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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIIETCHIIMU KOMIIETEHIIUH
1. VK-1 VK-1.1 Ananusupyer 3HAHMS: OCHOBHBIC HAYYHO- TEOPETUYECKUE U
Crniocoben MPOOJEMHYIO CUTYAIMIO |IPUKIAJHBIE ACIIEKTHl €CTCCTBEHHBIX HAYK
OCYIIECTBJIATh  |KaK CUCTEMY, BBIABIIACT |YMEHHsI: HAXOAUTh U KPUTHYCCKU OIICHUBATD
KPUTHYECKHIA ee 0a30BbIC MHPOPMaLIHIO, HEOOXOIUMYIO ISl peIIeHUs
aHaims COCTABIISIOIIME U CBSI3M  |TIOCTABICHHOM 3aa4u
POOJIEMHBIX MEX1y HUMH HABBIKH: JICKOMIIO3UIIMHU IIOCTABICHHON 3a/1a4H,
CUTyal i Ha IIOMCKA, KPUTUYECKOIO aHAJIN3a U CUHTE3a
OCHOBE uH(popManuu AJis e€ perieHus
CHUCTEMHOTI'O VK-1.2 Pa3pabarbiBaeT 1 |[3HAHHA: OCHOBHBIE METO/bI KPUTHYECKOTO aHAJIN3A U
101X0/a, COJZIEpKaTENbHO OCHOBBI CHCTEMHOTI'0 MOAX0/1a KaK O0IIEHayYHOTO
BbIpa0aTbIBaTh |apryMEHTHPYET MeToJa
CTpaTCruIo CTPATCruro / BapHUaHThI YMEHHUs: COIMMOCTABIATL PA3HBIC UCTOYHHUKHA
JEHCTBHAN pelenys npodaeMHoii  [MHOOPMAIKK C ENBIO BBIABICHUS UX IPOTHBOPEYHH
CUTyallMd Ha OCHOBE H ITOMCKAa JOCTOBCPHLIX CYKIACHUU
CUCTEMHOIO U HABBIKHU: JEKOMIIO3ULIUY TIOCTABICHHON 3aJa4uH,
MEXKIUCIUIIMHAPHOTO  |TIOMCKA, KPUTHYECKOIO aHAIM3a M CHHTE3a
T0JIX0/I0B, KPUTHUECKOTo |MH(POPMALNK [UIst €€ PELIEHUS; CTIOCOOHOCTHIO
aHaJIu3a UCTOUYHUKOB NPEATOXUTH PA3JIMYHBIC BAPUAHTBI PCUHICHUA
MH(pOPMALUHU U ITOCTaBJICHHOM 3a7]a4X U OLICHUTH UX IOCIEACTBUSA
OLICHUBAET TOCIIECICTBU
BO3MOKHBIX peNIeHUI
2. OIIK-1 OIIK-1.4 3Haer OCHOBBI |3HAHHUSI: OCHOBBI BBICHIEH MAaTEMAaTUKHU
Criocoben BBICILICH MaTeMAaTHKH, YMEHHUS: IIPEJCTABUTh ONIMCAHUE MTPOLIECCOB
CTaBUTE H CIIOCOOCH MPEJICTABUTE  |HaBBLIKH: MATEMATHYECKOTO OMHUCAHHS
pemaThb MaTeMaTH4eCcKoe MOJICIIUPYEMOTO TpoIlecca Ui 00BEKTa
WH)KEHEPHBIE U |OIMCaHUE IPOLECCOB,
Hay4HO- HCIIOJIb3YET HABBIKH
TEXHUYECKHE MaTE€MaTH4eCKOTro
3a1auu B cpepe |omHucaHus
cBOEH MOJEIINPYEMOTO

npodeccuoHab
HOM
JESATEIBHOCTH U
HOBBIX
MEXIUCLUIUIMHA
PHBIX
HaIlpaBJICHUN C
MCIIOJIb30BaHUE
M
€CTECTBEHHOHAY
YHBIX,
MaTEMAaTHYECKU
XH
TEXHOJIOTHYECKH

nporecca (00beKTa) s
PEHICHUSA WHXXCHCPHBIX
3a/1a4

OIIK-1.5 Hcnons3yer
METO/IbI
MAaTEMATUYCCKOT'O
aHaIM3a u
MOACIINPOBAHUA JJIA
000CHOBaHHUS IPUHATHS
peneHuii B
npohecCHOHATBLHOM
JEeSTEIbHOCTH

3HAHHMSA: MATEMaTUYECKHE METOJIBI JIJIs
HCIOIL30BaHHUA B IIPO(DECCHOHANIBLHON NeATEIbHOCTH
YMEHMSsI: peliaTh HeCTaHAapTHBIE 3a]]a4u C
MIPUMEHEHUEM MAaTeMAaTHUYEeCKUX 3HAHUHN

HABBIKH: BJIaJcHHE METOJAMH MaTeMaTHISCKOIO
aHaJgn3a U MOJCITMPOBAHUS




Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnumniamHa otHocuTCes K o0s3atenbHoi yactu OIIOIL.

JucuummHaa siBisieTcst 00s3aTeIbHON

Jns  mpomomkenust  (GopMupoBaHUS — 3aABJICHHBIX ~ KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
NpeINISCTBYIOMNX TUCHMIUIMH: HauepraTtenbHas reomerpust M uHxeHepHas rpaduka (YK-1),
Xumus (OITK-1)

W3yuaemas JOUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIIETCHIIMK B cienyronmux auciummHax: Punocopus (YK-1), dusuka (YK-1), OcHoBBI
TexHojoruueckoro mnpeanpunuMmarensctBa  (YK-1), ®usuka (OIIK-1), Conporusienue
marepuanioB (OIIK-1); rocymapcTBeHHOW HWTOTOBOM artectanuu B (Qopme: BrimonaHeHue,
HOJrOTOBKA K TMPOIEIype 3allMThl U 3alUTa BBIMYCKHOW KBaiudukanuoHHoit padorsr (YK-1),
BrimonHeHne, moAroToBKa K MpOIeaype 3alluThl M 3alllUTa BBIMTYCKHOW KBalU(UKAIIMOHHOU
pabotsr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

I[JISI q)OpMHpOBaHI/ISI 3asBJICHHBIX KOMHGTCHIII/If/'I HCIIOJIB3YIOTCA MCETOJOJOTMYCCKUC TCXHOJIOIUH,
peaIn3yromue HGHTGHBHOCTHLIﬁ, HHqHOCTHO-OpHeHTI/IpOBaHHLIP’I, HpaKTI/IKO'OpI/IeHTI/IpOBaHHIJﬁ
IIOAXOJBI.

OCHOBHBIMU CTPATCTUYCCKUMHU TCXHOJIOTUSAMU ABJIAIOTCA: JICKIMOHHBIC 3aHATHA, IMPAKTHYCCKUC
3aHATUA, ITPOLCAYPBI caM006yquI/m

Ha AOCTHIKCHUC KOHKPCETHBIX ueneﬁ O6y‘I€HI/I$I HaIpaBJICHBI IPHUMCHACMBIC TAaKTHUYCCKHC
TCXHOJIOTHH: 3aJJaHHA, I/IH(I)OpMaLII/IOHHBIC, KJIaCCHMYCCKas JICKL M

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

1 cemecTp

Komnuectso | Dopmupyemeie

Bunwl u TeMbl 3aHATHHI
JacoB KOMIIETCHIINU

JluHeiiHas ajareopa 22 OIIK-1, YK-1

Jlexuus. 1. Beenenue B kypc marematuku. [loHsATHE MaTpUIIBL. 2
KBanparnsie matpuipl. Onpenenurent 2-ro u 3-ro nopsijaxa.
MuHopsl. Anrebpanyeckue qonoaHeHus. Paznoxenue
ONPEIETUTENS O AIEMEHTAM NIEPBOM CTpOoKU. OnpeaennuTenu n-ro
nopsiaka. OCHOBHBIE CBOWCTBA ONPEACIUTENIEH.

[IpakTueckoe 3augtue. 1. OnpeaenuTeny, uX CBOMCTBA. 2
BrelunciieHue onpeaenuTenei.

