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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenbto ocBOEHHSI YUeOHOM TUCIMITIIMHBI «MaTemMaTukay sBisieTcst GopMUpOBaHHUE Y
00y4aroIuXxcsi KOMIIETEHIIUN B COOTBETCTBHH C TPEOOBAHHUSIMH 00pa30BaTEIbHOIO CTaHAapTa
BbICIIIEro 00pa3oBaHus (eepaibHOT0 TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO
yupexieHus: 1 Poccuiickoro yHuBepcUTETa TpaHCIOPTa 110 crienuanbHocT "23.05.04
DKCIUTyaTanust )KeJIe3HbIX JOPOr'" ¥ MPpUOOPETCHUE UMH:

- 3HaHUI OCHOB MaTeMaTHUYECKOTO anmapara, He0OX0IMMOr0 JJIsl pEHICHHUs KaK TEOPETHUECKUX,
TaK ¥ MPaKTHYECKUX 3a7ay;

- yMeHHH chopMynHpoBaTh 3a7auu MO CIIEHUAIBHOCTH Ha MAaTEMaTHYECKOM SI3bIKE, K
CaMOCTOSITEIbHOMY M3YYEHHUIO y4eOHOM JTUTEPaTypHI;

- HaBBIKOB MaTeMaTUYECKOTO MCCIEA0BaHUS MIPUKIAIHBIX 3a/a4.

2. MecTo yueOHO#H qucuuiuinabl B ctpykrype OIl BO

VYuyeOnas aucuuminuHa "Maremaruka" otHocuTces Kk 010ky 1 "Jlucuurinuasl (Moayan)" u
BXOJIUT B €r0 0A30BYIO YaCTh.

3. [lnanupyemble pe3yJabTaThl 00y4YeHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IVIAHUPYEMBIMHU Pe3yJIbTaTAMH OCBOEHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

[Iponecc n3yueHus AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

OIIK-1 CrniocobeH pemiate HH)KEHEPHBIE 33/1a49H B TPOPECCUOHATBHON IEATEIIbHOCTH
C UCIIOJIb30BaHUEM METOJI0B €CTECTBEHHBIX HAYK, MATEMAaTHYECKOI0 aHaIu3a
Y MOJICIIMPOBAHMS

VK-1 CrniocobeH ocyecTBIATh KPUTHUECKUI aHaIn3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CCTEMHOTI'0 IOJIX0/1a, BbIpa0aThIBATh CTPATETUIO ACHCTBUIM

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
16 3auetHbIX equHUIL (576 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3oBarenbHble TEXHOJIOTHH, UCTIOIb3yeMble PU 00YUEHUH 110 AUCLUILIIHE
"Matemaruka', HapaBJIeHbl Ha peaTu3alUi0 KOMIETEHTHOCTHOIO OIX01a U IIUPOKOE
UCIIOJIb30BaHUE B yU€OHOM Ipollecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHH B
COUYETaHHH C BHEAYIUTOPHOI paboTOil C 11enbi0 GOPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX
HABBIKOB CTY/AECHTOB. [Ipy n3ydeHnn AUCUMITIIMHBI UCTIOIB3YIOTCS CIEAYIOINe
o0pa3oBaTeNbHbIE TEXHOJIOTHHU: JEKIIMOHHO-CEMUHAPCKO-3aueTHAast CUCTEMA: IIPOBeICHHE
JIeKUUH, MPAKTUYECKUX 3aHITUM, 3alIUTa KOHTPOJIbHBIX padboT, MpruemM
’K3aMeHa;MH()OPMaIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH: paboTa ¢ 0a3aMu TaHHBIX,
UH(OPMALMOHHO-CITPABOYHBIMU U TIOMCKOBBIMH cucTeMami. [1pu peanusanuu MHTEPaKTUBHBIX
¢dbopM npoBeZieHHS MPAKTUYECKUX 3aHITUNA MPUMEHSIETCS METO]I PeLIeHHS 3a7a4 B AUAJIOTOBOM
peXHUME: ITPENoaBaTellb OTBEYAET Ha BOIIPOCHI CTYIEHTOB M MOXKET UM 3aJaBaTh BOIIPOCHI 11O
OCHOBHBIM MOHATHUSM, U3ydaeMoi TeMbl. CaMocTosATeIbHas padoTa CTYJeHTa OpraHu30BaHa C
MCIIOJIb30BaHUEM TPAIUIIMOHHBIX BUAOB paOOThl U HHTEPAKTUBHBIX TeXHOIOTHN. K
TPaIUILIMOHHBIM BHJIaM pabOThI OTHOCSATCS OTPAOOTKA TEOPETHUECKOTO MaTepHrala 1o yueOHbIM
noco6usiM. K MHTepakTUBHBIM TEXHOJIOTHSIM OTHOCUTCS OTPAaOOTKA OT/AEIbHBIX TEM, IOJIMOTOBKA
K TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHOM aTTECTAllMM B UHTEPAKTUBHOM PEKUME,
MHTEPAKTUBHBIE KOHCYNITALIMU B PEXKUME PEATILHOTO BPEMEHH 110 CIIELUAIBHBIM TEXHOJIOTUSM,
OCHOBAHHBIM Ha KOJUIEKTUBHBIX CIIOCO0AX CaMOCTOSITEIbHOM paboTh! CTy1eHTOB. KoMIiekcHoe
UCIIOJIb30BaHUE B YUEOHOM IPOLIECCE BCEX BBIMICHA3BAHHBIX TEXHOJOTHIA CTUMYIIUPYET




