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Pabouyto mporpaMmy cocTaBuiL:
noteHt, K.1.H. [Tandépora C.111.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasneHus noaroroBku 18.03.02 Duepro- u pecypcocOeperaroiie npouecchl B XUuMUYECKOM
TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOJIOTHH

Cpok aeiicTBus padoyeii MPOorpaMMbl TUCHHUILIMHBI 10 «_31 » 12 2024
I.
COI'JTACOBAHO
3asenviommii kabeaporn "Xumudeckas TEXHOJOTH U pecypcocoepexenne”
« » 20 T. M.B. KpasioBa
(noonucv) (1.0. ©amunus)
YTBEPXJIEHA

Ha 3acenanuu kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne2 ot 09.09.2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO M  aNTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJbHBIN Kypce), alredopa (IKOJBLHBINU Kype), reomerpus (1LKOJBHBINA Kypce), ajaredopa
1 Hayajia aHajau3a (IIKOJIBHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromiee: - Boiciias marematuka 2", "Briciias marematuka 3", "®usuka", " UnxenepHas
M KOMIBIOTEpHAas rpaduka’.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIHpYeMble AOCTHKEHUS [lnanupyembie pe3yJibTaThI
KOMIIeTeHIIUH KOMIIeTeHI Ui o0yueHHs
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAUMEHOBAHUE)
VYK-1. Cnocoben YK-1.1. AHanusupyet | 3HaTh:
OCYILECTBIIATH MOUCK, 3ajauy, BBIJIEIISAS ee | - [IpuHIUIBI 1 METOBI aHAIHM3a U
KPUTHUYECKHH aHAIIN3 U 0a30BbIE  COCTaBIISIONUINE. | CHHTE3a HHPOPMAIINH.
CHHTE3 HH(pOopMalHuHy, Omnpenenser, YMmers:
MPUMEHSITh CUCTEMHBIH UHTEPIPETHPYET u | - [IpuMeHSITh MPUHIUTIBI K METOIBI
MOJIXO JUIsl PEeLIeHUs pamxupyeT MHGOPMALUIO, | aHATHM3a U CHHTE3a HH()OPMAITUH;
MOCTABJICHHBIX 3a/1a4 TpeOyeMyro sl peuieHus | - ['(paMoTHO, JIOTUYHO,
MOCTaBJICHHON 3aJjauu apryMeHTHPOBaHHO (POPMHUPOBATH

COOCTBEHHBIC CYXKJICHUS U OICHKH.

- PemaTh THMOBBIE MaTeMaTHYECKHE
3amaun; 00pabaThIBaTh U
aHAJIM3UPOBATH JIAHHBIC.

Bmaners:

- [IpakTHYeckMMH HaBBIKAMH aHATH3a
Y CHHTEe3a UH(POPMAIIUH.

- HaBbIikaMu mpuMeHeHus
COBPEMEHHOTO MaTeMaTHIECKOTO
WHCTPYMEHTApUS IS PEeIICHUS
MOCTABJICHHBIX 3a7a4; CIOCOOHOCTHIO
K 000011IeHHI0, aHAITH3Y,
BOCITPHUATHIO HHPOPMAIIHH,
MIOCTAHOBKH IEJIH U BEIOOPY myTeit eé
JIOCTHKEHHUSI.




®opmMupyembie U

Nuauxkaropsl

KOHTPOJINpyeMble AOCTHKEHH S IInanupyembie pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Koa 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)

OIIK-2. Cnocoben OIIK-2.1. VYmMmeer | 3HaTh:

HCII0JIb30BATh IIPOBOJUTH aHasin3 | - OCHOBHbIE TIOHATHS M METOJBI

MaTeMaTHUYECKHE, GbyHKLUH, pelmars | MaTeMaTH4eCKOro aHaJn3a,

¢buznveckue, GU3NKO- OCHOBHBIC 33Ja4ll TEOPUHU | JIMHEHHON anreOpbl W TeOMETpPHUH,

XUMHMYECKHE, XHMUUYECKUE | BEPOSITHOCTH U | TeOpuu nuddepeHnaIbHbIX

METO/BI U1l PELICHUS MaTeMaTHYECKOU YPaBHEHUH, TCOPUU BEPOSITHOCTEU U

3aJa4 IpopecCUOHAIbHON | CTATUCTHKH, pelmars | MaTeMaTH4eCKOn CTaTUCTHKH,

JESITEIbHOCTH YPaBHEHUS U  CHCTEMBI | UCHIOJB3YIOIIUXCS HNpPU  HU3YyYEHHUH
nuddepeHranbHbIX CIeUaJIbHBIX JUCLUIUINH;
YpaBHEHUI PUMEHUTENBHO | CTPYKTYPY COBPEMEHHOI

K pCaJIbHBIM IIpoLECCaMm,

IIPHUMCHATH
MaTEMAaTHYCCKHUEC MCTOBI
npu  pCHICHHMHM  THUIIOBBIX

HpO(I)eCCI/IOHaHBHBIX 3aJa4

MaTEMaTUuKH, IIOHHUMATh CYThb 3aJay
KaXXaI0ro #M3 OCHOBHBLIX Pa3aciioB

MaTEMAaTHUKU, npeaCTaBIATb
B3aUMOCBA3b pa3aCiOB MATCMATUKHU C
THUIIOBBIMH HpO(beCCHOHaHBHbIMI/I

3aJjauaM#; METOJIOJIOTHUIO U TIPHUEMBI
amanTaly MaTeMaTHYECKUX 3HAHUI
K BO3MOXHOCTH HX HCIIOJIbB30BaHUA
Opd  TOCTAHOBKE M PEIICHUU
po(ecCHOHANIBHBIX 3a/1au.

