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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Henpro n3ydeHns: AUCUUILIHNHBI «MaTeMaTHKay SBISIETCS MOATOTOBKA CTYACHTOB 110 MAaTEMAaTHKE - 0a3bI JJIS1 OCBOCHUS
psiaa oOIeHay HbIX AUCUUILIUH U AUCIUIIINH TpodecCHOHaIbHON HAapaBIeHHOCTH, CIOCOOCTBYIOIINX TOTOBHOCTH
BBIIMMYCKHUKA K M IUCIUILTHHAPHONW YKCIIEPUMEHTAIbHO-UCCIICA0BATEILCKON ISATEILHOCTH, U ()OPMUPOBAHNE
MaTeMaTHYECKOH KYJIBTYpPBI OYIYIIEro CIeIHaInCTa.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.11

3. KOMIETEHIIUY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHUATIINHBI
(MOJYJIST)

OIIK-1 CriocoOeH MpIMEHSTh eCTeCTBCHHOHAYYHBIC M O0ICHH)KEHEPHBIC 3HAHHS, METOIBI MATEMAaTHIECKOT0 aHAIN3a 1
MOJICTTUPOBaHU B IPO(eCCHOHATFHON NesITeNbHOCTH

OIIK-1.1 ITpuMeHsIeT METOABI BBICIIICH MaTEMATHKH JJIs PEIICHH 3a1a9 TPOo(HEeCCHOHATBHON AeATEIbHOCTH

B pe3yabrare ocBoOeHUs1 AUCHMILIMHBI (MOAYJIs1) 00Y4aIOLIMIICA J0/IKeH

3.1 |3narn:

3.1.1 | o0CHOBHBIC TOHATHS K METOAblI MATEMATHYCCKOI'O aHaJIn3a, AHATMTHICCKOU TCOMCTPUHN U JIMHEHHOMN anre6p1>1,
nn(bq)epeﬂunanbﬂoro 1 UHTETPAJIBHOI'O UCUNCIICHUSA, OCHOBBI TCOPUN BepOHTHOCTeﬁ, MaTEeMaTHYECKOM CTaTUCTHUKH,

3.2 | YmeTh:

3.2.1 [ ncrionp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILUINH B IPOQECCHOHAIFHON AeATEIbHOCTH;

3.3 | Bmagersn:

3.3.1 armapaToM MaTeMaTH4Y€CKOIro aHajin3a, TCOpun BepOHTHOCTCﬁ 1 MaTEMaTHYE€CKON CTaTHUCTHKH.

4. CTPYKTYPA U COJEPKAHUE IV CLHUILINHBI (MO YJIST)

Kon HanmeHoBaHue pa3ae1oB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kypc

Pa3nen 1. Paznen 1. JIuHelinas, BeKTOpHasi ajaredpa, aHaIuTHYeCKAs
reoMeTpus Ha MJIOCKOCTH.

1.1 Marpunpl. Ux Bugsl. Anrebpa MaTpull. DiieMeHTapHbIE IPeoOpa3oBaHUs 1 2
matpull. KaHoHmueckuit Bua maTpuunsbl. /JIek/

1.2 Marpuris! 1 oneparuy Hag HUMU. YMHoxeHue Matpun. /I1p/ 1 2

1.3 Omnpenenureny BTOPOro M TpeTbero nopsiikoB. OCHOBHBIE CBOHCTBA 1 2

onpeenuTeNneii, MUHOp U anredparmdeckoe pononHenne [Torstie 06
OIpeeNIUTeNe N-0ro MopsiaKa U ero BeraucieHne. ObparHas matpuna. Teopema
CYILIECTBOBAHMS M €JMHCTBEHHOCTH 00paTHOM MaTpuubl. /Jlek/

1.4 Omnpenenureny U UX CBOMCTBA, BBIYUCIEHUE ONpeaenuTene 2-ro; 3-ro; ..., n- 1 2
oro nopsiakos. O6patHas marpura. /TIp/

1.5 Panr matpursl. Pemenne cucreM muHeHHBIX ypasHeHnit (CJIY) MmeTomom 1 4
Kpamepa 1 matpuunsiv metogoM. Teopema Kponekepa-Kanemnu. Pemnenne CJTY
metonoMm [aycca. OmHopomusie CJIAY. /Jlex/

1.6 Martpuunsiii Mmetox pemenust CJIAY. Meron Kpamepa. Haxoxxnenue panra 1 4
Matpuilpl. Pemmenne cucrem metomom [aycca. OmHopomasie CJTIAY. /Tp/

1.7 Bexropsl. JInnelinble onepanuu HaJ BEKTOpaMHU, UX CBOWCTBA. basuc B 1 4
IIPOCTPAHCTBE, OPTHL, I€KapTOBa cUcTeMa KoopauHaT. Hanpapnstomue
kocuHychl. CKaJsipHOe IPOM3BEICHNUE, €r0 CBOICTBA, pUIOKeHUs. BexTopHOe
npousBeneHue. Ero cpoiictBa. ['eoMeTpuueckuii CMBICT BEKTOPHOTO
IIPON3BEICHHS. YCIOBHE KOJIMHEAPHOCTH BEKTOPOB. CMeImaHHOe
npousBeneHue. Ero cBoiicTBa, BeIUKCIeHUE, NpuiiokeHus. /JIex/

1.8 Bexkropsl. JIuneitHble onepanuy HajJ BEKTOpaMu, UX CBOMCTBA. basuc B 1 4
MIPOCTPAHCTBE, OPTHI, IEKApPTOBa cUCcTeEMa KoopanHaT. Hanpasistomue
kocuHychl. CKaJIsIpHOE IPOU3BEJECHUE, €0 CBOWCTBA, IIPUIIOKEHUS. BexkTopHOE
npousBeneHue. Ero cBoiictBa. ['eoMeTpuyueckuii cMbICI BEKTOPHOIO
MIpOM3BEIeHHS. YCIO0BHE KOJUIMHEAPHOCTU BEKTOPOB. CMeIIaHHOe
npousBeneHue. Ero cBoiicTBa, BeIYHCICHUE, MpuiaokeHus. /TIp/

1.9 VYpaBuenue nmuHUU Ha mIockocTy. [IpocTelinme 3a1aun aHaTUTUYECKON 1 2
TeOMETpPHUH.

YpaBHeHHS IPSAMON Ha TIOCKOCTH. [apaiienpHOCTh U NEPICHANKYISIPHOCT
MIPSIMBIX, PACCTOSTHUE OT TOYKH JIO TIPSMOH.

/JIex/




1.10

VYpaBHeHHE JIMHUY HA IIIOCKOCTHU. [IpocTeiimue 3a1a4y aHAIUTUYECKOU
TeOMETPHU.

VYpaBHeHUs IpsAMON Ha IuI0ckocTy. [lapanenbHOCTh U NEPIEeHAUKYIISIPHOCTD
MPSMBIX, PACCTOSIHHE OT TOUKHU 10 IpsiMoid. /TTp/

Pasgen 2. Paznen 2. Beenenne B MaTeMaTHYeCKHIl aHATIH3.

2.1

[onstne GyHKINH, XapaKTePUCTHKH, rpaduk. CroxxkHast, 00paTHast QYHKIIHH.
Ipenen ¢pynkmm. OCHOBHBIE TEOPEMEI O MTpeJeliaX, 3aMeYaTeIbHbIC
npexnensl. /JIex/

2.2

Brruncnenne npenenos GyHkiuit. [IepBslil u BTOpoit 3aMedaTenbHbIC IPEAETb.
Packpeitue HeonpeneneHuocteit. /IIp/

23

HenpepbIBHOCTb (YHKIMH B TOUKE, Ha oTpe3ke. CBoiicTBa HYHKLINH,
HETIPEPHIBHBIX Ha oTpe3ke. TOUkM pa3peiBa M UX Kiaccudukanys. /Jlex/

2.4

HccnenoBanue ¢yHKIMit Ha HePepBIBHOCTE. /TIp/

Paznen 3. Paznea 3. IuddepenunanbHoe ucunciaenne GyHkuuii oxHoui
nepemennoi (®OII).