JUYHOCTHYIO, MHTEJUIEKTYaJIbHYI0 aKTUBHOCTD, Pa3BUBAIOT NTO3HABATEbHBIE MPOLECCHI,
croco6cTByeT OPMUPOBAHUIO KOMITETEHI[UI1, KOTOPBIMH JTOJIKEH 00s1aaTh Oy Iymuit
cnenuanuct. Peanuzanys KOMIETEHTHOCTHOTO U JIMYHOCTHO-AEATEIbHOCTHOTO ITOAX0/10B C
MCIIOJIb30BaHUEM MEPEUUCICHHBIX TEXHOJIOTUI PeyCMaTpPUBAECT aKTUBHBIC 1 MHTEPAKTUBHBIC
dbopMbI 00ydeHHs (IUATOTUYECKUN XapaKTep KOMMYHUKATUBHBIX ACMCTBUN MpernoaaBaresns u
cTyaeHToB). [Ipy U3ydeHnN AUCHUILTUHBI HCTIOJIB3YIOTCS TEXHOJIOTHH 3JIEKTPOHHOTO O0yYeHHS
(uHOpMaIOHHBIE, UHTEPHET PECypPChl, BEIUUCIUTENIbHAS TEXHUKA) U, IPU HEOOXOAUMOCTH,
JMCTaHIIMOHHBIC 00pa30BaTeIbHBIC TEXHOIOTUH, PEaTU3yeMble B OCHOBHOM C MTPUMEHEHHEM
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETEH MPH OTIOCPEAOBAHHOM (HA PACCTOSHHH)
B3aMMOJICHCTBUH 00YYarOMIerocs U MeAarorndyeckux paboTHUKOB. .

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejam)

PA3JIEJT 1
Pa3nen 1. Beenenue

1.1. Ilpenmet MaTeMaTUKu, €€ pOJib 1 MECTO B COBPEMEHHON HayKe U TEXHHKE.
1.2. Onpenenurenan BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA U BHIYUCIICHHE.
1.3. Pemenue cucreM TMHEHHBIX ypaBHeHUH o hopmynam Kpamepa.

BBIIIOJIHCHUC KOHTPOJIbHBIX pa60T, MMPOXOKACHHUC 3JICKTPOHHOT'O TCCTUPOBAHUS

PA3/IEJI 2
Pa3znen 2. DnemeHThI BEKTOPHOI anreOpbl

2.1. JIuHeitHble Onepany HajJ BekTopamMu. JINHEeIHO He3aBHUCUMBbIE CUCTEMBI BEKTOPOB. basuc.
Cucrema KOOpAMHAT.

2.2. JIuHeliHbIE ONEpalliK HaJl BEKTOPAMHU B KOOPAMHATAX.

2.3. CxansipHO€ NPOMU3BEJCHNE B TPEXMEPHOM IIPOCTPAHCTBE U €ro cBOMCTBA. J{i1MHa BeKTopa.
VYron mexy BekTopamu. BekTopHOE U cMelIaHHOe IPOU3BEACHUS.

BBITIOJTHCHUEC KOHTPOJIBHBIX pa60T, MPOXOKACHUEC SJICKTPOHHOT'O TCCTUPOBAHUSA

PA3/IEJI 3
Paznen 3. Ananutudeckas reomeTpus

3.1. YpaBHEeHUE TUHUM HA TJIOCKOCTH.

3.2. YpaBHeHME NPsAMON Ha IUNIOCKOCTH. Pa3nnyHble BUABI ypaBHEHUS NPAMOIL: 0 TOUKE U
HAIPAaBIIAIONIEMY BEKTOPY; MO JIBYM TOUYKaM; TOYKE U YIIIOBOMY KO3 PUIIUEHTY; B OTpe3Kax.
YpaBHeHUe MPsIMOH 10 TOUKE U HOpMaIbHOMY BekTopy. OOI11ee ypaBHEHHE IPSMON Ha
IJIOCKOCTH. YacTHbIE ciydan.

