MunucrepcTBo KYJbTYphI Poccuiickoli @eaepanun

benepanbHOE TOCYAapCTBEHHOE OIOKETHOE 00Pa30BATEIIBHOE YUPEXKICHHE
BBICILIETO 00pa30BaHus

«CAHKT-NIETEPBYPI'CKUI TOCYJIAPCTBEHHBIN UHCTUTYT
KHMHO U TEJIEBUIAEHUS

-

JOKYMEHT O CAH
IEKTPOHHOM MOAIMUCHIO

.(r E. B. CA3OHOBA

PEKTOp

Ceprudxkat: 00eec2e5b252a0885bc68219fa99feef8b
OcuoBanne: YTBEPXIIAIO
\Z[aTa yrBepxkaenus: 19 urong 2024 r.

PabGouasn Iporpamma JTMCHUIIJINHBI

«MaTteMaTHuKa U CTAaTUCTUKA))

Haumenosanue OIIOIT: Pexitama u cBsi3U ¢ OOIIECTBEHHOCTHIO B Meuacgepe

Hampasnenue noaroToBku: 42.03.01 Pexsiama u cBsI3U C 00ILIECTBEHHOCTHIO

®dopma 0OydeHUs: OYHO-3a09HAs

®dakynbTer: MEUATEXHOJIOTUN

Kadenpa: ayqUOBU3YAIIbHBIX CUCTEM U TEXHOJIOTUI

OO01mas TpyI0eMKOCTh JUCIUTUTHHBI COCTaBIseT 252 akaaeM. vac. / 7 3ad.e.

B TOM YHCJIe: KOHTaKTHas paboTa: 71,9 yac.
camocrosTensHas padoTa: 180,1 yac.
Bua(bl) TeKymero KOHTpoJIst Cemectp (Kypc)
KOHTpOJIbHAsI paboTa (IPaKTUKYM) 2
BBINIOJIHEHHE KOHTPOJIBHOM pabOThI (IIPAKTHKYM) 2
BBICTYIUICHHE C TOKJIAa/I0M, COOOLIEHHEM, IPe3eHTaIeH (JoMallHee 3a/1aHue) 1,2
IPAKTUKYM (BBITIOJHEHHE TPAKTUYECKOTO 3aaHHUS) 1,2
IIPUCYTCTBHUE HA 3aHATUH 1,2
TECT 1
Bua(b1) npomMe:xyTOUHOM aTTECTALMM, KYPCOBbIe Pa00ThI/NPOEKTHI Cemectp (kypc)
3a4eT ¢ OLICHKOMN 1
9K3aMEH P

Canxkr-ITeTepOypr
2024
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CBSI3U C 00IIeCTBEHHOCTHIO (puka3 Munoopuayku Poccun ot 08.06.2017 1. Ne 512)
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1. OPTAHU3AIIMOHHO-METOJUYECKHUIA PA3JIEJI

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

OCBOCHHE OCHOBHBIX TOHSATHA M METOJOB MATEeMATHKH W CTATUCTHKH, Pa3BUTHE CIIOCOOHOCTEH K
JIOTUYECKOMY M aJITOPUTMHYECKOMY MBIIUICHHIO; OBJIQJCHHE METOJaMHW W HaBBIKAMHM TIPUHSITHS
pelIeHnil Ha OCHOBE MAaTeMaTUYECKOTO MOJICTUPOBAHMUS.

3agauu JAMCUMIIMHBI:
1. YCBOUTH OCHOBHBIC TIOHSTHSI JTMHEHHON anreOphl, TaKue KaK BEKTOPBI, MAaTPHUIIBI,
OTIpe/IeNINTE-11; YMETh BBINOJIHATH pa3IMyHbIe JI€HCTBUS Haa 3TUMHU O00bEKTaMH;

2. YMETh pellaTh Pa3IMYHBIMU CIIOCOOAMH CHUCTEMBI JIMHEWHBIX anreOpandyeckux ypaBHEHUU;
3. 3HATh U YMETh MPUMEHSITh METObl aHATUTUYECKONW T€OMETPUH;
4. YCBOUTH MOHSTHS U UACU TEOPUU UUCIOBBIX MOCIEAOBATEIbHOCTEH, MPEAEIOB U YMETh UX

IPUMEHATh K PELIECHUIO 3a/]adY;

5. YACHUTh OCHOBHBIE CBOWCTBA M XapaKTEPUCTUKU (YHKIHIA; YMETh UX HCCIENOBaTh, BKIIOUAs
BBIUMCIICHUE MPEEIOB, NOCTPOCHUE M aHAINU3 UX I'Pa(PUKOB;

6. OBJIaACTh OCHOBAMHU ,I[I/I(i)(bepeHI_[I/IaJ'ILHOFO W UHTCIPaJIbHOI'O HCHHCHCHHﬁ, HAaYy4YUTBCA
OCHOBHBIM IIpaBUJIaM BBIYHUCJIICHUSA MPOU3BOJAHBIX U MHTCIPAJIOB;

7. OBJIAICTh OCHOBHBIMU IOHATUAMU W 3aKOHAMU TCOPHU BCpO?ITHOCTGﬁ; OCBOMUTD
CTaTUCTUYCCKHUE METObI O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

1.2. MecTto u poJanb gucuumiinnsl B cTtpykrype OIIOII BO

JucruminHa OTHOCUTCS K 00s3atensHOM Yyactu brioka 1 «/lucuumauaer (MOIymm)y.

JIMCIMIITMHA OCHOBBIBACTCS HA 3HAHUSAX M YMEHHUSX, NPHOOPETEHHBIX B XOZIE H3y4CHHS
NPENIICCTBYIONINX  JUCHUIUIMH/IPOXOXKACHHS NPaKTUK M B3aMMOCBSi3aHa € MapauleNbHO
U3y9aeMbIMHU TUCIUTUTMHAMU:

Hem npeouecmayoumux OUCYUnIuH

OcBoeHue MUCHUILIMHBI HEOOXOJMMO KaK IPEIIECTBYIONIee Ul TUCIUIUINH W/WIN MPAKTUK:

bpenaunr

MapkeTuHr

OCHOBBI TEOPHH KOMMYHUKAITH

Opranu3zanus 100pOBOIbYECKOM (BOJIOHTEPCKOM) AESITENBHOCTH U B3aUMOACHUCTBHE C COLIMATIBHO
opuentupoBanHbiMu HKO

[lcuxonorust MaccoBbIX KOMMYHUKAIIMMA

MeHemKMeHT

[Ipecc-cmyx0a

ApT-MapKETUHT

IIpodeccuonanbHO-TBOpUECKask MPAKTHKA

Counonorus MacCoOBbIX KOMMYHHKAILIUN

Texnonoruu ynpapneHus: 0OIIECTBEHHBIM MHEHHEM

MapkeTHHIOBbIE UCCIIETOBAHNS U CUTYallUOHHBIN aHAIU3

[TonroToBKa K MpoIeIype 3aIlIUTHI U 3aIUTa BBITYCKHOM KBaTTU(PUKAIIHOHHONW pabOTHI



IloaroToBka k cgade u caada roCyAapCTBCHHOI'O 5K3aMCHa

1.3. IlepedyeHb MJIAHMPYEMBIX Pe3y/IbTATOB 00y4YeHHs IO JMCHMILJIMHE, COOTHECEHHBIX €
IIaHupyeMbIMHU pe3yabraTamu ocBoeHuss OIIOII BO

YHuBepcajabHble KOMIIETEHIHH

VYK-1 — CnocobeH ocymecTBIsATh NOUCK, KpUTHUECKUI aHaJIU3 U CUHTE3 UH(OpMaIiK, TPUMEHSATh
CHCTEMHBIH MOAXO0/] ISl pellIeHNs] OCTaBIEHHBIX 3a/1ad.

VYK-1.2 — Tlpumensier MeTo bl oucka, coopa u 00paboTku HHMOOPMAIIUKA B COOTBETCTBUH C
TpeOOBAaHUSAMHU U YCIOBHUSMHU IOCTABJICHHBIX 3a/a4.

3HaeT: OCHOBHBIE CIIOCOOBI cOOpa, 0OpabOTKH, aHAIM3a H WHTEPHpPETAHH HHPOPMAITUH;
OCHOBHBIE MOHSTHS METOJIBI U MPUEMbl MaTEMAaTUYECKOTO aHAJM3a; OCHOBHBIC TTOHSATHS
METOJIbl ¥ IPUEMbl MATEMaTUYECKON CTAaTHUCTUKU.

YMeet: ucronp30Bath B Mpo(hecCHoOHAIBHOW AEATEIEHOCTH MaTeMaTHYECKHE METO/IbI;
MPUMEHATh CTAaTUCTUYECKHE METOJbl 00paOOTKH IKCIEPUMEHTAIBHBIX JaHHBIX.

Buiajeer: coBpeMEHHBIMH METOJIaMHU 0OpaOOTKU M aHamu3a WH(GOPMAIMH C UCIOIH30BAHUEM
MaTEeMaTHYECKOro amnmnapara U 0a30BbIX METOJIOB MAaTEMAaTUYECKOW CTATUCTHKH; HaBBIKAMH
COCTaBJICHHSI CTATHCTUYECKHX OTYETOB.

Oo6menpodeccnoHalbHble KOMIIETEHIIUN
OIIK-4 — CnocobeH oTBeuaTh Ha 3alIpOChl U NOTPEOHOCTH 00ILIECTBA U ayJUTOPUU B
npodecCHOHaTbHOM NeTeNbHOCTH.
OIIK-4.1 — COOTHOCHT COIMOJIOTHYECKHE JIaHHBIE C 3alPOCaMH M MOTPEOHOCTIMH OOIIeCTBa
U OTAENBHBIX ayIUTOPHBIX TPYIII.
3HaeT: aHAUIUTHYECKYIO TEOMETPHIO; OCHOBHBIC MOHSATHS METOABI U TIPUEMbI MaTEMAaTHUYECKOTO
aHaJM3a; OCHOBHBIC MOHATHSI METOJbI U MPUEMBl MATEMATUYECKOW CTAaTHCTHUKH.
YMeeT: COOTHOCHTH COITMOJIOTHYECKHE AaHHBIE C 3alpOocaMy U MOTPEOHOCTSIMHU OOIIecTBa 1
OT/IETBHBIX ayIUTOPHBIX TPYIII
Baaneer: MmaTeMaTHYECKMM aImapaToM MPU PEIICHUH MPo(ecCHOHATBHBIX MPOoOIeM.

IIpodeccuonanbHbie KOMIIETCHIUH
Buo oeamenvnocmu: mapkemunzogulil.
[TK-2 — CrniocoOGHOCTh IPUMEHSATH OCHOBHBIE TEXHOJIOTHHA MAPKETHHIOBBIX KOMMYHUKALIUN
pu pa3paboTKe U peann3aii KOMMYHUKAIIMOHHOTO MTPOIYKTA.
I1K-2.1 — Mcnonb3yeT OCHOBHBIE MApKETUHIOBbIE MHCTPYMEHTHI IPH IJIAHUPOBAaHUU
MIPOM3BOJICTBA U (WJIM) peaan3aluid KOMMYHUKAIIUOHHOTO MPOIYKTa.
3HaeT: METObl SKOHOMUYECKUX HCCIIEIOBAHUM.
YMeeT: UCNOIB30BaTh UCTOUHUKH SKOHOMHYECKOW MH(OpMAIMK Ul peleHus
MOCTaBIICHHBIX 3a7a4 MpOo(hecCHOHATBHOU JesITETbHOCTH.
Baajeer: HaBbIkaMM pacueTa M METOJIaMU UCIOJIb30BaHUS YIKOHOMUYECKHX
nokasatesel B IpoQecCHOHATBHOMN NesITeIbHOCTH.