3.1

OmnpeneneHne MpON3BOAHOM, IpaBmiIa AuddepeHmpoBanus. [Ipon3BogHbIe
3JIEMEHTApHBIX (QyHKIHi. ['eoMeTprueckuii n pU3NIeCKMid CMBICT
pou3BoAHON. [Ipon3BoaHas coxHoi u obpatHoit pynkuuu. [IponsBogHas
napaMeTpuueckor u HesiBHOH ¢yHkiun. Juddepennuan. [TpubnmxeHHbe
BBIYHCIICHUS TIPH TOMOITH anuddeperiana. YpaBHeHH KacaTeIbHON ’
Hopmaiu. [Ipasuio Jlonurans g BeIAUCICHUS Npeaenos. /JIex/

32

Brruncnenne npousBonHsix 1 qupdepenuanos OOII. Beruncnenue
TIPOM3BOIHBIX CIIOXKHBIX, HESIBHBIX M ITapaMeTpUUecKUX (QyHKIui. Beruncnenne
TIPON3BOIHBIX BEICIIUX IOPSIKOB. HaxokIeHHE Mpe/IesioB ¢ UCIIONb30BaHHEM
npasmia Jlomurans. /Tp/

33

HccnenoBanue (GyHKIUH C TIOMOIIBIO TPOU3BOAHBIX. VIHTEpBaIBI
MOHOTOHHOCTH, 9KCTPEMYMBbI, HHTEPBAJIbI BBITYKIOCTH U BOTHYTOCTH, TOUKH
neperuda, acumToThl. [loctpoenne rpaduka ¢pynkuun. Hanbomnpee n
HaVMeHbIIIee 3HaYeHNs (DYHKINH Ha oTpeske. /JIex/

3.4

HccnenoBanue (yHKIUY C IIOMOIIBIO MPOU3BOAHBIX. VIHTEpBaBI
MOHOTOHHOCTH, 3KCTPEMYMBI, THTEPBAJIBI BHIITYKJIOCTH U BOTHYTOCTH, TOUKH
neperuba, acumntoThel. [Toctpoenue rpaduka Gpynkunu. Hanbonbiee n
HaMMeHbIIIee 3Ha4eHNs (YHKIUH Ha oTpeske. /IIp/

Paznen 4. Pazgen 4. Ind¢epenuuanbHoe ncunciaeHue pyHkuuii
HeCcKOoJbKUX nepeMennbix (PHIT).

4.1

Ilonsitue ®HIIL. [Ipenen, nenpepsiBHOCTE OHII. YacTHbIE MpON3BOAHBIE,
ToNHbIH quddepennuan. [IponzBoaHas CIOKHOH (YHKIINN, THBAPUAHTHOCTD
(dopmel iepBoro auddepenipana. YacTHeie TPOU3BOIHBIE H AU (EpEHIHATBI
BBICIIMX MOPsAKOB. [Ipor3BoAHAs MO HaNpaBleHUIo, rpaaneHT. HeoOxonumblie u
JOCTaTOYHBIC YCIOBUS SKCTpeMyMa (DYHKIIMU MHOTHX ITepeMeHHBIX. /JIex/

4.2

HaxoxaeHne yacTHBIX MPou3BOAHBIX U Auddepennnanos OHII. TIponssoanas
o HanpasneHuto. ['paguenT. JlokampHbIi dkcTpemym OHIIL. /TIp/

Pasnen 5. Paznen 5. KommiekcHble yucJia.

5.1

[MoHsATHE KOMILJIEKCHOTO YKCia. ArebpandyecKie onepaniuy HaJl KOMIUIEKCHBIMU
qucaaMu. 3amuch KOMIUIEKCHBIX YHCEIT B anre6pauqem<0f/'1, TpPIFOHOMeTpPI‘IeCKOﬁ
U TIoKa3aTenbHoi hopme. /JIex/

52

KommuiekcHsle uncia u aeiictBus ¢ HUMH. PerieHne ypaBHEHU BO MHOXECTBE
KOMIUTEKCHBIX unceln. /IIp/

Paznen 6. Paznen 6. UnuTerpansnoe ucuucienue OOIL.

6.1

IepBoobpasnas. HeonpeneneHHbIH HHTETpa, ero cBoiicTBa. Tabnuma
OCHOBHBIX HEOIIpEJIeTICHHBIX HHTErpaaoB. MeTox HemoCpeICTBEHHOTO
MHTETPUPOBaHMs. 3aMeHa IIEPEMEHHOM B HEONPE/IeICHHOM MHTErpalie (METox
MTOAICTAHOBKH). MIHTErpupoBanue 1o yactsM. /JIex/

6.2

HemnocpenctseHHOE HHTETpUPOBaHUE. 3aMEHA IIEPEMEHHON B HEOIPEIETICHHOM
HHTETpaje (MeTo/ MoACTaHOBKH). HTerpupoBanue no gactsm. /IIp/

6.3

HHTerpupoBaHue pallMOHAIbHBIX (QyHKIMIA. /JIex/

6.4

HHTerpupoBanue palMoHaNbHBIX GyHKIUH. /TIp/

6.5

HHTerprpoBaHie TPUTOHOMETPHIESCKUX U UPPAITHOHANBHBIX (GyHKIHH. /JIex/




6.6

HHTerpupoBaHie TPUTOHOMETPUIECKUX U UPPAIIMOHATBHBIX (GyHKImiA. /TTp/

6.7

OrnpezieNieHHBIH UHTETpaJl, FeOMETPHUYECKIH U (PU3HUECKUI CMBICII, CBOHCTBA.
®opmyna Herorona-JleiiOana. 3aMeHa epeMeHHONH ¥ HHTETPHPOBAHHUE 10
4acTsSIM B OIPEAEIeHHOM HHTerpaie. I eoMeTprueckue mpuIoKeHus
onpeJeleHHOro uHTerpana. /Jlex/

6.8

Brrunciienue onpeneieHHOro uHrerpana mno gopmyne Herorona-Jleionuna,
MIOJCTAaHOBKOH, 110 YacTsM. ['eomeTpuueckue NpUioKeHus OlpeaesIeHHOro
unTerpana. /Ip/

6.9

HecoGctBennsle unTerpansl. /Jlex/

6.10

Berrancienue HecoOCTBeHHBIX HHTErpaioB. /I1p/

Pazpnen 7. Pasnes 7. O0bIkHOBeHHbIe AU depeHnuANbHbIC YpaBHeHHus ().

7.1

Hudbdepenuuanbaeie ypapHeHus. OOIIKE MOHATHS U ONPEICICHUS. YpaBHEHUS
niepBoro mnopsiaka. YactHoe u ob1ee pemenue. 3anada Komu. YpaBHenue ¢
pasnenstomuMucs nepeMeHHbIMHA. OTHOPOTHBIE, THHEHHBIC YPABHEHUS IEPBOTO
nopsinka. YpasHenue bepaymiu. YpaBHeHue B nonHeix auddepennuanax. /Jlex/

7.2

VpaBHEHHS C pa3IeIAIOMUMUCS nepeMeHHbIMA. OXHOPOIHBIC
auddepeHnuanbHble ypaBHeHUs. JINHEHHbIe ypaBHEHHS [IEPBOrO MOPsIIKA.
VYpasuaenue beprynmn. YpasHenne B monHbIx quddepennnanax. /Tp/

73

VYpaBHeHus BpIcIINX NOPsAKOB. 3afgaua Komu. YpaBHEHUS, 10MyCKaIOIIKe
TIOHWKEHUE nopsAaka. JInnelinele onHopoaHbsle (Y ¢ mocTosHHBIMU

ko3 dunmentamu. Jlunernsie HeomHopomubie Y. CTpykTypa obmiero
pemenust. /JIex/

7.4

VYpaBHeHus, JOMyCKarolue MOHWKeHue nopska. Jiunernsie onnopoausie Y c
MOCTOSHHBIMU Ko3(unuentamu. Jluneitnsie HeoqHopoausie Y. /TIp/

Paznen 8. Pasnen 8. Teopusi BeposiTHOCTEN.