3.3. Yroa Mexay npsiMbIMU Ha INIOCKOCTH. Y CJIOBUS NapajIEIbHOCTH U MEPIEHAUKYIISIPHOCTH
JIBYX TIpSIMBIX. PaccTostHUE OT TOYKHU 10 PSIMOM.

3.4. KpuBble BTOPOTO MOPSAIKA: OKPYXKHOCTb, IIIUIIC, TUIIepOoia, napadbona. X kaHOHHYecKue
YPaBHEHMSI, SKCLIEHTPUCUTET, (POKYCHI, ACUMITOTHI, IUPEKTPHUCHI.



3.5. IonsipHble KOOPIMHATHI HA TNIOCKOCTH, UX CBS3b C IEKAPTOBBIMU KOOPIMHATAMH.
VYpaBHEHUE JTUHHUH B MOJIIPHON CUCTEME KOOPIUHAT.

3.6. YpaBHeHHE TOBEPXHOCTH B IPOCTPAHCTBE.

3.7. YpaBHeHHe MI0CKOCTU. Pa3iarunbie BUJIbI YpaBHEHUS IIJIOCKOCTH: IO TPEM TOUYKAM; IO IBYM
TOYKaM M BEKTOPY KOJUTMHEAPHOMY TUIOCKOCTH; TOUYKE U ABYM BEKTOPaM KOJTHHEAPHBIM
IUIOCKOCTH; 110 TOYKE U HOPMaJIbHOMY BEKTOpY; oOllee ypaBHEHUE, TNIOCKOCTH. YacTHbIE
CILy4au.

3.8. YpaBHEHUs TUHUHU B IPOCTPAHCTBE.

3.9. YpaBHeHus npsMoil B mpocTpaHCcTBe. PasinyuHblie BUbl ypaBHEHUH NPSAMOM: 110 TOUKE U
HANPAaBIIAIOLIEMY BEKTOPY; IBYM TOYKaM; O0IIHMe ypaBHEHUS MPSIMOK.

3.10. Yros Mexay IIIOCKOCTSIMM; YTOJI MEXAY IPSIMBIMU; YTOJI MEXY MPSMOM U IJIOCKOCTHIO.
VYcioBus napajuienbHOCTU U HEPIEHANKYISPHOCTH.

3.11. IloBepxHOCTH BTOPOTO MOpsiIKa: cepa, JUIUIICOU I, TUIIEPOOTOUIbI, TAPAOOTOUTIBI.
[{unuHapryeckre MOBEPXHOCTH.

3.12. Hunuaapudeckue U chepruueckiue KOOPAMHATHI, HX CBSI3b C JIEKApPTOBBIMH KOOPAMHATAMH.

BBITNIOJITHEHHE KOHTPOJIBHBIX padOT, MPOXO0KIEHUE 3JIEKTPOHHOIO TECTUPOBAHUS

PA3JIEJI 4
Paznen 4. DneMeHTHI TMHEHHOM areOpbl

4.1. Ilonsatue matpuupl. JleicTBUS HaJl MaTpULIaMU: YMHOXKEHHUE MaTPULL HA YUCJIO, CII0)KEHNE U
YMHOXEHHUE MaTpull. TpaHCIIOHUPOBAaHUE MATPULL.

4.2. OnpeaenuTteny n-ro MopsaKa, UX CBOMCTBA U BhIUKCIEHUE. AlreOpandecKue JOTMOTHEHUS U
MHUHOPBI.

4.3. O6patHas MaTpula. Pernienne cucteM JMHEHHBIX YpaBHEHHI MaTPUYHBIM CIIOCOOOM.

4.4. Panr matpuiibl. Berunciienue panra MaTpHilbl ¢ IOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUM.
Teopema o 6a3ucHom MuHOpe. [IoHsATHE O pelIeHNH TPOU3BOJILHBIX CUCTEM JIMHEHHBIX
ypaBHeHul. Teopema Kponekepa-Kanemnm.

4.5. PemieHne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUH MetonoM ["aycca. [Ipouenypa
HaxO0XJIeHUs 00paTHOM MaTpuIlbl MeTooM ["aycca.

4.6. Jlu"eliHoe BEeKTOPHOE MPOCTPAHCTBO. JINHEelHbIe TpeoOpa3oBaHMs, UX MATPHIIbI.
CobcTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO NpeoOpa3zoBaHusl.

4.7. KBanpatuunslie popmsl. [IpuBeaeHne kBaapaTHUHbIX (OpPM K KAHOHUYECKOMY BUY.
[TpuBeneHre K KAHOHMYECKOMY BHJly YPaBHEHHSI KPUBOW BTOPOTO MOPSAKA.