2. CTPYKTYPA, OFBEM U COAEPKAHUE JJUCIUIIJIMHBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa M TPYA0EMKOCTh Y4€OHOM JMCIHUILIAHBI
OO6mas TpyI0EMKOCTh AUCIMIUIMHBI COCTaBIsIeT 252 akaaeMm. 4dac. / 7 3ad.eq.

B TOM YHCJIe: KOHTaKTHasi paboTa: 71,9 uac.

CaMOCTOsITeNIbHAs padoTa: 180,1 yac.
Bua(bl) Tekyuero KOHTpoOJist Cemectp (Kypc)
KOHTPOJIbHAS paboTa 2




Bua(s1) npomeskyrounoii arrecranmu, | Cemectp (Kypc)
KypcOBbIe padoThl/IPOeKThI

3a4€eT C OLIEHKOH

N —

9K3aMCH

Pacripesenenre TpyJOEMKOCTH 10 MEpUoaM OOydCHUS:

Cemectp 1 2 | Utoro
Jlexuum 16 16 32
[IpakTrueckue 16 16 32
Koncynpranuu 2 3 5

CamocrosTenpHas pabora | 65 73 138

CamocrositenpHast pabora | 8,6 | 33,5 | 42,1
BO BpEMsi CECCHH

HTroro 107,6|141,5| 249,1

2.2. Conepxxkanue y4eOHOH TMCUMILIHHBI

Pasznen 1. Jluneitnas ajareopa

Tema 1. 1. BBegenne

MaremaTuecKoe MOJEINPOBAHUE U €TI0 POJIb B CUCTEME HAYYHOIO MoJAenupoBaHus. Mc-nosb3oBanue
MaTeMaTHYECKHX METOAOB B MPO(ECCHOHAIBHON AEATEIbHOCTH

Tema 1. 2. Havana Teopuu uncen

OcHOBHBIE BHIBI YHMCEI M HX CBOWCTBA: HATypajbHBIC, ILICIbIC, PAllMOHAJIBHBIE U BELICCTBEH-HBIC
yrcna. [lonsrue OunapHo#l omepauuu. [lenmumocts 1ensix uucen. HauGonpmumii oOmuil nenu-tenb
IBYX 4Hceln, anroput™ Esxmmpa. IIpencraBieHune M CBOMCTBA pPAallMOHANBHBIX W BEIIECTBEH-HBIX
yrceNn. AHaINU3 3aBUCUMOCTH KOPHEH KBaJpaTHOTO ypaBHEHHUs OT ero ko3¢ uimenton. OnpeneneHue
KOMIUTEKCHBIX YMCeNl U UX cBoWcTBa. [Ipumepsl.

Tema 1. 3. MaTpuusl

[TonsiTe MaTpuubl M €€ CBA3b C CHUCTEMOM JMHEWHBIX ypaBHeHMH. Omnepanuu Hax MaTpH-LAMU
(cmoxeHue, YMHOXKEHHME Ha 4YHCIO, YMHOXEHHE, TpaHcloHupoBaHue). CBoHcTBA MaTPUUYHBIX
onepauuii (KOMMYTaTUBHOCTb UM aCCOLIMATHUBHOCTb CIIOXKEHUS, AaCCOLMATHUBHOCTb YMHOXEHUS,
HEKOMMYTAaTUBHOCTh YMHOXEHUs1). KBajpaTHble MaTpHIbl, CTENeHb KBaapaTHOW MaTpuibl. OOpaTHas
matpuia. Cnen marpuubl. BekropHas v MaTpuyHas ¢opma 3aluCH CUCTEMBl JIMHEWHBIX YpaBHEHHUH.
[Ipumepsl.

Tema 1. 4. Onpeaenuresn

Onpenenurenu 2-r0 U 3-TO MOPSAKOB, UX CBSI3b C TMPEACTABICHHEM PEIICHUN JIMHEWHBIX CH-CTEM
ypaBHeHuil. @Dopmynsl Kpamepa. CpolictBa omnpenenurencil. OmnpeneneHue ONPENEIUTENs N-ro
nopsnka. IlepectaHoBku M uMHBepcuu. MuHOpH U anreOpanyeckue JOMOJHEHUsA. Brruucienue
onpenenuteneil. Teopema o pas3iokeHUH MO CTPOKe (CTONOLY).

Tema 1. 5. Cucrembl JMHEHHBIX YPaBHEHUI

Meron I'aycca pemieHusi cCHCTEMBbI JTMHEHHBIX ypaBHEeHHH. CriocoObl HaX0XIeHUs 00paTHON MaTpHIIBI.
Panr matpunpl m cnocoOwbl ero BeuucieHus. Teopema Kponekepa — Kamemm. OOmee pemieHue.
OnHoposHasi cucTeMa JIMHEHHBIX ypaBHEHUH, (yHaameHTanpHas cucrema pemeHuid. HeomHopomHas
cucTeMa JMHEHHBIX ypaBHEHHMH. BekropHoe mpeicraBieHue OOIIEro peleHus JIUHEHHON CHUCTEMBI.
OO6mue cBoiictBa pemenuil. [Ipumepsr.

Pa3znen 2. AHaJIMTHYeCKAs] TeOMETPHUs

Tema 2. 1. Meroa koopauHat

Cucrempl KOOpAMHAT Ha IUIOCKOCTH M B TPEXMEPHOM IIPOCTpAaHCTBE. l'eomerpuueckas
UHTEP-TIPeTalusl CKaJSIPHOTO IPOU3BEICHHS BEKTOPOB. Y CIOBHUS NapauIeIbHOCTH U OPTOTOHAIBHOCTH

BekTOpoB. IlpeoOpa3oBaHue neKapTOBBIX MNPSIMOYTOJBHBIX KOOpAWHAT. BekTopHOe mnpousBencHue
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BEKTOPOB U €ro CBOWCTBA, BBIYMCIECHHE IUIom@anei. CMellaHHOE IPOU3BENECHUE BEKTOPOB U €r0
CBOICTBa, BEIUKCIICHUE 00HEMOB.

Tema 2. 2. JInHMN ¥ MOBEPXHOCTH NMEPBOro NMOpsiaAKa

VYpaBHeHUs JTUHUN U TTOBepXHOCTel. O0IIee ypaBHEHHE MPSMON Ha TUIOCKOCTH. YpaBHEHHUE TPSIMOM B
OTpe3Kax. YpaBHEHHE IIPSAMOM, MNpOXOJAlIer uyepe3 naBe TOYKU. [lapamerpuueckue ypaB-HEHUS
npsMoil. YpaBHEHHE TPSIMOU ¢ yIIIOBBIM KodddummeHToM. B3anMHOE pacmosioKeHHe NpsS-MbIX Ha
IUIOCKOCTH M B TpocTpaHcTBe. OOIiee ypaBHEHHE IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, MPOXOJIei
yepe3 TpU TOYKUA. B3anMHOE pacmoio’KeHHE IUIOCKOCTeH. YpaBHEHHS NPSIMOM B TPEXMEPHOM
MPOCTpaHCTBE. B3anMHOE pacnoyioKEHHUE MPSAMBIX U TUIOCKOCTEN. [ €OMETPUUECKUIA CMBICI JIMHEHHBIX
HEPaBEHCTB.

Tema 2. 3. JIunun BTOPOro mopsiika

OOwiee ypaBHeHHE JMHUI BTOpOro nopsaka. [loHsTue neHTpaabHON JUHUU. YpaBHEHUS OKPYKHOCTH,
3JUINATICA, TUMEPOOJIBI, TapaboJIbl U UX CBOWCTBA.

Pazgen 3. Meroasl maTeMaTH4yeckoro anajansa. /lugdepennnanbnoe ucancjieHne

Tema 3. 1. [TocaenoBaresbHocT U pyHkuuu. Ipesesa mocjienoBaTebHOCTH M (PYHKIIHU.
HenpepbIBHOCTE (PYHKIHMH

OcCHOBHBIE TIOHATHSA METOJBI U NPUEMBI MAaTEMATHUUECKOro aHanusa. [loHsaTHe mocneno-paTenbHOCTH U
ee npenena. ITonstue mMHOXkecTBa. AOCOIIOTHas BEIMYMHA JACHCTBUTEIBHOIO 4YHCIA U OKPECTHOCTh
touku. [Tonstue pynkimu. DnemeHTapHple GyHKIMH U uX rpaduku. [locrpoenue rpaduka QyHKIINN.
[Ipenen ¢ynkumu. beckoHeyHo Manbie M OecKOHEUHO OoJbiive BeTHMYUHBI. OCHOBHBIE TEOPEMBI O
npezaenax. 3ameuatenpHble npeaensl. HempepoiBHOCTh GyHKIMU. CBolicTBa (PyHKLUH, HENpEephIBHBIX
B Touke W Ha otpeske. OOparHas ¢yHkius. MoHOTOHHBIE (YHKIMH. BbIONHEHHE pacdeToB
MaTEMAaTUYECKUX BEINYMH.

Tema 3. 2. [IponzBoaHasi pyHKUMH. AHAJIH3 CBOMCTB M NMOCTPOeHHe IpadgpukoB PyHKIUIH
[Ipumeps! 3amay, NpUBOAAIIME K HEOOXOAMMOCTH BBEICHMS MOHATUS NMPOU3BOAHON. Ompene-ieHue
npousBoiHOM. ['eomeTpuyeckuii U MeXaHMYECKUH CMBICT Npou3BoAHOU. Juddepeniupye-mocts u
HenpepbslBHOCTh  (hyHKIMH. OcHOBHblE mpaBuia auddepeHurpoBanus. [Ipous3BoaHas CIOXHOH U
oOpatHOM (yHkumuu. I[Ipou3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKUMHA. I[loHsATHE NPOU3BOIHBIX
BBICIIMX MOpAakoB. MccnenoBanue (QyHKIMM Ha BO3pacTaHHWE, YOBIBAHHE M OKCTPE-MYM.
UccnenoBanre (QyHKIMM Ha BBIIYKJIOCTb, BOTHYTOCTh M TOYKHM IHeperuda. AcCUMITOTHI Ipa-puka
¢ynxuu. OO6mmas cxema uccieoBaHus (PyHKUIUU U MOCTPOEHUE ee rpaduka.

Pa3znen 4. Metoabl MaTeMaTH4ecKoro aHajau3a. UHrerpajibHoe UcHHCIeHHE

Tema 4. 1. HeonpenesieHHbIH HHTErpaJ

IlepBooOpa3Hast pyHKUUS U HeompelenaeHHbIM uHTerpayi. CBolcTBa HEONPEIEICHHOTO HHTe-Ipaja.
WuTerpansl  OT OCHOBHBIX d3JEMEHTApHBIX (QYHKIMA. Merox 3aMeHbl MepeMeHHOW. Meton
UHTETPUPOBAHUS 110 YacTsAM. MIHTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIHIA.

Tema 4. 2. Onpeae/ieHHbIIl HHTErpaJl

[lonsiTHE OIpENENeHHOr0 HWHTErpajga, €ro reoMeTpudyeckuid cmblica. CBoMcTBa ONpEAENeH-HOTO
uHrerpana. OnpeneneHHbld MHTErpajl C IMEePEMEHHbIM BEpXHHUM mpenenoM. @opmyna Hero-ToHa —
Jleitonuna. 3ameHa MepeMeHHOM u ¢opMmyla HMHTETPUPOBAHMUA IO YACTSIM B  OINPEICICHHOM
UHTETpase. I'eoMeTpuuecKkue NMpUIIOKEHN ONPEAECIIEHHOTO MHTErpaa.