8.1

OcHoBHBIE OHATHS U onpeneneHus. Ciydaitaeie coosiTrs. Kiaccmueckoe,
CTaTHCTHYECKOE, TEOMETPUUECKOE OMPECIICHNS BEPOITHOCTH COOBITHS.
OcHOBHBIE TEOpEMBbI TEOPHH BeposaTHOCTEH. PopMyIa MOTHON BEPOSATHOCTH.
BepositHocTh runores (popmyna baiieca). Cxema ucnbitanuit bepaymm.
Teopewmsl Jlamtaca. Teopema Iyaccona. /Jlex/

8.2

Curygaitabie coObrTHs. COBMECTHBIE M HECOBMECTHBIE coObITHS. Kitaccnaeckoe
orpeencHre BepoATHOCTU. ['eoMeTpruieckoe onpeaeseHne BEpOsSITHOCTH.
TeopeMsbl CIOKEHUSI U YMHOKEHHS BEpPOsITHOCTEH. DopMysia OTHOU
BeposiTHOCTH U opMmyia baiieca. Cxema ucnbitannii bepaymmm. TeopeMsr
Jlarmnaca. Teopema Ilyaccona. /TIp/

8.3

CryqaitHble BeTHUHHEL JMCKpeTHbIE CiTydaiiHble BenuduHbl. HempeprIBHbIE
cirydaiiHble BeTMYHMHBL. VX 4HCIIOBBIE XapaKTEPUCTUKH. 3aKOHBI pacipeieeH s
JICB, HCB. /JIex/

8.4

CrnyuaiiHble BeTU4YHMHBI. JIUCKpeTHbIE cly4aiiHble BETUYUHbI. 3aKOH
pacmpenenenus JJCB. @ynxuus pacnpenenenus. HenpepsiBHbIe cirydaiiHbe
BeIMYMHbL. DYHKIUS INIOTHOCTU pacnpeneneHus. YucioBble
xapakTepucTHkH. /TIp/

Paznen 9. Pasnen 9. CamocrosiTesibHas padora.

9.1

Ioaroroska k nekuusim. /Cp/

16

9.2

Ioaroroka k npaktHdeckuM 3ansTusm. /Cp/

32

9.3

KontponsHast padora. /Cp/

8,6

9.4

IToxaroroska k sekuusam. /Cp/

16

9.5

IToxgroroBka Kk MpakTHYECKUM 3aHATHIM. /Cp/

32

9.6

KonTponsHas pabora. /Cp/

8,6

9.7

CamocTosATeNNbHOE U3Y4EHNE TEOPETUUECKOTO MaTepHana.

1. KaHoHMu€ECKHE ypaBHEHHS KPUBBIX BTOPOIO MOPSAKA.

2. YcoBHBIE S9KCTPEMYMBI YUCIIOBOH (DYyHKIIMN HECKOJIBKUX IIEPEMEHHBIX.

3. 'noGanbHbIe 3KCTPEMYMBI YHCIIOBOH (YHKIIMH HECKOIBKHUX IepeMeHHBbIX. /Cp/

14




9.8 1. OneHku onpeneNneHHoro HHTeTpaia 2 32

2. [IpumeHeHHe onpe/ieNIeHHbIX HHTErPaJIoB IS PELICHHs TPUKIIAIHbIX 33/1a4.

3. TeopeMbI 0 CXOOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB

4. Peruenwne cucrem Y. /Cp/

Pasnen 10. Pasnen 10. KonrakrHas padora.
10.1 KontponbsHas padora. /KA/ 1 0,4
10.2 3ager /KD/ 1 0,25
10.3 KontponeHas padora /KA/ 2 0,4
10.4 Ox3ameHn. /KD/ 2 2,35

5. OHEHOYHBIE MATEPHAJIbI

BHOC.

OueHOYHbIC MaTepHaIIbl JUISl IPOBEJCHHS IPOMEKYTOUHOH aTTeCTaluy OOYYarOLIMXCsl IPHUBEICHBI B IPHIOKEHHUH K
paboueit mporpaMMe TUCIUIUIAHEL.
@DopMBI U BUIBI TEKYLIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLIEHUBAHMS,

pacnpezeneHne 6ajuIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeIeM UCIUILIMHBI C Y9€TOM ee CIeU(PHUKU 1
JIOBOZIATCS IO CBEACHHS O0YJaIOIINXCS HA TIEPBOM YIeOHOM 3aHSTHH.
Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPEroaBaTesieM AUCIUILINHEI (MOIYIIs) B paMKaX KOHTAKTHOH
paboThI M caMOCTOSITENbHON paboThl o0y4atommxcs. s pukcupoBaHus pe3yabTaTOB TEKYIIET0 KOHTPOJISI MOKET UCIIONb30BATHCS

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi tureparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTAaBUTEITH 3arnaBue Uznarensc On. agpec
TBO, TOJT
JI1.1 |KapacesaP. b. Beicmast MaTeMaTrka: THHEHHAs anreOpa, BEeKTOpHas OMCK : //e.lanbook.com/book/14|
anreOpa, aHaTUTUIECKasi TEOMETPHSI, BBEICHHUE B CubA I,
MaTeMaTHYEeCKHI aHaIu3, Tu(PepeHInaNTbHOE HCUHCICHNE 2019
(hYHKIIMH OTHOW JIeHCTBUTEIIHLHON ITepEeMEHHOM: yaeOHoe
nocobue
JI1.2 | Kapacesa P. b. Bricmas matemaruka: nuddepeHnmuaIbHoe UCUUCTICHIEe OMCK : //e.lanbook.com/book/14
(hyHKIIMU HECKOMBKHUX MEePEMEHHBIX, HHTETPaTbHOE CubAJlY,
ucYunciieHre QyHKIIUH OTHOM NeHCTBUTENBHON TIepEeMEHHOM: 2020
ydeOHOe TIocoone
JI1.3 |BacumseB A. A. Teopust BepOsSTHOCTEH 1 MaTeMaTHYECKask CTATUCTHKA: Mocksa:  [tps://urait.ru/bcode/4532]
Y4eOHHK U TPAKTHKYM ISl BYy30B IOpaiir,
2020
6.1.2. JlonoJHHUTENbHAS JIUTEPATypa
ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, Ol
JI2.1 | Apxanrensckuii A. U., | COOpHUK MHIAMBUAYATbHBIX 3aaHUN IO MATEMATHKE IS CaHKT- //e.lanbook.com/book/16
baxxanos B. U. TEXHUYECKUX BBICIIMX Y4eOHBIX 3aBeneHuid. Yacth 1 [etepOyp
r : Jlanp,

2021




6.2 I/IH(l)OpMalII/IOHHbIe TEXHOJ0I'd’, HCITOJIbB3yEeMbI€ IIPU OCYLIECTBJICHUH OﬁpaBOBaTeJ'leOFO nponecca mo AMcuuinJjanHe

(Mony.110)

6.2.1 IlepevyeHb JIMIEH3UOHHOI0 M CBOOOIHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneyeHust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 Ilepeyenb nmpogeccHOHATBHBIX 023 TAHHBIX U UH()OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

zbMATH — maremaTrueckas 6a3a gaHHBIX - zbmath.org

6222

Obmepoccuiickuil MaTemMaTideckuil mopran (MHGOpMaIMOHHas cucTeMa) - http://www.mathnet.ru/

6.2.2.3

Mathcad- crpaBouHEK 10 BBICIIEi MaTeMaTuke - http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6.2.2.4

Wndopmarmonnas cpasounas cucteMa "[apant” http://www.garant.ru

6.2.2.5

Wndopmarmonnas cpaBounas cucrema "Koncymsrantllmoc” http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHble ayAUTOPUH ATl IPOBEICHHS 3aHATHI JIEKLIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIIELUAIN3UPOBAHHON MEOEbI0
U TEXHHYECKUMH CPEICTBAMH OOYICHUS: MyJIbTUMEIUIHOEC 000pYIOBaHUE TS IPEIOCTABICHUS YIeOHON HH(pOpMALUH
OOITBIIION ayIUTOPUH H/WJIH 3BYKOYCHIIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE WITH MIEPEHOCHOE).

72

VaeOHbIe ayIUTOPUH JUIsl IPOBEIICHUS 3aHATUI CEMHHAPCKOTO TUIIA, IPYIIIOBBIX ¥ HHAWBHIYAIbHEIX KOHCYJIBTAINH,
TEKYIIETO KOHTPOJISI U MTPOMEXKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAaHHbIE CIICI[HATN3NPOBAHHON MEOENBIO 1
TEXHUYECKUMU CPEJICTBaMU 00yUEeHUS: MyIbTUMEAUHHOE 000PYI0BaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanmoHapHOE MIIM TIEPEHOCHOE)

7.3

[TomerieHust 11 CaMOCTOSATENBHOM pabOoThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXXHOCTBIO TOAKIIOYEHUS K
cetr "MHTEepHET" M 0OecTIcUeHHEM JIOCTYTIA B SJICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEely YHHBEPCUTETA.