YMeTs:

- Hcmoms3oBare MaTeMaTHYECKHM
S3BIK 1 MAaTEMaTHYECKYI0 CUMBOJIUKY
npu MIPUMCHCHHUH 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCUUIUINH B
poeCCHOHAIBHON e TETHHOCTH

Bnanets:

- MaremMaTH4eCKIMHA u
KOJINYECTBEHHBIMHU METOAaMH
perieHus THIIOBBIX 3aj1ad4;
MaTeMaTHUUeCKOM JIOTHKOM,
HeoOxomuMo JuIst  popMHUpOBaHUS
CY)KJIGHUM 10 COOTBETCTBYIOLIUM
po¢eCCHOHAIBHBIM TTpo0IeMamM

- HaBblkamu ipoBeICHUS YUCIIEHHOTO
pacyeTa W aHajgu3a TOJYYEHHOTO
peleHus; HaBBIKAMH
CaMOCTOSITEIbHOTO TIPHOOPETCHHS U
nepeaur HOBBIX 3HAHUMU, CBS3aHHBIX
C MHCIIOJB30BaHWEM MaTEeMaTUKUd B
HCCICAOBAHUSX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILLEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe

OLIEHOYHOI0 CPeACTBA)

Monyns 1. Jlek 1 Martpuiisl. JleiicTBUS HAJ HUMU. 1 2 - -

JIuneitnas OG6parnas maTpuia

anreopa

Monyns 1. Ip1l Onpenenureny U UX CBOWCTBA. 1 2 - -

JIuneitnas Brrunciienue onpeaenureneit

anreopa

Monyns 1. Jlek 2 UccnepoBanue cuctem JIMHEHHBIX 1 2 - -

JIuneitnas ypaBHeHuii. Teopema Kponekepa-Kanemnnu

anreOpa

Monyns 1. Ip 2 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1 2 - -

JIuneitnas meroaamu Kpamepa, ['aycca u cpeactsamu

anredpa MaTPUYHOTO UCUHCIICHUS

Monyns 1. Cp 3ananue 1, 3agaun 1-3 paznena Ne 1 1 38 - 38 3ananue 1, nposepsiemoe

JInnelinas "Jluneitnas anreopa” Bpy4HYI0. TecTupoBaHue

anreopa on-line (mpomMexyTouHbI#t

TECT, UTOTOBOE
TECTUPOBAHUE)

Momyns 2. Cp BexTops! u aelictBus Haj HUMHU. basuc. 1 2 - -

BekropHas [Tepexon ot ogHOTO 6a3uca K IPyromy.

anredpa

Monyns 2 Ip 3 CkansipHO€, BEKTOPHOE, CMEIIAHHOE 1 2 - -

BekropHas IPOM3BEACHNE BEKTOPOB B ICKAPTOBOM U

asreOpa

POM3BOJILHOM Oasuce




®opMbl TEKYILLEro

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Mopyns 2 Cp 3amanue 1, 3amaum 1-2 pazgena Ne 2 1 38 - 38 3amanue 1, mpoBepsemoe

BekropHas "Bekropnas anreopa" BpyuHy10. TectupoBanue

anrebpa on-line (mpomesxyTOYHBI#
TECT, HTOTOBOE
TECTHPOBAHUE)

Monyns 3 Cp [Tonsatue 06 ypaBHEHUHU JIMHUY HA 1 2 - -

AHaMTAYECKAast IJIOCKOCTH. Y paBHEHHUS PSIMOM Ha

reOMETPHUS iockocTH. [ImockocTs B mpocTpaHCTBE.

Monynsb 3 Ip 4 [IpsiMast Ha MJIOCKOCTH M B TIPOCTPAHCTRBE. 1 2 - -

AHaIMTHYECKas [TnockocTh B MPOCTPAHCTBE

reOMETPHUS

Monyns 3 Cp Kpusbie BTOporo nopsjaka. JJuIaIiC. 1 2 - -

AHaTMTHYECKAst ['unepOoma. [Tapabona. Kpubie BTOporo

reoMeTpust Hopsi/iKa B MOJISIPHOM cUCTeMe KOOpIUHAT.

Monyns 3 Cp [ToBepxHOCTH BTOPOrO MOPSAKA. 1 2 - -

AHaTUTHYECKas [{umHApHYecKre MOBEPXHOCTH.

reOMETPHS KoHnueckue moBepXHOCTH U TIOBEPXHOCTH

Monyns 3 Cp 3amanwue 1, 3agaum 1-2 pazmema Ne 3 1 38 - 38 3amanwue 1, mpoBepsiemoe

AHaMTHYECKAst " AHaTUTHYECKAsk TEOMETPUS BpyuHYy0. TecTupoBanue

reOMETPHS on-line (mpomexyTOYHBIi
TECT, UTOTOBOE
TECTUPOBAHUE)

Monynb 4 Cp @yuknus. [lonsTre, OCHOBHBIE 1 2 - -

Bgenenue B XapaKTEPUCTHKH, CIOCOOBI 3aaHuUs.

MaTeMaTUYeCKUI OcCHOBHBIE dJIEMEHTApHbIE QYHKIIAH.

AHAJIN3 OO6parHas 1 cioxHasg QyHKIHH.