Pazgen 5. Teopusi BeposiTHOCTel U MaTeMaTH4YeCKasi CTATHCTHKA

Tema 5. 1. BeposiTHOCTH COOBITHS

OcHOBHbIE TOHSATUS METOJABl U TpUEMBbl Teopuu BeposiTHOcTeil. CiydailHble coObiTHsa. AureOpa
cobbiTuil. Kiaccuueckoe W CTaTHCTHYECKOE ONpEAETeHUs BEPOSITHOCTH coObITHS. Teope-ma
CIIO)KEHHUS BEPOSATHOCTEH HECOBMECTHBIX COOBITHI. YCIOBHasi BEpPOATHOCTb. TeopemMa YMHOXe-Hus
BeposiTHOCTEH. Teopema CIOXEHHS BEpOSITHOCTEH COBMECTHBIX cOObITHH. Popmyna MOIHOMH
BepositHocTH. Dopmyma baiteca. IloBTopHBIE HeE3aBUCHMBIE WCHBITaHus, ¢Gopmyna bepHymn.
®opwmyna Ilyaccona.

Tema 5. 2. /lucKkpeTHbI¢ H HeNpepbIBHbIE CJOYy4YalHble BEeJMYHHBI

Bunsl ciydaliHbIX BenuduH. PacnpenerieHne AUCKPETHOM ClydalHOM Benu4uHBL. MareMaTH-4eckoe
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O0XKMJIaHWE W €ero cBoicTBa. Jlucmepcus u ee cBoicTBAa. MaTeMaTHYeCKOE€ OKUIAHUE U JUC-TIEpCUs
YHUCJIa TIOSIBIICHUN COOBITHS B HE3aBHCHMBIX HCHBITaHHSIX. HempepbiBHas ciydaiiHasi BelU-4UHA.
@yHKIMS M TUIOTHOCTh paCIpeleNieHus: BEpPOSITHOCTEH. MaTemMaTH4ecKoe OXXHMJIaHME M JUC-TIepCHUsi
HEeNpepbIBHON  cilydailHOW  BelnuyuHBL. ~ PaBHOMEpHOe  paclipeleneHue.  DKCIIOHEHIMaIbHOE
pacnpenenenne. HopmanbHoe pacnpenenenue. @ynknus Jlamnaca.

Tema 5. 3. MeToabl MaTeMaTHYECKONH CTATUCTHKH

OcHOBHBIE TOHSATUS METOJBI M MPUEMbl MAaTEMAaTUYECKOW CTATHCTUKUA. BBIOOpOYHAs W TeHepaitbHas
COBOKYMHOCTH. Turbl BbIOOpOK. CTaTUCTUYECKOE pacIipelielieHne BbIOOpKH. DMnupuyeckas GyHKIUS
pacnpenenenus. [ucrorpamma. Hecmemiennple, 3()QeKTHBHBIE H  COCTOS-TENBHBIE  OIICHKH.
BriGopounas cpemHsisi ¥ BBIOOpOYHAS AWCHIEpPCHs. AHAIU3 CMEIMIEHHOCTH BBIOOPOYHOHW CpemHed u
BbIOOpOYHOI jaucriepcud. CTaTHCTUYECKHE METOABI OO0pabOTKM OIKCIEPH-MEHTANBHBIX JIaHHBIX.
CocraBiieHHE CTaTUCTUYECKUX OTYETOB.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

Ne |HammenoBanue paszzena, —
. = ) ) =
n/n | (OTAEIBHOM TEMBI) ) & = ol o
M| Q = © | 3
o= & 5 | 83| =
= | o o | Bg =
= == = O o = E; = E
2 | 55| E S | 25| 8| ¢
2 | E 8| = s |22|4dx= =
= |28 2| 8 |Eg|E8| F
. < = S A
= o E as| &
S o A N = é
5| & & 5
S = =
1 |J/Iuneiinas aareopa 8 0 0 6 0 0 14
1.1 |BBenenue 0 0 0 0 0 0 0=
1.2 | Hayana Teopuu uyucen 2 0 0 0 0 0 2
1.3 | Matpuiist 2 0 0 2 0 0 4
1.4 | Onpenenurenu 2 0 0 2 0 0 4
1.5 | Cucrembl TUHEUHBIX YPaBHECHUH 2 0 0 2 0 0 4
2 | AHaJMTH4YecKasi reoMeTpusi 4 0 0 6 0 0 10
2.1 |Meroa koopauHaT 1 0 0 2 0 0 3
29 JluHNM ¥ OBEPXHOCTHU MEPBOTO ) 0 0 ) 0 0 4
HopsJIKa
2.3 | JIunum BTOpOTO MOpsiAKA 1 0 0 2 0 0 3
MeTtoabl MaTeMaTH4eCKOIO
3 |ananu3a. Indpepenunannbnoe 4 0 0 4 0 0 8
HcYMcIeHne
[TocnenoBatenbHOCTH U (PYHKIIHH.
3.1 |Ilpenen nocnenoBaTENbHOCTH U 2 0 0 2 0 0 4
¢bynaknuu. HempepsiBHOCTD PyHKITNN
[TpousBoanas GpyHKIMK. AHATN3
3.2 | CBOWCTB M MOCTpOEHHE TPaPUKOB 2 0 0 2 0 0 4
byHKIMA
MeToanl MAaTEMATHYIECKOTI'0
4 |ananusa. UaTerpajbnoe 4 0 0 4 0 0 8
HcymncaeHne
4.1 |HeonpeneneHHbIl UHTETpa 2 0 0 2 0 0 4
4.2 | OnpenencHHbIN UHTErPa 2 0 0 2 0 0 4
5 Teopus BeposaTHOCTEH U 12 0 0 12 0 0 24
MaTeMaTH4ecKasi CTATUCTHKA
5.1 | BepositHOCTB COOBITHS 4 0 0 4 0 0 8
59 ,Z[I/ICKpUeTHLIe U HeTIpepbIBHbIE 4 0 0 4 0 0 3
ClTy4aiiHble BEIMUUHBI
5.3 | Meroansl MAaTEMAaTUYECKOI CTATUCTUKHU 4 0 0 4 0 0 8
BCET'O 32 0 0 32 0 0 64

* — TeMa Ui U3YYEHHsI B paMKaxX CaMOCTOSITEIIbHOM paboThI CTy/AEHTa




4. JABOPATOPHBIE 3AHATUA

y4eOHBIM TUTAHOM HE NPEeTyCMOTPEHHI.

5. IPAKTHYECKHUE 3AHATHUA (CEMUHAPDI)

Ha60paTopHLIe 3aHATHUA 110 JUCLHHMITIIINHE «MaTemMaTHKa M CTaTUCTHKa» B COOTBETCTBUHU C

No . TpynoemkocTb
TemaTuka MpakTUYECKUX 3aHATUNA (CEMUHAPOB)
/11 (gac.)
Hauana Teopun uucen
1. OCHOBHBIE BUJIBI YHCENl U UX CBOICTBA: HaTypalbHbIE, IIEIbIC,
1 palMOHAJIbHBIE M BELIECTBEHHbIE YMCIIA. 15
2. [Tonsitne 6uHapHoit onepauuu. [Ipumepsr. ’
3. Jenumoctsb nenbix uncen. Hanbonpimmii oOumii qenu-Tens aByx
yucen, anroputMm EBkinna. [Ipumepsl.
Marpunst
1. Omneparnuu HajJ MaTpullaMH (CIOKEHHE, YMHOKECHHE Ha YHUCIIO,
YMHOXEHUE, TpaHCHoHupoBaHue). Ciex MaTpuIlbl.
2. CBolicTBa MaTpUYHBIX ONepalnil (KOMMYTaTUBHOCTb U
ACCOLIMAaTUBHOCTbD CJIIOXKEHMSI, aCCOLIMATUBHOCTh YMHOXKEHHS,
2 HEKOMMYTAaTUBHOCTb YMHOKEHUS). 1,5
3. KBazpaTHble MaTpuIlpl, CTENIEHb KBaJpaTHOW MaTpHU-IbI.
4. Boruncnenne npocredmmx GyHKIUNH OT MaTpuL.
5. Marpuunsie ypaBHeHus. OOpaTHas MaTpuULa.
6. BekropHas u MmaTpuuHas ¢popMa 3alUCH CUCTEMbI JTHU-HEHHBIX
ypaBHeHuH. lIpumepsl.
Onpenenurenu
Bomnpocs! o teme:
3 1. Brrunciienne onpeaenureneid 2-ro nopsiaka. 15
2. Brruncnenue onpenenureneid 3-ro nopsiaka. ’
3. Caa3b onpeaenureneid 2-ro U 3-ro Nopsiika ¢ Mpea-CTaBICHUEM
peleHnil JIMHENHbIX cucreM ypaBHeHui. opmynsl Kpamepa.
Onpenenurenu
1. CaoiicTBa onpenenureneil. [Ipumepsr.
2. [TepecranoBkr u MHBEpCcUU. MUHOPBI U airedpanye-cKue
4 JIOTIOJTHEHHUS. 3
3. Brrunciienre onpeaenurened n-ro mopsaka.
4. [TpumMeHeHne TEOpeMBbl O Pa3IOKEHUH MO CTPOKe (CTONOILY).
[Ipumepsl.
CucremMbl TUHEHHBIX ypaBHEHU
5 l. Merton I'aycca pemieHusi CUCTEMbI JIMHEWHBIX YpaBHE-HUU. 15
2. Brraucnenre oOpaTHON MaTpPHUIIBL. ’
3. Panr mMaTpuisl 1 crocoObl €ro BBIUHCIIECHUS.
CucreMbl TUHEHHBIX ypaBHEHHI
l. OO1ee pernieHre OJHOPOIHOM CHCTEMBI JIMHEHHBIX YpaBHEHUH.
@dyHaMeHTanbHas cucreMa pemeHuil. OOme cBoi-cTBa pelieHui.
6 2. COBMECTHOCTD HEOJJHOPOAHON CUCTEMBI JTMHEWHBIX YpaBHEHHM. 3
IIpumenenue teopemsl Kponekepa — Kanemnn.
3. BekropHoe npezacTaBieHue 00IEro pemeHus JIUHeH-HOH

HEOJHOPOAHOU cuctemsl. [Ipumepsl.




JInHeiiHOe BEKTOPHOE MPOCTPAHCTBO

7 l. BekTopbl B n-MepHOM mpocTpaHcTBe. JIMHEHbIE one-paluu Hajl 15
BEKTOpPaMHU. ’
2. JIuneliHas 3aBUCMMOCTh ¥ HE3aBUCHUMOCTb BEKTOPOB.
JInHeiiHOe BEKTOPHOE MPOCTPAHCTBO
] 1. IloHsATHE N-MEPHOTO JIMHEMHOIO IPOCTpaHCTBA. PazMep-HOCTh U 3
0a3uc JIMHEHHOro MPOCTPAHCTBA.
2. CxansspHO€e npounsBejieHHe. EBKIM0OBO MPOCTPAHCTBO.
Meron kKoopauHaT
1. Cucrembl KOOpAUHAT HAa IUIOCKOCTU U B TPEXMEPHOM NPOCTPAHCTBE.
2. I'eoMeTpuueckass MHTEpIIPETALUS CKAISPHOTO IMPOU3-BEACHUS
9 BeKTOpOB. IIpoekius BekTopa Ha OCh. 15
3. VYcnoBusi mapajuieIbHOCTH M OPTOTOHAJIBHOCTH BEKTO-POB. ’
4. [TpeoOpa3oBaHue NEeKapTOBBIX MPSIMOYTOJIBHBIX KOOP-IUHAT.
5. BekropHoe npousBeeHue BEKTOPOB U €r0 CBOMCTBA.
6. CMeniaHHO€ POU3BEJEHHE BEKTOPOB M €r0 CBOMCTBA.
JIuHUY ¥ TOBEPXHOCTH MEPBOTO MOPSAIKA
1. OOmiee ypaBHEHHE MPSAMON Ha IIOCKOCTH.
2. YpaBHeHue NpsAMOil B OTpe3Kax.
10 |3. YpaBHeHHE NPSIMOU, TPOXOASIICH Yepe3 JABE TOUKH. 1,5
4, [TapameTpuyeckue ypaBHEHHs MPsIMON. Y paBHEHHUE MPSIMOU €
YITIOBBIM KO3 (PHUIIUEHTOM.
5. B3anMHOe pacnosiokeHHe NpsMbIX Ha INIOCKOCTH U B IPOCTPAHCTBE.
JIuHUM ¥ TOBEPXHOCTH MEPBOTO MOPSAKA
l. OO1ee ypaBHEHUE IMIOCKOCTH. YpaBHEHHE IIIOCKOCTH, MPOXOISIIen
yepe3 TpU TOUKH.
11 2. PaccTrosgHue OT TOUKH 10 IUIOCKOCTH. 1,5
3. B3anmHoe pacnonoxeHue NmioCKOCTEN.
4. VYpaBHeHUs NPSAMON B TPEXMEPHOM IPOCTPAHCTBE.
3. B3anMHOE pacnosioKeHue NpsIMbIX U INIOCKOCTEM.
Jlunuu BTOpOTrO MOpsAKA
l. OO1ee ypaBHeHUE JUHUI BTOpOro nopsaka. [lonarue neHTpanbHON
12 |1uHMM. 1,5
2. YpaBHEHUSI OKPYKHOCTH, SJUIMIICA, THIIEPOOJIBI, TTapa-00JIbl U UX
CBOMCTBA.
[TocnenoBarenbHOCTH M QyHKIMH. [Ipenen mocne-10BaTENbHOCTH U
¢yaxumu. HenpepbIBHOCTh (PyHKLIUHU
1. [TonsiTue mocnenoBaTenbHOCTU. BhIunciieHne nmpeae-jioB
13 MIOCJIEI0BATENBHOCTEM. 15
2. [Tonsarmne MHOXecTBa. AOCOIIOTHASA BEINYNHA IE€H-CTBUTEIILHOIO ’
quciIa U OKPECTHOCTh TOYKH.
3. [Tonstue ¢pynkuuu. Iloctpoenue rpadukoB 3aeMEH-TapHBIX
byHKIUH.
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[TocnemoBarensHOCTH U QyHKIMU. [Ipenen mo-cienoBaTeNbHOCTH U

