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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

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(l)(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.

JlucuunianHa OCHOBBIBAE€TCS HAa 3HAHUAX M YMEHMSIX, NPUOOPETEHHBIX B XOAE H3YYEHUS
NPEAIIECTBYIOUX  AUCUUIUIMH/IPOXOXKICHUS IMPAaKTMK M B3aUMOCBS3aHAa C  [AapaJuleNbHO
M3Yy4aeMbIMU JUCHUILUIMHAMMU:

Hem npeouecmayoumux OUCYUnIuH

OcBoeHMe QUCLUIUIMHBI HEOOX0AUMO KaK MPEAIIECTBYIOIEe I AUCHUILINH W/WIA IPAKTUK:

MapkeTuHr

MenexMeHT B chepe KHHO U TeIEeBUICHUS

Couuosiorust MacCOBbIX KOMMYHUKAIIUI

BnyrpuxopnopatusHbiil PR B Menuansyctpun

TexHoorny NpoABMKEHUS KHHO- U TEIENIPOEKTOB

[ToaroroBka K mpoueaype 3aluiuThl U 3alI1Ta BBITYCKHON KBaTU(UKallMOHHON paboThI

IToaroroBka K caue v crada rocyqapCTBEHHOTO dK3aMeHa

1.3. IlepevyeHb MIAHMPYEMBIX Pe3yJabTATOB 00yYeHHs MO JUCIHUILIMHE, COOTHECEHHBIX C
IVIaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO
YHuBepcajabHble KOMIETEHIHH
VYK-1 — Cnoco0eH oCymecTBIsATh MOUCK, KPUTUYECKUI aHaIu3 U CHHTE3 HH(OpMAaInu, IPUMEHSThH
CHCTEMHBIH MOIXO/ U PEIICHNs] TOCTaBICHHBIX 33]1a4.

VK-1.2 — ITIpumeHsieT MeTo bl OUcKa, coopa U 00paboTku HH(POPMAILIUU B COOTBETCTBHH C

TpeOOBaHMUSAMH U YCIOBHSMH IOCTAaBJICHHBIX 3ajad.
3HaeT: OCHOBHBIE CIIOCOOBI cOOpa, 00pabOTKM, aHaNM3a H WHTEpHpeTaluu UHPOPMALUY;



OCHOBHBIC MOHATHUA MCTOABI U TIPUEMbI MATEMATUYCCKOT'O0 aHaJIn3a;,; OCHOBHLIC ITOHATHUA
MCTOJBI U IMPUCMBI MaTEMaTHYECCKOM CTaTHCTUKH.

YMeeT: UConIb30BaTh B HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTHN MAaTEMAaTHYCCKHUC MCTOIbI,
MNPUMCHATE CTATUCTUYICCKUC MCTOABI O6pa6OTKI/I SKCIICPUMCHTAJIBHBIX JaHHBIX.

BnaneeT: COBPCMCHHBIMHU MCTOdaMU O6pa6OTKI/I M aHalin3a I/IH(1)0pMaI_II/II/I C HMCIIOJIb30BAHUEM
MAaTEMATUYCCKOIO amnrmapara u 0a30BBIX METOJ0B MaTeMaTHUIECCKOM CTaTUCTUKH, HaBbIKaMH
COCTaBJICHHUsA CTAaTUCTHYCCKHUX OTYCTOB.

O6menpodeccnoHanbHble KOMIIETCHIIMA
OIIK-4 — CnocoGeH oTBe4YaTh Ha 3aIPOCHl U MOTPEOHOCTH OOIIECTBA U aAyAUTOPUH B
po¢eCCUOHATIBHOM 1EATETbHOCTH.
OIIK-4.1 — COOTHOCHT COIMOJIOTUYECKHE JTaHHBIE C 3aMPOCAMH M MOTPEOHOCTIMH OOIIECTBA
U OTAEIbHBIX ayIUTOPHBIX TPYIII.
3HaeT: aHAIMTHYECKYI0 T€OMETPHIO; OCHOBHBIC MOHATHUS METOBI ¥ MPHEMbI MATEMaTHIECKOTO
aHaJnu3a; OCHOBHBIE MOHATHUS METOJbl M IIPHEMbl MATEMAaTHUYECKOW CTATUCTHKH.
YMeeT: COOTHOCUThH COLIMOJIOTUYECKHUE JTAHHBIE C 3alIpOCaMU U MOTPEOHOCTAMU OOLIecTBa U
OTJENbHBIX ayAUTOPHBIX TPYII
Buiageer: MmareMaTHYECKUM aIapaToM MPHU pelIeHHH MPOo(hecCHOHATBHBIX MPOOIIeM.

2. CTPYKTYPA, OBFbEM N COAEPKAHUE JTUCIUIIJIMHBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa U TPYA0€MKOCTb Y4eOHON THCHMILINHBI
OO01mas Tpy10eMKOCTh JUCIUIUIMHEI cocTaBisieT 216 akagem. vac. / 6 3au.em.

B TOM 4YHCJIE: KOHTAKTHAsI padora: 133,8 gac.

CaMOCTOSITENIbHAs paboTa: 82,2 yac.
Bua(bl) TeKymero KOHTpoJIs Cemectp (Kypc)
KOHTpOJIbHAs paboTa 2

Bua(b1) npome:xxyrounoi arrecranum, |Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

3a4eT C OLIEHKOU 1,2

PaCHpeI[eJ'ICHI/IC TPYOAOCMKOCTH IO NEpHUoaaM 06yLICHI/I}II

Cemectp 1 2 | Utoro
Jlexunu 32 32 64
[IpakTrueckue 32 | 32 64
Koncynpranumn 2 3 5
CamocrosTenbHas padora | 33 32 65

CamocrosTenpHas padora | 8,6 | 8,6 | 17,2
BO BpEMsl CECCHH

HToro 107,6|107,6| 215,2

2.2. Conepxkanme y4yeOHOH TMCUMILIUHBI

Pa3nen 1. Jluneiinas anaredpa

Tema 1. 1. BBenenue

MartemaTHuecKkoe MOJEIUPOBAHUE U €r0 pojib B CUCTEME HAYdHOTo MojenupoBaHus. Mc-nmonb3oBaHue
MATEMATHUYCCKUX MCTOJ0B B HpO(bCCCHOHaHBHOﬁ ACATCIBHOCTHU

Tema 1. 2. Hayana Tteopuu 4uceJ



OcHOBHBIE BHMIBI YHMCEI M MX CBOWCTBA: HAaTypajbHbIC, IIENbIE, PAallMOHAJIBHBIE U BELIECTBEH-HBIC
yucna. [lonstue OunapHou omeparuu. Jemumocts 1ensix yucen. Hambonpmmit oOmuid genu-teib
IByX uyMcen, anroput™m EBkmmpa. IlpencraBneHune M CBOMCTBA pPAallMOHANBHBIX U BELIECTBEH-HBIX
yucesl. AHalIu3 3aBUCUMOCTH KOpPHEH KBaJpaTHOTO ypaBHEHMs OT ero koddduimento. OnpeneneHue
KOMIUIEKCHBIX 4YUCENl U UX cBoMcTBa. [Ipumepsl.