®opMbl TEKYILLEro

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Cp [Ipenen Gpynkuu. beckoHeuyHo Malbie 1 1 2 - -
Brenenue B OeckoHeuHO OombIive GyHKIUH, CBSI3b
MaTeMaTUYECKUN Mexy HuMH. [1epBoiii U BTOpOi
aAHAITN3 3aMeuaTeNIbHBIC PECITbI.
Monyns 4 Cp 3ananue 2 no paszeny "Benenue B 1 38 - 38 3amanue 2, mpoBepseMoe
Beenenue B MaTeMaTu4ecKuil aHaius" BpyuHY10. TecTupoBaHue
MaTeMaTUYECKUN on-line (mpomexyTOYHBI#
aAHAITN3 TECT, HTOTOBOE
TECTHPOBAHUE)
ITA [TpomesxyTounas arrectanus (3a4€T) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe ]-
43
Hroro: 180 -



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «PocaucTtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHs pa3BUBAIOIIECTO 00yueHHUs (TPOBEICHUE JCKIIUI, MPAKTHUSCKHUX 3aHATHH, 3a4ETa);

TexHojorus nuddepeHrpoBaHHOr0 00ydeHus (MpeasiararoTcs 3aIaHus Pa3INYHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyecKkue yKa3aHus M0 OCBOCHHIO U CHUILIMHBI

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MoJisl, Ha KOTOPBIX JejiaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXKHOCTh TE€X WM HWHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIUIECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHU, TPOBEPAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJa4 MO0 TeMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3y4eHHe MaTepHalioB JIEKIIUHA U AJIEKTPOHHBIX YUeOHMKOB, OTBETOB Ha BOIMPOCHI
CaMOKOHTPOJISI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YUYEHHIO Hanboyiee BaXKHBIX U CIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIBIM OTall PEIICHUS, HUCXOIi U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIICHUS pacrlojiaraTh B CTPOTOM TMOPSAKE, OTAEINss BCIIOMOTATEIbHBIC
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHHss MOAYJs CTYJIEHTHl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeEMS
BBIMTOJIHSAIOT 3aJaHus Kypca M MPOXOAT TecThupoBanue ON-line. Bamanus pabOThI, poBEpseMOi
BPYYHYIO JTOJI’KHBI OBITH BBITIOHEHBI aKKYPATHO, MTOCIIEI0BATETbHO, 000CHOBAHUE PEIIICHHS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp

(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

1 YK-1; OIIK-2 3ananue 1, mpoBepsAeMoe BPYUHYIO.
VK-1; OIIK-2 3ajanue 2, IpoBeEPSIEMOE BPYUHYIO.

1 VK-1; OIIK-2 Tectuposanue on-line (mpoMexyTo4HbINH

TECT)
1 YK-1; OIIK-2 Tectupoanue on-line (MTOroBeIi TECT)
1 VYK-1; OIIK-2 Bomnpocs! k 3auéty NeNe 1-43

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HaumeHO8aHUE OYEHOYHO20 CPeOCmea)

TunoBble IpUMepPHI 3aAHUI
PA3IEJI Ne 1. JTHHEWHASI AJITEBPA
3anayga 1
Howmep BapuanTa 3a/1a4u ONpeaessieTcst ¢ IOMOIIBIO TaOIHIIBI 110 TepBoi OyKBe (haMUIINU CTYICHTA.
Tabnuua. Berbop Homepa BapuaHTa

Byksa A b B r )| E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H.IO 0,4 I1 P4 C, I T,I1] Yy (OXC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20
Onpenenuth COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI MATPHUIIBI TPETHETO MOPSIJIKA.
Howmep Marpuna Howep Marpuna
BapUaHTa BapUaHTa
2 -1 0] 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
(3 -1 1] 8 -2 2
2 0o 2 -1 12 -1 3 0
0 -1 2 0 2 1
5 -1 —1] 9 2 -2
3 0 4 -1 13 0O 5 0
0 -1 4 12 3




2 0 -1 3 0 0
4 1 1 -1 14 2 1 -1
-1 0 2 2 -2 5
2 1 0] ~1 -4 -2
5 1 20 15 -1 5 -2
-1 1 3 1 0 9
(4 1 0 2 -1 0
6 1 40 16 {1
-1 1 5 1 1 1
3 -2 2] 1 1 -1
7 0 3 0 17 1 2 -1
0 2 1 0 -1 2
5 -2 2] 1 -1 -1
8 0 5 0 18 4 0 -1
0 2 3 0 -1 4
3 0 0 6 0 -1
9 2 7 -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 —2 1 2
10 -2 5 =2 20 1 01
0 0 9 -1 1 3

3amaua 2

Howmep BapuanTa 3aaun onpeessercs ¢ IOMOIIbIO TaOIUIIbI O IEpBON OyKBE UMEHHU CTY/JEHTA.
Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r )| EE | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,41 I P,Y | C,II | T, LI A d,0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTb COBMECTHOCTB CUCTEMBI M PEIINTS €€ TpeMs criocodamu: o popmynam Kpamepa, Metogom
["aycca u cpencTBaMu MaTPUYHOTO UCUUCIIEHUS.

Howmep . . Howmep Cucrema TMHEHHBIX
Cucrema JHHEHHBIX YpaBHCHUN .
Bap. Bap. ypaBHEHUI
4x, + 2x, — X, +Xx, = -12 X, — X, —4X; +9X, =22,
1 X, + 7X, — 5%, +2x, = -9, 11 X, +2X, —4X, =3,
-2 + 5% - 6bx+3x = -8 2X, —3X, + X; +5X, =—3.