¢yukuuu. HenpepbIBHOCTh (QyHKLIUHU
Bomnpocsl o teme:

l. Brruucnenue npenenos GpyHkuuii. beckoneuHo maible U

14 OECKOHEYHO OOJIbIINE BEIUUMHBI. 15
2. IIpuMeHeHne OCHOBHBIX TEOPEM O Mpezeax. 3aMeua-TelbHbIE ’
IPEEIbI.

3. HenpepeiBHocTh pyHkumu. CBoicTBa (yHKIMA, HE-IPEPHIBHBIX B
TOYKE U Ha OTpPE3KE.

4. OO6patHas QyHkuus u ee rpa¢puk. MOHOTOHHbIE (QYHK-LIHU.
[TpousBonHas GyHKIMU. AHAIN3 CBOWCTB U MOCTpPOEHUE rpaUKOB (YHKIUI
l. [Tonstue mpousBogHOM. OnpeneneHue npou3BOIHOM.
I'eoMeTpruecknii 1 MEXaHUYECKUI CMBICI MPOU3BOAHOMU. [Ipumepsr.

15 2. OcHoBHbIE NpaBuiIa AU HepeHIpOBaHMUS. 1,5

3. [Ipou3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMMA.

4. [TpousBoHas cI0XKHON M 00paTHON QYHKIHH.

5. JuddepeHnnpyeMocTb 1 HENPEPHIBHOCTh (QYHKIIUU.

[IpousBoaHas pyHKUMU. AHAIN3 CBOWCTB M MOCTPOSHHE TPAPHUKOB (HYHKIIHIA
1. [ToHsiTHE TPOU3BOAHBIX BBHICHIUX MOPSIKOB.

16 2. HccnenoBanue (yHKIMM Ha BO3pacTaHHE, YOBIBAHUE U 3KCTPEMYM. 15
3. UccnenoBanre ¢yHKIMKM Ha BBIMYKIOCTh, BOTHYTOCTh W TOYKH ’
nepernda. AcUMNTOTH rpaduka QyHKIUU.

4. OO6mras cxema ucciaenoBaHus (YHKIIMH W ITOCTPOCHHE ee rpaduka.
Heomnpenenennslii unTerpan
1. [TepBooOpasHas ¢pyHKIMS U HEONpeneIeHHbIM HHTe-rpail. CBOMCTBa

17 |HeompeneneHHoro UHTerpaia. 1,5
2. HHTerpassl OT OCHOBHBIX JIEMEHTAPHBIX (DYHKITUH.

3. MeTto/ 3aMeHbl IEPEMEHHOM.
Heonpenenenuslii uuTErpa

18 |1. Meron MHTErpUpOBaHUA 110 YaCTSIM. 1,5
2. VHTerpupoBaHie TPUrOHOMETPUYECKUX (YHKIMH.

OmnpeneneHHplid UHTErpal

19 l. ITonsTHE ONPENENEHHOTO UHTErpala, €ro TeOMETPUUECKUN CMBICIL. 15
2. CaoiicTBa omnpezelieHHOro uHTerpana. OnpeaeneHHblil nHTerpaia ¢ ’
nepeMeHHbIM BepXHUM npenenoM. Popmyna Herorona — JleitOnuna.

OrnpeneneHHplil HHTErpail
1. 3aMmeHa nepeMeHHOH U (opMyina MHTErpUPOBAHUS IO YaCTSIM B

20 |ompeneneHHOM MHTErpale. 1,5
2. I'eomeTpuueckne NpUIOKEHHS ONPENEIEHHOTO UHTE-Tpaa.

Brruncienue miomniaan.
BeposiTHOCTE COOBITHS
1. [Tpumepsl caydaifHBIX COOBITHI. Anredpa COOBITHI.
2. Knaccuueckoe M CTaTUCTHUECKOE OINPENEIEHUS BEPO-ITHOCTH

71 coObITHs. BBIumnciieHne BEpOSATHOCTH COOBITHSI. 3
3. IIpuMeHeHne TeopeMBI CIOKEHNUS BEPOSITHOCTEN HECOBMECTHBIX
COOBITHIA.

4. VYcnoBHas BepOsATHOCTh. [IprMeHEeHHe TeopeMbl YMHOKEHUS

BEPOSATHOCTEM.
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BepositHOCTh COOBITHS

1. IIpuMeHeHue TeopeMbl CII0KEHUS BEPOSITHOCTEN COB-MECTHBIX
COOBITHH.

2. ®opmyna nonaHoit BepostHocTH. Dopmyna baiieca.

3. [ToBTOpHBIE HE3aBUCUMBIE UCIIBITaHUA, hopMyna bep-Hymin.
®Dopwmyna [lyaccona.

22

1,5

JluckpeTHble M HETIPEPBIBHBIE CIY4ailHbIE BEIUYHHBI

1. Bunsl ciiyqaliHbIX BenuuuH. PacnipeneneHue QUCKpeT-HOU
CIIy4allHOW BEJUYHWHBI.

23 |2. MaremaTuueckoe 0KHIAaHUE U €r0 CBOMCTBA.

3. Jucnepcust u ee CBOMCTBA.

4. MareMaTtuueckoe 0XKMIaHHE U JUCHEPCUS YHCIia MO-sIBICHUI
COOBITHSI B HE3aBUCUMBIX HCIIHITAHUSIX.

JuckpeTHbIe M HETIPEPBIBHBIC CIy4ailHble BETUYMHbI

1. HenpepriBHas cinydaiinas BenuunHa. OYHKIUS U TIOTHOCTH
pacnpenencHusi BEpOsTHOCTEH.

24 |2. MaremaTuyeckoe OKHIAHUE U JUCIEPCUST HEMPEPhIB-HOU
CIIy4allHOW BEJIMYUHBI.

4. HopmansHoe pacnpenenenue. @ynkuusa Jlannaca.

3. PaBHOMEpHOE pacripeneneHue. DKCIOHEHIIMAIbHOE paclpeieNiCHUe.

1,5

MeTtopl MaTEMaTHYECKON CTaTUCTUKU

1. BribopouHnast 1 TeHepalibHasi COBOKYMHOCTH. THIIBI BBIOOPOK.
25 |2. Crartuctrueckoe pacnpenenceHue Beioopku. IlocTpoe-Hue
AIMIUPHUYECKON (YHKIIMH pacHpeeIeHusI.

3. [TocTpoeHre rucTorpaMmai.

Meroapsl MaTeMaTHYECKON CTaTUCTUKH

1. Hecmerennsle, 3 QpeKTUBHBIE U COCTOSATENbHBIE OLIEHKH.

26 | BriOopouHas cpeaHss U BIOOpOUHAs AUCHEPCHUS.

2. AHanu3 CMEUIeHHOCTH BbIOOPOUYHOM cpenHeil 1 BbI0O-pOYHOH
JICTIEPCHH.

1,5

6. OHEHOYHBLIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U

IMPOMEXYTOYHOM ATTECTAIIAU

OrneHnBaHWe pe3yabTaTOB OOYYEHHS 110 JUCIMIUIMHE OCYIIECTBISECTCS B XOJE TEKYIIETO

KOHTPOJISL ¥ IPOMEXKYTOYHON aTTECTALMU C UCIIOJIb30BaHUEM OaJIIbHO-PEHTUHIOBOM CHCTEMBI.

OrneHovHBIC CpEACTBAa B IMOJHOM OOBeME MpeacTaBieHbl B MDOHAE OICHOYHBIX CPEACTB IO

mucnumuinie «MaTeMaTuKa U CTATUCTHKAY.

[Ipenycmotpensr crnemyrorue GOpMBI M MPOIEAYPHl TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM

aTTeCTallUu:
Bua(bl) Tekyuero KOHTpOJIst Cemectp (Kypc)
KOHTpOJIbHAsI paboTa (IPaKTUKYM) 2

BBINIOJIHEHHE KOHTPOJIbHON paboThI 2

(mpakTuKyMm)

BBICTYIUICHHE C IOKJIaI0M, coobmenunem, | 1,2
npe3eHTaIel (JJoMairHee 3a1aHue)

MIPaKTUKYM (BBIIIOJIHEHUE 1,2
IIPAKTHYECKOTO 3a/1aHNUs)

MPUCYTCTBUE HA 3aHATUU 1,2
TECT 1
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Bua(s1) npomeskyrounoii arrecranmu, | Cemectp (Kypc)
KypcOBbIe padoThl/IPOeKThI

OK3aMCH

3a4€eT C OLICHKOH 1

6.1. OneHoYHbIE CPeACTBA JJISI BXOJHOT0 KOHTPOJIS (MPH HAJIMYNH)
BxoaHOU KOHTPOJIb OTCYTCTBYET.

6.2. OneHOYHbBIE CPEACTBA ISl TEKYLIEro KOHTPOJSl YCIeBaeMOCTH
KonrtponpHas pabora mpoBoautcs B (hopMaTe MpakTUKyMa.

[IpumepHBIii nIepeyeHs BOMPOCOB KOHTPOJIBHOM pabOThI

Mosker 1M MaTpulla COAepKaTh TPU CTPOKU U MATH CTOJIOIOB?
na/Her

MO’HO CKJIaJIbIBaTh MaTPHUIIbl OJMHAKOBOW Pa3MEPHOCTH?
na/aer

MO>KHO T YMHOXaTh MAaTPHIIBI OJUHAKON pa3MepHOCTH?
nma/Her

Bcerna nu MOXXKHO yMHOKaTh MaTpHIbl IPOU3BOJIBHON pa3MEpPHOCTH?
na/Her

BepHo 11, 4TO eIMHUYHONM MaTpHIIe HA3BIBAIOT MATPUILy, COCTOSIIYIO W3 OJHHUX €TUHUIL?
nma/Her

BepHo s, 9TO TpW BBIYUCICHWH OOpPAaTHON MATPHUIBI HEOOXOJMMO BBIUHCIHTH OIPEACITUTETh
UCXOJAHOU MaTpHUIIbI?
na/Her

BepHo mu, 9TO pe3ynbTaTOM YMHOXCHUS JaHHOW MaTpPHUIlBI HAa COOTBETCBYIOIIYIO €H 0OpaTHYIO
SIBIIICTCSl €IMHUYHAs MaTpuia’?
nma/Her