7.4

[NomenieHust 11 XpaHEeHHs ¥ NPO(UIAKTUIECKOr0 00CITy)KHBaHHs y4eOHOro 000pyIOBaHUS




[Ipunoxenue
K pabodeii mporpaMMe JTUCIUIUTAHBI

OILIEHOYHBIE MATEPHAJIBI JIJISI MTPOMEXYTOUYHOM ATTECTAIIAA
MO JUCHUIIJIMHE (MOYJIIO)

MaremaTuka
(HaumeHosanue OUCYUNIUHBL(MOOYS)

Hampasiienue morotoBku / CrienuaabHOCTh

23.03.01 TexHOJIOrUs TPAHCIIOPTHHIX IIPOIECCOB

(K00 u HaumeHo8aHue)

HampasnenHocTs (mpoduib)/crienuanu3amnms

TpancnopTHasg JOTUCTHKA

(naumenosanue)



Copnepxanue

ITosicHuTeNIbHAS 3aIKCKa.

TunoBbie KOHTPOIBHBIC 3a/IAHKS WJIM UHBIE MAaTEPHAJIbI U1 OLEHKHU 3HAHUN, YMEHHI, HABBIKOB U (WJIN)
OTIBITA JICATEIIPHOCTH, XapaKTEPU3YIOIINX YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHITHA.

MeToaudeckie MaTepralibl, OMPEICIIIONNE TPOIEAYPY U KPUTSPUH OIICHUBAHUS CPOPMUPOBAHHOCTH
KOMIIETECHIIMHI TTPU IPOBEACHUH MPOMEKYTOUHOM aTTEeCTAINH.



1. ITosicHUTEIbLHAA 3aIUCKA

HCHB HpOMe)KYTO‘-IHOI\/'I aTTeCTallud — OLCHHUBAHUC TPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YyJIbTATOB
O6y‘IeHI/I$I II0 JUCHUIIIIMHE, O6eCHe‘-II/IBaIOH_[I/IX AOCTHXKCHUC INNIAHUPYCMBIX PC3YJIbTATOB OCBOCHUA
00pazoBaTeNbHON MPOTPAMMBI.

DOopMBI IPOMEKYTOUHOM aTTecTaruu (110 09HO# hopme 00yueHwMs): IK3aMeH (2 cemecTp)
3auer (1 cemectp)

[Tepeuens KoMMeTeHIIUN, POPMUPYEMBIX B TIPOIECCE OCBOCHUS TUCIIATIIIIHBI

B coorBercTtBrM ¢ ®I'OC 3++

Kox 1 HauMeHOBaHKHE KOMIIETEHI[MH Ko mHIMKaTOpa JOCTHKEHUSIKOMICTEHIHH
OIIK-1: Crocoben MIPUMEHSTD OIIK-1.1: [TpuMeHseT METOIbI BBICIICH MATEMaTHKH
€CTECTBCHHOHAYYHbIE W  OOLICHHXKCHEPHBIC | IS peteHus 3aa4 npodeccroHabHOM
3HAHUSA, METOJALI MAaTeMAaTHYECKOIO aHaiu3a M | JESITENLHOCTH.

MOICTUPOBAHHSI B npoheCCHOHATBHO
JIEATEILHOCTH.

PeSYJ'IBTaTbI 06yquI/m 0 AUCHUIIINHE, COOTHECCHHBIC C IINIAaHUPYCMbIMU
pe3yjibTaTaMu OCBOCHUA o6pa303aTeJn,H0171 IIporpaMmbl

B coorBerctBru ¢ PI'OC 3++

Kon n HaumeHoBaHNE HHIUKATOPA PesynbpTarhl 00y4eHHs 10 AUCIUTLITHHE OrneHovHbIe
JOCTHKEHHS KOMITETEHIINU MarepHabl
(cemectp_ )
OIIK-1.1: IIpuMeHsIeT METOBI BBICIICH OCHOBHBIE ITOHATHUS M METOBI MaTeMaTHIeCKoTo aHaimm3a,| 1 cemectp (Nel—
MaTeMaTHUKH JIJIsl pelieHus 3a1a4 AHATUTHYECKON TeOMETPHH ¥ JTMHEHHOH anreOpsl, Ne 10)
HpO(i)eCCPIOHaIIBHOfI IEATCIBHOCTH. Z[I/I(i)(I)epeHHI/IaJILHOFO 158 I/IHTellpaJ'IBHOFO I/IC‘II/ICJ'I?HI/I?[, 2 ceMecTp (N(_’ 11-
OCHOBBI TEOPUH BEPOSTHOCTEH, MaTeMaTHYeCKOil Ne20)
CTAaTHCTHKH;
HCTIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX 1 cemectp (Ne 12- Nel4)
JCLUILIMH B IPO(ECCHOHANBHOM eI TeIbHOCTH;; 2 cemectp (Nel5-17)
annapaToM MaTeMaTH4eCKOTo aHali3a, TEOPHU 1 cemectp (Ne 18-20)
BEPOSITHOCTEH M MaTeMaTHIECKOI CTATUCTHUKH. 2 cemectp (Ne21-23)

[IpomexxyTounas arrectamnus (3K3aMeH) MPOBOJIUTCS B OJHOU U3 CIAEAYIOMHMX (HOPM:
1) oTBeT Ha OHMIIET, COCTOSIIHI U3 TEOPETHYECKUX BOTIPOCOB M MPAKTHUYECKHUX 331aHHN;
2) BemonHeHue 3ananuii B OMOC yHuBepcurera.

[TpomexxyTounas arrectamus (3a4eT) MPOBOAUTCS B OJTHON U3 CIAEAYIOMUX (HOpM:

1) cobecenoBanue;
2) BemonHeHue 3ananuii B OVOC yHuBepcurera.

2. TunoBble KOHTPOJIbLHBbIE 321aHUA /TN UHbIEe MATEPHAJIBI ISl OLIEeHKH 3HAHUI, yMEeHMH,
HABBIKOB H (/M) ONBITA 1eATEJIbHOCTH, XaPaKTEePHU3YIOIIHUX YPOBEeHb C(hOPMUPOBAHHOCTH KOMIIETCHIIUH

2.1 TunoBble BONPOCHI (TECTOBBIE 3a1aHNS) /1JIsl OLIEHKH 3HAHNEBOT0 00Pa30BATEILHOI0
pe3yJbTara

[TpoBepsieMsblii 00pa3oBaTENbHBIN pe3yIbTaT:

KO[[ 1 HAMMCHOBAHNC MHAMWKATOPA O6pa30BaT€HLHLIﬁ pe3yiibTaT
JOCTHXKCHUSA KOMIICTCHIIMN




OCHOBHBIE TIOHATHS U METO/[bI MATEMATHYECKOTO aHAIIM3a, AHATUTHYECKOI
OIIK-1.1:  IlpuMeHsieT METOIB! [reOMETPHH U JIMHEHHOM anreOpsl, Au((epeHINaTLHOrO U HHTETPATBHOTO

BEICTICH MC M AR AL lpcqucieHnst, OCHOBBI TSCOPHH BEPOSTHOCTEH, MATEMAaTHICCKON CTATUCTHKH,
peleHust 3a1a4
npodheCCHOHATLHOI
JACATCIIBHOCTHU.
1 cemectp

1. EnuHWYHON MaTpHICH Ha3bIBACTCS:

A) nuaroHaibHas MaTPHUIIA, C CAMHUIIAMA Ha TNIABHOM AMArOHAJIH;
B) kBajpaTHas MaTpulla ¢ €IMHUIIAMH Ha TJTABHOM JTHArOHAJIH;

C) kBazaparHas MaTpHIIA, JICMEHTAMU KOTOPOH SIBJISFOTCS € TUHUIIBI?

2.0npeaenuTens BHIYUCISIETCS:

A) 11t 110001 MaTpPHIIBI,

B) ToibKO U1 €AMHUYHON MaTPHIIBL;

C) TOJNBKO JUTS AUArOHATIBHOW MaTPHUIIBL;

D) TonbKO U151 KBaIpaTHOM MaTPHIIbI.

3. Meton Kpamepa mpuMeHUM IS peIIeHUs] CHCTEMBbI IMHEHHBIX YPaBHCHHMA, €CITH:
A) Matpuiia cucTemsl Jro0as;

B) matpuiia cucTeMbl COCTOUT TOJBKO U3 €MHUII,

C) maTpmia cHCTeMBI JIt00ast KBapaTHasi;

D) marpuma cucTeMsl KBapaTHasi U HEBBIPOXKICHHAS.