Jlekuus. 2. Marpuua, ee pazmep. KBaaparnas Matpuiia, OCHOBHbIE 2
MOHSTHS (MOPSATOK, STUHIUYHAS MATPUIIA, HEBBIPOXKICHHAS,
TpeyrojibHasi). PaBeHCTBO MaTpull, CI0’KEHUE MaTpPULl, CBONCTBA.
YMHOKE€HNE MaTpULbl Ha YUCII0, cBOMcTBa. [IponsBenenne matpui,
cBoiicTBa. OOpaTHas MaTpuIla, TeOpeMa CyIIeCTBOBaHMs, TeOpeMa
€AMHCTBEHHOCTH.

IIpakTrueckoe 3aHsaTHE. 2. Pemenne cucTeM JIMHENHBIX YPaBHEHUI 2
metonoM Kpamepa. [leiictBus ¢ marpuniamu. OO6paTHas MaTpUIla.

Jleknus. 3. CucrteMa TMHEMHBIX YpaBHEHUH, OCHOBHBIC TTOHATHSI. 2
[IpaBuno Kpamepa, Teopema Kpamepa. ¥YcinoBue cyiecTBoBaHMs
HETPUBHUAJIBLHOTO PELICHHS] OTHOPOJHOM cucTeMbl. MaTpuuHas
3aIMCh U PELICHUE B MATPUYHON (hOpMe CUCTEM JIMHEHHBIX




ypaBHEHUH. Perienne mpon3BOJIbHBIX CUCTEM JIMHEHHBIX
ypaBHeHUM MeTtooM ['aycca.

[IpakTuueckoe 3ausTue. 3. Penienue cucteM ypaBHEHUI
MaTPUYHBIM CIIOCOOOM U MeToqoM ["aycca

3a,I[aHI/I5[ JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIIIOJIHCHUEC
KP

I/IsyquI/Ie JICKOMOHHOI'O MaT€purajia 1 IOArOTOBKA K TCKYHIEMY
KOHTPOJIIO, M3YUYCHHEC JOIIOJHUTCIIbHOIO MaTCpHraa.

10

BekTopHas ajareopa

22

Jlexuus. 4. CkansipHble U BEKTOPHBIE (PU3HMUECKHE BETUYUHbI
(cxopocTh, yckopeHue). BekTopsl, OCHOBHBIE MOHSTHS. PaBeHCTBO
BEKTOPOB. JIMHEHHbIEC Onepaluy ¢ BEKTOpaMu, cBorcTBa. OpT
BekTopa. [Tpoekius Touku, BekTopa Ha ock. CocTaBisonas
BeKkTopa. CBOMCTBA MPOEKITHIA.

[TpakTueckoe 3ansTue. 4. OCHOBHBIE MOHATHUS aIreOpbl.
JluHeliHble onepaluy Hajl BEKTOPaMHU B T€OMETPUUECKOH Gopme.
basuc. KoopauHatel Bekropa. JInHeliHbIe onepanny B
KOOpAMHATHOH hopme.

Jlexnus. 5. IIpsmoyrosbHas cucrema koopauHaTt. KoopauHatel
TOYKH U BeKTOpa. [lJ11 BEKTOPOB, 3aJaHHBIX CBOUMHU
KOOpJIMHATaMMU: YCJIOBUE PABEHCTBA, JINHEHHBIE ONlepalluy, IPU3HAK
KOJUIMHeapHOCTH. CKaJsIpHOE TPOU3BEICHUE, €70 CBOMCTBA, 3aIIUCh
B KOOpAMHATHOH (hopMe, MEXaHNYECKUH CMBICIL.

HpaKTI/IquKOG 3aHATHE. 5. CKaJ'ISIpHOC IIPpOU3BCIACHUC BECKTOPOB.

Jlexuus. 6. BekTropHOE IpOU3BEAEHHE, €T0 CBOMCTBA, 3aIIUCh B
KOOpJMHATHOHN opMe, MexaHN4eCKUi cMbIci. CMelIaHHoe
NPOM3BE/ICHUE, €r0 CBOMCTBA, 3aIIUCh B KOOPAMHATHOHN (opme,
TeOMETPUYIECKHI CMBICI.

[Mpaktuyeckoe 3anstue. 6. BeKTopHOE, CMENIaHHOE POU3BEICHHE
BEKTOPOB.

3aI[aHI/I$I JIJISL CAaMOCTOSTEIBLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
PI'P

I/I3y‘{eHI/IC JICKOHMOHHOI'O MaTepHrajia U IOATrOTOBKA K TCKYIIECMY
KOHTPOJIIO, M3YUYCHHEC JOIIOJHUTCIIbHOIO MaTépHraa,

10

OIIK-1, YK-1

AHajauTH4ecKasi reoMeTpus

24

Jlexuusa. 7. IIpenmer aHanmuTH4YecKor reoMeTpun. JInHUM HA
IUIOCKOCTH M UX YpaBHEHHUs. [[BE OCHOBHBIE 3a]Jaul aHAIIUTUYECKON
reometpud. [IpsiMast Ha MIIOCKOCTH. Y paBHEHUE NPSIMOU,
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY B JaHHOM HaIpaBJICHUU.
VYpaBHeHHe NPsAMOI ¢ HOpMaJIbHBIM BEKTOPOM U Toukoi. Ob1ee
YpaBHEHHUE NPSIMON Ha INIOCKOCTU U €70 YaCTHBIE CIIyYaH.
VYpaBHeHME MPSAMOM € YTI0BBIM KO3(PPHUIIMEHTOM U HaYaJIbHON
OpJIMHATOH. YpaBHEHUE MPSIMOU, IPOXOAAIICH Yepe3 JBE JaHHBIC
TOUYKH. YTOJ MEXIY NPSIMBIMHU, YCIOBHE MapaJIeIbHOCTH U
NEPIEHIMKYISIPHOCTU NPSIMBIX.

IIpaktrueckoe 3ansaTue. 7. I[Ipsamas Ha mI0CKOCTH

Jlexuus. 8. KpuBble BTOPOro MopsiaKa: OKpyKHOCTb, DILIUIIC,
runepooia, napadona. Ix KaHOHMYECKUE YpPaBHEHHS.
HccnenoBanue (popMbl KPUBBIX BTOPOTo MOPsAKA IO
KaHOHUYECKUM YpaBHEHUSIM. I10CTpOEHNE KPUBBIX.

[IpakTuueckoe 3ansTtue. 8. KpuBbie BTOPOro nmopsika: OKpy,KHOCTb,
3IUIMIIC, TUTIepOoa, mapabona. X KaHOHHMYECKUE YpaBHEHHS.

OIIK-1, YK-1




Hccnenoanue Gpopmbl KPUBBIX BTOPOTO MOPSIAKA 110
KaHOHMYECKUM ypaBHEeHMsIM. [locTpoeHne KpuBbIX.

Jleknus. 9. [1mockocTh, ypaBHEHUS INIOCKOCTH, MPOXOASAIIEH Yepes
TPU TOUYKH, C HOPMAJILHBIM BEKTOPOM H JaHHOM Toukoil. Ob1iee
YpaBHEHHUE IJIIOCKOCTH, €r0 UCCIEAOBaHUE. Y CIIOBUS
[apajuIeIbHOCTH U NEPIEHANKYISIPHOCTH TUIOCKOCTEN.

Jlunuu B npoctpanctse. [Ipsmas nunus, odiiee ypaBHeHHE
IpsIMO, KAHOHMUYECKOE, BEKTOPHOE U IIapaMeTpuueckoe. Bzaumuoe
PacoJIOKEHUE IPSIMBIX U IUIOCKOCTEN. Y CII0BUE NapaAJIEIbBHOCTH U
MEPIECHANKYIISIPHOCTH NIPSAMOM € INIOCKOCTBIO. YTOI MEXAY NPSIMOI
U IJI0CKOCThIO. Ilepeceuenne npsiMoi ¢ IIIOCKOCTBIO.

[Ipaktuueckoe 3anstue. 9. [1nockoctsb, npsiMasi B MpOCTPAHCTBE.

3amaHus U1 CaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
PI'P

W3yueHne TeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, M3YYCHUE JONOJIHUTEIBHOTO MaTepHaa,

12

BBenenue B ananus. {udppepenunaibHoe ucumncjieHue
(GYHKIIMH 0THOM IepeMeHHOIi.