BepHo nm , 4TO CyIIECTBYIOT CIOCOOBI PEHICHHS] CHUCTEM JIMHCHHBIX YPAaBHEHHH C TIOMOJIIIBIO
o0paTHOI MaTpuUIbI?
na/Her

Bepuo nu, UTo BEKTOP-CTPOKOM HA3BIBACTCS MAaTpPHIlA, COACpIKAIIAs TOJBKO OIHY CTPOKY?
na/aer

BepHo nu, yTO MaTpuila pa3MEpHOCTH JBa Ha JBA UMEET paHT ABa?
na/Her

BepHo 11, 4yTO npH NepecTaHOBKE ABYX CTPOK OINpPEAEIUTENh MEHSET 3HaK Ha MPOTUBOIIOIOKHBIN?
BEPHO/HEBEPHO

BepHo 5u, 4yTO npu HAaIMYUM JBYX OJMHAKOBBIX CTPOK OINpPENECIUTENh PABEH HYIIO?
BEPHO/HEBEPHO

W3meHnTcs 1M 3HAUYEHHWE ONPENENIUTENs, €CAM K JJIEMEHTaM OJHOM M3 €ro CTpoK HpuOaBUTH
13



AJIEMEHTHI IPYTOi CTPOKH, YMHOXXEHHBIE Ha OJIHO U TO K€ YUCIIO?
ma/Her

BepHo nu onpenenuTens TPEThETO MOPSAIKA BCET/Ia MTPUHUMAET TOJBKO MOJIOKUTEIbHBIC 3HAYCHUS?
BEPHO/HEBEPHO

BepHO 1111, 9TO MHHOpP 3TO a0COJIOTHAsI BEIMYUHA aIreOpanyecKoro JOMOTHEHHMs?
BEpHO/HEBEPHO

MO>KHO JIM pEelINTh CUCTEMY JMHEMHBIX YpaBHEHHMH TPETHEro MOpsJKa C MOMOIIBIO ONpeaennuTeneii?
na/Her

MoXeT JIi OTpeeUTENh COAEPKATh TPH CTPOKU H JBa CTOJIONA?
na/aer

BepHo 1M, YTO BBIYHMCIICHHUE OIPEACIUTEIS YCTBEPTOrO IOPSAKA CBOJUTCS K BBIYHCICHUIO
OIpEENIUTENCH TPEThero mopsaxa?
na/aer

CymectByer s onpenenutenb 2018 mopsiaka?
na/Her

BepHo 1, 4TO 110001 ONMpPEAETUTEIh MOKHO TPUBECTH K TPEYTOJIBHOMY BHTY?
na/aer

BepHo 5n, cuctema JHMHEHHBIX anreOpandecKux ypaBHEHHU pPa3MEPHOCTH JBa Ha TPH MOXKET MMETh
KIMHCTBECHHOE perreHue?
na/aer

BepHo 11, 94TO paHToM MaTpHIIBl HA3BIBAIOT KOJUYECTBO HEHYJICBBIX MHHOPOB?
na/Her

Bo3moxHo 1 MeTogoM ['aycca pemnTh TPOU3BOJIBHYIO CUCTEMY JIMHEHMHBIX YpaBHEHUM?
na/HeT

Panr matpuisl uccienyeMoil cucTeMbl JTUHEMHBIX YPaBHEHUM PaBEH YUCIy HEU3BECTHBIX?
na/Her

Moxer nu BeKTOp, 0e3 HM3MEHEHHUS JUIMHBI M HAalpaBiCHUS,0bITh TEPEHECEH B OOy TOYKY
pocTpaHcTBa’?
na/Her

BepHo 111, 94TO KOOPAUHATHI BEKTOpA - 3TO KOOPJAMHATHI KOHIIA BEKTOpa?
na/aer

BepHo 11, 94TO TIpH CIIOKEHUH BEKTOPOB KOOPJIMHATHI BEKTOPOB CKIIAIBIBAIOTCS?
na/Her

BCpHO JK, YTO IIoA KOOPAWMHATHBIMHU OpTaMHU IIOHHMMAKOT TpHU BCKTOpPaA C,Z[PIHH‘IHOP'I JJINHBI,

COHAIPABJICHHBIE C OCSIMH KOOPJIUHAT?
na/Her
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JIx000i1 1 BEKTOP MOXKET OBITh PA3JI0KEH MO KOOPAWHATHBIM OpTam?
ma/Her

JlyiiHa BEeKTOpa - 3TO KOPEHb KBAJAPATHBIM UX CyMMBI KBaJpaTOB KOOPJIWHAT BEKTOpa?
na/aer

CkansipHOE TIPOU3BEICHUE BEKTOPOB - 3TO YUCIIO WIIA BEKTOP?
YHUCIIO/BEKTOP

BekropHoe nmpou3BeieHEe BEKTOPOB - 3TO YUCIIO WIIA BEKTOP?
YHUCIIO/BEKTOP

CMelnIaHHOE TIPOM3BEICHUE BEKTOPOB - 3TO YHCIIO WINA BEKTOP?
YHUCIIO/BEKTOP

BepHo nm, 4TO ABa BEKTOpa MEPIEHAMKY/SIPHBI TOTAa M TOJIBKO TOIJA, KOTJa HMX CMEIIaHHOE
IPOM3BEACHHE PABHO HYITIO?
na/aer

BepHo nu, 4ro aBa BeKkTOpa MEPIEHAMKY/ISPHBI TOrJAa M TOJBKO TOrJa, KOTAA HX CKaIIpPHOE
IPOM3BEACHHE PABHO HYIIO?
na/aer

BepHo nu 4TO /1Ba BEeKTOpa KOJUIMHEAPHBI TOTAA U TOJIBKO TOT/A, KOTJA WX BEKTOPHOE MPOU3BEICHUE
PaBHO HYJIO?
na/HeT

BepHo nu 4TO ABa BEKTOpa KOMIUIAHAPHBI TOT/IA M TOJBKO TOT/A, KOTJIAa UX BEKTOPHOE MPOU3BEIACHUE
PaBHO HYJIO?
na/HeT

BepHo a1 uTO JBa BEKTOpPa KOMIUTAHAPHBI TOTrJa M TOJBKO TOTNA, KOTJAA HMX CMEIIaHHOE
IPOMU3BEICHUE PABHO HYIIO?
na/aer

MO’KHO JT1 BBIYUCIIUTH TUIOMIAb TPEYrOJbHUKA C MOMOIIBI0 BEKTOPHOTO MPOU3BEICHHS BEKTOPOB?
na/Her

[Tycte TOuka A umeer koopauHaTth (1,5,9), a Touka B koopaunater B(5,3,4).
Haiinute koopaunaTsl BekTopa AB
Broumwure otser

[Tycte BekTOp a mMmeer koopauHaTel a(1,2,6), a Bekrop B(5,6,8).
Haiinure cxansipHOe NpOU3BENCHUE BEKTOPOB.
Bnumwure otser

[Tycte BekTOp a mMmeer koopauHatel a(1,5,2), Bekrop B(1,4,3), a BekTrop c(2,8,6).
Haiigure cMemaHHOE NpOU3BEICHUE BEKTOPOB.
Broumwure otser

[Tycte BekTOp a mmeer koopauHaThl a(0,6,8).
Haigure nnuny Bekropa a.
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Brmmnmmre otBer

[IpuMepHBIi IEepedeHb BOIIPOCOB HA TECT:

Kakumu 1ByMsI BeIMUYUHAMH OIPENCISICTCS MMOJIOKCHHE TOYKH B TIOJIIPHOM CHCTEME KOOpPIUHAT?
a0cLuccon

OpANHATOU

pPacCTOSIHUEM TOYKTH JIO Havalla KOOPJMHAT

yriaoMm, oOpa30BaHHBIM PAINYC BEKTOPOM TOYKH JO Hadasla KOOPJIHHAT

KOCHHYCOM yrjia, 00pa30BaHHBIM PaJHyC BEKTOPOM TOYKH JIO Havajia KOOPAHHAT

CHUHYCOM, OOpa30BaHHBIM PaJNyC BEKTOPOM TOYKH JI0 Hadaiga KOOPJIUHAT

Bepno 1nu, uro ypaBHenue Buaa Ax+By+C=0 Ha3piBaeTcd O0O0mMM ypaBHEHHEM IpsMOM Ha
IUIOCKOCTH?
na/Her

Bepno nu, yto npsimast Buzna y=6 napasienbHa ocu OX?
na/Her

Bepuo nu, yto npsimast Buaa x=6 napamuiensHa ocu OY?
na/HeT

Bepno 1w, 4YTO YypaBHEHHWE BHJA Y=KX+B Ha3blBaCTCSI YpPAaBHEHHUEM TIPSIMOH C YIJIOBBIM
kodpurmeHTOM?
na/HeT

BepHo nu, 9To mpsiMast y=2X MPOXOJUT Yepe3 Hadajao KOOpAWHAT?
na/Her

OTpe30ok Kako# JUIMHBI oTcekaeT mpsmas y/2+x/3=1 na ocu OX?
3

5
2
1

Bepro nm, uto BekTop n(1,2) SBISIETCS BEKTOPOM HOPMAJH K IpsiMoit Xx+2y-4=0?
na/HeT

Ornpenenure yroa HakjaoHa npsMor y=x+5 k ocu OX.
30
45
60
90

Omnpenenure B3aMMHOE PacIoOJIOKEHUE JABYX MPSAMBIX Ha MIIOCKOCTH 2X+4y-1=0 u 4x-2y+7=0.
HEepIEeHIUKYIISPHBI

napasulesIbHBbI

HIepeceKaroTcs

Onpenenure KOOPIUHATHI BEKTOpPa HOPMaJHU K IIIOCKOCTH 6x+4y+9z-1=0.
(6,4.9)
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(9,6,4)
(4,6,9)

OrnpeenuTe B3aMHOE PACIIOIOKEHUE IBYX IUIOCKOCTEW B mpocTpaHcTBe 2X+9y-47z=0 u 6x+3y=0.
NEepPIEeHANKYIISIPHBI
rapaJijieJIbHbI

CocraBbTe ypaBHEHHUE IIOCKOCTH, MpoXojsmield depe3 Touky M(2,3,5) mepneHIuKyIspHO BEKTOpY
n(4,3,2).

4x+3y+22-27=0

4x+3y+2z-1=0

4x+3y+2z-10=0

4x+3y+2z-2=0

CocraBbTe YypaBHEHHE IUIOCKOCTH,IIpOXOAsAIIeH dvepe3 Touky M(2,3,-1) mapaiienbHO IIOCKOCTH
5x-3y+2z-10=0.

5x-3y+2z+1=0

5x-3y+2z+10=0

5x-3y+2z+12=0

5x-3y+2z+13=0

CocraBuTh ypaBHEHHE IJIOCKOCTH, Mpoxoasieiuepe3 ocb OZ u touky M(2,1,5).
x-2y=0

2x-y=0

x-2y-1=0

x-2y-2=0

CocraBuTh ypaBHEHHME IUIOCKOCTH, MIpoxojsmed uepe3 touku M(3,1,2) u M(6,0,1) u nmapannensHO
ocu OZ.

x+3y-6=0

x+3y-1=0

x+3y-3=0

x+3y-4=0

CocTaBuTh YpaBHEHHE IIOCKOCTH, Mpoxoasmen yepe3 Touku A(2,-1,4) u B(3,2,-1) neprnieHaukyaspHO
IUTOCKOCTH X+y+22z-3=0.