Howmep . . Howmep CucreMa TUHEHHBIX
Cucrema JIMHENHBIX YpaBHCHUU o
Bap. Bap. ypaBHEHUU
4x, - 3%, X, - X, = 2, X + X, —6X; —4x, =6,
2 X — 2X, + 3% - 4x, = -2 12 2X, +3X, +9X%; +5X, =6,
2%+ X = 4+ Tx, = 6 3%, +4X, + 3%, — 2%, =12.
X, - 2X, X, +2 %X, = 1, — X% —9X, —4X; =-8,
3 X, — 2%, X, — 2x, = -3 13 2X, +TX, +3X%; + X, =6,
X, — 2% X, + 6x, = 5 3X, +5X, + 2%, +2X, = 4.
X, —  2X, X, — X, = 1, X, + X, +3X%, —2X, =1,
4 X, + 2X, X + X, = 3 14 2X, +2X, +4X; — X, =2,
X, - 6x, 3, — 3%, = -1l 4x, +4x, +10x, —5x, = 4.
X o+ X X, + 2x, = 3 X, —2X, + X, =3,
5 X o+ X X, — 2, = -1, 15 3X, — X, —2%; =1,
X+ X X, + 6x, = T 2%, + X, — 2%, — X, = 4,
2X, + X, — X, = 2, X, +7X, —2X; +3X, =3,
6 2% = % + X = 2 16 3X, +5X, + X, — 2X, =5,
2%+ X X = 4 —2X;, +5X%, =5X%; + X, =—4.
8x, -— 6x, + 4x, + 2x, = 16, — 2%+ X, —3X; + X, =4,
7 8x, 6X, 4x, — 2x, = 8§, 17 4X, + 77X, —2Xy — 2X, = -6,
12x, - 9x, 6x, + x, = 20. 2%, +8x, —5x, —x, = -10.
2X, + X, + X, = 5 X, —2X, + 4%, + 3%, =9,
8 2X, + X, — X, = 3, 18 2%, +3X, + X3 + 2X, =4,
4x, - 2X, + X, + 3x, = T. 4%, — X, +5X%; + X, =6.
2x, — X, X, + X, = 3 X, + X, +2X; +2X, =1,
9 2x, — X, 2%, — X, = 2 19 2X, — X, + 2% — X, =4,
6x, — 3x, ax, - 3%, = -l 4%, + X, +6X, + 5%, = —6.
X, — 2X, X, + X, = 1 22X, + X, + 3%, + X, =11,
10 X, — 2X, X, X, = -1 20 2X +3X%, + X3 =X, =1,
X, — 2%, X, + 9%, = 5. 3X, +2X, + X, +2X, =5.
3amaua 3

Howmep BapuaHTa 331241 onpeessieTcsi C MOMOIIbIO TaOIUIIBI 110 IepBOi OyKBE OTUYECTBA CTYICHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r I | EEE | K3 ]| U K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O0a| 01 |PYU |Gl |TU| Y | ®0 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBath 1 HATH 00I1Iee pEIlICHUE CUCTEMBI IMHEWHBIX OJTHOPOIHBIX YPAaBHCHHUIA.




Howmep . N Howmep . .
Cucrema JTUHEHHBIX YpaBHCHHUU CucreMa JTUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, + 3X, +5x%, — 2x, =0, X, — X, —4X, +9X, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, +2X, + 4%, — X, =0. 2%, —3X, + X5 + 5%, =0.
X, —3X, + X, +17x, =0, X, —3X, —4%X; + X, =0,
2 8x, —6X, — X, —5x, =0, 12 5%, —8x, — 2%, + X, =0,
4x, —2X, + 3%, + X, =0. — 2%, — X, —=10x%, =5x, =0.
X, +4Xx, —3X, +6x, =0, X, +5X, =3X; + X, =0,

3 2%, +5x, + X, — 2%, =0, 13 3%, +2X, —3X, + 2%, =0,
X, + 7x, —10x, + 20x, =0. X, + X, + 3%, — 3%, =0.

2X, — X, +3X, = 7X, =0, 2%, +2X, +8%;, —3x, =0,

4 6x, —3X, + X, —4X, =0, 14 3x, +3x%, +5%; —2x, =0,

4x, —2X, +14x, - 31x, =0. 2% +2X, +4X; — X, =0.
2X, +5X, + X, +3X, =0, X, + X, —3X; +2X%, =0,

5 4x, + 6X, + 3, +5x, =0, 15 2% —3X, + X, — X, =0,
4%, +14xX, + X, + 7%, =0. 4%, — X, —5%; +3%, =0.
3X, +2X, + 2%, +2X, =0, X +3X, — X3 +2X, =0,

6 2X, +3X, + 2%, + 5%, =0, 16 2x, +5x%, —8%; —5x, =0,
9X, + X, +4x%, —5x, =0. X, +4X, +5%, + X, =0.
9x, —3X, +5x, + 6%, =0, 3%, —2X, —=5X; +4x, =0,

7 6x, — 2%, +3%; + X, =0, 17 6X, —4X, +4X, +3%, =0,

9X, + X, +4X; —5x, =0. 9x, —6X, + 3%, +2x, =0.
2X, + X, + 7%, + 3%, =0, 5X, —5X, +10%, — X, =0,

8 4%, + 2X, + 3%, + 2X, =0, 18 5% + X, + 7%+ X%, =0,
4X, + 2X, + X; + 2X, =0. X, + 7X, +4x%, +3%, =0.
3%, + 2X, +5X, +4x, =0, 7%, +5X, +3X; +6X, =0,

9 2X%, + 3X, + 6X, + 8%, =0, 19 2% — X, — X3 +4x%, =0,

X, —6X, —9x, —20x, =0. X, +8X, +6x; —6X, =0.
3X, —2X, + X; —4X%, =0, 4%, —X, + X, + X, =0,

10 2%, —3X, — 2%, + X, =0, 20 3%, +2X, —2%X; + X, =0,

4%, — X, +4x, — 9%, =0. 9x, +6X, + X; +3X, =0.

PA3JIEJI Ne 2. BEKTOPHASA AJITEBPA
3amaua 1
Howmep BapuanTa 3aa4u onpeaenseTcs ¢ MOMOIIbIO TaOIHIIBI IO IEpBOi OyKBE (haMUIIHH CTYIECHTA.