50

Jlexuwms. 10. ITonsitre okpecTHOCTH TOUKH. beckoHeuyHO Masibie
dbyHkuu 1 ux cpoiictsa. [Ipenen pyHKIMM B TOUKE U HA
O6eckoHeuHocTH. ['Opr30oHTaNBHAS ACUMIITOTA TpaduKa QyHKIUH.
OCHOBHBIE TEOPEMBI O IIpeAeIIax: Mpeaes MOCTOSHHOU, Tpeae
CYMMBI, IPOU3BEICHUS U YaCTHOTO ABYX (pyHkiuit. [Ipenen
cnoxHou (pyHkiuu. TeopeMbl 06 OrpaHUYEHHOCTH (PYHKIINH,
UMEIOLIEH Mpesesn, 0 COXpaHEeHUH 3Haka QyHKIMHU U ee Ipenena, o
IIPEJIEIbHOM NIEPEX0/IE B HEPABEHCTBE, O IIPEJIENIE CI0KHOU
hyHKIIHH.

[TpakTrueckoe 3ansaTue. 10. @yHKIUN NEHCTBUTEIBHON
HNEPEMEHHOM, 001aCTh ONPECICHMSL.

Jlexuust. 11. CpaBHeHHE OECKOHEUHO MaJIbIX (YHKILIUH.
OKBUBaJIEHTHbIE OECKOHEUHO MaJible (PYHKIIMU U UX CBOMCTBA.
IlepBblii 1 BTOpOH 3aMeUaTENIbHBIE PEAEIIB] U CIEICTBUS U3 HUX.
Harypanbnsie norapugmel. Tabnuia 3KBUBaJIEHTHBIX OECKOHEUHO
maielx. OHOCTOpOHHME Npesensl. HenpepelBHOCTD QyHKIMM B
Touke. CBolicTBa (QyHKIMH, HETIPEPHIBHBIX B TOUKE. TOUKHU pa3phiBa
byHkuuy, ux kaccudukanus. HempepsIBHOCT 3J1eMEHTApHBIX
(yHKIMIA.

[Ipaktuueckoe 3anstue. 11. Beruncnenue npenenos. PackpeiTue
HEONPEIEJIEHHOCTEMN.

Jlexuus. 12. TlpousBoanas GyHKIUU. 33729, TPUBOISIINAECS K
MOHSTHIO MPOU3BOIHOM (3a/1aue 0 KacaTelbHOM, 3a/1a4a 0 CKOPOCTH
nBrkeHus ). OnpeneneHne mporu3BOIHON. 3aBUCHMOCTh MEXKTY
HENPEPHIBHOCTHIO U AUPPEepeHINPYEMOCTHIO (PYHKITHH.
I'eomeTpryeckuil ¥ MEXaHUYECKUN CMBICII IPOU3BOJHOM.
OcHoBHBIE TTpaBuia auddepeHIInpoBaHus.

[Ipaktuueckoe 3ansatue. 12. 3ameuarensbHbie npeaensl. CpaBHEHHE
0ECKOHEUYHO MaIbIX (DYHKIHH.

Jlexuus. 13. [IponsBoaHas coKHON M 0OpaTHOM (QyHKITHIA.
[Tpon3BogHBIE OCHOBHBIX dIeMEHTapHBIX (yHKIMMA. [Ipon3BogHas
HesiBHON GyHKUMU. [Ipon3BoAHbIE BBICIINX HOPSIIKOB.
MexaHudecKuid CMBICI BTOPO# mpousBoaHou. Juddepenmuman
¢ynkuunu. ['eomerpuueckuii cmpicn nuddepennunana. CoiicTsa

OIIK-1, VK-1




nuddepennuana. MuBapuantHocTh (hopmbl nuddepennmana.
[Tpumenenune auddepennmana B mpuOIMKEHHBIX BEIYUCICHUSIX.

[IpakTnueckoe 3ausatue. 13. HenpepbiBHOCTH. TOukHM pa3peiBa.
HuddepenuupoBanue Gpynxnuii. Texuuka nuddepeHupoBaHus.
['eomeTpuyeckue U GU3NYECKUe MPUIOKECHHS IPOU3BOIHOM.

Jlexuwust. 14. OcHOBHBIE TeOpeMbI JU(HEepEeHIIHATHLHOTO
ucuncnenus Teopema @epma. Teopema Poss, Jlarpanka u Komiu,
ux reomerpudeckuii cMbici. [Ipasuno Jlonurans. Packpeitue
HeonpeneaenHocrel. @opmyia Teiopa.

[TpakTudeckoe 3austue. 14. Jlorapudmuueckoe
muddepentrponanue. [IpousBoanbie Boiciux nopsakos. [IpaBuio
Jlonurass.

Jlexmus. 15. Bo3pacratomnias u yobiBaromas QyHKITUH.
JocTaTouHblil mpu3HaK BO3pacTaHusl, yObIBaHHS, TOCTOSHCTBA
dbyukun. Touku skcTpemyMa GpyHKIuU. Heo6xoaumelii mpuzHak
sKcTpemyma. [1epBblid U BTOPOW IOCTaTOYHBIE TPU3HAKU
skcTpemyMa. Hanbonbliiee 1 HauMeHblee 3HaueHus: QyHKIMU Ha
OTpe3Ke, AITOPUTM HaXO0XJACHHs. BIMyKIIOCTh, BOTHYTOCTh
rpaduka pynkuuu. JlocTaTO4HOE YCIOBHE BBHITYKIOCTH,
Boruyroctu rpaduka pynkmun. Touku nepernda. Heodxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYIIECTBOBaHMs TOUKH nepernda. OOmias
cxeMa uccieqoBaHus (hyHKIHH.

[TpakTueckoe 3ansatue. 15. MHTEpBaibl MOHOTOHHOCTH,
AKCTpeMyM. BrinykinocTs, BoruyrocTs rpaduka. Touku neperuoda.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP, PTP

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3YYCHHE JONOJHUTEILHOIO MaTepurana,

26

(I)YH KM HECKOJIBKHUX IIEPEMECHHbIX
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Jlexuus. 16. yHKIUSA ABYX U HECKOJIBKUX ITEPEMEHHBIX KaK
¢ynkuus Touku. EcrecTBeHHas 001acTh OnpeaeneHus.
['eomeTprueckoe n300pakeHNne PYHKIMU JBYX EPEMEHHBIX.
JInnuu n noBepxHoCcTH ypoBHA. [Ipeen u HenpepbIBHOCTD
(YHKIIMM HECKOJBKUX MepeMeHHbIX. CBoMcTBa (yHKIMI
HENPEPbIBHBIX B OTPAaHUYEHHON 3aMKHYTOW 001acTH.

[TpakTueckoe 3ausatue. 16. O6nacte onpenenenus GyHKIUU IBYX
nepeMeHHbIX. [Ipenen n HenpeprIBHOCTL. YacTHBIE MPOU3BOAHBIE
NEepBOro 1 BTOporo nopsaka. AuddepeHunan u ero npuiioKeHus
JUIS TPUOJIMKEHHBIX BBIYMCICHUH.

Jlexuus. 17. YactHble nmpousBoaHble U quddepernnansl. Mx
reomerpuueckuii cMpici. [lonHoe npupamieHue GyHKIuu
HECKOJIbKUX NepeMeHHbIX. [Ipupamienre nuHeHo pyHkunu,
JUHEWHas anmnpokcuManys QyHKIUN B OKPECTHOCTH TOUKH.
Huddepenunpyemocts. [lonubit nuddepennuman. Ilponsoanas
byHKLMY, 3a1aHHON HeaBHO. KacaTenbHast II0CKOCTh U HOpMab K
MOBEPXHOCTH.

[Tpaktuyeckoe 3ansrue. 17. AuddepenunpoBanue GyHKIMA,
3aaHHBIX HesBHO. KacaTenbHas IIIOCKOCTh M HOPMAJTb K
IOBEPXHOCTH.

Jlexmms. 18. DxctpeMym QyHKIIMH IBYX TIEPEMECHHBIX.
HeobxonuMoe yciioBue 3KCTpeMyMa | €ro TeOMETPHUUECKHUA CMBICT.

OIIK-1, YK-1




JlocTatouHoe yciaoBHE SKCTpeMyMa. AOCOTIOTHBIN YKCTPEMYM H
AJITOPUTM HAXOXJICHUSA.