11x-7y-22-21=0

x-7y-2z-21=0

11x-y-2z-21=0

11x-7y-z-21=0

JIrobast 1 9MCiIoBasi MOCIEAOBATEILHOCTh UMEET Mpeaes?
na/Her

SBnseTcst U aprdMeTHIECKas IPOTPECCHs YUCIOBOM IOCIEA0BATEIbHOCTHIO?
na/aer

SBnsieTcs M reoMeTpUYecKas MPOTPECCHsl YHCIOBOM MOCIEI0BATEIHHOCTHIO?
na/Her

BepHo 11, 4TO OECKOHEYHO YOBIBAOIIass T€OMETPUYECKast MPOTPECCH UMEET CyMMYy?
na/aer
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BepHo nu, 9TO TIpenen nmpou3BeeHUs IBYX (YHKIUH paBeH MPOW3BEICHUIO UX IMPEIEioB?
na/aer

BepHo nu, yTo mpenen OTHOILIEHHUIO NBYX (DYHKIMN paBeH OTHOLICHHIO UX MPEAeToB?
ma/Her

Bepro 1, 4TO QyHKIMS y=X sBIsSeTcs OECKOHEYHO Manoi (yHkiueir B Hymne?
na/Her

BepHo nu, uro nBe (GYHKIMM HA3bIBAIOTCS DKBUBAJICHTHBIMH, €CJIM TPEICNT WX OTHOIICHUS pPaBeH
enuHuLe?
na/Her

Bepno 5, yto ¢ynkuus Y=1/x sBisercs HenpepblBHOM (yHKumei Ha otpeske (-1,1)?
na/Her

Omnpenenure TOUYKy paspeiBa GyHKIHHA y=1/(X-3).
3

0
1
2

UeMy paBHO 3HAYCHHE MEPBOTO 3aMeUaTEeNILHOTO Tpezena y=(sinx)/x?
0
1
2

Yemy paBHa mpou3BogHass GyHKIHH y=4x+8?
4

6
8
0

BepHo 1M, YTO TaHIeHC yrila HaKJIOHA KacaTeabHOW K TpaduKy (YHKIMH, MPOBEACHHON B TOYKE
KacaHUsl PaBeH 3HAYCHUIO TIPOM3BOIHOM, BBIYUCICHHOW B TOYKE KaCaHUS?
na/Her

Beraucnure 3naueHue npou3BOAHON GYHKIMH y=sin(5x+1).
Scos(5x+1)

Ssin(5x+1)

sin(5x+1)

cos(5x+1)

Beruucnure 3naueHue npou3BOAHON QYHKIIUU y=cos(9x+4).
-9sin(9x+4)

sin(9x+4)

-sin(9x+1)

-cos(9x+4)

BepHo 11, 94TO MPOM3BOIHAS CYMMBI JBYX WM 0ojiee (QYHKIMI paBHA CyMME HX MPOH3BOJIHBIX?
na/aer

18



BepHo 15u, 4TO mpowu3BOJHAs MPOU3BENEHUS [BYX WU Oojee (YHKIUI paBHA MPOU3BEACHUIO HX
IIPOU3BOIHBIX?
na/HeT

BepHo 11, 94TO TIPOM3BOHAS OTHOIICHUS JBYX (DYHKIHMIA paBHA OTHONICHHWIO WX TPOU3BOIHBIX?
na/Her

BepHo 1, 4TO KOHCTAHTY MOKHO BBIHOCHTH 32 3HAK MPOU3BOIHOM?
na/aer

Bepro 1u, uyTo QyHKIMS y=3X BO3pacTaeT Ha BCEH OOJACTH OTNpeesICHHs?
na/Her

BepHo 1, 4TO ecnu mpenen OTHOIICHHS NBYX (DYHKIMI €CTh HEONpPEICICHHOCTh THIA "HOJb JETUThH
Ha HOJIb WU OCCKOHEYHOCTDH JC/INTh Ha OCCKOHEYHOCTH",

TO 3TOT IPEJE)I PaBEH OTHOIICHHIO UX MPOU3BOIHBIX?

Jla/HeT

Haiinure naTepBaNbl Bo3pacTanusi U yobiBaHUS QyHKIUU y=1/(x+2).
yOBIBae€T Ha MPOMEXKYTKaX X<-2 u x>-2.

yOBbIBa€T Ha MPOMEXYTKax X<l u x>2, Bo3pacTaer Ha UHTepBajie 1<x<2
yOBbIBaeT Ha MpOMexyTkax Xx<-1 u x>4, Bo3pacTaeT Ha HMHTepBaie -1<x<4

Haiinure nHTepBaibsl Bo3pacTaHus U yObiBaHUS GyHKIHH y=1+2/X.
yObIBaeT Ha mpoMexyrkax x<0 u x>0
yOBbIBaeT Ha MpoMexyTkax x<0 m x>4
yOBIBa€T Ha MpOMEXyTkax X<l m x>4

Nmeer mu Toukn dKcTpeMyma QyHKIUS y=7-5x?
na/Her

Nmeet nu Touku dKkcTpemyma (GyHKIUS y=Xx/2-1/X?
na/HeT

ITPMMEPHBIN TTEPEYEHH TEM JIOKJIAIOB

Cemectp 1:

1. [TpousBonHas GpyHKIUU

2. Marpuiisi

3. Ornpenenurenu

4. JIvuHeiiHOe BEKTOPHOE MPOCTPAHCTBO
5. beckoneuHo maibie 1 GECKOHEUHO OOJIBIINE BETMYMHBI
6. MonHoTOoHHBIC (HYHKIIHH

7. IloHsATHE LEHTPAIBHON JTMHUHU

8. B3anMHOe pacnosiokeHue II0CKOCTEN
CememMmctp 2:

9. ®opmyna bepnymim

10. ®opmyna Herorona-JleliOuua

11. AcumnToTsl rpaduka GyHKIHH
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12. Buzpl ciygaliHbIX 4HcCen

13. Metobl ¥ TPUEMBI MATEMAaTUYECKOW CTATUCTUKHU
14. Hucnepcus

15. ®yuknua Jlammaca

16. OcHOBHBIC BHABI YHCEI U UX CBOHCTBa

6.3. OneHo4HnbIe cpeAcTBA JJIsl IPOMEKYTOYHOM aTTeCTALNHU
[lepeyenb BONPOCOB /JIsi MOATOTOBKH K 3a4ETy C OLICHKOM

1. OcCHOBHBIE BHJBI 4YHMCEI M MX CBOWCTBA: HaTypajbHble, LENbIC, pAlHUOHAJIbHbBIE H
BEIIIECTBEH-HbIE YHUCIIA.

2. [Tonarue OwHapHOU omepamuu. JlenumocTh mnenbix ywced. HanOonpmmii oOmui AenuTenhb
JBYX 4ucen, aroput™ EBxinna.

3. [ToHsiTue MaTpulbl U €€ CBSI3b C CUCTEMOM JIMHEWMHBIX YpaBHEHUU.

4. Onepaunyn Hajg  MaTpulamMu  (CJIOXKEHHE, YMHOKEHHME Ha  4YHCIO, YMHOKEHHE,
TPaHCIIOHUPOBA-HHE).

5. CBolicTBa MaTpUYHBIX oOIE€palui (KOMMYTaTMBHOCTb M aCCOLIMATUBHOCTb CIIOXKEHMS,
ACCOLIMATUBHOCTh YMHOKEHUSI, HEKOMMYTaTUBHOCTb YMHOECHHS).

6. KBanpaTHble MaTpuIlbl, CTENIEHb KBaJpaTHOW MaTpuisl. OOpaTHas Matpuua. Cien MaTpHIlbl.
Bekropnas u matpuuHas (Gopma 3alucu CUCTEMBI JIMHCHHBIX YpaBHEHHH.

7. Omnpenenurenu 2-ro U 3-ro MOPSIAKOB, UX CBA3b C IPEACTABICHUEM PELICHUH JMHEWHBIX
cu-crteM ypaBHeHuil. @opmynel Kpamepa.

8. CBoiicTBa onpenenuTenei.

9. Onpenenenue omnpenenurens n-ro nopsanka. llepectaHoBkn u uHBEepcMU. MUHOpPBHI U
anreOpanvyeckue JIO0MOJTHEHHUS.

10. Brruucnenne onpenenureneit. Teopema o pas3iokKeHUH MO CTPOKe (CTOIOIY).

11. Merog I'aycca pemieHust cucTtemMsl JIMHEWHBIX YPAaBHEHUH.

12. CnocoObl Hax0XKJIeHUsT 0OPATHOM MATPHIIBI.

13. Panr matpuns! u cnocoOsl ero Beruncienus. Teopema Kponekepa — Kamemmu.

14. OOmiee perieHre CHUCTEMbl JIMHEHHBIX OJHOPOJHBIX ypaBHeHHH. CBOWCTBAa pEIICHUM.
@yHaMEHTaJIbHAsl CHUCTEMA PELIEHUM.

15. Heonnoponnast cuctema JnWHEHHBIX YypaBHEHHH. BekTopHOE mpeacTaBiIeHHE OOIIETo
pe-1eHus JIMHEMHON CHUCTEMBI.

16. Bekropel B n-mepHoM mnpocTpaHcTBe. JIMHelHbIe omepanuu HaJ BekTopaMu. JIMHenHas
3aBU-CUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

17. [TonsiTHE nN-MEpHOTO JIMHEHHOTO MpOCTpaHcTBAa. Pa3mepHocTh U 0a3uC  JHMHEWHOTO
npocTtpaH-cTBa. [Ipumepsl.

18. CxansipHoe npousBefeHrne. EBKIMI0BO MPOCTPAHCTBO.

19. Cucrembl KOOpAMHAT Ha IJIOCKOCTH M B TPEXMEPHOM IIPOCTpaHCTBE. | 'eomerpuueckas

WHTEp-NIpEeTalusi  CKaJsIpHOTO  MPOU3BENEHUS  BEKTOPOB.  YCIOBUS  MApaJyIeIbHOCTH U
OpPTOTOHAJIBHO-CTU BEKTOPOB.

20. [IpeoOpa3oBaHue JEKapTOBBIX MPSAMOYIOJIBHBIX KOOpAMHAT. BekropHoe mpousBeneHue
BEK-TOPOB U €r0 CBOWCTBA.

21. CwmemnianHO€ NPOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.

22. VYpaBHeHUs TMHUN U moBepxHOocTed. OOIiee ypaBHEHHE NPSMOM Ha IUIOCKOCTH. YpaBHEHHE

NpsIMOM B OTpe3Kax. YpaBHEHHE IMPsMOM, NPOXOAAIled dyepe3 JaBe TO4kW. I[lapamerpudeckue
ypaBHEHHs MpSAMOl. YpaBHEHHE NPSAMOM C YIIIOBBIM KO3 (HUIIMEHTOM.

23. B3anMHOe pacnosiokeHue NpsMbIX Ha INIOCKOCTH M B IPOCTPAHCTBE.

24. OO1iee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE IUIOCKOCTH, MPOXOAIEil yepe3 TpU TOUKH.

25. B3anmHoe pacnosnokeHue MmioCKOCTEN.

26. VYpaBHEHMsI IPSIMOW B TPEXMEPHOM IIPOCTPAaHCTBE. B3anMHOE pacmnosokeHue MNpsMbIX U
IJIOCKOCTEHN.

27. OOwee ypaBHEHHE JIMHUI BTOpOTro nopsiaka. [ToHaTue neHTpanbHOM IMHUY.
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28. YpaBHEHHS OKPYKHOCTH, DJUIMAIICA.

20. YpaBHeHus runiepO0IIbl, MapaboJibl U UX CBOMCTBA.

30. [loHsATHE TOCIIENOBATENBHOCTH U €€ Mpeiena.

31. [Tonatue MHOXecTBa. AOCOJIIOTHASs BEJIMYMHA JCUCTBUTEIBHOTO YHCIA W OKPECTHOCTH
touku. [ToHsTHe QyHKIUU.

32. OnemenTtapHble GyHKIMU U uX rpaduxu. [loctpoenue rpaduka GyHKIUM.

33. [Tpenen pynkuuu. beckoHeuyHO Malble U OECKOHEYHO OOJBIINE BETUYUHBI.