Tema 1. 3. MaTpuusl

[lonatue MaTpuilbl M €€ CBSI3b C CHCTEMOW JIMHEWHBIX YypaBHeHHMU. Omepauud HaJa MaTpu-IlaMu
(cmoxeHue, YMHOKEHHE Ha 4YHCIO, YMHOXEHHE, TpaHcrnoHupoBaHue). CBOHCTBA MaTPUYHBIX
omnepauuil (KOMMYTaTMBHOCTb M aCCOLMATHUBHOCTb CIJIOXKEHHUS, ACCOLMATUBHOCTb YMHOXKEHUS,
HEKOMMYTAaTUBHOCTh yMHOKeHHs). KBagpaTHble MaTpullbl, CTENIeHb KBaJpaTHON MaTpuibl. OOpaTHas
matpuia. Cren marpunbl. BekropHas u MaTpuuHas ¢opma 3alucCH CUCTEMBI JIMHEWHBIX YpaBHEHHUH.
[Ipumepsl.

Tema 1. 4. Onpenenuresan

Onpenenurenu 2-ro U 3-ro MNOPSAKOB, MX CBSI3b C IPEACTABICHHEM PEIICHUW JIMHEWHBIX CH-CTEM
ypaBHeHuil. @®opmynsl Kpamepa. CpoiictBa omnpeaenuteneil. OmnpeneneHue ONpeAeIUTeNs N-ro
nopsnka. I[lepecraHoBkM W HWHBepCMU. MUHOpPHI U anreOpanuecKue JOMONHEHUsA. Brruucienue
onpenenuteneid. Teopema 0 pa3ioKEeHUU IO CTPOKE (CTOJIOIY).

Tema 1. 5. Cucrembl JTMHEHHBIX YPaBHECHHUI

Meron 'aycca pemieHust cucteMbl TUHEHHBIX ypaBHEeHUH. CrocoObl HAaXOXKIEHUSI 00paTHONW MaTpPHIIBI.
Panr matpunbl u crocoObl ero BorumcneHus. Teopema Kponekepa — Kamemnu. OOmiee perieHue.
OnHopoHas cucTeMa JIMHEWHBIX ypaBHEHUM, (PyHIaMEHTaJbHAs cucTeMma perieHuil. HeomgHopomHas
cHCTeMa JHMHEHHBIX ypaBHEHHMH. BekropHoe mpezicTaBieHHE OOILEro peleHus JUHEHHON CHUCTEMBI.
O6mue cBoiictBa pemeHuil. [Ipumepsr.

Tema 1. 6. JInneliHOe BeKTOpPHOE NPOCTPAHCTBO

BekTopsl B n-MepHOM INpocTpaHcTBe. JIMHEMHbIE onepaunu Haja BeKTopamu. JIMHeiHas 3aBU-CUMOCTh
U HE3aBHCUMOCTh BEKTOpOB. [loHSATHE Nn-MEpHOTO JIMHEWHOTO MpocTpaHCTBa. Paz-mepHOCTh M Oa3uc
JUHEWHoro mpocrtpancTBa. CkanspHoe mpousBeaeHue. EBKIMa0BO mpocTpaHcTBo. M3omopdusm
JIMHENHBIX MPOCTPAHCTB. JIMHENHbIE OnepaToOpsl U UX MAaTPUYHOE IIPEICTABIICHHUE.

Pa3nen 2. AHanuTu4eckasi reoMeTpus

Tema 2. 1. MeToa KoopauHAT

Cucrempl KOOpAMHAT Ha IUIOCKOCTH M B TPEXMEPHOM IIPOCTpAaHCTBE. l'eomerpuueckas
MHTEpP-TIpeTalus CKAISIPHOTO NMPOU3BEIECHNS BEKTOPOB. Y CIOBUS MAPAUIETBHOCTH U OPTOrOHAJIBHOCTH
BekTOpoB. IlpeoOpa3oBaHue neKapTOBBIX MPSIMOYTOJBHBIX KOOpAWHAT. BekTopHOE mnpousBencHue
BEKTOPOB W €ro CBOWCTBA, BBIUMCICHHUE Ioniafeld. CMemaHHOE MNPOU3BEICHUE BEKTOPOB U €r0
CBOMCTBA, BBEIYUCICHUE O00BEMOB.

Tema 2. 2. JIUHMH ¥ MOBEPXHOCTH MEPBOIr0 MOPSAKA

VYpaBHeHus TuHUIN U noBepxHocTed. OOlee ypaBHEHUE MPSAMOM Ha IUIOCKOCTU. YpaBHEHHE MPSIMOU B
OTpe3Kax. YpaBHEHHE MPSAMOHM, MNpoxojsauieil uepe3 naBe TOUKW. I[lapamerpuueckue ypaB-HEHUS
npsMOil. YpaBHEHHE TPSAMOH C YIIIOBBIM KO3 (UIEeHTOM. B3anMHOe pacnojioKeHue Nps-MbIX Ha
IUIOCKOCTH M B mpocTpaHcTBe. OOIIee ypaBHEHHE IUIOCKOCTH. YpaBHEHHUE IUIOCKOCTH, MPOXOSIen
yepe3 TpU TOYKM. B3aMMHOE pacrosoKeHHe IUIOCKOCTEH. YPaBHEHUS NPSIMOM B TPEXMEPHOM
npocTpaHcTBe. B3anMHOE pacronokeHue NMpsSMbIX U IJIOCKOCTEH. ['eoMeTpuyecKkuil CMBICI JIMHEWHBIX
HEPaBEHCTB.

Tema 2. 3. Jluaun BTOPOro mopsiaka

OO61iee ypaBHEHHE JUHUN BTOPOTO mopsiaka. [loHsTHe 1eHTpaabHON TUHUH. Y PaBHEHHUS OKPYKHOCTH,
AIIIUIICA, THIIEPOOIIbl, TapaboIbl U UX CBOWCTBA.

Pa3znea 3. Metoabl MaTeMaTudeckoro anajau3a. {udpepenunaibHoe ucuucjieHue

Tema 3. 1. llocaexoBarenbnocTy U pynkuun. Ipenesa nmociaenoBareJbHOCTH U PyHKIUM.
HenpepsiBHOCTH pyHKIMHU

OcHOBHbIE TIOHSTHUS METOJIbI U MPUEMbl MaTeMaTHUeCKoro aHanusa. [loHsTue mnocneno-paTeabHOCTH U
ee npezaena. Ilonsatue mMHOXkecTBa. AOCONIOTHAs BeJIWYMHA JIEHCTBUTENBHOTO YMCIA M OKPECTHOCTh
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touku. [lonsaTne pynkuun. DnementapHble GyHkiun U ux rpapuku. Iloctpoenue rpadpuka GyHKIMH.
[Ipenen ¢ynxnuu. beckoHeuHO Maiyible U OECKOHEYHO OOJbIIMe BeNUYUHBL. OCHOBHBIE TEOPEMBI O
npezaenax. 3ameuaTtenbHble npenaensl. HempepbiBHOCTh GyHKIMU. CBolicTBa (PyHKLUH, HENpPEephIBHBIX
B TOouke M Ha orpe3ke. OOpatHas QyHkuMs. MoOHOTOHHBIE (YHKIMM. BrinonHeHue pacueToB
MaTEMAaTUYECKUX BEJINYMH.