Tabmuia. Beibop HoMepa BapraHTa

byksa ‘

A | B | B | T

A |EE| X3 nu | K [ 1 |




Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 1O | O, 4 I1 P, | C,II | T, 1] Y O,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

-

CocTaBuTh ypaBHEHHE IUIOCKOCTH P, TIPOXOAILel yepe3 ToUKy A neprnenukyiaspao sekropy BC .
Hanmcares ee oOmiee ypaBHEHHME, a TaKKe HOPMAJIbHOE YypaBHEHHME IUIOCKOCTH M ypaBHEHHE

IUIOCKOCTU B oTpe3kax. CocTaBUTh ypaBHEHHE IUIOCKOCTH P, mpoxossmei yepe3 Touku A, B, C.

Haiitu yron mexny miockoctsimu P u P,. Haiitu paccrosiaue ot Touku Do mmockoctu P.

Homep | Koopaunatel Touku | Koopaunate! Touku | Koopauuarte! Touku | KoopanHaTel TOUKH
Bap. A B C D
1 (2;5;3) (1;3;5) (0;-3;7) (3:2;3)
2 (-2; 3, 5) (1;-3; 4) (7, 8;-1) (-1;2;-1)
3 (1,12 (2;3;-1) (2;-2; 4) (-1,2;2)
4 (1;3;5) (0; 2; 0) (5;7;9) (0; 4; 8)
5 (3;-5;2) (4,5;1) (-3, 0; - 4) (-4, 5; -6)
6 (4,5;2) (3;0;1) (-1, 4, 2) (5: 7, 8)
7 (5;1;0) (7;0; 1) (2;1;4) (5; 5; 3)
8 (4,2;-1) (3, 0; 4) (0; 0; 4) (5; -1; -3)
9 (4;-3; -2) (2;2;3) (-1;-2; 3) (2;-2; -3)
10 (3;1;1) (1,4 1) (1, 1,7) (3;4;-1)
11 (1;2;3) (-1; 3; 6) (-2, 4, 2) (0; 5; 4)
12 (0;-1;2) (-1, -1, 6) (-2,0;2) (0;1; 4)
13 (2,3, 2) (1; 3, 6) (0; 4, 2) (2;5; 4)
14 (1;0;2) (-2, 0; 6) (-3;1,2) (-1, 2;4)
15 (2,0, 3) (1,0;7) (0;1;3) (2;2;4)
16 (0; 2;-1) (-1,2;3) (-2;3;-1) (0; 4; 1)
17 (2;2;3) (-1;2;0) (0; 3; 3) (2; 4, -5)
18 (-2;-2;3) (1,2;5) (0; 1; 0) (2;6; 4)
19 (-2;1;3) (-1;1;3) (2;0; 2) (2;0; 4)
20 (-1, 2;0) (-2;2;4) (-3;3;0) (-1,4;2)
3amaua 2

Howmep BapuanTa 3a1a4m onpeAessieTcs ¢ MOMOIIbI0 TaOIUIIbl IO IEpBOi OYKBE UMEHH CTYZCHTA.
Tabmuia. Beibop HoMepa BapraHTa

byksa A b B r A E,E | K3 144 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O0a| 01 |PY |Cul|TU| Y | ®0 | X1




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

[lpsmass | 3amana B mpocTpaHcTBE OOIIMMH ypaBHEHHsMU. Hammcath €€ KaHOHHYECKOE U
napamerpuieckoe ypaBHeHus. COCTaBUTh ypaBHEHHE npsmoit |, mpoxomseit yepe3 Touky M

napajie/ibHO TpsIMOil |,i BBIYMCINTH pacCTOSHHE MEXAy HuMHU. HaiiTu mpoekiuio Touku M Ha
npsimyto | 1 Touky nepeceuenus npsimoii | u miaockoctu P.

Howmep O6mue ypaBHEHHS KoopauHarst OOGuiee ypaBHEHHE
Bap. npsiMoii | TOYKH M IJIOCKOCTH P
1 {;:;;_Z;_fz_fo (1; 2; 3) 2x—3y+42-6=0
2 {;X( i zi;—f;:o(’)_ (2;1;-1) X—7y+4z-1=0
3 AN (0; 2; -1) X—2y+32-4=0
4 {2§t2§1§1_61=:o?’ (2;0;-1) X+y+z+4=0
S {)z(:f;;f::fg (2; 0; -3) 7x+y-42-5=0
6 {2§_;’y_2§zf:fb_ ©0; -1; 1) 2X—7y+32+5=0
! {§+;/+;z_+22::00 ©0;3;1) X+6y—3z+8=0
8 {iii ;/:::Z;GZ:O(.)’ (-1, 0; 3) X—2y+52-6=0
J {ix_ziy_z DY (-1; 1; 0) X+2y-2+5=0
10 {)z(ff);t;_f:fo (2,1,1) 5x—y—-z+1=0
11 {5x_—|—5)3::§§:;:8 (-1; 2; -3) 4x+Yy+3z+1=0
12 {fo_y o (2;0;3) 2Xx—-5y—27-6=0
13 {2;_3;3,122:222 (3;2;-1) 3X—y—-2z+1=0
14 {;:_yy_f:izg_’ 0; -2; 1) 4X—BY+2+1=0
15 {ixfzf,iz oY (-1; 2: -1) 6X—3y+7-2=0
16 {Sf_siyfzz_z Ao 0; 1; -3) X+5y+22+3=0
17 {3:;5:328 (1;-1;1) 2X+7y—-2-3=0
18 {i:_iig:+j:8 (-3;3;1) 3x+5y—-2z+3=0
19 {’Z‘X_ RO (-1:1; 3) OX—4y+7-2=0
20 {ii_yiyz_f; oY ©: 1; -1) 6X+7y—62+1=0




PA3JIEJI Ne 3. AHAJIUTUYECKASA TEOMETPUS
3amaua 1

Howmep BapuanTa 3a1a4u OnpeAessieTcsi C MOMOIIBIO TaOIUIIBI 110 TIEPBOM OYKBE OTYECTBA CTYICHTA.