34, OCHOBHBIE TEOPEMBI O TIpe/eNiax. 3aMeuaTeIbHbIC MPEICIIbI.

35. HenpepsiBHOCTh dyHKIIMU. CBOiicTBa (hyHKUMH, HEMIPEPHIBHBIX B TOYKE M Ha OTpE3KE.

36. Oo6patHast ¢pyHKIUS. MOHOTOHHBIC (DYHKITUH.

37. [Tpumepsl 3ama4, NPUBOAAIIME K HEOOXOAMMOCTH BBEICHHS TMOHSATUS MPOU3BOTHOM.
Omnpene-nenue mpou3BoaHOM. ['eoMeTpruecknii 1 MEXaHUYECKUH CMBICI MPOU3BOIHOM.

38. JuddepeHunpyeMocTb U HEMPephIBHOCTh byHKIINN. OcHOBHBIE ~ TpaBuUJIa
Qg depeHnnpoBa-HHUSL.

39. [IpousBonHas crnoxkHodt u oOpatHO# (yHkuMU. [IpoM3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
GYHKITHIA.

40. [TonsiTHe NPOM3BOJAHBIX BBICIIUX MOPsAKOB. MccrnenoBanue (yHKIMM Ha BO3pacTaHue,
yOBI-BaHUE U IKCTPEMYM.

41. UccnenoBanre (GyHKIUMU Ha BBIMYKIOCTb, BOTHYTOCTb M TOYKH Iepernda. ACHMOTOTHI
rpa-uka QyHKIUH.

42. OO6mas cxema uccieaoBaHus QYHKIIMH W TOCTPOEHUE ee rpaduka.

HepequL BOIIPOCOB JIAA NIOATOTOBKU K 3K3aMCHY

1. [TepBooOpa3Hass ¢GyHKOMS | HeoNpeAeleHHbI uHTerpaid. CBOWCTBA HEOMPEIEICHHOTO
uHTe-Tpana. MIHTerpaibl OT OCHOBHBIX 3JIEMEHTapHBIX (DYHKIIHI.

2. Merton 3ameHbl IepeMeHHO. MeTo1 MHTErpupoOBaHus MO YaCTSIM.

3. WuTerpupoBaniie TPUTOHOMETPUUYECKUX (DYHKITHIA.

4. [loHnsiTHe oOmNpeneneHHOro HMHTErpajna, €ro reoMeTpuueckuii  cMmbici.  CBoiicTBa
OTIpEe/IeTICH-HOTO MHTErpaa.

5. OnpeneneHHbIi MHTETpaJl C MNEPEMEHHBIM BepxHUM TmipeaesnoMm. Popmyna HeroroHa —
Jleit0-Huna.

6. 3ameHa nepeMeHHOW U (GopMyina MHTETPUPOBAHHS MO YACTSIM B OMpEACICHHOM HHTErpase.
I'eoMeTpuyeckue MpUIOKEHUS ONMPEACIEHHOTO WHTErpaa.

7. Cnyuaiinbie coObITHs. Anrebpa coObiTHii. Krnaccumdeckoe W CTaTHCTHYECKOE OIpeaeIeHUs
BEPOSTHOCTH COOBITHSI.

8. Teopema clOXKEHHUS BEpOATHOCTEH HECOBMECTHBIX COOBITHI. YCJIOBHasi BEPOSTHOCTD.
Teope-ma yMHOKEHHUSI BEPOSITHOCTEH.

9. TeopeMa c0keHUS BEPOATHOCTEH COBMECTHBIX COOBITHH.

10. ®opmyna noyiHOM BepoaTHocTH. @opmyna balieca.

1. [ToBTOpHBIC HE3aBUCHMBIC HCTBITaHus, popmyna beprnymm. Popmyna Ilyaccona.

12. Buapl cinydalinblx Benu4uH. PacnpeneneHue QTUCKPETHOM CIIydalHOM BEJIMYUHBI.

13. MateMaTHuecKkoe OKHUIAHWUE U €r0 CBOMCTBA.

14. Jucnepcust u ee CBONCTBA.

15. Martematuyeckoe OXUIaHHE M AMCIEpPCHUS 4YHCIa MOSBICHUNA COOBITUS B HE3aBUCHUMBIX
UCIBI-TAHUSIX.

16. HenpepoiBHas cinydaiinas BenuunHa. OYHKIUSA U IJIOTHOCTh PaclpenesIiCHUs] BEPOSITHOCTEN.
17. Marematnueckoe 0XKUAAHUE U JUCIEPCHs] HENPEPBIBHOM CIIydallHOM BEJIMYWHBI.

18. PaBHOMEpHOE pacripeneneHne. DKCIOHEHIIMAIbHOE pacipeiesieHue.

19. Hopwmanehoe pacnipenenenne. @ynkuus Jlamnaca.

20. BriOopounass ¥ reHepalbHas ~ COBOKYMHOCTH. THWIbI  BBIOOPOK. CTaTHCTHYECKOE

pacnpeene-Hiue BBIOOPKHU.

21



21.
22.
23.
24.

OMnupuueckass QyHKIHs pacnpeneneHus. ['ucrorpamma.

Hecmermennsie, 3¢ (heKTUBHBIE U COCTOSITENHHBIC OIEHKH.

Bri6opouHnas cpenHss U BEIOOpOYHAs TUCTIEPCHSI.

AHalM3 CMEIEHHOCTH BBIOOPOYHOM CpeHel U BHIOOPOYHOM TUCTIEPCHH.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OrneHka yCreBaeMOCTH C MPUMEHEHHEM OallIbHO-PEUTUHIOBOM CHUCTEMBI 3aKIIOYaeTCsl B
HAKOIUIEHWH OO0ydJaronMucs O0ajioB 3a aKTUBHOE, CBOEBPEMEHHOE M KAayeCTBEHHOE Yy4yacTHE B
ONPCACIICHHBIX BHAAX yqe6H0171 ACATCIBHOCTHU U BBbIIIOJIHCHHUC y‘-I€6HI>IX 38.,Z[aHI/II>'I B X0A€ OCBOCHUIA

IVCIUILIAHEI.
KomnuectBo 6amioB KonugectBo
. bamnel
KoHkpeTHbIE BUIBI OLIEHUBAEMON ACSITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (MaKcuvym)
KOHTPOJIS KOHTPOJIS ™
Cemectp 1
O0s3aTenpHas ayTuTOpHas padoTa
BeicTyruleHne ¢ IOKITaoM, COOOIICHHEM, IIpe3eHTaIHeit 10 1 10
(momarHee 3a1aHue)
[IpakTukym (BbInosiHeHHE TPAKTHYECKOTO 3a/1aHUS) 4 4 16
ITpucyrcTBue Ha 3aHATUN 2 16 32
O06s13aTenbHast caMoCTosITeNbHas paboTa
Tect 12 1 12
HTOI'O B pamMKax TEKyILIEr0 KOHTPOJIS 70 6amoB
HUTOI'O B paMkax mpoOMeKyTOUHOM aTTeCTallu 30 6amioB
BCEI'O no nucuurigHe 3a ceMecTp 100 6ammos
Cemectp 2
OO6s13aTenbHas aymuTopHas pabora
IIpaxtukym (BeinosHeHHE NIPaKTUYECKOTO 3a1aHHsL) 2 8 16
IIpucyrcrBue Ha 3aHATUU 2 16 32
BricTyruieHne ¢ JOKIamoM, COOOMICHHEM, Ipe3eHTamuei 10 1 10
(momarrHee 3agaHue)
OO6s13aTenbHast CAaMOCTOSITENbHAS paboTa
Brinonnenue KOHTPOJIBHON pabOTHI (IPAKTUKYM) 12 1 12
NTOT'O B paMKaXx TEKyLIEro KOHTPOJIS 70 6amoB
NTOI'O B pamMKax MpOMEKYTOUHOH aTTeCTaI[lH 30 6amoB
BCEI'O no nucuuriiinHe 3a cemectp 100 6amioB

HTorosasi oleHKa MO AMCUUILUIMHE BBICTABISAETCA HAa OCHOBE HAKOIUIEHHBIX OAaJIOB B XOJ€
TEKYIIEro KOHTPOJIA M MPOMEXKYTOYHON aTTeCTallMi B COOTBETCTBHM C TaOIMLIEH:

Cucrema OLlCHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ no JTUCHUIIJIHHE

xana mo BPC OtMeTKa 0 3a4eTe Ouerka 3a DHRIAMEH,
3a4eT ¢ OLEeHKOM
85 —-100 OTJIMYHO
70 — 84 3a4TEHO XOPOIIIO
56 -69 YIOBJIETBOPUTEIIHHO
0-55 HE 3aYTEHO HEYJOBJIETBOPUTEIHHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4uciaa JIMI C  OrPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH O0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS.

7.1. JIntepatypa

1. I'mypman, B.E. PykoBoAcTBO K pemieHHIo 3agad 1Mo TEOPUH BEPOATHOCTEH M MaTeMaTHYECKOM
craructuke [Tekcr] : yaeOHOE TocoOme i Oakanaspos/ B. E. 'mypman. - 11-e usn., nmepepab. u
nom. - Mockaa : FOpaiit, 2013. - 404 c.
https://www.gukit.ru/lib/catalog

2. AmbexoB, U. KO. Teopust BeposiTHOCTE M MaTeMaTHueckas craTuctuka B cpeae MATLAB
yuebHOoe mocobue st By3oB / WM. 0. AnubekoB. — 2-e¢ u3a., crep. — Cankr-IletrepOypr : Jlansb,
2021. — 184 c. — ISBN 978-5-8114-6865-2. — Tekcr : anekTpoHHbIN // JlaHb : 3IEKTPOHHO-
oubsnmoteynas cucrema. — URL:
https://reader.lanbook.com/book/152661#1

3. TyranbaeB A.A. 3amaud W ynpakHeHUS O BBICHICH MaTeMaTHKE JUIS CTYICHTOB T'YMaHHTapHBIX
crieranbHOCTel : yaebHoe mocobue / A.A. TyranOaeB. - Mocksa : ®munTa, 2017. - 400 c. -
ISBN 978-5-9765-1403-4. - TekcT: 371€KTPOHHBIN.
https://ibooks.ru/bookshelf/25555/reading

4. I'mypman, B.E. Teopus BeposTHocTell u MaTemaTuueckass cratuctuka [Tekcr] : ydeGHOe
nocobue s OakanmaBpoB. PexomeHnmoBaHo MuHHCTEPCTBOM 00pa3oBaHUsA W Hayku Poccuiickoi
denepanyy B KauecTBe y4eOHOTO 1mocodust uist cryneHToB By3oB / B. E. I'mypman. - 12-e usn. -
M. : FOpaiit, 2012. - 479 c.
https://www.gukit.ru/lib/catalog

7.2. NUuTEepHET-pecypchl
1. denepanbHbIi HEHTP HHGOPMALTMOHHO-00pa30BaTENbHBIX pecypcoB http://feior.edu.ru/

7.3. JInneH3uoHHOe H CBOOOJHO pacNpocTpaHsieMoe NMPOorpaMMHoe odecredyeHne

Microsoft Windows
Microsoft Office
Microsoft Windows
Microsoft Office

7.4. l'[pmbeccnona.ﬂbﬂble 0a3bl JAHHBIX " I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIE€ CUCTEMBI

OnekrponHbli KaTanor oubanorexku CIIOIMKuT. https://www.gukit.ru/lib/catalog
OnexTpoHHas OubnuoTedHas cucrema uznarenbcrsa «JIAHDy. http://e.lanbook.com

7.5. MaTepuajJibHO-TEXHHYECKOe o0ecredyeHue

HauMeHoBaHMe cieUATBHBIX OCHaIIEHHOCTD CNEIUAIBHBIX MOMEIeHNH ¥ MoMellleHUii IS
NoMelleHnii ¥ MoOMeleHni 1J1st CaMOCTOAITEILHOI padoThI

CaMOCTOAITEIbHON PadoThI

YyeOHast ayauTopust Pabouee mecTo TpernogaBaresst, 000pyI0BaHHOE KOMIIBIOTEPOM U

MYJbTUMEIUHHBIM poekTopoM. Paboune mMecta oOyuatomuxcs. JJocka
(MHTEpaKTUBHAS I0CKA) W/WITH DKpPaH.