Tema 3. 2. [IpousBoaHas pyHKUMH. AHATHU3 CBOICTB U NMOCTPOeHHE rpapuKoB GyHKIUIA
[Ipumepsl 3amau, MpUBOIALIME K HEOOXOIMMOCTH BBEICHMS IMOHATUS NPOU3BOAHOW. Ormpene-ieHue
MpPOM3BOAHON. ['eoMeTpuyecKkuii W MeXaHW4YeCKUW CMBICT TpousBoaHOou. duddepennupye-mocte u
HenpepbeIBHOCTh  (hyHKIMH. OcHOBHbIE mpaBuiaa auddepeHurpoBanus. [Ipous3BogHas CIOXHOUW H
obpatHoii (yakimu. [Ipou3BomHBIE OCHOBHBIX JJIEeMEHTapHBIX (yHKIUH. [loHATHE TPOU3BOIHBIX
BBICIIMX MOpPAIKkoB. MccnenmoBanue (GyHKIMM HAa BO3pacTaHHWE, YOBIBAHHE M OKCTPE-MYM.
HccnenoBanue (QyHKIMM Ha BBINYKIOCTb, BOTHYTOCTb M TOYKM IHepernOa. AcHUMOTOTHI Ipa-(huka
¢ynxuu. OO6mas cxema ucciuenoBaHus (pyHKUIUU U MOCTPOEHUE ee rpaduka.

Pa3znea 4. Metoabl MaTeMaTH4ecKoro anajau3a. UHrerpajbHoe ucHHucIeHHe

Tema 4. 1. HeonpenesieHHbIH HHTErpaJj

IlepBooOpa3Hast QyHKUMS U HeompeleNaeHHbIM uHTerpayn. CBoicTBa HEONpPEIEICHHOTO WHTe-Tpaja.
WHTerpanbl OT OCHOBHBIX 3JIeMEHTapHbIX (yHKUuA. Meroa 3aMeHbl nepeMeHHoH. Meton
UHTETPUPOBAHUSA 0 YacTsAM. MIHTEerpupoBaHuEe TPUTOHOMETPHUUECKUX (DYHKIHIA.

Tema 4. 2. OnpeneseHHbI HHTErpaJ

[lonsiTHE OIpeneneHHOro WHTErpajga, €ro reoMeTpudyeckuil cMmbicia. (CBolcTBa ONpeAeNeH-HOTO
uHTerpana. OIpelNeneHHbI MHTErpal ¢ MEPEMEHHBIM BepXHMM npenenoMm. Popmyna Hero-tona —
JleitOnuma. 3amMeHa TmepeMeHHOW © (opMmyla HWHTETPUPOBAHUS TIO0 YACTAM B  OINPEACICHHOM
UHTErpaie. I'eoMeTpuyeckue NMpUIIOKEHNs ONPENESIIEHHOTO MHTErpaa.

Pa3zpnen S. Teopust BeposiTHOCTEl M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 5. 1. BepositHOCTB cOOBITHS

OcHOBHBIE TOHSTHS METOIABI W TpPHEMbl Teopu:m BeposiTHOCcTe. CiydailiHple coOBITHA. AnreOpa
coObiTuil. Kiaccmueckoe W CTaTHCTHYECKOE ONpEAETCHUsT BEPOSTHOCTH coObITHA. Teope-ma
CIIO)KEHUSI BEPOSITHOCTEH HECOBMECTHBIX COOBITHH. YCJIOBHasi BEPOATHOCTh. Teopema yMHOMKE-HHS
BeposTHOCTEH. TeopemMa CIOXKEHHS BEPOSTHOCTEH COBMECTHBIX cOObITHH. DopMmyna MOIHOM
BepositHocTH. Dopmyma baiteca. IloBTOopHBIE HE3aBUCHMBIC WCHBITaHus, ¢Gopmyna bepHymwn.
®opmyna Ilyaccona.

Tema 5. 2. /IluckpeTrHbie M HeNpepbIBHbIE CJOy4YaiiHble BeJUYUHbI

Bunsl ciydaliHbIX BenuduH. PacnpesneneHne QUCKPETHOM CiydallHOM BenW4MHBL. MareMaTH-4eckoe
OXHUJAaHUE U ero cpoicrBa. [lucmepcus u ee cBoicTBa. MaTeMaTHyecKoe OXKHJAHUE W TUC-TIEPCHS
yycia TMOSABJIEHUN COOBITHS B HE3aBUCUMBIX HCHbITaHUSAX. HemnpepbiBHas ciydaiiHas BeJM-YMHA.
OyHKIMA ¥ IUIOTHOCTH pacHpeAcieHHs] BEPOSTHOCTEH. MareMaTndeckoe OXHIAHWE U JUC-TIEPCHS
HENpepbIBHON  cilydailHOW  BelWyMHBL. ~ PaBHOMEpHOE  paclipelieneHne.  DKCIIOHEHIMAIbHOE
pacnpenenenne. HopmansHoe pacnpenenenue. @ynknus Jlamnaca.

Tema 5. 3. MeToabl MaTeMaTH4eCKOH CTATHCTHKH

OCHOBHbBIE TOHATHS METOABI U NPUEMbl MAaTEMAaTHYECKOW CTaTUCTUKU. BbIOOpOUHas M reHepasibHas
COBOKYMHOCTH. Turbl BbIOOpOK. CTaTUCTUYECKOE pacIipesielieHne BbIOOPKH. DOMnupuyeckas QyHKIUS
pacnpenenenus. [ucrorpamma. Hecmemennsle, 5>(QeKTUBHbIE U  COCTOS-TENbHBIC  OLICHKU.
Boibopounas cpenHsiss ¥ BbIOOpOYHAsl IucHepcusi. AHajdu3 CMEIIEHHOCTH BBIOOPOYHOW cpenHell u
BbIOOpOuUHOW nucnepcud. CTaTHCTHYECKHE METOIbl OOpaOOTKH 3KCIIEPU-MEHTANbHBIX JIaHHBIX.
CocraBieHne CTaTUCTUYECKUX OTYETOB.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI
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1 |J/Iuneiinas aareopa 18 0 0 16 0 0 34
1.1 |BBenenue 2 0 0 0 0 0 2
1.2 | Hayana Teopuu uyucen 2 0 0 2 0 0 4
1.3 | Matpuiist 4 0 0 2 0 0 6
1.4 | Onpenenurenu 4 0 0 4 0 0 8
1.5 | Cucrembl TUHEUHBIX YPaBHECHUH 4 0 0 4 0 0 8
1.6 |JIuHeitHOe BEKTOPHOE MPOCTPAHCTBO 2 0 0 4 0 0 6
2 | AHaJaMTH4YecKasi reoMeTpusi 8 0 0 8 0 0 16
2.1 |Meroa koopauHaT 2 0 0 2 0 0 4
29 JIuHNM ¥ TOBEPXHOCTHU MEPBOTO 4 0 0 4 0 0 3
nopsJIKa
2.3 | JIunum BTOpOTO MOpsiAKA 2 0 2 0 4
MeTtoabl MaTeMaTH4eCKOIO
3 |ananu3a. Indpepenunanbnoe 6 0 0 8 0 0 14
HucYMcIeHne
[TocnenoBaTenbHOCTH U (PYHKIIHH.
3.1 |Ilpenen nocnenoBaTENbHOCTH U 4 0 0 4 0 0 8
¢byuaknuu. HempepsiBHOCTD PyHKITNN
[TpousBoanas pyHKIMK. AHATN3
3.2 | CBOWCTB M OCTpOEHHE TPaPHUKOB 2 0 0 4 0 0 6
GbyHKIMA
MeToabl MAaTEMATHYIECKOI'0
4 |ananu3a. UnTerpasibHoe 12 0 0 12 0 0 24
HcymncaeHne
4.1 |HeonpeneneHHsbI UHTETpal 6 0 0 6 0 0 12
4.2 | OnpenencHHbINA UHTErpa 6 0 0 6 0 0 12
5 Teopus BeposaTHOCTEH U 20 0 0 20 0 0 40
MaTeMaTH4ecKasi CTATUCTHKA
5.1 | BeposiTHOCTB COOBITHSA 6 0 0 6 0 0 12
59 ,Z[I/ICKpUeTHLIe U HeTIpepbIBHbIE 6 0 0 6 0 0 12
Cly4aiiHbIe BEIMYUHBI
5.3 | Merto bl MaTEMaTUYECKOM CTaTUCTUKH 8 0 0 8 0 0 16
BCET'O 64 0 0 64 0 0 128




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.