[TpakTrueckoe 3ansaTue. 18. IkcTpeMyM QYHKIMH IBYX
nepeMeHHbIX. Hanbonpiee n HanMeHblee 3HaueHUsT (PYHKITUU B
3aMKHYTOW OrpaHMYEHHON 00JIACTH.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
PI'P

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO, M3YYCHHUE JONOIHUTEIBHOTO MaTepHaa,

14

Wnag xonrakrHasg padora:

IloaroroBka K s3K3aMEHY

30

IIpoBeaeHue PK3aMeHa

2 cemecTp

Buap! 1 TeMbI 3aHSITHH

KommuectBo
qacoB

dopmMupyembie
KOMIIETCHIIMH

HeonpeneaéHublii HHTErpaJa
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Jlexuus. 1. IlepBoobpaznas ¢ynkius. Teopema o pazHOCTH JBYX
nepBooOpa3HbIX. HeonpeneneHHbIi HHTETpall, YCIOBHS €r0
CyllleCTBOBaHUS. ['eOMeTprUUECKUI CMBICII HEOIIPEAEIEHHOIO
uaTerpaia. OcHOBHas Tabymia uHTerpasioB. OCHOBHBIC CBOMCTBA
HeolpeAeNeHHOro uuTerpaina. MHBapuanTHOCTh PopMyT
uHTerpupoBanus. OCHOBHBIE METO/Ibl HHTETPUPOBAHUSA:
HEIOCPEICTBEHHOE, METO, HUHTETPUPOBAHUS 11O YACTSAM, METO/
3aMEHBI IEPEMEHHOM.

2

[TpakTuueckoe 3austue. 1. HemocpencTBeHHOE MHTETPUPOBAHUE:
METOJI pa3JIOKEHUs, NOABEACHNE N0 3HaK auddeperiana.

ITpakTrueckoe 3ansaTue. 2. IHTErpupoBaHue BbIpa)KEHUH,
coJIepKalliX KBaJIpaTHbIN TpexuieH. IHTerpupoBaHye 10 YacTsIM.

Jlexuus. 2. Ilpocreiimue 1po6u, UX HHTETPUPOBAHUE.
HuTerpupoBanue ApoOHO-palMOHATBHBIX (YHKIIHH.
WHTerpupoBaHie TPUrOHOMETPUYECKUX (QYHKLMH. Y HUBepcallbHas

MOACTaHOBKa. MHTErpnpoBaHue npoCTeNINX UPpaiOHAIbHOCTEN.

«Hebepymuecsy MHTErpabl.

[TpakTrueckoe 3ansTue. 3. IHTerpupoBaHue parioHaIbHbIX
npobeti. MurerpupoBadue OpoCcTERIINX UPPAMOHATLHOCTEN

[TpakTueckoe 3anstue. 4. InTerpupoBaHue TPUrOHOMETPHUUECKHUX
(O YHKITHH.

3amaHus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJTHEHNE
PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, HM3YYEHHE JIONOJIHUTEIBHOr0 MaTepyaia,

20

OIIK-1, YK-1

OnpeneéHHbII HHTErpaJ

20

Jlekuus. 3. 3agava o mIoniaau KpUBOJIMHEHHON TpaneluH.
WNuTerpanbHag cymma. OnpenencHHbl HHTErpall Kak Mpeaes
MHTETPATBHON CYyMMBI. Y CJIOBHE CYIIIECTBOBAHMS ONPEIEIEHHOTO
MHTETpaa. 'eoMeTpu4ecKuil CMBICI ONPEEIIEHHOIO HHTErpasa.
CaoiicTBa onpeneneHHoro nHTerpaia. MiHrerpan ¢ nepeMeHHbIM
BepxHUM Mpenenom. @opmyna HeroTona-JleitOnuma. Meron
3aMEHBI IEPEMEHHON U MHTETPUPOBAHUE I10 YaCTAM B
ornpeneneHHoM uHTerpaie. HecoOcTBeHHBIE MHTETpaIbI C
0eCKOHEUHBIMU MpeeIaMyu UHTEerpupoBaHus. ['eomerpuueckue
IIPUJIOKEHUS ONPEAEIEHHOI0 HHTErpaa: BHIYMCIECHUE TUIOIAAe

OIIK-1, YK-1




¢buryp, BerancieHne 00beMoB Tel BpamieHus. [IpubamxenHoe
BBIYUCJICHUC ONPCACIICHHBIX HHTCI'PAJIOB.

[IpakTrueckoe 3aHsaTHE. 5. BerunciieHre onpeaeeHHOro HHTerpaia
1o oTpe3Ky. MHTerpupoBanue 1o 4actsiM, 3aMeHa IEPEMEHHON B
ONpPE/IEICHHOM UHTErpale.

[TpakTrueckoe 3ansTue. 6. 'eomeTpuueckue NpUII0KEHUS
OIpeIeIEHHBIX MHTETPAJIOB: IIJIOIAb INIOCKOH (GUrypbl, 00beM
Tea BpaleHus, JuimHa nyru. HecoOCTBEHHBIE MHTErPAJIBL.

3a,I[aHI/I$I JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC
PI'P

I/IsyquI/Ie JICKOHMOHHOI'O MaT€purajia 1 IMOAroToBKa K TEKyIEMY
KOHTPOJIIO, M3YYCHHEC JOIIOJHUTCIIbHOIO MaTCpHaa,

14

JuddepennmaabHbie YpPaBHEHHS
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Jlexuus. 4. luddepenumanbable ypaBHEHHUS EPBOTO MOPSIKA,
MOHsTHE O0IIero u yacTHOro pemieHus. OCHOBHBIE TOHITHS U
onpezaeneHus: AMPppepeHnanbHbIX YpaBHEHUN
JuddepeHnmansabie ypaBHEHUS C pa3IeIsIONIMUCS
nepeMeHHbIMH. OHOpOoIHbIe MU depeHIaTbHbIE YPaBHEHUS.
Jluneitapie nudepeHuaIbHbIe YpaBHCHHSI IIEPBOTO MOPSIIKA.
onpezaenenus .3anada Komm mist nuddepeHmanbHbIX ypaBHEHUN
niepBoro nopsiaka. Teopema Komm. ['eoMeTpuueckuii CMbICI
qubdepeHIMaTFHOT0 YPaBHEHHsI IEPBOTO MOPSIKA.

[TpakTiaeckoe 3austue. 7. Jluddepennuanbapie ypaBHEHHS C
pa3ziensoIUMHCS epeMeHHbIMA. OTHOPOHbIE YpaBHEHUA 1-TO
MOPSIJIKA.

[TpakTiueckoe 3austue. 8. JInneitnsie quddepeHnnaibHbe
ypaBHeHHs 1-ro nopsaka. YpasHenne bepnyiuim.

Jlexuust. 5. uddepeHunanbHble ypaBHEHUS BTOPOTO MOPSIIKA.
OcHoBHbIE IOHATHSA U oTIpeeneHus nudpepeHInanIbHbIX
ypaBHeHuil. Teopema Komm. Ipocreiimue nuddepenimanbHble
YpaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHWKEHUE MOPSIIKA.
JIuneiinble nuddepeHnnanbHble ypaBHEHUs BTOPOTO HOPsiIKa C
MOCTOSHHBIMHA KO DUIIMEHTAMH.

[TpakTudeckoe 3ausTue. 9. YpaBHEHUS, TOMYCKAIOIINE TOHKEHUE
nopsiaka. JInHelHbIe OTHOPOIHBIC YPAaBHEHUS C IIOCTOSTHHBIMHU
ko> dumeHTaMu.

IIpaktrnueckoe 3ansatue. 10. JInHeHbIE HEOTHOPOIHBIE YPAaBHEHHUS
C MOCTOSHHBIMU KO3 duiienTaMu. MeTo1 Bapualiui MOCTOSIHHbIX.

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJIIO, HM3YYEHHE JIONOJHHUTEIBHOr0 MaTepyania,

20

OIIK-1, YK-1

YucjoBble 1 QYHKIMOHAJIbHbIE PSAbI

30

Jlexmust. 6. ITocnenoBarenbuocTh. [Ipusnak Beitepirpacca (6\n).
Yucnosele psiibl. CX0AUMOCTh U cymMMa psija. ['eomerpuyeckas
nporpeccusi. ['apmonndeckuii psif. CBOMCTBA YUCIOBBIX PSIIOB.
Heo06xo1uMblIii Mpu3HaK CXOUMOCTH. PSbI C MOTO0KUTENEHBIMH
wieHaMu. JlocTaTouHble MPU3HAKU CXOAUMOCTH psaoB [lanambepa,
Komm, npusnaku cpaBHeHus. [IpenenbHbli NpU3HAaK CpaBHEHUS
psinoB. MHTErpanbHLIA IPU3HAK CXOIUMOCTH.

