4YeHUs
MOKA3bIBAET, 4YTO CTYIEHT O0JIaJjaeT HEOOXOJUMOW CHCTEMOH 3HAaHM M BIaJeeT HEKOTOPHIMU
YMEHUSIMH TIO JUCHUIUIMHE, CIIOCOOCH MOHMMATh W HWHTEPIPETUPOBATH OCBOCHHYIO WH(OPMAIHIO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00yueHus: yuyeOHbIX 3a/laHuil BBIOJIHEHO, HEKOTOphIE
U3 BBINOJIHEHHBIX 33JJaHUN COAEPHKAT OUIHOKH.

—«HeynoBnerBopurensHo» - Ilpu npoxoxaennn OO0 [gOoCTUTHYT mNEpPBBIA  YPOBEHb.
JloCTUTHYTBIN YPOBEHb OIICHKU PE3YJIbTaTOB O0YYEHHs CBUIETENBLCTBYET O TOM, YTO CTYACHT YCBOWJI
HEKOTOpBIE 3JIEMEHTApHbIE 3HAHUS [0 OCHOBHBIM BOIPOCAaM JUCLUIUIMHBI, HO HE OBJIAJEI
HEOOXOUMOM CHUCTEMOH 3HaHM, HEOOXOAUMbIE YMEHUS HE C(DOPMHUPOBAHBI, BHIIIOJIHEHHbIE YUeOHbBIE
3a/laHusl CoJIepKaT rpyOble OINOKH.
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IMTPUJIOXEHME 1

OO0pa3oBaTebHBII MAPHIPYT 00Y4YAKOIIETOCS 3209HOM (POPMBI 110 y4eOHOI

JTUCHUILINHE
Kountposnpyemsie
KonTposabHas pasaebl (TSMLI) KonTposmpyembie Ouenounbre cpeacTsa
TOYKA yueOHOI pe3yJabTaThl
AUCHHUILIMHBI
Nel Paznen |. Onementsr | OKOI1, IIK 2.3 Tect 1 TeopeTnueckue
AHAJUTUYECKON Jomarssis BOITPOCHI
reoOMETpUU KoHTposibHas | 2 TunoBsie 3a1aun
pabora
Ne2 Paznen 2. K 1.2, 11K 2.3 Tect 1 TeopeTuueckue
[IpakTuueckas Jomannuss BOIIPOCHI
reoMeTpus KoHTposibHas | 2 TunoBsie 3a1aun
pabora
Ne3 Pa3nen 3. Jluneiinas K 1.2 Tect 1 Teopetnueckue
anredpa Jomarnrnsis BOIIPOCHI
KOHTpoJibHast | 2 TumoBble 3a7aun
pabora
Neq Paznen 4. Onementnr | 11K 1.2, [IK 2.3, Tecr 1 TeopeTnueckue
MaTeMaTUYeCKOro OK 01 Jlomamuss BOIIPOCHI
aHaJn3a KOHTpoJibHAst | 2 TumoBble 3a7aun
pabora
Ne§ Paznmen 5. OcHOBBI IIK 1.2, OK01, OK Tect 1 Teopetuueckue
TEOpPUH 02 Jomarssis BOIIPOCHI
BEPOATHOCTEH U KOHTposbHasg | 2 TumoBkle 3a1aun
MaTeMaTUYECKON pabora
CTaTHCTUKH
Mpomexyroun | Juddepenuuposann | [IK 1.2, T1K 2.3, DII10 Tect (OII10)
af aTTecTanus BII 3a4eT OK 01, OK 02

19




[MPUJIOXXEHUE 2
Oopasenr opopmiIeHHsI TUTYJILHOTO JIMCTA KOHTPOJILHOM padoThl

MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit deaepanun

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckui rocy1apCTBEHHbIM TEXHUUECKU YHUBEPCUTET
nM. I'. 1. HocoBa»
MHoronpopuIbHBIA KOJIIEIK

KOHTPOJIBHAS PABOTA 110 AUCIHHUAIIJIMHE
«MaTeMaTHKA»

Beimonnuin (a)
CnenuaibHOCTD:

I'pynna
[udp

[IpenonaBarenn

Marnutoropck, 20 T.
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