[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.

10




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

aKTHUBHOE yJacTHe Ha 3aHATHU 1

BBITNIOJTHEHHE KOHTPOJIbHON pabOThI 2

(mpakTUKyMm)

BBICTYIUICHHE C JIOKJIAJIOM, cooOmeHuem, | 1,2
npe3eHTaIuel (JIoMaiHee 3aJaHue)

IPAKTUKYM (BBIIIOJHEHHE 1,2
HPaKTUYECKOTO 3aJJaHUs)

MIPUCYTCTBHUE HA 3aHATUU 1,2

TECT 1

11




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

3a4eT C OLICHKOM 1,2

6.1. OneHoYHbIE CPeACTBA ISl BXOJHOI0 KOHTPOJIS (MPH HAJIMYNH)
BxoaHOU KOHTPOJIb OTCYTCTBYET.

6.2. OneHo4HbIe CpeaCcTBA A/ TEKYLIEero KOHTPOJIsl yCeBaeMoCTH
KonrtponpHas pabota npoBoautcs B (hopMaTe MpakTUKyMa.

[TpumepHBIii epedeHs BOMPOCOB KOHTPOJIbHOM pabOThI

MoskeT 1 MaTpulla CoJepKaTh TPU CTPOKU H MATH CTOJIOIOB?
na/Her

MOXHO CKJIaabIBaTh MAaTPHUIBl OJUHAKOBOW pa3MepHOCTH?
na/aer

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

Bcernma mu MOXHO yMHOXKaTh MATPHIIBI TIPOU3BOIBHONW pa3MEepHOCTH?
na/Her

BepHo 11, 4TO eAMHUYHON MaTpHIIel HA3BIBAIOT MATPUILy, COCTOSIIYIO U3 OJHUX €TUHUIL?
na/Her

BepHo s, 9TO TpH BBIYUCICHWH OOpPAaTHON MATPHUIBI HEOOXOJMMO BBIUHCIHTH OIPEACITUTEIh
UCXOJAHOU MaTpHUIIbI?
nma/Her

BepHo nu, 49TO pe3ynbTaTOM YMHOXXCHUS JaHHOW MaTpPUIlBI HAa COOTBETCBYIOIIYIO €H 0OpaTHYIO
SIBIIICTCSl €IMHUYHAs MaTpuia’?
ma/Her

BepHo a1 , 4YTO CyIIECTBYIOT CIOCOOBI PEHICHUS CHCTEM JIMHEHHBIX YpaBHEHHH C MOMOJIIIBIO
o0paTHOI MaTpuUIbI?
ma/Her

Bepuo nu, UTo BEKTOP-CTPOKOM HA3BIBACTCS MaTpHIlA, COAEpIKAIIash TOJBKO OIHY CTPOKY?
na/Her

BepHo 1, 4TO MaTpHIla pa3MepHOCTH JIBa HA JBa MMEET paHr j1Ba’?
na/aer

BepHo 11, 9TO MpU MepecTaHOBKE JABYX CTPOK OINPENETUTENh MEHSET 3HAK Ha TMPOTHBOIOIOKHBIN?
BEPHO/HEBEPHO

BepHO 111, 9TO NpU HAJTMYKK JBYX OJMHAKOBBIX CTPOK OINPEACIUTENb PAaBEH HYIO?
BEPHO/HEBEPHO

W3meHnTcss 1M 3HaUYeHHWE ONPENENIUTENs, €CIAM K JJIEMEHTaM OJHOM M3 €ro CTpoK HpuOaBUTH
JIEMEHTHI JIPYrod CTPOKH, YMHOKEHHBIE Ha OJHO U TO K€ YUCIO?

12



na/aer

BepHo 5u onpenenuTenb TPETbEro MoOpsijika BCera MPUHUMAET TOJIBKO MOJIOKUTEIbHbIE 3HAUCHUs?
BEPHO/HEBEPHO

BepHo 11, yTo MUHOp 3TO a0COJIIOTHAS BEIMUYMHA aNreOpandyeckoro JOMOIHEHUs?
BEPHO/HEBEPHO

MOXHO JIi PEIIUTh CHCTEMY JHHEHHBIX YPaBHEHHH TPETHEro MOPSIKA C MOMOIIBIO ONMpeaeIuTesei?
na/aer

MoskeT 1 onpeAenuTeNb COAEpKaTh TPU CTPOKU U JiBa CTOJIONA?
na/Her

BepHo nu, YTO BBIYMCICHHE OIpPENEIUTENs] YETBEPTOrO TMOPSIKA CBOAMTCA K BBIYHCICHHUIO
ompeenuTeNield TpeThero nopsaka?
na/Her

CymwectByer 1 onpenenutens 2018 nopsiaka?
Ia/Her

BepHo nm, yTo m1000i ONMpeneuTens MOXKHO NMPUBECTU K TPEYroJbHOMY BHIY?
na/Her

BepHo 1u, crucTema JIMHEHHBIX alreOpavuecKuX ypaBHEHHH pPa3MEPHOCTH JBa Ha TPH MOXKET HMETh
KJIMHCTBEHHOE pelieHue?
na/Her

BepHo 111, 94TO paHrOM MAaTpPHIIbI HA3bIBAIOT KOJUYECTBO HEHYJIEBBHIX MHHOPOB?
na/aer

Bo3moxkHo 11 MeTosioMm ['aycca pemnTh NPOU3BOJIBHYIO CUCTEMY JIMHEHHBIX YpaBHEHUMN?
na/Her

PaHr MaTpuIBl HCCIIEAYEMOM CHCTEMBI JTMHEHHBIX YPaBHEHHIM PaBEeH YHCITy HEU3BECTHBIX?
na/aer

MoskeT 1 BEKTOp, 0€3 W3MEHEHUWs [UIMHBI ¥ HANPaBICHUS,OBITh TEPEHECEH B JIOOYI0 TOYKY
MPOCTpaHCTBA?
na/HeT

BepHo 11, 94TO KOOpJAMHATHI BEKTOpA - 3TO KOOPIAMHATHI KOHIIA BEKTOpa?
na/Her

BepHo 111, 9TO MpHU CIO0KEHUU BEKTOPOB KOOPAWHATHI BEKTOPOB CKJIAJIBIBAIOTCS?
na/aer

BepHo #, YTO mMOJA KOOPJAMHATHBIMH OpPTAMH IMOHMMAIOT TPU BEKTOpA CAMHUYHON JJIUHBI,
COHAIPABJICHHBIE C OCIMH KOOPAHHAT?
na/aer

JIro0o¥ 71 BEKTOP MOXKET OBITH Pa3JIoKEH MO0 KOOPAMHATHBIM OpTaM?