ITpakTnueckoe 3ansatue. 11. Yucnosslie psanbl. [Ipuznaku
cxonuMocTH panoB. [IpusHak cpaBHeHus, npuszHak Jamamoepa.

OIIK-1, YK-1




[IpakTrueckoe 3ansTue. 12. PagukanbHbIi 1 HHTETPATbHBIN
npusHak Komm. 3nakonepemennsie psabl. [Ipusnak JleiiOnuma.
YcioBHas M a0COJIIOTHAS CXOUMOCTb.

Jlexuwms. 7. 3nakouepenyromecs psasl. [pusnak Jleitoauna.
3HaKoNepeMEHHbIE Psi/ibl. Y CJIOBHAsA U a0COTIOTHAS CXOAUMOCTb.
OyHkroHanbHbIE psaabl. CTenenHbie psaabl. Teopema Abens (6e3
JoK.). Paguyc u 001acte cxonumocTu creneHHoro psjaa. Cpoiictea
CTETIEHHBIX PAA0B: AU HepeHInpyeMOCTh U HHTETPUPYEMOCTb.
Psinpt o crenensim (x-a). Paznoskenue QyHKIMI B CTETICHHBIC
psaabl. Paa Teinopa. [Ipuinosxenus psaoB K NpUOIMKEHHBIM
BBIUUCIICHUSIM 3HaYeHUH (QYHKLIUN U ONpeAEICHHBIX HHTEIPAJIOB.
WuTterpupoBanue qudQepeHnaIbHbIX YPaBHEHUH C TOMOIIBIO
PSZIOB.

[TpakTueckoe 3anstue. 13. Crenennble psaasl. Haxoxnenue
00J1aCTH CXOJMMOCTH.

[Ipaktuyeckoe 3anstue. 14. Psapr Teitnopa. Pasnoxxenne GyHkumii
B psx Teinopa. IIpuinoskenue psa1oB K BEIYUCICHUSAM HHTEIPAJIOB,
(O YHKIMI.

3az[aHm[ JIIA CaMOCTOSITEIIbHOM pa6OTLI, B TOM 4YHCJIC BBIIIOJIHCHHEC
KP

I/I3yquI/Ie JICKHMOHHOI'O MaTepuraja U IOATrOTOBKA K TCKYIIEMY
KOHTPOJIIO, M3YYCHHEC JOIIOJHUTCIIbHOIO MaTépHraa,

18

Teopusi BepossiTHOCTEH

30

Jlexuus. 8. IIpenmer teopun BepoaTHOCTENH. OCHOBHBIE IOHATHS.
Anrebpa coObiTuii. Kimaccuueckoe ornpeneneHne BeposiTHOCTH.
Craructrueckast BEpoSITHOCTb. ['eomeTpruueckast BEpOSITHOCTb.
Teopema cnoXeHUs BEPOSITHOCTEN U €€ CIICICTBUSA. Y CIIOBHAS
BEpOSITHOCTh. Teopema yMHOXKeHHUs BeposiTHOcTeN. HezaBucumeie
coObITH. TeopemMa YMHOKEHUS TSI HE3aBUCHUMBIX COOBITHIA.

[TpakTideckoe 3ausTue. 15. DneMeHThl KOMOMHATOPUKH.
Kaccudeckast m reoMmeTprdeckas BEpPOSITHOCTD.

[Ipaktuueckoe 3ansatue. 16. Teopembl CIOKEHUS U YMHOXKEHUS
BeposiTHocTe. DopMyIia moIHOM BepoaTHOCTH U hopmyiia beiieca.

Jlexuust. 9. BeposSsTHOCTb MOSIBIIEHUS XOTS ObI OTHOTO COOBITHSI.
®opmyiia nosiHOU BeposTHOCTH. Popmyna berieca. Dopmyna
bepuymniu. Hanbonee BeposTHOE YKCIIO MOSABICHUN COOBITHS B
ucneiTanusax bepnymm. JlokaneHas Teopema Jlamnaca.
HurerpansHas teopema Jlamaca. Teopema Ilyaccona.
BeposTHOCTh OTKJIIOHEHHSI OTHOCUTEIBHOW YaCTOTHI OT IIOCTOSTHHOM
BEPOSTHOCTH B HE3aBUCUMBIX UCIBITAHUSIX.

ITpakTnueckoe 3austue. 17. Ucnbeiranusa bepnymnu. ®opmyna
bepuynau u Teopemsl Jlamnmaca.

[TpakTnueckoe 3ansaTue. 18. OTKIOHEHNE OTHOCUTEIBHOM YacTOTHI
OT IOCTOSIHHOM BEPOATHOCTH B HE3aBUCUMBIX UCITBITAHUSIX.
HawuseposTHeIIee 4nciio MOsIBIEHNUI COOBITHS.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
PI'P

N3yuenue NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYILIEMY
KOHTPOJII0, M3Y4YEHHE JOIMOJHUTEILHOIO MaTeprana,

18

Muas koHTaKkTHAs paboTa:

IloaroroBka K s3K3aMeHY

30

IIpoBeenue sK3aMeHa

OIIK-1, YK-1




Pazmen 5. METOJIUYECKHME VYKA3AHHUA I ObYYUHAIOIIUXCA IIO OCBOEHHIO
JUCHUIJIMHBI

N3yuenne aucuuiuiiHel MaTeMaTHKa pPEKOMEHAYETCs HayaThb C O3HAKOMIIEHMs ¢ paboudeit
IPOTPaMMOii, €€ CTPYKTYpOW M COAEp)KaHHUEM pa3lesioB. YUeOHBI Marepual CTPYKTYPHUPOBaH,
U3Y4YEHHE  JUCLMILIMHBI OCYILIECTBIISAETCS B TEMaTH4ECKON IIOCJIEI0BATEIBHOCTH.
3aHATHA JIEKUMOHHOIO THNA JAlOT CHCTEMAaTU3UPOBAHHBIE 3HAHUA 10 JUCUUIUIMHE
MaremaTHKa , KOHUEHTPUPYIOT BHUMaHUE Ha HanboJiee CI0KHBIX M BaKHBIX BoIlpocax. Bo Bpems
JICKIIMOHHBIX 3aHATUI PEKOMEHIYETCS BECTH KOHCHEKTHpPOBAaHME y4eOHOro MaTepHala; oOpaiarh
BHUMaHHE Ha (OPMYIMPOBKM M KaTETOPUH, PACKPHIBAIOIIME CYTh MPOOJEMBI, SBICHUS WIN
porecca; 3a(huKCUPOBaThH BBIBO/JIbI u IIPAKTUYECKHE PEKOMEHIaLUN.
[TonroroBka K 3aHAITUSIM CEMHHAPCKOr0 THINA BKIIOYACT O3HAKOMIICHHE C ILIAHOM
IPAaKTUYECKOI0 3aHATHS; pabOTy C KOHCIIEKTOM JIEKLIMH, BBIIIOJHEHNUE JOMAIHETO 3a/laHus, paboTy
c y4eOHOW W y4yeOHO-METOJMYECKOW JHUTEpaTypoil, HAYYHBIMH H3JaHUSMH W 3JIEKTPOHHBIMHU
00pa30BaTeNbHBIMU  PECYpCaMi, PpEKOMEHJOBAaHHbIMM padouell MporpaMMmoN JIHUCLUILIMHBI
Maremartuka.