4. Ecnu ¢ynkius f(X) HenpepsiBHa Ha [a;b],nuddepennupyema Ha (a;b) u y(a) = y(b),to Ha (a;b)moxHO
HaWTHU XOTsI ObI OJTHY TOYKY, B KOTOPOH :

A) byHKIUS HE OnpeieNeHa;

B) nmpousBonHas (yHKIIUU HE CYIIECTBYET;

C) Hemb3s MPOBECTH KacaTeNbHYIO K rpaduKy QyHKINY;

D) npousBogHas ¢pyHKIMH 0Opaiiaercs B HOJb.

5. HaiiTi mHTepBaIbl MOHOTOHHOCTH (QYHKIMH y = X2-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (] ; OO)- BO3pacTaeT
B) na (_ OO"O] -yObIBaeT Ha [0" OO)- BO3pacTaeT
C) na (_ 0,1 ] - BO3pacTaer Ha (1 3 OO)- yOBIBaeT

D) na (_ oo;()] - BO3pacTaeT Ha (0" OO)- yObIBaeT

6. [Ipon3BOHON BTOPOro MOPSIKa HA3bIBACTCS:

A) KBaipaT IPOU3BOIHON ITEPBOTO MOPSIIKA;

B) npousBoaHast OT mpoU3BOAHON MEPBOTO MOPSIIKA;

C) KopeHb KBaJpaTHBIN OT MPOU3BOIHOM IMTEPBOTO MOPSAKA;

D) nepBooOpa3zHasi MponU3BOAHOI MEPBOTO MOPSIIKA

7. YacTHOM NMPOU3BOHON (PYHKITUN HECKOJIBKHMX MTEPEMEHHBIX Ha3bIBACTCS:

A) MpOM3BOIHASL OT YaCTHOTO apryMeHTa (QYHKLUY;

B) npousBomHast OT mpou3BeACHUS apryMEHTOB (DYHKIIHNH;

C) npou3BoHAsA OT YaCTHOTO apryMEHTOB (DYHKIIUH;

D) npousBogHas oT GYHKIIMH NPU YCIOBUHU, YTO BCE API'YMEHThI KPOME OJHOTO OCTAIOTCSI IOCTOSIHHBIMHU.




8. Ecmu U = 1n(3x -y’ +Zz3), To 3HaueHue U'; B Touke M(1;0;1) paBHo...
A)5 B)3 C) 1/5 D) 6/5
0. MeTol MHTETPUPOBAHHS 10 YACTSM IIPUMEHHUM TIPU MHTETPUPOBAHHU:
A) CyMMBI MJTH Pa3HOCTH HECKOJIbKUX (PyHKIMH; B)nuneiinol komOuHanmy GyHKINHT;
C) mpousBenenus QpyHKITUH; D)mro60it koMOMHAITUY JTFOOBIX () YHKITHA.
10. @opmyIia HUHTETPUPOBAHHUS 10 YACTIM UMEET BUJL

A) J.udv:uv+J'vdu; B) J.udv=uv—fvdu ;

.[udv: _[udx+_[vdx: D)J'udv: J'udx—J'vdx
2 ceMecTp

11. YtoObl pemnth qudpepeHnnanibHOe ypaBHEHHE Y'X + X + Y =0 , cleayeT

1) BBIIOTHATH MOJCTAaHOBKY Y(X)=x*U(X);
2) pa3aenuTh NepeMeHHbIE;
3) uckats pemenue B Buae y(x)=U(x)*V(x).
12. Pemuth nuddepenimanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , ClIeAyeT
1) BBIMOTHATE MOACTAHOBKY y(X)=x*U(X)
2) pa3aenuTh IepeMeHHbIe
3) uckartp pemenue B Buzae y(x)=U(x)*V(x).
13. TuddepeHnmansHbIM ypaBHEHUEM NIEPBOTO MOPSAIKA SBIISETCS YpaBHEHHE:
1) xy’+sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosx;
14. JIuHeitHBIM HEOJHOPOIHBIM U (pepeHIIaTIbHBIM YpaBHEHUEM MIEPBOTO MOPSJIKA ABIISETCS ypaBHEHUE
BUJIA:
1) y'=f) g (y);
2)y' +p(x)y=0a(x)y"
3) y' =1(x; y), rne dynkuus f(X; y) — onHOpoIHAS;
4)y'+p()y = g(x);
15. Eciu umeercss N HecoBMeCTHBIX coObITH Hi, 00pa3yromux moiHyro Tpymnmny, ¥ U3BECTHBI BEPOSITHOCTU
P(Hi), a coObITHE A MOKET HACTYNUTH ociie peanu3anuu ogHoro u3 Hi u uzBectHsl BepositHocTH P(A/Hi), TO
P(A) Boruncrnsiercs mo popmyie
A) OJTHON BEPOSATHOCTH
B) bepnymum
C) Myagpa- Jlamnaca
D) baiieca
16. BeposiTHOCTB TOSIBJICHUST COOBITHS A B UCIIBITAHWH paBHA p. UeMy paBHA IHCIIEPCHS YHCIIA MOSBICHUS
COOBITHS A B OJIHOM HCTILITAHUH?
A) 1-p
B) p(1-p)
C)p
D) 1/p
17. I1o xako#t (opmyIie BEIUUCIAECTCS BEPOSITHOCTH COBMECTHOTO TMOSIBJIICHHS IBYX HE3aBHUCUMBIX COOBITHI A
u B?
A). P(AB)=P(A)+P(B)
B). P(AB)=P(A)+P(B)-P(AB)
C). P(AB)=P(A) P(B)-P(AB)
D). P(AB)=P(A) P(B)
18. OdyHkuMel pacupeneacHus ClIyqaiiHoW BeTuIrHbBl X Ha3biBaeTcs pyHkius F(X), 3amaromnas BEposSTHOCTh
TOT0, 4TO CJIy4aiiHas BeJIU4YuHa X IPUMET 3HaYCHUE:!
A). 6ombImIee X
B). MeHblIlIee WM paBHOE X
C). paBHOE X
D). menblIee x
19. [TnoTHOCTHIO BeposATHOCTH f(X) HEPEPBIBHOM CITydaitHON BETUYMHBI X Ha3bIBACTCS:




A) mpon3BoaHast GYHKIUHU pacTpeie]IeHUs CIIydaifHON BEIMYUHBEI X;

B) nepBooOpa3znas GpyHKIIMU pacpeneneHus CrydaiiHol BeTMUUHbI X;

C) nmpou3BogHast cTy4yaifHOM BETUYHHEI X;

D) nepBooOpasnas cirydaitHOW BenrunuHbI X.

20. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESTHUS CITy4aitHOW BEJTMYUHBI OTHOCUTCS:
A) BEIOOpOUYHAs MOJIa;

B) BeiOopouHas meamnana;

C) BEIOOpOYHAS TUCTIEPCHS,

D) BeiGOpouHast cpemHsis.




2.2 TunoBble 3aJaHu VI OLIEHKHU HABBIKOBOI'0 00Pa30BaTeJILHOI0 pe3y/ibTaTa

[TpoBepsiembIii 00pa30BaTENBHBIN PE3YJIbTAT:

Ko n HanmenoBanme O0pazoBaTeNbHBIN pe3yabTaT
MHIHMKATOPa JOCTHIKEHUS
KOMITCTCHIIHI
OIIK-1.1: TIpumensieT MEeTOABI OOyy4aromuiicst ymeeT: HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH
BBICIICI MaTeMaTHKH JUIsl B IpO(heCCHOHANILHOM AEATeIbHOCTH;.
pereHus 3a1a4
poQeCCHOHANBHOI
JCATCIIbHOCTH.

1 cemectp

20. 3aKoHBI crIpoca U MPEATIOKEHHUS HA HEKOTOPBIN TOBAp ONpeNeNsIeTcsl ypaBHEHUsIME P=-2X+12; p=Xx+3.
a) HaifT TOUKy ppIHOYHOIO paBHOBECHSI.

0) HaiiT Touky paBHOBeCHSs TOCIIE BBEJCHHS HAJOTa, paBHOrO 3. HaliTh yBennyeHune 1eHsl ¥ yMEHbIIICHHE
PaBHOBECHOT'0 00beMa NMPOJaX.