13



na/aer

JlnvHa BekTopa - 9TO KOPEHb KBAAPATHBIM UX CyMMBI KBaJpaTOB KOOPAWHAT BEKTOpa?
ma/Her

CkasipHOE MPOM3BEJCHUE BEKTOPOB - 3TO YHCIIO WIH BEKTOp?
YHUCIIO/BEKTOP

BekTopHOE MPOM3BEICHHE BEKTOPOB - 3TO YHCIIO WA BEKTOP?
YHUCIIO/BEKTOP

CwmerniaHHOe TTPOU3BEICHUE BEKTOPOB - 3TO YMCIO HIIA BEKTOP?
YHCIIO/BEKTOP

BepHo nm, 4TO ABa BEKTOpa MEPIEHAMKY/SIPHBI TOTAA M TOJBKO TOINA, KOTJAa HMX CMEHIaHHOE
MPOU3BEJCHUE PABHO HYIIO?
na/Her

BepHo 1nu, 4TO 1Ba BeKTOpa MEPICHAMKYSPHBI TOTJA M TOJBKO TOTJA, KOTJAa WX CKAISIPHOE
MPOU3BEJCHUE PABHO HYIIIO?
na/Her

BepHo 11 4TO 7Ba BEeKTOpa KOJUIMHEAPHBI TOIJIA M TOJBKO TOTJA, KOTJa MX BEKTOPHOE IPOU3BEICHUE
paBHO HYIIO?
na/Her

BepHo 51 4TO /Ba BEKTOpa KOMILIAHAPHBI TOTJIA U TOJBKO TOIJIA, KOTJa UX BEKTOPHOE MPOU3BEICHUE
paBHO HYIIO?
na/Her

BepHo 1 4TO JBa BEKTOpa KOMIUTAHAPHBI TOTJa M TOJBKO TOTZA, KOTJAA WX CMEIIaHHOE
MIPOU3BEJICHUE PABHO HYIIO?
na/Her

MOKHO JIH BBIYMCIIMTH IUIOIIAAh TPEYrOJbHUKA C IMOMOIIBIO BEKTOPHOTO MPOU3BEACHUS BEKTOPOB?
na/aer

[Tycte Touka A umeer xkoopauHatel (1,5,9), a Touka B xoopnunater B(5,3,4).
Haiinute xoopaunatsl Bektopa AB
Brmmure oTBeT

[Tycte BekTOp a umeer koopauHatel a(1,2,6), a Bekrop B(5,6,8).
Haiinure ckansgpHoe mpou3BeACHHE BEKTOPOB.
Boumure oTBer

[Tycte BekTOp a umeer koopaunatel a(1,5,2), Bekrop B(1,4,3), a Bekrop c(2,8,6).
Haiinure cmermanHoe MpOU3BEICHHE BEKTOPOB.
Boumure oTBer

[lycts BexTOp a nmeer koopauHats! a(0,6,8).
Haiigute nnuny Bektopa a.
Brumure orBer
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IIpumepHBIii NepeueHb BOIPOCOB HA TECT:

Kakumu nByMsi BemnmumHaMu ONpPENEseTcs MOJIO0KEHNE TOUYKH B MOJISIPHOM cUCTEME KOOpAUHAT?
abcruccon

OpAUHATOU

paccTosTHUEM TOYKTH JI0 Havyayia KOOPJAUHAT

yriaoMm, oOpa30BaHHBIM PaJUyC BEKTOPOM TOUKH IO Hayalla KOOPAMHAT

KOCHHYCOM YIJIa, 00pa30BaHHBIM palyC BEKTOPOM TOYKH J0 Hayajga KOOpAUHAT

CHUHYCOM, OOpa30BaHHBIM PaJNyC BEKTOPOM TOYKH JI0 Hayanaa KOOpJAUHAT

Bepno 1mu, uro ypaBHenue Buaa Ax+By+C=0 Ha3pBaeTcs o0OmMM ypaBHEHHEM MpSMOM Ha
IUIOCKOCTH?
na/Her

Bepno nu, yto npsimast Buaa y=6 napamuiensHa ocu OX?
na/HeT

Bepno nu, yto npsimast Buzia x=6 napasiensHa ocu OY?
na/Her

BepHo nm, duTo ypaBHEHME BHJA Y=KXtB Ha3blBaeTCs YyPaBHCHHEM TPSMOH C  YIVIOBBIM
k03 unreHTom?
na/Her

BepHo 11, 4TO mpsiMas y=2X MPOXOIUT Ye€pe3 Hayao KOOPAHHAT?
na/aer

OTpe30k Kakoil ATUHBI OTCeKaeT mpsMas y/2+x/3=1 Ha ocu OX?
3

5
2
1

Bepno nu, yto BexTop n(1,2) sBisieTcs BEKTOPOM HOpMaH K NMpsAMoil x+2y-4=0?
na/Her

Onpenenure yroya HakjaoHa mpsiMon y=x+5 k ocu OX.
30
45
60
90

Onpenenure B3aMMHOE PACHOIOKEHUE ABYX MPSIMbIX Ha MIIOCKOCTH 2X+4y-1=0 u 4x-2y+7=0.
NEePHEHIUKYISIPHBI

napasieNbHbI

nepeceKaroTcs

Omnpenennure KOOpAUHATHI BEKTOpAa HOPMaIH K IIIOCKOCTH 6x+4y+9z-1=0.
(6,4,9)
(9,6,4)
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(4,6,9)

Omnpenennre B3aMHOE PacIoyIOKEHNE ABYX IUIOCKOCTEN B IpocTpaHcTBE 2X+9y-4z=0 u 6x+3y=0.
HEePIIEHANKYIISPHBI
napaJijieIbHBI

CocraBbTe ypaBHEHHE IIJIOCKOCTH, MpOXOoAsAlleld depe3 Touky M(2,3,5) meprneHAuKYIspHO BEKTOPY
n(4,3,2).

4x+3y+2z-27=0

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

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

4x+3y+27-2=0

CocraBbTe ypaBHEHHE IUIOCKOCTH,IPOXOJAIIed uepe3 Touky M(2,3,-1) mapamienbHO MJIOCKOCTH
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, mpoxoasimeiiuepe3 ocb OZ u touky M(2,1,5).
x-2y=0

2x-y=0

x-2y-1=0

x-2y-2=0

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Tpoxoisiier depe3 touku M(3,1,2) u M(6,0,1) u mapamiensHO
ocu OZ.

x+3y-6=0

x+3y-1=0

x+3y-3=0

x+3y-4=0

CocraBuTh ypaBHEHHE IJIOCKOCTH, Mpoxoisiel yepe3 Touku A(2,-1,4) u B(3,2,-1) nepnenaukyispHo
MJIOCKOCTU X+y+27-3=0.

11x-7y-2z-21=0

x-7y-2z-21=0

11x-y-2z-21=0

11x-7y-z-21=0

JIrobast i YMCIIOBas MOCICI0BATEILHOCTh UMEET Ipeae?
na/aer

SABnsiercs U apudMeTHIeCKas MPOTPECCUsi YUCIOBOU MOCIEAOBATEIHLHOCTHIO?
na/Her

SIBIII€TCS JTM TeOMETPHYCCKast IMPOTPECCHs YUCIOBOM MOCIIEA0BATEILHOCTHIO?
na/aer

BepHo nu, yTO OeCKOHEYHO YOBIBAIOIIAsl TEOMETPHUUYECKAsi MPOTPECCH UMEET CyMMY?
na/Her
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BepHo nu, yTo mpenen npousBeneHus ABYX (YHKIUN paBeH MPOU3BEICHHUIO UX IMpeenoB?
ma/Her

BepHo 11, 9TO TIpenesT OTHOMICHUIO IBYX (DYHKIHMN paBeH OTHONICHHWIO MX TPEACTIOB?
na/aer

Bepho i, uto QyHKIMS y=X sABIAETCA OSCKOHCYHO Mayol (yHKIMed B Hyse?
na/aer

BepHo 1, uTo aBE (YHKIIMM HA3BIBAIOTCS JKBUBAJICHTHBIMH, C€CIU TPEIeT MX OTHOIICHWS pPaBeH
equuuie?
na/aer