BBITMIOJTHEHHE KOHTPOJIBHBIX pabOT, MPOXO0KIEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 5
Pasnen 5. BBenenue B MaTeMaTHUECKUI aHaAIN3

5.1. YucnoBast mocie10BaTeNbHOCTb, IPEIEI YNCIOBOM NOCIe10BaTeIbHOCTH. CylllecTBOBaHNE
npejiesia MOHOTOHHOW OrpaHMYeHHOMN nociefoBareabHocTu. Yucno e. HatypanbHsblii torapugm.
5.2. Ilpenen pyHKUIUHU B TOUKE, OJJHOCTOPOHHHE Npesensl. [Ipeaen pyHKimu Ha 6€CKOHEUHOCTH.
beckoneuHo mainbie QyHKIMHU U UX cBOMCTBA. OCHOBHBIE TEOPEMBI O TpE/eax.

5.3. BeckoneuHo OomnbIre GYHKIUU U X CBOMCTBA. CBsI3b MeX 1y OECKOHEYHO OONBIIUMU U
O6eckoHeyHO MabIMU QyHKIUSAMU. CpaBHEHHE OECKOHEYHO MajbIX. DKBUBAJICHTHbBIC
0ECKOHEUHO MaJIble.

5.4. HenpepbIBHOCTH GYHKIIMH B TOUKe. HeNmpephIBHOCTH OCHOBHBIX AJIEMEHTAPHBIX (YHKITUH.



HemnpepbIBHOCTH CyMMBI, IPOU3BECHH S, YACTHOTO U CYNEPIIO3HUIINH HEITPEPHIBHBIX (PYHKIIHIA.
5.5. OnHOCTOPOHHSSL HEMPEPHIBHOCTD. TOUKM pa3pbiBa QYHKIUU U UX KIacCUPUKAIMS.
5.6. CoiicTBa (hyHKIMH, HEIPEPHIBHBIX HA OTPE3KE: OTPAHHYEHHOCTh, CYIIIECTBOBAHUE
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYCHH, CYIIECTBOBaHHE MPOMEKYTOYHOT'O 3HAYCHHUSI.

BBITIOJTHCHHUE KOHTPOJIBHBIX pa60T, IMPOXOKACHUEC SJICKTPOHHOI'O TCCTUPOBAHUSA

PA3JIEJI 6
Paznen 6. luddepenunanbsnoe ncuncnenue GyHKIUH OJHON EPEMEHHON

6.1. IlpousBoHas PyHKIMH, €€ TeOMETPUIECKUi 1 pusmueckuii cMpicia. [Ipon3BoaHas CyMMBl,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

6.2. Ilpon3BOTHBIE OCHOBHBIX 3JIEMEHTapHBIX QyHKIUH. [Ipon3BoaHas CIOXKHON (HYHKINH.
[TpousBoaHast 0OpaTHON QYHKIIMH.

6.3. Iuddepennman pyakmun. ['eomerpruueckuii cmpicn quddepernuana. MIHBapuaHTHOCTH
dbopwmsl iepBoro auddepennuana. [lpumenenus quddepennnana K mpuOIMKEHHBIM
BBIYUCIICHUSIM.

6.4. [IpousBoanbie u quddepeHnnans Becux nopsakos. @opmyna JlelbHua.

6.5. Teopemsr Pomns, Jlarpamxka, Komu. [Ipasuno Jlonurans.

6.6. ®opmyna Teitnopa ¢ ocTaTOYHBIM WieHOM B popme Jlarpanxa.

6.7. [IpencraBnenune QPyHKIMiA eXpx, sinx, cosx, In(1+x), (1+x)"? mo popmyne Teinopa.
[Tpumenenue dhopmyisl Telinopa K TpUOIMKEHHBIM BHIYUCICHUSIM.

6.8. Monoronnsie pyHKIH. TeopeMbl 0 BO3pacTaHUH U YObIBaHUH (DYHKIIMH HA HHTEPBAJIE.
6.9.0xctpemymsl pyHkuuu. Heobxoaumele ycinoBust skcTpeMyMa. OTbICKaHHe HauOOJIbIIEro 1
HAaUMEHBIIIEr0 3HAU€HUI (QYHKIIMU Ha OTPE3KE.