ConepxaHue caMoOCTOSITEIbHOI PadoThl omnpezensercs pabdodedl HporpaMMoi AMCLUIUIMHBI
MartemaTuka , OLIEHOYHBIMM M METOJAMYECKHMHU MaTepualiaMM, 3aJaHUSMU U yKa3aHUSIMU
npenogasarens. CamocrosiTesnibHasgs paboTa MOXET OCYILIECTBIATHCA B ayIUTOPHOM U
BHEayaAUTOpHOU (opmax. DP(PEeKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CAMOCTOATENBbHOM paboThI
ABJISICTCA  DJEKTPOHHas HMH(OpPMalMOHHO-00pa3oBaTelibHAs CpelJa YHHMBEpPCHTETa, KOTOpas
o0ecrieynBaeT JOCTYH K o0OOpa3oBaTeNbHONH IHporpaMme, pabouedl mporpaMme JUCLUILIUHbBI
MaremMaTHKa, K 3JCKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, POQecCHOHATIBHBIM 0a3aM JTaHHBIX U

nH(pOPMaAIITMOHHBIM CIIPaBOYHBIM CUCTEMAaM.
W3ydenue aucuumivHel MaTeMaTHKa BKJIIOYAET BHINOJHEHUE PacYETHO-Tpaduueckux paboT u
KOHTPOJIBHBIX pabor.
[lepuoanuHoCTh NpoBeneHus, GOPMbI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLCHUBAHUS
xoz1a OCBOCHMS JVCHUATUINH IIPE/ICTABIICHBI B paboueit IIporpaMMe.

CDOpMOfI HpOMC)I(yTO‘-IHOﬁ aTTECTALMU 110 TUCHUIUIMHE MaTeMaTHKa SBISICTCS SK3aMEH B IIEpBOM
" BTOPOM CEMECTpaAx.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOIMYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

Konunuectso
9K3EMIUISIPOB MTEYATHBIX
Nee Crucok ncnosabp3yeMoil TUTepaTyphl M3 JGHHH, HMCIOIIMXCA B
n/m OuOJIMOTEKE, HITH
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn IHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYUYHBIE U3JIAHUA
1. |[lucemennsiit, Amutpuii TpodumoBny. KoncnekT nexuuii mo 9
Beiciieii marematruke [Texcr] : [mommeni xype] / . T.

[TuceMennsii. 15-e u3n. Mocksa: AUPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dk3eMIuispsl: Bcero 9.

2. |(llunaveB, Buxkrop CemenoBuu. Kypc BbiciIeli MaTeMaTHKH : 111
yue0. ans ctynenToB By3oB / B. C. llunaues ; nog pexn. A. H.
TuxonoBa. 4-¢ u3n., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3eMmiuispsl: Bcero 111.

3. |Bsicmias MmaTemaTuka B yrnpakHeHHsX U 3a1a4ax [Tekct] : B 2 22
4. : [yaeOHoe nmocobue mns By3oB] / I1. E. Jlaako [u ap.]. Y. 1,
2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMIuisipbl: BCETo
22.




Briciias maTemaTtuka B ynpaxHeHUSX W 3a1adax [Tekcr] : B
2 4. : [yue6HOE mocobue mist By3oB] / I1. E. Jlanko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUISpHI:
Bcero 27.

27

DYHKIIMA HECKOJBKUX TepeMeHHbIX [Tekct] : cO. 3amaHuit
IUIL CaMOCTOSIT. pabOTHI CTYJACHTOB TEXH. CHEIHAIBHOCTEH /
M-Bo o6Opa3zoBanuss u Hayku P®, ®I'bOY BIIO "lloomx.
roc. TexHon. yH-t"; [coct.. FO. A. Benepuuxona, JI. H.
llapadyraunoa, I1. A. ®umenko]. Momkap-Ona: II'TY,
2012. - 26 ¢. Ox3eMiApsl: Bcero 112.

112 /
https://portal.volgatech.net/b
ooks/Vedernikova_Funkcii_n
eskolkix_peremennyx.pdf

OYHKIIMK HECKOJIbKUX MepeMeHHbIX [Tekcr] : Metoauueckue
yKa3aHUs TI0 CaMOCTOSITENIbHOM paboTe I CTYICHTOB
TEXHUUYECKUX crenuanbHocTel / M-Bo o0Opa3oBaHUs U HayKu
P®, ®I'BOY BIIO "IloBomk. roc. TexHod. yH-T"; [cocT. : FO.
A. Benepuukosa, JI. H. lllapadyraunosa, I1. A. ®@umienko].
Nowkap-Ona: [ITTY, 2012. - 56 ¢. Dx3eMmuisipbl: Bcero 84.

84 /
https://portal.volgatech.net/b
ooks/Vedernikova_Funkcii_n
eskolkix_peremennyx_1.pdf

I'mypman, Brnagumup EdumoBuu. Teopusi BeposiTHOCTEH U
MareMaTthyeckas CcTaTUCTHKa [Tekcr] y4eOHUK ISt
MpUKIagHOro OakanmaBpuara : [0 BCeM HANpaBICHUSM U
cnenmanbHoCcTsIM] / B. E. I'mypman. 12-e w3a. Mocksa:
KOpaiit, 2016. - 479 c¢. ISBN 978-5-9916-6110-2.
DK3eMILISIPLL: Bcero 26.

26

I'mypman, Bnagumup EdumoBuu. PykoBoacTBO K peuieHHIO
3a4a4 IO TEOPUU BEPOATHOCTEM MW  MaTEeMaTHYECKOU
cratructuke [Tekcr] : ydyeOHOe mocoOue A MPUKIATHOTO
OakanaBpuaTa : [1I0 BCEM HAMPABICHUSIM U CIEIUATBEHOCTSIM |
/ B. E. I'mypman. 11-e wu3n., mepepab. u gom. Mocksa:
Opaiit, 2016. - 403, [1] c. ISBN 978-5-9916-6109-6.
OK3eMILIAPEL: Bcero 24.

24

bepman, I'. H. CoopHuK 3a1a4 0 Kypcy MaTeMaTH4ecKoro
aHanmm3a [DnekTpoHHblil pecypc] / bepman I''H. 10-e u3n.,

https://e.lanbook.com/book/3

crepeoturn. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114- 86402
9878-9.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecTieueHne
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHHS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENLHOM pabo-
THI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu
1. 225 (1) Hocka ayn. JINC-2 (1), ITK|Microsoft Windows
Momno6iok ICL RAY S 922.Mi.4|Enterprise, Microsoft
KJIaBUaT.,Mbltb,matd  kopa 3m, (1),|Office Standard, Arent
Pexnamuo- wHpopmarmonnsiii crera|Dr.Web, Microsoft
(1), Kommnekt yueoHoi mebenu (1)  [Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
JUISL pElIeHHs] OCHOBHBIX
MI0JIb30BATEILCKUX 3a/1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTD M3JIOKEHUSI MaTepraia, TOYHOCTh U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[TpuMepbl TUNOBBIX KOHTPOJBHBIX 3aJaHMW U3 0a3bl (OHIA OLIEHOYHBIX CPEJICTB 110
00pa30BaTeNIbHON NpOrpamMmme.
1 cemectp

KoHTponbHana paboTa Nel. /iuHeitHaa anre6pa.
1. Boluncnuts .

2. Bbluncantb onpeaenvtens /span>:

a) pa3noxeHnem no nepsomy cronbuy;

6) ynpoweHuem.

3. PelwnTb CUCTEMY JINHEMNHbIX YPaBHEHU /span>
a) meTogom Kpamepa;
6) MaTPUYHbIM METOAOM;

B) meTtoaom laycca.

KoHTponbHas pabota Ne2. BeKTopHasa anrebpa u aHanuTMYeCcKan reomeTpums.

1. Haingure /span>, ecan /span>.

2. YnpocTtuTe BbipaxeHue /span>.

3. Mpu KaKom 3HaYeHumM /span> BEKTOPbI /span> 1 /span> nepneHanKyAapHbl, ecan /span>, /span>?
4. TpM KaKoM 3HaYeHUn /span> BEKTOPbI /span> KOMMNAAHAPHbI?

5. B Toukax nepeceyeHus NPAMON /span>C OCAMM KOOpPAMHAT BOCCTAHOB/EHbI NEPNeHAUKYAAPbl K 3TOW
npsmoii. Hangute ux ypaBHeHUs.

KoHTponbHana pabota Ne3. NMpegen ¢pyHkumn. AuddepeHumanbHoe ucumcneHme GyHKUUM ogHOM U ABYX
nepemeHHbIX.