[Tomermenue I CaMOCTOSTETFHON Paboune mecTa obygarommxcs 000pyIoBaHHBIE KOMIIBIOTEpAMH C
paboTHI 00yJaromMXCs TIOJIKIIFOYCHUEM K CeTH «HTEepHET» U JOCTYIOM B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPELy HHCTUTYTA.
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https://www.gukit.ru/lib/catalog
https://reader.lanbook.com/book/152661#1 
https://ibooks.ru/bookshelf/25555/reading
https://www.gukit.ru/lib/catalog

8. METOANYECKHUE PEKOMEHJIAIINU 11O OPTAHU3AILIUN OCBOEHMUSI
JANCHUIIJINHBI

[IpaBuiibHass  opraHu3alMsi  CaMOCTOSITENIBHBIX ~ y4€OHBIX  3aHATHH, MX  CHCTEMaTHYHOCTD,
1enecoo0pa3Hoe IJIaHUPOBaHHWE pPa0OdYero BPEMEHU IO3BOJSET CTYACHTAM TOJNYyYHTh YMEHHUS U
HaBbIKM B OBJIA/ICHUHU, U3Y4YEHUH W CHCTEMaTH3alUud MpUOoOpeTaeMblX 3HAHMM B Mpolecce 0OydeHHs,
obecrnieunBaTh BHICOKHI YPOBEHb YCIIEBAEMOCTH B MPOIIECCE OOyUEHUSI.

K mmanupoBaHHIO BpEMEHH HA M3YdeHHUE JUCITUIUIMHBI CTYACHTY PEKOMEHIYETCS TMOJXOJUTh B CAMOM
Hayasne y4eOHOro CeMecTpa, KOrja OH MOJydaeT OT MpernojaBarens JaHHBIE O KOJHUYECTBE YacoB,
MPEYCMOTPEHHBIX ~ JIIT  W3YYCHHS JUCHUIUIMHBI (B.T.9. JUIS AQyJAUTOPHOW, MPAKTUYCCKOH W
CaMOCTOSITENILHOM paboThI), O CTPYKType U3y4aeMoro Marepualia, OCHOBHBIX HCCIIe[oBaTeNeH
JAHHOM TIPOOJIEMaTHKH.

[Ipn mnnaHupoBaHMM BHEAYAWTOPHOW CAMOCTOSITETLHOW pabOThI CTyAEHTaM CIEAyeT YIeNHUTh
OCHOBHOC BHHMaHHWE HOpPMaM BpPEMCHH Ha BBHINOJHCHHE OTJACIBHBIX THIIOBBIX  3aJIaHUM,
COOTBETCTBHIO TUIAHUPYEMOH TPYIOEMKOCTH pEaTbHOMY €XKEHEACNbHOMY OIO/KETY BpEeMEHH,
PAaBHOMEPHOCTH HAarpy3kd Ha TPOTSHKEHUH BCEro y4eOHOro rojaa (HEoOXOAMMO CKOOPIMHHMPOBATH
CPOKH BBITIOJTHEHHUSI 33IaHUI C IPYTUMHU MMapaJlIeTbHO BBITOTHAEMBIMU JUCUUTUTHHAMH).

[Ipn cocraBiieHuMu IUIaHAa CaMOCTOSITEILHOM pabOThl CTyJeHTa HEOOXOIMMO IMOJIb30BAaThCS y4eOHOM
OporpaMMoOil AUCHUIUIMHBL, TA€ B O00S3aTE€IbHOM TMOPSAKE YKa3bIBAETCS KOJIMYECTBO YacoB,
BBIJICICHHBIX Ha KaXOAyl0 TeMy. PacmpenerneHne dYacoB 3aBUCHUT OT CIOXHOCTH TEMBI, HAJTUUHI
y4eOHBIX MaTEpUajoB MO JaHHOU Teme. Psam Tem MOryr ObITh MOJHOCTBHIO OTHECEHBI HAa CaMOCTOS-
TEIbHYI0 paboTy, APYrue MOTYT COJAEpX,aTh MUHUMYM CaMOCTOATEIHLHOW paOOThI WM HE COJEPKATh
ee BooOmEe. HekoTtopple TeMbl MOTYT OBITh TMEpeagpecoBaHbl IJiI H3Yy4EHHS B CAMOCTOSTENb-HBIX
Kypcax, TeM CaMbIM BBIICPKUBACTCS MEKIUCIUILIMHAPHAS CBSI3b YI€OHOTO Tporiecca.

CyIIHOCTh CaMOCTOSTENbHON pabOTHI CTYIEHTOB KaK CHEMU(UYECKON MeAarornueckoil KOHCTPYKIUU
omnpeAensieTcss  OCOOCHHOCTSIMM  IOCTaBICHHbIX B HEH  ydueOHO-NO3HABaTENbHBIX  3ajady.
CrnenoBatenbHO, CaMOCTOSATENbHAsI paboTa HE SBISAETCS MPOU3BOIBHOU NEATENBHOCTHIO CTYICHTOB
M0 M3YYEHHIO y4eOHOTrO MaTepuala, a SBJISETCs, B CYIIHOCTH, 0COOOM CHCTEMOW YCIOBHM OOydeHus,
OpraHU3YeMbIX MPEToaBaTEIEM.

Takum o00pazom, I TpernojaaBaTelis OpraHU3aIMS CaMOCTOSATEIBHON padOThl W IIIAHUPO-BAHUS
BPEMEHHU BKIIIOYAET CICAYIOLIUE ATambl: COCTABICHHE IUIaHA CAMOCTOSATEIbHOW PabOThl CTyIEHTa IO
JTUCIUIUIMHE C Y4E€TOM HOPMAaTHBHOM TPYJOEMKOCTH M OIOIKETa BpPEMEHH; pa3paboTkKa M BbIIaya
3alaHuil i1 CaMOCTOSATENbHONW pabOThl, OpraHU3alus KOHCYIbTAlMA TIO BBIMIOJHEHUIO 3a/aHui;
KOHTPOJIb 32 XOJIOM BBITIOJTHEHUS U PE3YIBTATOM CAMOCTOSITEIHHOM pabOThI CTYJACHTOB.

OOmuit creHapuil TpU W3Y4EHHH TUCIHHIUTUHBI TMPEIyCMATPUBAIOTCS CJEMYIOIINe BHABI YueOHOU
paboThI:

. YCTaHOBOYHBIE JIEKIIUY;
. caMOCTOsITeNIbHas paboTa;

. KOHCYJIbTalUH;

. NPaKTUYECKUE 3aHSATHS,

. JIOKJIaIbl;

. YCTHBIE W NMHACBMEHHBIC JOMAIIHHE 33/IaHUS;
. KOHCYJIbTaIUH,

. KOHTPOJIb/aTTeCTaLusI.

YcTaHOBOYHBIE  JIEKUMM  TPEANOIAraloT  IOCEHICHHE  CTYAEHTOM  JIEKIMOHHBIX 3aHATUH U

KOHCIIEKTHPOBAaHHE MaTepHaa;

CamocrosTenbHast paboTa MpernoiaraeT 3akperyieHue JISKIMOHHOTO MaTepHajia JJoMa U JIONOJHEHUE

3HAHUN BCIIOMOTaTeNbHBIMU MaTepuaiamMu (HaydHOU JINTEpaTypol, Y4eOHBIMHU MOCOOMSIMH, a TaKKe

NEepUOIUUYECKUMU U3JJAaHUSMU TI0 TEME);

KoHcynpranuu npoBOASTCS CO CTyACHTAMH IPU BO3SHUKHOBEHHUH BOIIPOCOB M0 U3y4aeMbIM TEMaM;

[IpakTuyeckue pabOTHI MCHONB3YIOTCS JJIsl O3HAKOMJICHHMS C BO3MOXKHOCTSMH OCHOBHBIX ITaKETOB

IPUKIJIAJHBIX IPOTPaMM KOMITBIOTEPHOM rpadUKy U 3aKpeIIeHHs JEKIUOHHOIO MaTepuaa;

[IpakTuyeckue 3aHATHA MOTYT NPOBOJUTHCA OOYUAIOMIMMUCS KaK CaMOCTOSITENIbHO, TaK U B MAaJIbIX
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Ipymmax,

[lonroroBka 1MOKIAJOB M JOMAIHUX 33JaHUM  MCHOJB3YKOTCA I 3aKPEIUIEHHWs JIEKIUOHHOTO
MaTepHala, yCBOEHHUs ydeOHOTO Kypca U MOJIydeHUs JIOIyCKa K 3a4eTy;

KoHcynpranimu B TedeHHMM ceMecTpa MNPEeAIoJaraloT KOHCYJIbTHPOBAHHE CTYACHTOB IO BOIpOCaM
NPOBE/IEHHs 3a4eTa C OLIEHKOM, BBIMOJIHEHUH MPAKTUYECKUX pabOT U UTOrOBOM TBOPYECKOH pabOThI U
OTJIENIbHBIM TEMaM, TPEOYIOLIUM pa3bsICHEHUS;

Kontponw/aTTecTanus mnpeanojaraer MNpOBEJCHHE 3aueTa C OLEHKOW IO BCeMy Kypcy YyueO-Hou
JUCHUIUIMHBI C LUENbI0 IPOBEPKU U OLICHKU 3HAHWM CTyJECHTA.

KoHTpoap M CaMOKOHTPOJb MPOBOJUTCS B TEYEHUE BCErO IEPUOAA W3YYEHUS JUCLMILIUHBL
3aKperieHne TEOPEeTUUECKOr0 MaTepuaja MPOU3BOAUTCS BO BpeMs JIEKUUN ITyTEM TECTUPOBAHMS, BO
BpeMsl NpPAKTUYECKUX 3aHATUN TPU 3alIUTE€ W BBIIOJHEHUM KOHKPETHBIX NPAKTHUYECKMX 3a1ad, a
TaKoKe MPHU MOMOIIM KOHTPOJIBHON paboThl U cobecenoBanuii. HenmocpencTBenHoe oOmieHne cTyaeHTa
C Mpero/iaBatesieM sBisieTcs Hanbouee 3¢ (HeKTUBHBIM CIIOCOOOM U3Y4eHUS AUCHUTITUHBI.

3aueT c OLEHKOW M 3K3aMeH MO TEOPETHYECKOM YacTH IUCILUIUIMHBI MPOBOJIUTCS TOJIBKO MOCIE
YCIIELTHOTO BBIIIOJIHEHUS M 3aLUThI BCEIO KOMIUIEKCA MPAKTUUECKUX padoT U 3alaHui.

Cucrema KpUTEpPHEB OLIEHKH IOATOTOBKM KOMIETEHTHOTO CIIELIMAJIMCTa CTPOUTCS Ha OCHO-BaHUU
MEXIYyHApOJHBIX CTAHAAPTOB Ka4eCcTBa, KOTOPBIE 3aJI05KEHBI B MaTepuanax boiaoHckoro npouecca.

B mepmon moaroToBke K 9K3aMeHY M 3a4eTy C OLEHKOW Ba)KHBIMHU SIBIISIIOTCS BHEIIHUE (DaK-TOPBHI,
KOTOpbIE COOTIOJAIOTCS HE BCEMU CTYAECHTaMM:

- IIPaBUJIBHBIN PEXUM JHS;

- IIPAaBWJIBHOE U CBOEBPEMEHHOE NHUTAHHUE;

- CBOEBPEMEHHBIM U IOJHOLIEHHBIN COH.
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