6.10. BeimykiocTs ¥ BOTHYTOCTb Ipaduka GyHKiun. Touku neperuda.

6.11. ACUMITOTBI KPUBBIX: BEPTUKAJIBHBIC, TOPU30HTAIIbHBIEC  HAKJIOHHBIE.

6.12. Obuas cxema uccienoBanusi QyHKIMH U IOCTPOEHUE ee rpaduka.

6.13. BextopHas ¢pyHKIHUS CKAIIPHOTO aprymenTa. [IponsBojHas, ee reoMeTpu4ecKuil 1
bu3nyecKuil CMBICI.

6.14. [lapameTpuyeckue ypaBHeHHs KPUBOM Ha IUIOCKOCTH U B IpocTpaHcTBe. DyHKIMH,
3a/laHHbIe MapaMeTpUIecKH, X auddepeHupoBaHue.

BBITMIOJTHEHNE KOHTPOJIBHBIX pabOT, MPOX0K/IEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJT 7
Paznen 7. HeonpeneneHHsli U ONPeNEIECHHbII HHTETPaJIbI

7.1. IlepBooOpasnas pynkums. Heompeaenenusiii mHTETpal, ero cBoiictsa. Tabmuma
uHTerpanoB. HemocpenctBenHoe HHTErpupoBanue. MIHTerpupoBaHue nojacTaHOBKOM (3aMeHa
HEPEMEHHOI1) U 110 YaCTsM.

7.2. UnTerpupoBanre pallMoOHANbHBIX QYHKIUHN MyTEM pa3iio’KeHUs Ha MPOCTEeHIINe Ipoou.
7.3. InTerpupoBaHie HEKOTOPHIX KIACCOB TPUTOHOMETPUUYECKUX (YHKLIUH.

7.4. UnTerpupoBaHyue HEKOTOPBIX KIACCOB UPPALIMOHATBHBIX (PYHKIIHH.

7.5. OnpeneneHHbIi HHTETPAJl KaK MPEAe] MHTErpaabHON cyMMbl. OCHOBHBIE CBOMCTBA
ONPENIETIEHHOT 0 UHTErpaa.

7.6. IlpousBosiHas MHTETpaia Mo IEPEMEHHOMY BepxHeMy npezeny. @opmyna HetoToHa-
JleiiOHMIIA.

7.”7. BerunuciieHre OnpeieIeHHOIO HHTErpajla: MHTErPUPOBAHUE 110 YACTSAM U IOJICTaHOBKOM.
7.8. IlpubnmkeHHOE BBIYUCIEHHE ONPEAEICHHOr0 HHTErpasa: (opMyJibl IPIMOYTOJIbHUKOB,



Tpaneuuii 1 CuMIICOHA.

7.9. HecoOcTBEHHBIC HHTETPAIIBI.

7.10. IlpunosxeHus ONpeaeICHHOT0 HHTETpasia K BRIYUCICHUIO TUIOIIA IEH MIIOCKUX (puryp, e
T KPUBBIX, 00bEMOB U IIOIIAJIEH TOBEPXHOCTEH TEJ BpaAIlCHHUS.

BBITIOJTHCHHUE KOHTPOJIBHBIX pa60T, IMPOXOKACHUEC SJICKTPOHHOI'O TCCTUPOBAHUSA

PA3JIEJT 8
Paznen 8. luddepenunanbnoe ncuncinenne GyHKIUN HECKOJIBKUX MEPEMEHHBIX, KPaTHBIC
UHTETrpabl.

8.1. @YHKIMM HECKOIBKUX IIEPEMEHHBIX; 00JIACTh OIpeeeH s, crioco0bl 3ananus. [Ipeaen
¢yHkuuu B Touke. HenmpepbIBHOCTD.

8.2. YacTHble IpUpaIICHUs U YaCTHbIE IPOU3BOIHBIE. ['eOMETpUYECKUI CMBICIT YACTHBIX
HPOU3BOJHBIX (PYHKIMH JBYX IEPEMEHHBIX.

8.3. [Tomnoe npupamieHue u moyHeii quddepenmnman. KacarenpHas TUIOCKOCTh B HOPMaJh K
noBepxHocTH. ['eomeTpuueckuii cMbIci MoIHOro quddepeHnmana GyHKIUY IBYX IEPEMEHHBIX.
8.4. IIpubnmkeHHbIC BBIYUCICHHS C TIOMOIIBIO TIOJIHOTO Ju(depeHImrana.

8.5. HacTHble IpOoU3BOIHBIE U JU(PEepeHIMabl BBICIIUX MOPIIKOB. Teopema 0 He3aBUCUMOCTH
YaCTHBIX MPOU3BOAHBIX OT MOpsiaKa AuddepeHunpoBaHms.

8.6. DkcTpeMyMbl (PYHKIIMHM HECKOJIBKUX NepeMeHHbIX. HeoOxonumblie ycioBus. @opmynupoBka
JIOCTAaTOYHBIX YCIIOBHM.

8.7. YcnoBHbIil 3kcTpeMyM. Meroa MHoxutenel Jlarpanxa.

8.8. [Ipon3BoaHas MO HAPaBIEHUIO U TPAJAMEHT; UX CBsI3b. [ eomeTprueckuil u puznyeckui
CMBICI TPaJINEHTA.