Bepro mu, yto Qynkums Y=1/x sBusercs HenpepbiBHOW (pyHKIMer Ha oTpeske (-1,1)?
na/Her

Omnpenenure Touky paspbiBa QyHKIMH y=1/(X-3).
3

0
1
2

YeMy paBHO 3HaUY€HHE MEPBOTO 3aMEYATEIBHOTO Mpeaena y=(sinx)/x?
0
1
2

Uemy paBHa mpousBojHas QyHKIUN y=4x+8?
4

6
8
0

BepHo 1M, YTO TaHTeHC yrila HAaKJIOHA KacaTeabHOW K rpaduky (QyHKIIUH, MPOBEACHHOW B TOYKE
KacaHMs PaBeH 3HAYEHHUIO MPOM3BOIHOMN, BHIUUCICHHON B TOYKE KacaHHs?
na/aer

BreruncnuTe 3HaUeHHE TPOU3BOIHON QyHKIMU y=sin(5x+1).
S5cos(5x+1)

5sin(5x+1)

sin(5x+1)

cos(5x+1)

BreruncnuTe 3HaUYeHHE TMPOU3BOAHON GQYHKIIUU y=cO0s(9x+4).
-9sin(9x+4)

sin(9x+4)

-sin(9x+1)

-cos(9x+4)

BepHo 1u, 4yTO mMpou3BOgHAS CYMMBI JBYX WM Oojee (YHKIMHA paBHA CyMME MX IMPOU3BOJHBIX?
na/Her
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BepHo nm, 4uTro mpou3BOJHAs MPOU3BEICHUS IBYX WM Oosee (YHKIHMH paBHAa MPOU3BEIACHUIO HX
IPOU3BOIHBIX?
na/Her

BepHo 11, 4yTO mpou3BOHAS OTHOIIEHUS IBYX (DYHKIMII paBHA OTHOILIECHHIO MX MPOU3BOIHBIX?
ma/Her

BepHo 11, 9TO KOHCTAHTY MOYXHO BBIHOCHTH 32 3HAK MPOU3BOIHOM?
na/Her

Bepho i, uto dyHKIMS y=3X BO3pacTaeT Ha BCei 00JacTH onpeaeaeHus?
na/aer

BepHo i, 9TO ecim mpeen OTHOIICHUS ABYX (DYHKIHMH €CTh HEONPEACICHHOCTh THIA "HOJb JCIUTh
Ha HOJb MM OECKOHEYHOCTH JEJINTh Ha OECKOHEYHOCTH",

TO ATOT TMPEJIENI PaBEH OTHOIICHUIO UX MPOU3BOIHBIX?

na/Her

Haiinute nnTepBansl Bo3pactaHus U yobiBaHUA GyHKIUU y=1/(x+2).
yOBIBaE€T Ha MPOMEXKYTKAX X<-2 U Xx>-2.

yOBbIBaeT Ha MPOMEXYTKax X<l u x>2, Bo3pacTaeTr Ha UHTepBaje 1<x<2
yOBIBaeT Ha MpPOMEXyTKax X<-1 u x>4, Bo3pacTtaeT Ha MHTepBaie -1<x<4

Haiinure nnTepBanbl Bo3pacTaHusl U yObIBaHUS (QyHKIUU y=1+2/X.
yObIBaeT Ha mpomexyrkax x<0 m x>0
yObIBaeT Ha mpoMexyrkax x<0 u x>4
yOBIBaeT Ha MPOMEXKYTKaxX X<l m x>4

Nmeet nu TOukH dKcTpeMymMa (YHKIHUS y=7-5X?
na/HeT

Nmeer mu Touku skcTpemyma GyHKIUS y=x/2-1/x?
na/Her

[IPUMEPHBII TTEPEYEHbL TEM JJOKJIAJIOB

Cewmectp 1:

[TpousBoaHast GyHKIUN

Marpuisl

Onpenenurenu

JInHeiHOE BEKTOPHOE MPOCTPAHCTBO

beckoneuHo manbie 1 GECKOHEYHO OOJIBLINE BETUYUHBI
MoHoTOoHHBIE (PYHKITUH

[loHsATHE NEHTPAIBHON JTUHUU

B3anMHOe pacrnoioKeHue II0CKOCTER

PN RPN

CememcTp 2:

1. ®opmyna bepuymimn

2. ®opmyna Herorona-Jleitbuuma
3. AcumntoThl Tpaduka GyHKIUHA
4. Buasl ciydaliHbIX yucel
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5. Meroabl 1 IpUEMBI MAaTEMATUYECKOW CTATUCTUKH
6. Hucnepcus

7. Oynkuus Jlamnaca

8. OcHOBHBIE BHIBI YHCET U UX CBOKMCTBA

6.3. OueHoYHbIE CPpeACTBA AJs NPOMEKYTOYHON aTTeCTALUH
IIepeuenp BOIPOCOB ISl MOATOTOBKHU K 3a4ETYy C OLICHKOM

1. OcHOBHBIE BHJIBI 4YHMCElI M MX CBOWCTBA: HaTypajbHble, LENbIC, pALUOHAJIbHBIE H
BEIIIECTBEH-HbIE YUCIIA.

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

3. [ToHsiTHe MaTpulbl U €€ CBSI3b C CUCTEMOM JIMHEWMHBIX YPaBHEHUU.

4. Onepauuyn Hajg  MaTpulamMu  (CJIOKEHHE, YMHOKEHHME Ha  4YHCIO, YMHOKEHHE,
TPaHCIIOHUPOBA-HHE).

5. CBolicTBa MaTpUYHBIX oOIepalui (KOMMYTaTMBHOCTb M aCCOLIMATUBHOCTb CIIOXKEHMS,
aCCOLIMATUBHOCTh YMHOKEHUSI, HEKOMMYTaTUBHOCTb YMHOECHHS).

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

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

8. CBoiicTBa onpeneauTenei.

9. Onpenenenue omnpenenurens n-ro nopsanka. llepectaHoBkn u uHBEepcMU. MUHOpPBHI U
anreOpanvyeckue JAO0MOJTHEHHUS.

10. Brruucnenne onpenenureneit. Teopema o pas3iokKeHHH MO CTPOKe (CTOIOIY).

11. Merog I'aycca pemieHust cucremMsl JIMHEWHBIX YPABHEHUM.

12. CnocoObl Hax0XKJIEHUs 0OPATHOM MATPHIIBI.

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

14. OOmiee perieHHe CHUCTEMbl JIMHEHHBIX OJHOPOJHBIX ypaBHeHHH. CBOWCTBAa pEIICHUM.
dyHnamMeHTanbHasi CUCTEMa PELICHUM.

15. Heomnoponnast cuctema JnWHEHHBIX YypaBHeHHH. BekTopHOE mpeacTaBieHHE OOIIEro
pe-1eHus JIMHENHON CUCTEMBI.

16. Bekropel B n-mepHoM mnpocTpaHcTBe. JIMHelHbIE omepanuu HaJ BekTopaMu. JIMHehHas
3aBU-CUMOCTh U HE3aBUCUMOCTb BEKTOPOB.

17. [lonsiTHE nN-MEpPHOTO 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-TIpeTalusi  CKaJspPHOTO  MPOU3BEIEHUS  BEKTOPOB.  YCIOBUS  MapaJUIeIbHOCTH U
OpPTOTOHAJIBHO-CTU BEKTOPOB.

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

21. CwmemianHO€ IPOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.

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

NpsIMOM B OTpe3Kax. YpaBHEHHE IMPsMOM, NPOXOAAIIed uyepe3 JaBe TOo4kW. I[lapamerpuueckue
ypaBHEHHs MpAMOIl. YpaBHEHHE NPSIMOM C YIIIOBBIM KO3 (HUIIMEHTOM.