1. He ucnonb3ysa npasuno Jlonutans, BbIMUCAUTL Npesenbl GyHKLMIA:
a) /span> 6) /span> B) /span> r) /span>
2. Haiiante nponsBogHYO HEABHOM QYHKLMM /span>
3. Hanaute npoun3BoaHble CIOXKHbIX GyHKUMIA: @) /span>  6) /span> B) /span>
4. Halipute Npon3BOAHYIO BTOPOro NOpsAAKa B 3aAaHHOM TouKe: /span>
5. Haaute anddepeHuman dpyHKUmn /span>

6. HaiianTe 3HaYeHNA YaCTHbIX NPOM3BOAHbIX /span> 1 /span> GyHKUMM /span> B TOUKe /span>.



7. Haingute /span> ana dyHKUmMK /span>

2 cemecTp

KoHTponbHas paboTta Nel. HeonpeaeneHHbIA UHTerpan

1. /span> 2. [span> 3. /span>

4. /span> 5. nbsp; 6. /span>
7. nbsp; 8. /span> 9. nbsp;

10. /span>

KoHTponbHasa paboTta Ne2. AuddepeHumnanbHblie ypaBHEHUA

1. YcTaHoBUTE, ABAAETCA MM QYHKUUA
/span>

peweHnem anddpepeHLNanbHOro ypaBHeHMA
/span>.

2. Onpegenute TMn guddepeHLmManbHOro ypaBHEHMA U HaillamTe ero obluee pelueHme
/span>.

3. Onpepenute TMN guddepeHLManbHOro ypaBHEHMA M HallaWTe ero obliee pelleHme

/span>.

KoHTponbHana paboTa Ne3. Paapl

1. UccnepyiitTe Ha CXOAMMOCTb PAAbI:

a) /span>; 6) /span>;

B) /span>; r) /span>.

2. ViccnepyiiTe Ha yCNOBHYHO U abCOMIOTHYIO CXOAMMOCTb pag, /span>.
3. Hangute ob6nacTb CXOANMMOCTU CTEMEHHOrOo pAaa:

/span>.

KoHTponbHaa paboTta Ne4. Teopua BepoATHocTel (cayyaiiHblie cobbiTUA)



1. B ypHe nexkat 12 KpacHbix, 8 3eseHbix U 10 cuHMX Wwapos. Hayaayy BbiHMMAlOTCA ABa wapa. Haitm
BEPOATHOCTb TOFO, YTO BYAYT BbIHYTbI LUAPbI PA3HOrO LBETA, NPW YCI0BUU, UTO HE BbIHYT CUHUIA LWap.

2. BepOﬂTHOCTb TOro, 41O MNOKynate/sb B AdHHOM MarasmHe caenaeTr noKynkKy, pPaBHa 0.6. Kakosa
BE€POATHOCTb TOrO, YTO HE bonee Tpex n3 cemu soweaLlinx n0KynaTeneP’| caenaer I'IOKyI'IKY?

3 CoopLMK nonyuynn ase KOpobKkM oaMHAKOBbIX AeTanel, U3rotoBaeHHbIX 3aBogomM Nol, u Tpu KopobKu —
3aBogom Ne2. BepoATHOCTb TOro, 4to aetanb 3asoga Nel ctaHgapTHaa pasHa 0.9; 3asoga Ne2 — 0.7. U3
Hay/Zaudy B3ATOM KOPOOKM COOPLUMK U3BMEK AeTaNb. HaliTM BEPOATHOCTb TOrO, YTO M3BAEYEHA CTaHAapTHanN
AeTanb.

4. N3 mapuwpytoB TpameaeB Ne8, Ne10 u Nel5 gna cayKawero nonytHbiMKU ABAAOTCA mapuwpyTbl Ne8 un
Ne10. HaiTn BepoATHOCTb TOFO, YTO K OCTAHOBKE MepBbIM NOAONAET TPamBai NOMYTHOTO A/ HEro Homepa,
ecnn no anHuam mapwpytoBs Ne8, Nel0 m Nel5 KypcupyloT cooTBeTcTBeHHO 7, 9 u 12 BaroHos.
MpOTAXEHHOCTN MapLUPYTOB CYMTAOTCA OAUHAKOBbLIMMU.

ITepeuens BOpPOCOB I IPOBEAEHUS IPOMEKYTOUYHON aTTECTALIUN
Bomnpocs! Kk 3xk3aMeHy

1 cemecTp

1. Matpuiel. CiioxkeHue MaTpULl U YMHOKEHUE MaTPULL Ha YUCIIO.

2. YMHOXEHHEe MaTpPHUIbl HA MATPHUILY.

3. Onpenenurens. Beruncienne onpeaenurens BToporo nopsiaka. CBoiicTBa onpeaenuTene.

4. Munop. Anrebpandeckoe nonoinHenue. OnpenenuTens TpeTbero nopsaka. Teopema o
Pa3NIOKEHUU OMPEICTUTEIS.

5. OOpatHas MaTpuiia, TeopeMa o e€ CyIeCTBOBaHHH.

6. Perenne cuctem MUHEHHBIX YpaBHEHHUI MaTPHUHBIM CIIOCOOOM.

7. Pemenue cucrem nmuHelHHBIX ypaBHeHUH 110 popmynam Kpamepa.

8. Pewenue cucrem IMHENHBIX ypaBHEHUN MeTo10M ["aycca.

9. Bexrop. Moaynb Bektopa, JInHeliHbIe onepaiuu ¢ BEKTOpamHu.

10. Oprt Bektopa. [Ipoeknuns BekTopa Ha 0cb. TeopeMbl 0 MPOEKIHSIX.

11. Paznoxenune BekTopa mo KoopAuHaATHOMY 0a3ucy. JINHeWHbIe onepalny HaJl BEKTOPAMU B
KOOpJMHATHOH (opMme.

12. Heobxoaumoe u 1ocTaTOYHOE YCIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

13. CxkansipHO€ MpOU3BE/IEHUE BEKTOPOB, €r0 CBOMCTBA.

14. CxkanspHoe MPOU3BEICHNE BEKTOPOB B KOOPAMHATHOU (popme. YciioBue
NEPIEHANKYISIPHOCTH BEKTOPOB.

15. [IpsiMast Ha MIIOCKOCTH, €€ ypaBHEHUE C 3aJaHHBIM HAIPABJISIOIIUM BEKTOPOM.

16. YpaBHeHHE NIPSAMON Ha IVIOCKOCTH € 3aJaHHBIM HOPMAJIbHBIM BEKTOPOM.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

OO0miee ypaBHEHHE MPSMON Ha TIJIOCKOCTH, €0 YACTHBIE CITyYaH.

VYpaBHeHME NPSIMOiL ¢ yriIoBbIM K03 PULIEHTOM. YTOJI MEXKIY ABYMS NPSAMBIMU.
YpaBHEHHE OKPYKHOCTH.

beckoneuno maible GyHKIIMU, UX CBOMCTBA.

[Tpenen ¢pynkuuu B Touke. Teopemsl 0 mpezenax.

ITepBslii 3aMevaTenbHbli npeaen. CieacTBusl.

Bropoii 3amedarenbHbIii ipenen (0e3 gokazarenscTBa). HarypanbHblil torapudm.
CpaBHeHue 0ecCKOHEYHO MalIbIX (QYHKIMNA. DKBUBAJIIEHTHBIE OECKOHEYHO MaJjble () yHKIUH.

Opnnocroponnue npenensl. HempepslBHOCTH GyHKINH B Touke. Kitaccudukanus Touek
pasphbiBa.

Omnpenenenne nponsBoaHon. KacarenbHast K INIOCKOW KpUBOH, €€ ypaBHEHUE.
MexaHn4ecKnii U TeOMETPUYECKUI CMBICIT IIPOU3BOAHOM.

[TpaBuno nuddepeHunpoBaHmst CyMMbI (YHKITHIA.

[TpaBuno nuddepeHunpoBanust MpousBeaeHNs QYHKINHN.

[TpaBuno nuddepeHnnpoBaHms CIOKHON QYHKITHH.

[TpousBoaHas oOpaTHOI PyHKIMU (TTPUMED ).

Jlorapugmuueckoe auddepeHunpoBanme.

HuddepenunpoBanvie GpyHKUINN, 3aJaHHBIX TApPAMETPUYECKH.

IIpou3BOaHBIE BBICIIUX MOPAAKOB. MEeXaHUYECKUN CMBICII BTOPOU MPOU3BOIHOM.
Juddepennunan, ero reoMeTpUUECKUA CMBICT.

[Tpunoxxenne nuddepennana K NpuOINKEHHBIM BEIYUCICHUSM.