8.9. KpaTHble unTerpaiisl: 3aa4u, NpuBOAsIIME K HUM. /[BOilHBIE U TPOMHbBIE MHTETPAJIbL; UX
CBOICTBA, BEIYUCIIEHUE B IEKAPTOBBIX KOOPINHATAX.

8.10. 3ameHa nepeMeHHBIX B KpaTHBIX HHTErpasiax: Nepexo/] OT AeKapTOBbIX KOOPAUHAT K
HOJISIPHBIM, [IUJIMHJIPUYECKUM U CPEpUIECKUM.

8.11. 'eomerpuueckue u pu3nUeCKre TPUIOKEHUS KPATHBIX HHTErPaJIOB.

BBITMIOJTHEHHE KOHTPOJIBHBIX paboT, MPOXO0KIEHUE 3JIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 9
Paznien 9. O6bikHOBEHHBIE MU hepeHIInalbHbIe ypaBHEHUS

9.1. 3amaun, npuBoAAIIUE K OOBIKHOBEHHBIM U] PepeHInanbHbIM YpaBHEHUSM.
OO6bIkHOBEHHBIE AU epeHLnanbHble ypaBHEeHHS (OCHOBHBIE TOHATHUS U ONpeieieHus ). 3a1aua
Komm myst nuddepenipanbHoro ypaBHeHusI IepBOro nopsijaka. TeopeMa CyIiecTBOBaHUS U
€IMHCTBEHHOCTH peleHus 3a1aun Komm (6e3 nokaszarensctsa). [lonsaTue 06 ob1iem, 4acTHOM U
0coOoM perieHusX 1uddepeHanbHbIX ypaBHEHUH.

9.2. OcHOBHBIE KJIaCChl YPAaBHEHUI NIEPBOI0O MOPSKA, MHTETPUPYEMBIE B KBaJpaTypax:
YpaBHEHHUS € pa3AeSIOUIMMUCS IepEMEHHBIMU, OJJTHOPO/IHbIE, JTUHEWHbIE, ypaBHeHUs bepHyu,
ypaBHEHMs B MOJHBIX JuddepeHnnanax.

9.3. 'eomeTpuueckas HHTEPIIpETALMs pelieHui AU depeHnanbHbIX YpaBHEHHH IepBOro
nopsiaka. YucneHHbsle MeTob! penienus 3aaaun Komu: meton Oinepa, meron Pynre—Kyrra.
9.4. luddepennumanbabie ypaBHEHUs BBICIINX MOPsAKOB. 3amada Komm. Teopema
CYILLECTBOBaHMS U €JUHCTBEHHOCTH peuleHus 3a1aun Kommn. YpaBHeHus,J0yCKaroye
HOHMKEHUE MOPSIKA.



9.5. Jluneitabie nudepeHnanbable ypaBHeHus. [IoHITHE OJHOPOAHOTO U HEOAHOPOAHOTO
ypaBHeHHUs1. JIuHeiHble onHOpoaHbIe tuddepeHnnanbable ypaBHeHus. Cucrema
bynaamMeHTanbHbIX pemeHuii. Oomee pemenne. JInHeiHbIE OTHOPOIHBIC YPABHEHUS C
MOCTOSTHHBIMH KO3 HUITIEHTaMH.

9.6. Jluneitapie HeoTHOPOAHBIE MU P epeHIaTbHBIE YpaBHEHUS. TeopeMa 0 CTPYKType 0011ero
pewmenus. Merog Jlarpan:ka Bapuaniuy NpOU3BOJIBHBIX TOCTOSIHHBIX. JIMHEHHBIE HEOTHOPOAHBIE
YPaBHEHHS C TIOCTOSSHHBIMU KO3((hUIIeHTaMH. Y paBHEHHs C TIPABOM YacThIO CIEUATBHOTO
BHJA.

BBITIOJTHCHHUE KOHTPOJIBHBIX pa60T, IMPOXOKACHUEC SJICKTPOHHOI'O TCCTUPOBAHUA

PA3JIEJI 10
Pazmgen 10. Paner

10.1.Yucnossle paael. CxonuMocTs U cymma psiaa. HeoOxonumoe yciioBue cXoaMMOCTH.
JleiicTBUSA CO CXOASIIMUMUCS PSIIaMHU.

10.2. YucnoBble psibl C TOJ0KUTENBHBIMYU YieHaMU. JlocTaTOUHbIE IPU3HAKU: CPABHEHMUSI,
Hanambepa, panukanbHbIi npru3Hak Koy, nHTerpansHbii npusHak Koy,
10.3.3HakonepeMeHHbIe Psiibl. AOCOIOTHAS M YCIIOBHASI CXOJIUMOCTH. 3HAKOUEPEAYIOIIHECs
psanel. [IpusnHak Jleiioauma.