21.M371epsKKH TIPOM3BOICTBA HEKOTOPOH mpomykmuu umeroT Bua C(x)=150 +10x+0,01x% rae x- umcno
enuHul npoxykuuu. llena Ha sToT TOBap cocramisger 36. Haiitm QyHKuuio npubbuim U (YHKLHIO
npeneiabHod npuObuM. OOBACHUTH AKOHOMUYECKUHM cMbIca BenuduHbl P'(15). BorunciuTe U 0OBSACHUTH
cMbIc BenmnuuHbl P(16)-P(15).

22 .PactipenenuTh 10 KPUTEPUIO MHHAMYMa CyMMapHBIX PacXoJ0B TPAH3UTHBIA Ipy30moToK 80 MIIH. T. B
Ipy30BOM HalpaBICHUU MEXIY TpeMs NapaieIbHbIMU KEIE€3HOAOPOKHBIMU JIMHUSAMHU, COEIUHSIOIINMU
y35bl A 1 b. 3aBucsnIye OT JBUKEHUS pacXo/Ibl Ha KaXJI0M U3 JIMHUM, HEJTMHEMHO 3aBUCST OT I'Py30M0TOKA
M BBIpaXKAIOTCa hopMymnoit: Dsu=al +0I?,

rae [' - romoBoi rpy30MOTOK TPYy30BOTO HAMpaBiIeHUs (B MITH.T.); Dsq - TOJAOBBIE PACXOBI (B THIC.pYO.); a 1
b - ko3bduuueHTbI, 3aBUCAIIME OT TEXHHKO-IKCIUTYaTAMOHHBIX XapaKTePUCTUK IJIMHUH. 3HAUCHHUS
ko3 dunrenTos: 1 uHuu Aeéb a= 500, b=6; nns muuuu Aeb a=400, b=10; ansa muauu 405 a=600, b=5.
2 cemecTp

23. YucnenHocTh HaceneHHs y(t) HEKOTOPOW CTpaHBI YIOBIETBOpseT MU(P(HEepeHIMATEHOMY yYpaBHEHHUIO
y’(1)=0,2y(1-10y), rie Bpems t usmepsercs B roaax. B HauanbHbI MOMEHT BpeMEHH HACEJIEHHE COCTABIIAINIO
1000 ygen. Uepes CKOMBKO JIET HaceleHrne BO3pacTeT B 4 paza?

24. HaiiT QyHKIUIO cripoca, €cii 3JaCTUYHOCTD 1] TIOCTOSHHA M 3aJIlaHO 3HAa4YeHUE IIeHbl p B HEKOTOPOM
Touke X: n=-2, p=10 npu x=4.

25. MarasuH nosydms1 NpOAYyKLHIO B SIIIMKAX C YETBIPEX ONTOBBIX CKJIAJOB: YETHIpE C MEPBOTO, MSTh CO
BTOPOT'0, CEMb C TPEThEro M 4YeThipe ¢ yeTBepToro. CiaydailHbIM 00pa3oM BBIOpaH SIIMK IS MPOJAXKH.
KakoBa BepOSITHOCTb TOTO, YTO ATO OyJIET AILIUK C IEPBOT0O MU C TPETHETO CKiaaa?

OIIK-1.1: Ilpumenser meronsl | OOy4aromMiics BIaJeeT: armnapaToM MaTeMaTHUecKOro aHajlu3a, TEOPHU BEPOSTHOCTEN 1
BBICIIICH MaTeMaTHKu JUI | MaTeMaTHU4eCKOM CTaTHCTHKH.

perieHus 3aj1a4
PO eCCHOHATTLHON JIeATETLHOCTH.




1 cemectp.
26. HaiiTu BeKTOpHOE POU3BEIEHUE BEKTOPOB

a={2;1;3} n b={1;2; 3}.

.  3x*49x +6
27. Haiitu npepen lim ————
ool 2x7 =2
. . 23 —x® +2
28. HaiiguTe HeonpeaeneHHbI HHTETpal | = J.de

2 cemecTp

29. YkasaTh BUJ HacTHOTO pemenns ypasuenns Y —2Y' = 6+12X — 24x°
30. Pemuth muddepenimanbHOe ypaBHEHHE Y’ COS X + Y = XSin X .

31. Ha ckian moctymaer 40% naeraneli ¢ nepBoro 3aBojaa u 60% paeraneld co BToporo 3aBojaa. BeposTHOCTH
M3rOTOBJICHHS Opaka AJisi EPBOTO U BTOPOro 3aBoja coorBeTcTBeHHO paBHbl 0,01 u 0, 04.HaliTi BeposTHOCTH
TOT0, YTO HAyJauy MOCTYIHUBIIAs HA CKIIAJ JETallb OKaXeTcs OpaKkOBaHHOM.

2.3. IlepeueHb BOMPOCOB IS OJrOTOBKH 00YUaIOIIMXCSI K IPOMEXKYTOUYHOM aTTecTaluu

Matpu1bl, uX BUABL.

JelicTBusa Hax MaTpULAMH.

Omnpenenurteny BTOPOro U TPETHETO MOPSIIKA, UX BEIUUCIICHUE.

CaoiicTBa onpeaenuTenci.

Omnpenenurens N-To NOPsAKa, M0 BEIYUCIECHUE.

HesbipoxxieHHble MaTpuLibl. OOpaTHas MaTpuLa.

Panr maTpuns!.

Cucremsl nuHelHbIX ypaBHeHul. Teopema Kponekepa-Kanemmu.

Merton Kpamepa pelienust CucteM JIMHEHHBIX YPaBHEHHIA.

0. Metox oOpaTHOI MaTpHILIbL.

11. Merton 'aycca perieHust cucTeM JMHEHHBIX YpaBHEHUI.

12. OnpHOpoHBIE CHCTEMBI IMHEHHBIX YPaBHEHUH.

13. BekTopsl, IWHEIHbBIE ONlepalliy HaJl BEKTOPaAMH.

14. Koopnunats! BekTopa. Moayns BekTopa. Harmpasisitoriyie KOCHHYCHI.

15. bazuc. PazmepHocTs mpocTpaHcTBa. Pasnoskenue BekTopa mo 6asucy.

16. [leiicTBus ¢ BEKTOpaMH B KOOPJIUHATHOH (opMe.

17. CxansipHoe npousBeI€HUE U €TO CBOMCTBA.

18. Beruucnenme CKaIsipHOTO TIPOU3BEICHHUSL.

19. Vron mexay BekTopaMu. Y CI0BHE OPTOrOHAJILHOCTH.

20. BekTopHOE IPOM3BEACHUE U €TO CBOWCTBA.

21. BeruncieHue BEKTOPHOTO MTPOU3BEICHUSI.

22. [IpunoxeHust BEKTOPHOT'O MPOU3BEICHUS. Y CJIOBUE KOJJTMHEAPHOCTH.

23. CMenIaHHOE IPOU3BEICHUE, €T0 TEOMETPUICCKUN CMBICI.

24. CBolicTBa CMEIIaHHOTO MPOU3BEACHHUS.

25. BeipaxkeHre CMEIIaHHOTO TTPOU3BEACHHUS Yepe3 KOOPINHATHL

26. HexoTopble NpUII0KEHUS! CMEIIAHHOTO POU3BEICHUSI.

27. CucremMbl KOOpAMHAT Ha IJIOCKOCTHU (JleKkapToBasi, nonspHas). [IpeoOpa3zoBanue KOOpAWHAT U3 OJHOU
CUCTEMBI B IPYTYIO.

28. Jlenenue oTpe3ka B JaHHOM OTHOIICHHU. J[eJIeHHe OTpe3Ka MOIoJIaM.

29. YpaBHeHUs NpsSMON Ha TUIOCKOCTH.

Boo~NoarwhnE



30.

3L
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
o4,
95.
56.
o7.
58.
99.
60.
61.

62.
63.
64.
65.
66.
67.
68.

69.
70.

71.
72.
73.
74.
75.

76.
77.
78.
79.

VYron Mexay NpsAMbIMH. Y CIIOBUE NApauIEIbHOCTH M NEPIEHIUKYIIPHOCTU NpsAMbIX. PaccrosiHue o
TOYKH J10 ITPSIMOU.

[Tonstue dbynkuun. 'padpux pynknuu. CriocoOs! 3ananus GyHKITUH.

OCHOBHBIE XapaKTEPUCTHKU (PYHKIMHM (YETHOCTb, HEYETHOCTh, MOHOTOHHOCTb, OTPaHUYEHHOCTD,
NEPUONYHOCTb).