23. B3anMHOe pacnosiokeHue NMpsSMbBIX Ha IIOCKOCTH M B IPOCTPAHCTBE.

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

25. B3anmHoe pacnosnokeHue MmiIoCKOCTEN.

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

27. OO1ee ypaBHEHHE JIMHUI BTOpOTro nopsaka. [ToHaTue neHTpanbHOM AMHUY.

28. VYpaBHEHUS OKPY>KHOCTH, SJUIUIICA.

29. VYpaBHeHus runepOoibl, Tapabosbl U UX CBOMCTBA.
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30. [ToHsTHe mOCIEN0BATEIBHOCTH U €€ npeacia.

31. [Tonarue MHOXecTBa. AOCOJIIOTHAs BEJIMYMHA JCUCTBUTEIHHOTO YHCIA W OKPECTHOCTH
touku. [ToHsTHE QyHKIUU.

32. OnemenTtapHble QyHKIMU U UX rpaduxu. [loctpoenue rpaduka GyHKIUH.

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

34, OcCHOBHBIE TEOPEMBI O TIpe/ieNiax. 3aMeuaTenbHbIC MPECITb.

35. HenpepsiBHOCTh dyHKIIMU. CBOicTBa (hyHKUMH, HEMIPEPHIBHBIX B TOYKE M Ha OTPE3KE.

36. Oo6patHas ¢pyHKIUS. MOHOTOHHBIC (DYHKITUH.

37. [Tpumepsl 3a7a4, NPUBOAAIIUME K HEOOXOAMMOCTH BBEICHHS TMOHSATUS MPOU3BOTHOM.
Omnpene-nenue mpou3BoaHOM. ['eoMeTpruecknii 1 MEXaHUYECKUH CMBICI MPOU3BOIHOM.

38. JuddepeHuupyeMocTb U HENPephIBHOCTh byHKIINN. OcHOBHBIE ~ TpaBuUJIA
Qg depeHnnpoBa-HHUSL.

39. [IpousBonHas crnoxkHodt u oOpatHO# (yHkuuU. IIpon3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
GYHKITHIA.

40. [TonsiTHE TPOM3BOJAHBIX BBHICIIUX MOpPsAKoB. MccrmemoBanue (yHKIMM Ha BO3pacTaHue,
yOBI-BaHUE U IKCTPEMYM.

41. UccnenoBanre ¢GyHKIMU Ha BBIMYKIOCTb, BOTHYTOCTb M TOYKH Iepernda. ACHMOTOTHI
rpa-uka QyHKIUH.

42. OO6mas cxema ucclieaoBaHus QYHKIIMH W TOCTPOEHUE ee rpaduka.

HepequL BOIIPOCOB JIAA NIOATOTOBKU K 3K3aMCHY

1. [lepBooOpa3nast ¢QyHKuMS U HeompeneneHHbl uHTerpai. CBONCTBa HEONPEENIEHHOTO
uHTe-rpana. MHTerpanbl OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

2. Meron 3aMeHbI IepeMeHHOM. MeTol MHTErpupOBaHus 110 4aCTSIM.

3. HNHTerpupoBaHrue TPUTOHOMETPHUECKUX (PYHKITHH.

4. [lonsTne ompeneneHHOro UWHTErpajga, €ro reoMeTpuueckuil  cmbicia.  CBoiicTBa
OTIpe/IeNICH-HOTO MHTerpaa.

5. OmnpeneneHHbpld MHTErpajg € IEpeMEHHBIM BepxHUM ImpenenoM. Popmyna Heroorona —
Jleti0-uuia.

6. 3amMeHa rnepeMeHHOM U (opMyrna MHTETPUPOBAHUSA IO YACTAM B ONPENECICHHOM HWHTErpase.
['eomeTpuueckue MPUIOKEHHS ONPEIETIEHHOTO MHTerpaa.

7. Cnyyaiineie coObiTus. AnreOpa coObiTHii. Knaccuueckoe M CTaTUCTHYECKOE OIpeneTeHust
BEPOSATHOCTU COOBITHSL.

8. Teopema ciOXeHUSI BEPOSTHOCTEH HECOBMECTHBIX COOBITHH. YCIOBHasi BEPOSTHOCTb.
Teope-ma yMHOKEHHUSI BEPOSITHOCTEH.

9. Teopema clOKeHHSI BEPOSTHOCTEH COBMECTHBIX COOBITHIA.

10. ®opmyna nosiHOW BepoaTHocTH. @opmyna baiieca.

11. [ToBTOpHBIC HE3aBUCUMBIC HUCTBITaHusA, hopMyna bepaymm. ®opmyna [lyaccona.

12. Bunapl cnydaiinpix BenuuuH. PacnipeneneHue JUCKPETHOM CIydailHOW BEJIMYMHBI.

13. Marematnueckoe 0XHMIAHUE U €r0 CBOWCTBA.

14. Jucnepcust u ee CBOMCTBA.

15. MaremaThuecKkoe O0XKUJAHUE U JUCIIEPCHsl YHUCla TOSBICHUM COOBITHS B HE3aBUCHUMBIX
UCTIbI-TAaHUSIX.

16. HenpepsiBHas ciydalinas BenuuuHa. OyHKIUSA U IUIOTHOCTD PACIPENCIICHUS BEPOATHOCTEH.
17. MaremaTHyecKoe OKHMJIAHUE U AUCIEPCUST HEMPEPHIBHOM CIIy4ailHOW BETMYMUHBI.