10.4.®yukiuoHanbHble psibl. O6nacte cxoaumocTu. [loHsATHE paBHOMEPHOI CXOIMMOCTH.
Teopema cxomumoctu Yeorimera. Teopema. Beliepmpacca. CBoicTBa paBHOMEPHO
CXOJISIIIUXCS PAJIOB.

10.5.Crenennsie paasl. Teopema AGens. Panuyc cxonumoctu. OCHOBHBIE CBOMCTBA CTEIIEHHBIX
PAIOB.

10.6.Pa3noxenue GpyHkuii B crenennsle pspl. Paa Teitnopa.

10.7.IIpumMeHeHne CTeNeHHbIX PSI0B K MPUOINKEHHBIM BBIUMCIICHUSM.

10.8.Pan @ypoe. Paznoxenne nepuoanueckux pyHkiuii B pag @ypee. DopmynnpoBka ycioBui
Pa3I0KUMOCTH B TOUKE.

10.9.Panp1 @ypbe A1 4eTHBIX U He4eTHBIX QyHKIMH. Pasnoxenue B psg Oypre
HEMepUOJNUECKUX (DYHKIMH.

BBITIOJTHCHUEC KOHTPOJIBHBIX pa60T, MPOXOKACHUEC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3IET 11
Pazpnen 11. DiieMeHTBI TEOpUU BEPOSITHOCTEN

11.1. TIpenmet Teopuu BeposiTHOCTeH. CinydaiiHble COOBITHSI, OTIEpaIliy HaJ COOBITHIMU U
OTHOIIEHHs MexX Ty HUMH. [IpocTpaHcTBO 3neMeHTapHbIX coObITuil. Kitaccuueckoe onpenenenue
BeposATHOCTH. Teopema cioxkenust BepositHocTell. HacToTa. ['eomeTprieckast BEpOSITHOCTb.

11.2. YcnoBHas BepostHocTh. He3aBucumMocTh cOObITHI. BEpOsSTHOCTH CyMMBI M IPOU3BEICHUS
cobrpiTuii. Teopema o momHO# BeposTHOCcTH. DopMmyibl baiieca.

11.3. Onpenenenune cinydyaiiHoN BenuuuHbl. OYHKIMS pacpeelIeHUs U €€ CBOMCTBA.
JIuckpeTHbIE M HENPEPBIBHBIE CIyYallHbIE BETMYNHBL. 3aKOH PACIIPENEICHUs BEPOSITHOCTEN
JUCKPETHOM CIIy4alHOM BeNn4nHbl. buHOoMuansHOe pactpeaenenue. Pacnpenenenue Ilyaccona.
11.4.YucnoBsle XapaKTEPUCTUKN JUCKPETHBIX CIy4alHbIX BEJIMUYMH. MaTeMaTnyeckoe
0’KMJIaHME, €r0 CBOKCTBA. [ucrepcus U CpeIHEKBaIPaTUIECKOE OTKJIIOHEHUE, OCHOBHBIE
CBOMCTBA U BBIYHMCIICHHE.

11.5. 3akoH pacnpeeneHus BEpOsSTHOCTEH (INIOTHOCTb BEPOSTHOCTEN ) HEPEPHIBHOM
CIIy4ailHON BeTMYMHBI. MaTeMaTH4ecKoe 0OKUJaHue, TUCIIEPCUS U CPETHEKBAIPATUUECKOE



OTKJIOHEHHE; UX BBIUMCIIEHNE U CBOWCTBA.

11.6. PaBHOMepHOE, TOKa3aTEIbHOE U HOPMAJIBHOE pacnpenesieHus. X ynucioBbie
XapaKTEPUCTHUKHU.

11.7. ®ynkuus Jlannaca. BeposTHOCTB monaianus B 3ajaHHbIA HHTEPBaJl HOPMAJIbHOM
CIIy4yallHOM BEIMYMHBIL. BEpOATHOCTH €€ OTKJIIOHEHUs OT MaTEMaTU4YECKOro oxunanus. [Ipasuiio
«TPEX CUTMM.

11.8. Cucrema 1ByX ciydaliHbIX BEIMUYMH. Y CIOBHBIE 3aKOHBI pAaCPECIICHUs. Y CIIOBHBIE
MaTE€MaTUYECKHE OXKUIAHUS.

11.9. 3aBucuMble U HE3aBUCUMBIE CllydaliHble BEUYUHBI. KOppensainoHHbIA MOMEHT.
Koaddumnuent koppensuuu. JInneiinas Koppensius, THHEHHAs perpeccus.