Tabmuia. Beioop Homepa BapraHTa
Byksa A b B r il E,E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bbyksa M H, 1O | 0,4 I1 P,U | C,UI | T, ] Y o,0 | X, 1
No Bap. 11 12 13 14 15 16 17 18 19 20

Janbl koopauHaTel BepiinH TpeyroibHuka ABC. CocTaBUTh ypaBHEHHMSI CTOPOH TpPEYTOJIbHHKA.
CocTaBUTh ypaBHEHHsI MEIMaHbl, BHICOTBI M OMCCEKTPUCHI yria A, HAWTU UX JUIMHBL. COCTaBUTH
YpaBHEHUS NPSAMBIX, IPOXOAAIIMX YEPE3 BEPIIMHBI TPEYTOJbHHUKA U NAPAIIEIBHBIX €0 CTOPOHAM.

Homep KoopauHaTh! KoopauHaTh! Koop/HHaTh!
Bap. TouKH A TouKH B Touxu C
1 (1;,2) (3;4) (-1, 2)
2 (4;2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5; 3) (-1, 0)
5 (0;4) (-5; -1) (2;2)
6 (-1;,2) (3;-2) (1;4)
7 (3;4) (21) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5;0) (2,2 (-2;3)
10 (-3;2) (-1,5) (3:2)
11 (1, 3) (-2;4) (-3;1)
12 (-2;3) (-5; -2) (1;2)
13 (-5; -1) (2;2) (0;4)
14 (0; 5) (1;2) (3;-2)
15 (1;4) (3;-2) (-5;4)
16 (3 2) (-1, 5) (-3;-3)
17 (-2; -1) (3;4) (-1;2)




Howmep Koopaunatst Koopaunats! Koopaunats!
Bap. TOYKU A TOYKHU B touku C
18 (4;2) (6;-3) (2;3)
19 (0; 2) (1;5) (-2;-2)
20 (2;3) (4;5) (1;2)
3amaua 2

Howmep BapuanTa 3a1auu OnpeaessieTcst ¢ IOMOIIbIO TaOIHIIBI 110 epBoii OyKkBe (haMUIINU CTYICHTA.
Tab6muia. Beioop Homepa BapraHTa

Byksa A b B r )| E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIO|O04d]| I PYU |[CII|TU| V | @0 | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[To xoopauuaTam BepiinH nupamuabl ABCD cpeactBamu BEKTOPHOM ainreOpbl HAUTH:
1) nuunbl pedep AB u AC,
2) yron mexny pedpamu AB u AC;
3) mnomaaes rpanu ABC,
4) mpoekuMIo BEKTOopa AB na AC;
5) o0beM nupaMubl.
Homep | Koopaunats! Toukn | Koopaunats! Toukn | KoopaunaTel Toukn Koopaunatsl
Bap. A B C ToukuD
1 (1;2;3) (-1; 3; 6) (-2, 4, 2) (0; 5; 4)
2 (-1,2;0) (-2, 2; 4) (-3;3;0) (-1, 4;2)
3 (2;2;3) (-1, 2;0) (0;3;3) (2; 4, -5)
4 (0;-1;2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
5 (3;0;2) (2; 0, 6) (1,1, 2) (3:2;4)
6 (0; 2; -1) (-1,2;3) (-2;3;-1) (0; 4; 1)
7 (2;3;2) (1;3;6) (0; 4; 2) (2;5; 4)
8 (1;0; 2) (-2; 0; 6) (-3;1,2) (-1;2; 4)
9 (2;0;3) (1,0;7) (0; 1, 3) (2, 2;4)
10 (-2;1;3) (-1, 1; 3) (2;0;2) (2;0; 4)
11 (2; 4; -6) (1;3;5) (0; -3; 8) (3;2;3)
12 (-2;3;5) (1;,-3;4) (7, 8;-1) (-1, 2;-1)
13 1; 3;5) (0; 2; 0) (5;7;9) (0; 4; 8)
14 (3;-5; 2) (4,5, 1) (-3;0; -4) (-4, 5; -6)
15 (4;5; 2) (3;0; 1) (-1;4;2) (5,7, 8)




Homep | Koopaunate! Touku | Koopannatel Touku | KoopauHatsl TOUKH Koopaunatst
Bap. A B C ToukuD
16 (5,1,0) (7, 0; 1) (2;1;4) (5;5;3)
17 (4;2;-1) (3;0;3) (8,0;4) (5 -1;-2)
18 (4;-3;-2) (2,2;3) (-1;-2;3) (2;-2;-3)
19 (3;1;1) (1,4, 1) 117 (3;-4;-1)
20 (2;2;0) (-2;3; -2) (2;-3;3) (1,5; 5)

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NpPOBEPSIEMblE BPYYHYIO BBINOJHSIOTCS CTYACHTaMU CaMOCTOSITEIbHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMHU. PemieHus 3agady MOryT ObITh
BBIMIOJTHEHBI OT PYKH B TETPaAsXx B KIETKY WM HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢dopmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOCHBI B CUCTEME KOOPAWHAT C cOOMoAeHneM MacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHITIAETCS Ha IPOBEPKY (POTO BBHIIOTHEHHOTO 3aJaHHUS.

Kpurepun oneHku:

- 6 OaJUIOB BBICTABISIETCS CTYJCHTY, €CJIM MPABUIBHO U B TIOJTHOM OOBEME BBHITIOJHEHBI BCE
3a]a4u;

- 5 OaJJIOB BBICTABIISICTCS CTYIEHTY, €CIM TMPaBHIBLHO BHIMOIHEHO Oonee 90% 3amanuii B
OJlaHKe OTBETOB, HO €CTh HEI0UETHI B PEIICHUU;

- 4 GaJna BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;

- 3 Oanna, ecny paBUIBLHO BBIONHEHO OT 60% 10 75% 3amanwii;

- 2 Gaay, eciu MpaBUIILHO BBIMOJIHEHO OT 45% 1o 60% 3amxanwii;

- 1 Gamnn, ecnu mpaBUIBHO BhITIONHEHO OT 30% 10 45% 3aanuii;

- 0 6aoB, eciu MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuii.