18. PaBHOMEepHOE pacnpenenenne. IKCIIOHEHIIMAIBLHOE PACpPE/ICIICHUE.

19. HopwMmanbnoe pacnpenenenue. @ynkuus Jlamnaca.

20. Breibopounass W reHepaibHas COBOKYMHOCTH. Tumbl BbeIOOpok. CraTHCTHYECKOE
pacnpezene-H1e BbIOOPKU.

21. Omnupuueckas GyHKIus pacrpenenenus. ['mcrorpamma.

22. Hecmemennsie, 3 heKTUBHBIC W COCTOSITEIbHBIE OICHKH.

23. Bri6opounas cpeqHsis 1 BEIOOpOUYHAs TUCTIEPCHS.
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24.

AHanu3 CMEIIEHHOCTH BBIOOPOYHOM CpefHel U BEIOOPOYHOU AMCIIEPCUU.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHHU OOy4aromuMucsi OajyIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KomnuectBo 6amioB KonnuecTso
. bamnel
KoHkpeTHbIE BUIBI OLIEHUBAEMON ACSITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxciym)
KOHTPOJIS KOHTPOJIS m
Cemectp 1
O0s3aTenpHas ayTuTOpHas padoTa
BeicTyruleHne ¢ IOKITaoM, COOOIICHHEM, IIpe3eHTaIHeit 10 1 10
(momarHee 3a1aHue)
[IpakTukym (BbInosiHeHHE TPAKTHYECKOTO 3a/1aHUS) 2 8 16
ITpucyrcTBue Ha 3aHATUN 1 32 32
O06s13aTenbHast caMoCTosITeNbHas paboTa
Tect 12 1 12
JlononHUTENbHAs ayTUTOpHAs U CaMOCTOsATeIbHAs paboTa (IpeMuanbHble Oabl)
AKTHBHOE yJacTHe Ha 3aHATUU 1 32 32
HNTOTI'O B paMKax TeKyLIEro KOHTPOJIS 70 6amoB
UTOT'O B paMKax IpOMEXYTOUHON aTTeCTalluu 30 6amnoB
BCETI'O no aucuuIiize 3a ceMecTp 100 6amoB
Cemectp 2
Obs3aTenbHas aynuTopHast paboTa
[IpakTukym (BbImosHeHNE TPAKTHYECKOTO 3a/1aHUS) 1 16 16
ITpucyrcTBue Ha 3aHATUN 1 32 32
BeicTyruteHne ¢ oKmamoM, COOOIICHHEM, IIpe3eHTaIeit 10 1 10
(momamrHee 3agaHue)
O0s13aTenbpHAs caMOCTOATENbHAS paboTa
BrimonHeHNe KOHTPOIBHON paboThI (IPAKTHKYM) 12 1 12
HUTOI'O B paMKax TEKyIIEro KOHTPOJIS 70 6amoB
HUTOI'O B paMKax MPOMEKYTOUHOM aTTECTALUU 30 6amtoB
BCEI'O no mucnurivHe 3a ceMecTp 100 GammoB
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HTorosasi oleHKa MO AMCLUIUIMHE BBICTABISETCS Ha OCHOBE HAKOIUIEHHBIX OaJIoOB B XOj€
TEKYILEro KOHTPOJIS U MPOMEXYTOYHOW aTTeCTallii B COOTBETCTBUU C TAOJIMIICH:

CucremMa ouLleHUBAHUS Pe3yJbTATOB 00y4YeHHs] MO NTUCHUILINHE

IlIkana no BPC OTMmeTKa 0 3aueTe Ouerika 3a DHRIAMEH,
3a4yeT C OLEHKOM
85—-100 OTJIMYHO
70 — 84 3a4TEHO XOpOLLIO
56 - 69 YIIOBJIETBOPUTEIIHHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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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. IutoB, M. H. Maremaruka: nuddepeHIHaIbHOe HCYUCICHNE (YHKIUH  HECKOJIBKUX
nepeMeHHbIx : KoHcrekT jekmwid / WM. H. Hlurtos, B. I'. Tamkmua. - Cankt-IletepOypr
CIIGI'UKuT, 2015. - 63 c. - Tekct : HemoCpeACTBEHHBIH.
https://www.gukit.ru/lib/catalog

2. Tyran6aeB A.A. 3amauu U yNpakHEHHs IO BbICUIEH MaTeMaTHKE Ui CTYIEHTOB T'yMaHUTapHBIX
cnernuanbHocTel : yueOHoe mocooume / A.A. Tyran6aeB. - Mocksa : ®@aunTa, 2017. - 400 c. -
ISBN 978-5-9765-1403-4. - TekcT: 31eKTPOHHBIA.
https://ibooks.ru/bookshelf/25555/reading

3. Tluckynos, H. C. uddepenunansHoe U WHTErpanbHOEe HCUHCIeHUs : ydeOHoe mocobme/ H. C.
ITuckynos. - U3a. crep. - Mocksa : Murerpan-Ilpecc, 2010. - 415 c. : win. - ISBN 5-89602-012-0.
- Tekcr : HEOCPEICTBEHHBIN.
https://www.gikit.ru/lib/catalog

4. CemenoB, B. A. Teopuss BepOSTHOCTCH W MaTeMaTW4ecKas CTAaTHCTUKA : JiJIsi OaKallaBpOB W
CIIEIUAIUCTOB : yuyeOHOe mocoOue Uil CTyIEHTOB, oOywarommxcss HO HampasieHuo 010500
"Marematnueckoe oOecriedeHre W aJMUHUCTpUpOBaHME HHPOPMAIMOHHBIX cucteM" / B. A.
CemenoB. - Cankt-IlerepOypr : Iurtep, 2013. - 192 c. : puc. - (YuebHOe mocobue. Ctanmapt
TpeThero nokosieHus). - ISBN 978-5-496-00120-5. - Tekct : HemocpeACTBEHHBIH.
https://www.gukit.ru/lib/catalog

5. Xycuyraunos, P. III. Matematuueckasi cratuctuka: ydeOHoe mocobue / XycHyrauuo P.III. -
M.:HULl UHOPA-M, 2019. - 205 c. (Bwicmiee obOpazoBanue: bakamaBpuat) (O6moxka. KbC)
ISBN 978-5-16-009520-2. - TekcT : 31eKTpOHHBINA. — PesxuM JocTyna: no noamnucke.
https://znanium.com/catalog/product/1002159

6. lunaueB, B. C. Bricimas matemaruka : yuebnuk / B. C. IllumaueB. — MockBa : THOPA-M,
2023. — 479 c. — (Bricmiee ob6pazoBanme). - ISBN 978-5-16-010072-2. - TekcT : 3IeKTPOHHBIH.
— PexxuM rocTyna: mo moJamucke.
https://znanium.com/catalog/product/1894562

7. Manbixun, B. W. Beicmas maremaruka : ydeOHOoe mocobue / B. M. Manbixun. — 2-e¢ u3n.,
nepepab. u jgon. — MockBa : UHOPA-M, 2020. — 365 c¢. — (Briciee oOpaszosanue). - ISBN
978-5-16-002625-1. - Tekct : aeKTPOHHBIN. — PexxuM 1ocTymna: 1o mommucKe.
https://znanium.com/catalog/product/1067788

8. 3aobomorckmit, B. C. JluHeliHas anreOpa W aHAIWTHYEeCKas TeoMmeTpus (y4eOHBIM KOMIUICKC) :
yaeOHoe mocobue / B.C. 3abomnorckuii. — 2-e usn., crep. — Mocksa : UHOPA-M, 2022. — 309
c. — (Bwicmee o6OpazoBanue: bakanaBpuar). - ISBN 978-5-16-110519-1. - Tekcr
3JIEKTPOHHBIN.
https://znanium.com/catalog/product/1872461

7.2. UHTepHET-pecypcehl
1. depepanpHBIi HEHTP HHPOPMAITMOHHO-00pa30BaTENBHBIX pecypcoB http:/feior.edu.ru/

7.3. JIneH3MOHHOEe U CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecriedyeHue

Microsoft Windows
Microsoft Office
Microsoft Windows
Microsoft Office
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7.4. llpogeccuoHaibHbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI

OnextponHbii katanor oubnuoteku CIIGIMKuT. https://www.gukit.ru/lib/catalog
DnexkTpoHHas onbmuoTeuHas cucrema m3natenberBa «JIAHDy. http://e.lanbook.com

7.5. MaTtepuajbHO-TeXHHYECKOe o0ecreyeHue

HauMeHoBaHMe cIeUATBHBIX
noMenleHnii ¥ moMeleHnii as
CaMOCTOATeTbHON PadoThI

OcHallleHHOCTh CNeNHAJILHBIX MOMelleHUuil ¥ MoMelleHui 115
CaMOCTOATEJILHOI paﬁOTbl

VYuebHas aynuTopus

Pabouee mecTo mpenogaBarenst, 000pyIOBaHHOE KOMIBIOTEPOM U
MYJTBTUMEIUIHBIM poekTopoM. Paboune mecta obygarommxcs. Jlocka
(MHTEpaKTUBHAS JOCKA) W/WIIH DKpaH.

TTomerenue 1Ist caMOCTOSTEILHON
paboTsI 00yJarommxcs

Paboune Mecta oOydaromuxcs 000pyI0BaHHBIE KOMITBIOTEPAMH C
MIOJIKIIFOYCHUEM K CeTH «HTEepHET» M JOCTYIOM B SJIEKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTENBHYIO CPEly HHCTHTYTA.
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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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