OcHOBHBIE 3JIeMEHTapHbIe GYHKINHU U UX Tpaduku.

[Ipenen pynkuuu B TOUKe, Mpu X —» 00. beckoneyHo GompIiast pyHKIuS.

OaHOCTOpOHHME TPEAECTIBL.

beckoneuno manas ¢ynkius. CBoicTBa O6CKOHEUHO MAaJIbIX.

OcHOBHBIE TEOPEMBI O TIpezenax.

IlepBbIil 1 BTOPOH 3aMeYaTeNIbHbIC IIPEIEIIbI.

DKBUBAJICHTHbIE OECKOHEYHO MaJjible (yHKIIHH.

HenpepbiBHOCT pyHKIINH B TOUYKE, HA HHTEPBAJIE.

Touku pa3pbiBa QyHKIMU U UX KIaccuUKaIus.

CaoiicTBa QyHKIIHI, HEMIPEPHIBHBIX HA OTPE3KE.

Omnpenenenue TpOU3BOTHOM.

MexaHnuecKuil 1 TeOMETPUUYECKHI CMBICIT IPOU3BOTHOM.

YpaBHEHHE KacaTeJIbHOW U HOPMaJU K KPUBOM.

[IpaBuiia BEIUMCIIEHUS TPOU3BOIHOM.

[TponsBoHAs CIIOKHON 1 00paTHON (DYHKITHH.

Tabnuia mpou3BOIHBIX JIEMEHTAPHBIX (PYHKIIUH.

Jlorapudmmueckoe mudhepeHImpoBaHue.

[Ipon3BoIHBIE BBICIIUX MOPSAKOB.

HesiBHO 3amanHast GyHKIUS U €€ IPOU3BOTHAS.

OyHKIMS, 3aJaHHas TApaMEeTPUIECKH, €€ TIPOU3BOTHASL.

[Tonstue nmuddepenunana GyHKIUU, €TO FTEOMETPUUECKUN CMBICII.

[Tpumenenue nudpepenmana K nprUOINKEHHBIM BEIYUCICHUSM.

[IpaBuio Jlonmras.

Bospacranue u yosiBanue ¢pynkuuii. Heo0xonmmoe 1 10CTaTOUHOE YCIOBHSL.

MaxkcuMyM 1 MUHUMYM (DYHKIIHH, ©X HEOOXOJUMBIE U 1I0CTaTOYHBIE YCIOBUS.

HaubGonbiiee u HaumeHnsblee 3HaueHust QYHKIIUA HA OTPE3KE.

BeimykiocTs, BorHyToCTh rpaduka ¢pynkunu. Toukn neperuoda.

AcumnrToTsl rpaduka GyHKIUH.

DyHKIIUN HECKOJIBKUX NepeMeHHbIX. O0acTh onpeeneHus 1 001acTh 3HaueHu GyHKmu. Criocoob
3aaHusl QyHKIUH.

[Ipenen pyHKIMU U €€ HEMPEPHIBHOCTb.

YacTHble npHUpalieHys U YaCTHbIE MPOU3BOAHBIE IIEPBOTO MOPSAAKA U UX TEOMETPUUECKUNA CMBICIL.
YacTHble TPOU3BOIHBIE BBICIINX MTOPSIKOB.

JuddepeHunpyeMocTb U NOTHBINA AU depeHunan QyHKIum.

[Tpumenenue nonuoro quddepernrana K npuOIMKEHHBIM BHIUUCICHUSM.

Juddepennnanbl BHICIIUX TOPSIKOB.

[IpousBonHas oT cioxkHoi ¢yHkuuu. IlomHass mpousBogHas. MHBapHaHTHOCTH (OPMBI HEPBOTO
middepentmana.

JuddepennunpoBanre HesIBHON QyHKIUH.

OKCTpeMyMbl  (YHKIIMM HECKOJbKMX THepeMeHHbIX. HeoOxoaumble ¥ JOCTaTOYHBIE  YCIIOBHS
CYLIECTBOBAHMSI dKCTpeMyMa i QYHKIUU ABYX MEPEMEHHBIX.

HaubGonpiiee n HanmeHbITee 3HaYeHUE GYHKIIUA B 3aMKHYTOU OOJIACTH.

[IpouzBoaHas PyHKIIUH 110 HANIPABICHUIO ¥ TPAAUEHT QPYHKIMH. ['eoMeTprUuecKii cMbICI IpalueHTa.
KomMriekcHbie yncia ux reoMeTpudeckoe UCTOJIKOBaHUE. Molylb, apryMeHT KOMIUIEKCHOTO YHCIIA.
Anrebpanueckasi, TPUrOHOMETpUYEcKas, IOKa3aTenbHas (OPMbI IPECTABICHNUS KOMITJICKCHOTO YHUCIA.
Anrebpanueckue JefcTBUs C KOMIUIEKCHBIMU yrciaMu. KopeHb n-0if cTeneHn U3 KOMIUIEKCHOTO YHCIA.
®opmyna Myaspa.

[TepBooOpasnas. HeonmpeaeneHHpIi HHTETpal U €ro CBOMCTBA.

OcHoBHas TabIuIa HHTETPAJIOB.

3aMeHa NepeMEHHOW MPU UHTETPUPOBAHUH.

WHTerpupoBaHue Mo 4acTsM HEOIIPENEIEHHOIO UHTErpaa.



80. UnTerpupoBanue qpoOHO-palMOHATBHBIX (PYHKIIUH.
81. UnTerpupoBanue HppariioHaIbHBIX BEIPAXKCHUH.
82. uTerpupoBaHre TPUTOHOMETPUUECKUX (PYHKITHIMA.
83. OmpeneneHHpIN HHTETPaAJ, €r0 TEOMETPUUSCKUI U (PU3UICCKUN CMBICIT.
84. CpoiicTBa OnpeIesIEeHHOTO HHTETpaa.
85. ®opmyna HeroTona-Jlerioauma.
86. 3ameHa nepeMeHHON ¥ MHTErPUPOBAHUE IO YAaCTsAM B ONPEAEICHHOM HHTErpaje.
87. HecoOcTBEeHHBIC HHTETPAJIBI IO KOHEYHOMY M OECKOHEYHOMY ITPOMEKYTKY.
88. [IpumMeHeHMs OnpeIeIeHHBIX HHTETPAJIOB.
89. luddepennmanbubie ypaBHeHus. OOIIME MOHATUS H OTIPEICIICHUSI.
90. YpaBuenus nepBoro nopsaka. YactHoe u obmiee pemenue. 3amaaya Ko,
91. YpaBHeHus ¢ pazaeNAOLMMHUCS IEPEMEHHBIMU.
92. OgHOpOAHBIE ypaBHEHHUS U IPUBOAUMBIE K OJJHOPOTHBIM.
93. JIunelinble ypaBHEHHS IEPBOTO MopsaKa. Y paBHeHus beprymm.
94. J1.Y. B nonHbIx auddepeHnnainax.
95. YpaBHeHHUe BBICIINX MOPSIKOB. 3anavya Komm.
96. YpaBHeHus, JOMyCKAOLMe NOHWKEHUS MTOPSIKA.
97. OgHOpOAHbIEC THMHEHHBIE YpaBHEHU N-T0 nopsiaka. OOmre CBOWCTBA PEeLIeHU.
98. Onpenenutens Bponckoro. @yHnaMenTanbHas cucteMa pemieHuil. CTpykTypa oOLIero pereHusl.
99. OgHopoaHble JMHEHHbIE YpaBHEHUS C IOCTOSHHBIMM Kod(duuueHtamu. XapaKTepuCTUYECKOE
ypaBHeHue. HaxoxieHne o01iero pemeHus.
100. HeomHopoausie nuHeHbie Y ¢ mOCTOSHHBIME KO3 duImenTamu. MeTo Bapuauy Mporu3BOIbHBIX
MIOCTOSIHHBIX.
101. Metox HeomnpeaeneHHbIX kKoddduunentos st 1Y co ciennanbHOM MpaBoi 4acThIo.
102. JlelicTBHS HaJ COOBITUSIMU.
103. Knaccuueckoe ornpeesieHue BeposTHOCTH. Ee cBoiCTBa.
104. OTHOCHTENbHAS YaCTOTa COOBITHUSA, €€ CBOMCTBA. CTATUCTUYECKOE OMPEICIICHUE BEPOSTHOCTH.
105. 'eoMeTpHueckoe OnpeaeeHne BEPOSATHOCTH, €€ CBOMCTBA.
106. DieMeHThl KOMOMHATOPHUKH.
107. Teopembl croxkeHHs BEpOsTHOCTEN. [ [pOTHBOMONIOXKHBIE COOBITHSI.
108. YcnoBHast BEpOATHOCTh. TeopeMbl yMHOXKEHUs BeposTHOcTel. HezaBucuMocTb coObITHIA.
109. ®opmyia nmonHoM BeposTHOCTH U popmyna baiieca.
110. Cxema noBTopeHus ucneitanuii. @opmyna bepuysmm.
111. IIpenenbHble TeOpeMbl B cxeMe beprymu: ITyaccona, nokanbHas u uHTerpanbHas Myaspa-Jlamnaca.
112. TTousTHe ciyyaitHOM BeTHMUMHBL. JIUCKpeTHast 1 HelpepbIBHAS CIy4YaiHble BEIMYHHBI.
113. 3akoH pacripeniesieHus: TUCKPETHOW CITy4aifHOH BeTHYUHBI. MHOTOYTOJBHUK paciipeeIeHusI.
114. ®ynkus pacnpeeneHus ciy4yaifHol BeIMUUHBI U €€ CBOUCTBA.
115. [InoTHOCTH pacnpeaeneHus ciiydailHON BETUYUHBI U €€ CBONCTBA.
116. MareMaTnyeckoe OKUJaHUE CIIy4ailHOM BEJIMYMHBI, CBOMCTBA.
117. luciepcusi Ciiyd4ailHOW BEJIMYMHBI, CBOKMCTBA. CpeliHee KBaIpaTUUE€CKOE OTKIOHEHHE.
118. Mona, MenraHa, MOMEHTHI CITy4YaiiHbIX BEJTUYHH.
119. 3akoHBI pacnpeeICHUs] JUCKPETHOM CTy4ailHON BEJIMYHHBI.
120. 3akOHBI paclpeneaeHs HEIPEPHIBHOM CIy4YailHON BEIMYHUHBI.