Cas13b Mexy T GEepeHIIMPYEMOCTBIO U HENTPEPBIBHOCTHIO (DYHKIIUH.

Teopema Jlarpanixka, €€ reOMETpUYECKUN CMBICIL.

[TpaBuno Jlonurans (ciyyai ).

JlocTatouHoe yciaoBHE MOHOTOHHOCTH AU depeHnnpyeMoit pyHKIUH.

Touku sxcTpemyma. Heo6xomumoe ycinoBue sxcTpemyma nuddepeHupyeMon ¢ yHKITUH.
[TepBoe gocraTouHOE yClIOBHE dKCTpeMyMma nuddepeHimpyemMont GyHKITUH.
Haubonbiee n HauMeHblee 3HaUeHUs QYHKIIUU Ha OTPE3Ke.

Brimykiiocts 1 BOrHyTOCTh Oyr. Touku neperuba. Jfocrarounoe ycioBre BBITYKIOCTH,
BOTHYTOCTH Tpaduka QyHKIHH.

JlocTatouHoe ycIoBHE TOUKH Meperuoa.

O6mas cxema uccnenoBanus pynkmuu. [locrpoenue rpaduka.



IIpumep OmiteTa MpoOMeKyTOYHON aTTeCTAMHA

IHoBoJKCKMIA TOCYIaPCTBEHHbIH TEXHOJOTHYeCKUII YHUBEPCUTET

3K3AMEHAIIMOHHBIA BUWJIET Ne)
no qucuuiuiiae «MaTeMaTuKay
Hanpasnenue 23.05.01 HazeMHble TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

HaHpaBJ’IeHHOCTI) «ABTOMOOMJIbHASI TEXHHKA B TPAHCHOPTHBIX TEXHOJOTUAX>>

1. YMHOXeHue MaTpHUIbl HA MAaTPULLY.

2. OgHocroponHue npeaessl. HenmpepsiBHOCTh QpyHKIMK B Touke. Knaccudukanus
TOYEK pa3phIBa.

3. Haiitu mpousBoaHyto GpyHKIMH y=In(cos3Xx).

4. IMapamnensHbl i psiMble Y=2X-7 u 6X+3y+11=0?

3aBenyromnuii kageapoit (B. A. BanoB) 20 r.

Bonpocel k 3x3ameny

2 cemecTp
1. [TepBooOpaznas ¢pynkiuu. Teopema o mepBOOOpPa3HBIX.
2. Heonpenenennsrit maTETpai, ero cBoiictBa. OCHOBHAs TaOJIMIIA HHTETPAJIOB.
3. WuBapuaHTHOCTH (hOPMYJT MHTETPUPOBaHUS. MeTO/] MOACTaHOBKH.
4. dopmyna UHTETpUpOBaHUs 1O YacTsaM. Kiaccsl GyHKIMI, HHTErpUPYEMBIX MO YaCTSIM.
5. BriBog popmyn uHTErpUpOBaHUS ,
6. WHTerpupoBaHue palroHaIbHBIX ApoOei .
7. WHTerprpoBanne NpOoCTENIINX UPPALUOHATIBHOCTEM.
8. WHTerpupoBaHie HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKITHI.
9. OnpeneneHHblii HHTErpall 0 OTPE3KY, €ro CBOMCTBa. Teopema o cpeiHeM.
10. OmnpeneneHHbI HHTETPaJl C IEPEMEHHBIM BEPXHUM INpezesioM. Teopema o ero

MIPOU3BOAHOM.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

®opmyna Herotona — JleliOnuna, e€ BHIBO/I.

3aMeHa IEPEMEHHOH B OIIPEIEIICHHOM UHTETpalle.

WHTerpupoBaHue Mo 4acTsM B ONPEEIIEHHOM UHTErpase.

Brruncnenue onpeaeneHHoro HHTerpaina METOA0M TPAIIeHUN.

HecoOctBennbie unrerpanst I-ro u II-ro poxa.

Brruncrenue miomany miockux Guryp B JeKapTOBBIX KOOPAWHATAX.

Brruuciienne qJIMHBI MIOCKON AYyTH.

Brrancnenue o6bema Tena o U3BECTHBIM IMONEPEUHBIM CEUCHHSIM.

Beruucnenune o0bema Tena BpalleHusl.

Juddepenunansubie ypaBHeHus | nopsaka. O61ee u yactHoe penteHus. 3anaya Komm.
Juddepennnanbaple ypaBHEHHS C Pa3ISISIONMMHCS IEPEMEHHBIMH, UX PEIICHUE.
OpnHoponnble nuddepennnanbable ypaBHeHUs | mopsaka, ux peleHue.

Jlunetinpie nuddepeHnmansapie ypaBHeHus | mopsiika, X penieHue.
Huddepennmansupie ypasHenus Il mopsaka. Odmee n yacTHoe pemeHus. 3anava Kommu.
Huddepenumansubie ypaBHenus 1l mopsaka, qomyckaroomue NoHMKEHHE MopsiAKa.

YucrioBol psia: cyMMa psifia, CXOOUMOCTb psia. ['eomerpudeckas nporpeccus. OctaTok
pana.

OcHOBHBIE CBOMCTBA cxosAImuxcs psiioB. Heo6XonuMelil pu3HaK CXOAUMOCTH.
IIpu3Haky cpaBHEHUS 3HAKOIOJIOKUTEIBHBIX PSJIOB.

[Tpusnak lanambepa cXOAMMOCTH 3HAKOIOJIOKUTEIBHOTO Psiia.
WuTerpansubiil npuszHak Komm.

3nakouepenyoomuiics psa. Teopema Jleitonuna.

AOGcCooTHas M YCIIOBHAs CXOAMMOCTb 3HAKOIIEPEMEHHOTO psijia.
OyHKIMOHANBHBIN psit. CtenenHol pan. O61acTb CXOAUMMOCTH.
JuddepenurpoBaHrie 1 UHTETPUPOBAHUE CTETIEHHOTO PAJIa.
Psan Teitnopa. Pasnoxxenue pynkumu B pan Teitnopa.
[Tpunoxxenus psaa Teilnopa kK mMpUOIMKEHHBIM BBIYUCIICHUSM.
Pa3menienus, nepecTaHOBKM, COUETAHHUS.

Knaccugukarus cooprtuit. CymMMa 1 Ipou3BeIeHUE COOBITHIA
Knaccuueckasi BEposSTHOCTh U €€ CBOMCTBA.

TeopeMsl ClI0KeHUsI BEpOSTHOCTEM.

YcnoBHas BEpOSTHOCTh. 3aBUCHMbBIC U HE3aBUCHUMBIE COOBITHS. Teopema yMHOKEHHS
BEPOSITHOCTEH 3aBUCHUMBIX COOBITHIA.



42. Teopema yMHOXEHHS BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHI. BEposSsTHOCTD MOsIBIEHUS XOTS
OBI OJHOT'O COOBITHS.
43, dopmyiia MOJHONU BEPOSITHOCTH.
44, ®opmyna bereca.
45, IToBTOpHBIE UcnibITaHusl. Popmynia bepHyIuy.
46. JloxanpHas u uHTErpanpHas Teopemsl Jlamiaca.
IMpumep OueTa NPOMeKYTOYHOM ATTECTALNHU
IHoBoJ/KCKMI TOCYIaPCTBEHHBbINH TEXHOJIOTHYeCKMi YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 0
1o qucuuiuinee «MaremMaTukay
Hanpasnenue 23.05.01 HazeMHble TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA
HanpasieHHOCTh «ABTOMOOM/IbHAS TEXHUKA B TPAHCHOPTHBIX TEXHOJIOTHAX»
1. [TepBooOpaznas ¢pyHkuuu. Teopema o nepBOOOPa3HBIX.
2. [Tpu3Haky cpaBHEHUS 3HAKOIIONIOKHUTEIbHBIX PSJIOB.
3. Haiitu o6imee permenue ypapaenus Y'-y/x=x3.
4. B ypne 15 mapoB, u3 Hux 9 Oenbix u 6 u€pHbix. HaliTi BEpOSTHOCTB TOTO, YTO BHIHYTHIE
Hayraj JBa Iapa 006a OKaXyTcsl OCJIBIMHU.
3aBenyromui

kadenpoit (B.A.BanoB)  « » 20