11.10. 3akon 6onpmux uucen. HepaBenctso Ueosimena. Teopema bepaymmm. Teopema
YeOniena.

11.11. IlpenenbHble TEOpeMBbl. XapakTepucTUyeckre (PYHKIMU U UX cBOMCTBa. LleHTpanbHas
npezenbHas Teopema JlsmyHosa.

11.12. TlocnenoBaTenbHOCTh HE3aBUCUMBIX UCTIbITAaHUN (cxeMa bepnysun). [Ipenenbubie
teopeMbl MyaBpa-Jlamtaca u I[lyaccona.

BBIIIOJIHCHUC KOHTPOJIbHBIX pa60T, MMPOXOKACHHUC 3JICKTPOHHOT'O TCCTUPOBAHUS

PA3JIEJI 12
Pasgen 12. MaremaTuueckast CTaTUCTHKA

12.1.0cHoBHBIE 3a]1auy MaTEMaTUYECKON CTAaTUCTUKU. | 'eHepanbHas U BBIOOpOUHas
COBOKYITHOCTHU JaHHBIX. Penpe3eHTaTUBHOCTh BEIOOPKH. CTaTHUCTHUECKOE pacIipe/iesieHue
BbIOOpKU. BapuanTel. YacToThl. DOMnupuyeckas GyHKIMS pacnupenenenus. [ ncrorpamma.
12.2.Cratuctudeckue OLEHKN IapaMeTpoB pacnpezneneHus. ToueuHple OLICHKU: HECMELLIEHHBIE,
3 PEeKTUBHBIE U COCTOATENbHBIE. | eHepanbHas U BbIOOpouHas cpennsisa. OleHKa reHepaibHOR
CpenHei mo BeIOOpoUHOM cpenneit. ['enepanbHas u BeiOOpouHas aucnepcuu. OreHka
reHepabHON AUCIIEPCUH 110 UCIIPABICHHOM BEIOOPOUHON AUCTIEPCUH.

12.3.nTepBanbHble OLIEHKU TapaMeTpoB pacipeaeneHus. JJoBepurenbHblii HHTEpBa.
HanexxHocTb. JIoBEpUTENBHBIE HHTEPBAJIBI 111 OLIEHKH MaTeMaTHYECKOTIO OKUJaHUS
HOPMAJILHOTO paclpeiesieHUs IPU U3BECTHOM U HEU3BECTHOM CPEAHEKBAAPATUUECKUX
OTKJIOHEHUSX. JIOBEPUTENBHBIN HHTEPBAJI JIs OLICHKU CPEIHEKBAPAaTUYECKOTO0 OTKIOHEHUS
HOPMAJILHOTO paclpeieeHus!.

12.4.Metoz HanbonbLIero mpasaonoaoous. OyHkius npapaonogoous. OneHka HaudoIbIIEro
paBaoNo00us. Y paBHEHHE MPABIOMOI00HSI.

12.5.2neMeHTbI KOPPEISIIIMOHHOTO aHanu3a. BeIOOpoUHbIi K03 (DUITMEHT KOPPETALMU; €ro
WHTEpBaJIbHBIE OIIEHKU. OCHOBHBIE CBOMCTBA PErPECCUU. Y PABHEHHUSI JIMHEWHOW PETPECCUH.
Haxoaenne napameTpoB JIMHENHONW PErpeccuy METOIOM HaUMEHBIINX KBaapaToB. OneHka
TECHOTBHI CBSI3U C MIOMOIIBIO KO3(pPUIIMEHTa KOPPENSIUU U KOPPEISILIMOHHOTO OTHOLICHHUSI.
12.6.Cratuctuyeckas mpoBepKa CTaTUCTUUECKUX TUoTe3. Hynesas u KOHKypupyro1as
runoTe3bl. OmmOKH mepBoro u BTOporo poaa. CTaTUCTUYSCKUN KPUTEPUH TPOBEPKHU HYJIEBOM
runote3bl. Kputnueckas obnacts. [IpoBepka rumnotessl 0 3akoHe pacrpe/ieIeHusl.
Pacnpenenenus: X2, Cteionenta u @uimepa. Kpurepuii cornacust [Tupcona (X2).

BBITMIOJTHEHHE KOHTPOJIBHBIX pabOT, MPOXO0KIEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJT 13
Jlomyck K 3auery



3al1UTa KOHTPOJIBHBIX padoT 1

PA3JIEJI 14
3ayeT ¢ OLEHKOM

3ayeT ¢ OLEHKOM

PA3JIEJ 15
Jlomyck K sK3aMeHy

3alUTa KOHTPOJIBHBIX paboT 2
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