7.2.2. 3apanue 2, npoBepsieMoe BPYYHYVIO

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1

Howmep BapuanTa 3a1a4um onpeaesnsieTcs ¢ MoMOIIbI0 TaOIUIbI IO IepBOil OYKBE UMEHM CTY/CHTA.

Tabnuna. Betbop HoMepa BapuaHTa
Byksa A b B r )| E,E | X3 " K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 IT P4 | C, I | T, 1 v o,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Toctpouts rpaduku GyHKIUH.

Ne DyHKLHH

1 y=-3x*+10x-3, y=In(—x)+1,y=c0s05x -1,y = x* +|x.
2 y=-2x*+5x-1,y=In(x—2),y =c0s2x+2,y = X-|x—1].
3 y=-4x*+17x-4,y=In(x+2),y =sin2x+1,y = x* —|X.




No OyHKIMU
4 y=-5x*+26x-5,y=In3x+2,y=sin2x-2,y = x-|x|.
5 y=2x*+3x-2,y=In(2-2x),y =—cos2x, y = X-|x+1.
6 y=3x*+8x-3,y=In2x+3,y =—sin2x, y = x+2|x+1.
: X X
7 y=4x"+15x-4,y=Inx+3,y = cosz+1 y=-.
X’
8 y =5x*+24x-5,y=In(-3x)+1, y=sin05x -2, y =e*.
9 y=-2x"+3x+2,y=In(x-4),y=sin05x+1,y =In|x.
10 y:—3x2+8x+3,y=|n(—x)+2,y=cos§—2,y:sin\x\.
11 y=6x2—5x+1,y:—lnx+2,y:—sin§,y=e”2.
) X
12 y =-2X +7x—3,y:—lnx+1,y:—cos§,yzln\x—u.
13 y:—2x2+11x—5,y=—ln(x—1),y:sin(2x—%),y:\x2—x\.
) i T 1
14 y=3X"-7x+2,y=2Inx+2,y=-sin(x+=),y = :
3 x+2|
15 y:—3x2+13x—4,y=—|nx—2,y:—cos(x—%),y:x\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y=;x+22,Y=X\X\+4-
17 y=3x"-7x+2,y=—€"+2,y=—sin(x+= )y L
\x+2\
18 y=—2x2+11x—5,y:3X_4,y=—e“2,y:—ln(x—1).
X+2
19 y:—2x2+7x—3,y:cosz,y:BXJrB,y_l n|x—1].
2 X+1
20 y:6x2—5x+1,y:—sing,y:—ex+l,y=e“2.

3anaya 2
Homep BapuanTa 3a1a4m OnpeessieTcs ¢ TOMOIIBIO TaOJIUIIBI 110 MEpBOH OyKBE OTYECTBA CTYACHTA.
Tabnuua. Berbop Homepa BapuanTa
byksa A b B r )| E,E | K3 " K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byxBa M H, 10 | O, 4 IT P,U | C,II | T, 1] v o,0 | X,




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

3anucarhb YPaBHCHHA KPUBBIX B MMOJIIPHBIX KOOPpAWHATAX U ITOCTPOUTL UX.

HOMep F(X’y):O
Bap.
1 y =-5x, x> +y2 =~/3, x* + y* =-20x, x* + y> = 15y.
2 2 2 2 16 2 2
2 X=—4y, X" +y° =200,x"+Yy :EX'X +y° =-14y.
3 X=2y,x*+y?=169,x* +y* =-12x,x* + y* =08y.
4 X—y=8,x"+y’ =121, x*+y* =-14x,x* +y* =06Yy.
5 x+y:1,x2+y2:125,x2+y2:§,x2+y2:12y.
6 x=35,x*+y?=100,x* + y* =-9x, x* + y* =10y.
7 X=X +y?=16,x>+y* =3y, x> +y? =3y.
8 x:%,x2+y2=81,x2+y2:12x,x2+y2:—10y.
9 x:g,x“ryz:64,x2+y2:—8x,x2+y2:0,4y.
10 y=-3,x"+y? =49, x> +y* =-5x,x* +y? =6Y.
11 X=-3,X*+y>=36,x>+y’=bx,x*+y’ =-6Y.
12 y:%,x2+y2:25,x2+y2:—4x,x2+y2:5y.
13 X=-1,x*+y> =9, x> +y*=3x, x> +y’ =-4y.
14 y=05x"+y’ =12, x> +y? =x,x* +y* =-y.
15 x=05,x2+y2 =3, X" +y?=—x, X2 +y? =12y.
16 x=1,X"+y?>=3,x>+y> =4x,x* +y* =by.
17 y=3,x"+y>=4,x"+y® =4x,x* +y* =by.
18 X=3,X"+y?=5xX"+y?=6X,x"+y>=7y.
19 y=5x"+y*=6,x"+y’ =7x,x*+y* =8y.




Howmep F(X,y)zo

Bap.

20 X=5X"+y?=7,x"+y>=8x,x*+y’ =9y.

3amaua 3
Howmep BapuaHTa 3a1a4u ONpeIessieTcst ¢ MOMOIIBIO TaOJIHIIBI 110 epBOi OyKBe (haMUIINU CTYICHTA.
i} Tabnuma. Berbop HOMepa BapuaHTa
Byksa A b B r il EE|XK3| n K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 I1 P4 | C,II | T, 1 Y o,0 | X, 1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Beraucnute npeaens! GyHKIUN, He TOIB3YACh cpeacTBaMu TG (epeHINaTEHOTO UCUUCIICHUS.