3. MeToau4eckne MaTepuaJibl, oNpeaessiionue Npoueaypy U KpUTEPUU OlleHNBAHUS
c(hopMHPOBAHHOCTH KOMIIETCHUMI NIPU NIPOBEACHUH MPOMEKYTOYHON aTTeCTallul

Kpurepun (popMHUpPOBaHUS OLIEHOK 10 OTBETAM HA BONPOCHI, BLINOJHEHUIO TECTOBBIX 3aaHUI

- OIICHKAa «OTJIMYHO» BBICTABIISICTCS OOYYAIOIIEMYCs, €CJIH KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Bornpockl coctanisier 100 — 90% ot olriero o0bEMa 331aHHBIX BOIIPOCOB;

- OIICHKa «XOPOIIO» BBICTABIACTCS OOYYaIOMIEMYCs, €CJIH KOJIMYECTBO IPABUIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «Y/0BJIETBOPHTEIBHO» BBICTABIACTCS OOYYaIOMIEMYCs, €CIH KOJIMYECTBO IPAaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —/5—60 % oT 06111ero 00bEMa 3aJaHHBIX BOIIPOCOB;



- OLICHKA «HEYI0BJIETBOPHTEIbHO» BBICTABISICTCS O0YYarOIIEMYCs, €CIM KOJIMYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% ot 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHns OLIEHOK 10 pe3yJIbTaTaM BbINOJHEHH 32 aHHIT

«OTIUYHO/32a4TEHO» — CTAaBUTCA 32 Pa0OTY, BHIMOJTHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK ¥ HEJJOYETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTy, BEINIOJHEHHYIO IMOJTHOCTHIO, HO MPU HAIMYUU B HEH He Oojee
OJHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEILHO/3a4TEH0» — CTaBUTCA 32 PabOTy, €cliu O0yUYaIOUIUICS MPAaBUIHLHO BBHITIOIHIII HE
MeHee 2/3 Bcell paboThl WIM JOMYCTHII HE Oojiee OJHON TpyOoi OmMOKK U JBYX HEIOYETOB, HE OoJiee OTHOM
rpy0oii U oxHO# HerpyOoii ommOku, He Oojee Tpex HerpyObIX OMMOOK, OJHOW HEerpyOoil OmMOKH U ABYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHUCIO OMMUOOK M HEA0YECTOB
MIPEBBICHIIO HOPMY TSI OLEHKH «YIOBIETBOPUTEIHHOY» WU MPABUIHLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowt owubok:

- 2pyOvle OwWUOKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUN, HOPM, HE3HAHUEe NPUEeMO8 peuieHus 3a0ad;
OWUOKU, NOKA3bIBAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU: HEMOUYHOCMU (DOPMYIUPOBOK, onpedeieHull; HepayuoHAIbHbll 6b100p X004
peuenusl.

- Heoouemvl. HEPAYUOHATIbHbIE NpUeMbl BbINOJHEHUS. 3A0aHUsl, OMOeNbHble NOSPEUHOCIU 6
Gopmynuposke 66160008, HEOPEHCHOE BbINOIHEHUE 3A0AHUS.

Kpurepun (popMupoBaHusi OLEHOK 110 IK3aMEeHY

«OTAMYHO» — CTYIEHT NpPUOOpen HEOOXOAWMBbIE YMEHHS W HaBBIKM, MPOAEMOHCTPHPOBAT HABBIK
MPaKTUYECKOr0 IPUMEHEHHUS MTOJTyYEHHBIX 3HaHUH, HE JOMYCTUJI JIOTHUECKUX U (PaKTUYECKUX OIINOOK

«Xopomo» — CTyleHT MpuoOpesn HeoOXOAMMbIE YMEHHMsS M HaBBIKH, MPOJIEMOHCTPUPOBA HABBIK
MPAKTUYECKOr0 MPUMEHEHUS MOIyUYEeHHBIX 3HaHUI; TOMYCTHUI HE3HAUUTENIbHbIE OITMOKY U HETOUHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTY/ICHT JAOIYCTUJI CYIIIECTBEHHbIE OLTUOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYACHT JIEMOHCTPUPYET (hparMEeHTapHbIE 3HAHUS M3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXOUMBbIE YMEHMSI U HABBIKH, IOMYIIEHBI TPyOble OMHUOKH.

Kpurepun ¢popMupoBanust OlIeHOK IO 3a4€Ty

«3a4TeHo»» - 00yJaroLIUIiCs IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IesIoB MPOrpaMMbl U3y4aeMoro Kypca:
ero 0a30BbIX MOHATUH U (yHIAMEHTAIBHBIX MpoOIeM; MpUOOpesn HEOOXOIUMbIE YMEHUS U HaBBIKH, OCBOMII
BONPOCHI NPAKTUYECKOTO MPUMEHEHHS TOTY4YEeHHBIX 3HAaHUM, HE TOMyCcTU (PaKTUYECKUX OLIMOOK MPU OTBETE,
JI0OCTATOYHO MOCJEI0BAaTENIbHO U JIOTHYHO M3J1araeT TEOPETUUECKU MaTepHall, JOMycKas JHUIb HE3HAYUTEIbHbIE
HapyLIEHUs M1OCIIE0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOUHOCTH.

«He 3a4TeHO»» - BBICTABIIETCS B TOM Cily4ae, Korja oOy4arouluiicss JeMOHCTpUPYET (pparMeHTapHbIe
3HAaHUS OCHOBHBIX DPa3/eloB MPOTrpaMMBbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATHH U (QyHIaMEHTaJIbHBIX
poOieM. Y 3K3aMeHyeMOTO ¢1a00 BBIpaXXeHa CIIOCOOHOCTh K CAMOCTOSITEIIBHOMY aHATUTUIECKOMY MBIIIIEHHUIO,
UMEIOTCS 3aTPYAHEHUS B M3JI0)KEHUU MaTepuana, OTCYTCTBYIOT HEOOXOAWMBbIE YMEHUS M HaBbIKH, JOMYIIEHBI
rpyOble OIMOKY ¥ HE3HAHUE TEPMHMHOJIOIMH, OTKa3 OTBEYaTh Ha JIOMOJIHUTEIbHBIE BOIIPOCHI, 3HAHHWE KOTOPHIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TOJ0KUTEIbHON OLIEHKH.
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