No [Ipenenst
_ _ 3 ]
D li I' 5x* —11X+2 > Iim(l x)8(1+x ); 3) lim sin (x+10);
. \/7+ X—>o0 5X _8 x—-10 /X2_36_8

X—o0

2) |im(x—+1j 5 limx(In(x—10)— Inx).
X+3 Ko

2 2
D Iim4x 9x+2;2) Iim\/l X +5X - 3) lim tg(x+5)
X—»2 \/5_2 X—>o0 m xa—S\/ﬁ
2 9x-1
. (5x+3 o 9+x
4) lim ; 5) limxIn——.
oo\ 5X -2 e 8+ X
2 _ 3 _ _ 3
D “msx +11x 4; 2 Iimx/l X —8X : 3) lim tg(x — 5);
X——4 \/m_z X—>0 33X+ 2 x=5 9 \/—
3 8x-1
. (3X+5 i X—3
4) lim ; 5) limxIn——.
o=\ 3X+1 > X+ 3
. 3x°+8x-3 . 1-x*-Xx° . sin(x—4) 4)
) lim—————; 2) lim————; 3 I
. )x—>—3 3_ /6_X )x»oo 9X+5 ) 1/X_
C(Ax+1Y" X+5
4) lim ; 5) limxIn——.
ool X —2 oo X—6
3 Iim:%x2 +5x-2 2 Iim3 1-x>+x° 3 Iimx3'+x2 _
X—>-2 2_\/m ’ X—00 (X+1)2 ’ X—0 S|n2 3X,
5

. (Bx+6) x . X+7
4) lim 1 ; 5) imxIn——.

X—0 X —




Ne [Ipenenst
3P +2x—-1. . 2xP+A/x* =3 .. arcsin(x+2).
1) im——————; 2) lim ; 3) lim . X
Xx—>—1 /5+X_2 X—>00 31X6+8 x—0 X +2X
6 p
4) Iim(strzjx “5) limx(In(x =6 ) - Inx).
X—>00 X_3 X—>00
2 3 3 H 2
1 fim 2x2 +5X—3 2 lim IXZ+1+3/x +1;3) jim SINX +%).
, st/ﬁ_ X500 X x>0 ] —COS2X
2 x?
o timl 22X+ -5 limx(n(x +3) = Inx).
X—0 2X2+4 X—>o0
3x* —13x+4 S0l sin(1-2x)
1I| 2I 05) ** ;3 lim—=——-~7;
. ) ot 4 — (12 ) ( ) )H; 4x° -1
3x-1
2) |im@x+3j : 5) limx(In(x +6 ) — Inx).
X—>»00 X_ X—00
. 3x*—-10x+3 : X2+@ tgx + sinx
1) lim ;2) lim(05) ¥ ;3 I| ;
9 % 3-/6 +X m0) P x*+a’ —-a
2x+3
2) |im(x—+3) - 5) limx(In(x —5) - Inx).
X—>00 X+5 X—>0
X+ X
: 3x —-7x+2 sin(1—x)
1) lim = 2) lim27¥+1 2 3y lim 2= 27
10 ) xaz 5 /23+ ) X—>00 ) x—1 \/__1
5x%-6
4) Ilm(X +2] : 5) limx(In(x+5)—Inx).
X—00 X —_ X—00
N Iim3x2—4x+1 2 lim Ux*+1+x. 3l Jsinx
x—1 /8+X_ X—>00 IX _|_ \/F
11 2 s
otiml 23] 5 limx(n(x+5) = Inx).
X—0 2X2+3 X—0
o 2X +9x-5 o) lim 3x 3 "msmﬁ—x;
\/10+ —B7 T g X 42 44X - X0 tgi
12 2
- 3)(2—1 X242 -
4) lim 2 5) limx(In(x—-4)-Inx).
tim 23] 9 imxingc-a)=m)
2 _ —
13 D Iim3x 16x+5_ i 2X )“mtg!x x/ﬂ

2) lim
X—5 2_ /X_l xaoo.’{/x +4+\/X +4 x—0

sin5x




Ne [Ipenenst
2 1-x?
@lm{xz+4] - 5) limx(In( x + 4 ) — Inx).
x>0l ¥° 4 1 X—0
2 . 2 2
D Iim2x + 95X 3;2) lim X VX +6 3) lim g(2x +x) :
14 N2+ x-3 0 o AUx+l M—S|nx
5x
@lm{ 4x );5)mnmm(x—2)—mx)
X—»00 11)( _ 1_ X—»0
1)|m2X +3x-2. )“m\/x2+4+x_3) Iimsin(xz—x)_
15 X—>-2 :2 / X—>0 %/;Z + X ’ x—0 X 'th 2)( !
x-3
@|m{ 2X j : 5) limx(In(x + 2) - Inx).
X—>0 :2)( + (5 X—>00
) lim 2x° +x—-1 2 Iim\/4x2 +1+X, 3 Iimtg(x2 +X).
o x——1 Z_M’ X300 m ' x>0 X . SN 3X ’
2x+5
@lm{ 3 ) : 5) limx(Inx — In(x -6 ))
X—>0 3x+2 X—>00
I Iim2x2—11x+5 2 lim VXt +1-4x° 3)| sin®x
17 =8 B-x T 3x°+8 X2 +1-1
2x+1
@lm{6X+1) : 5) limx(Inx = In(x +6))
X—>0 ES)( _ :2 X—>00
) Iim2x2—9x+4_2 lim Ux* +1+x, 3 lim 2 tg 2
18 NP N — 0 X +1 1
C (ex+3\"
4) lim ; 5) limx(Inx—In(x+6)).
X—>e0 ES)( -1 X—>o0
1 IimZx2 ~7X+3 2 Iimi/x3 +9-x_ : 3 lim _sin7x
19 x—3 \/Egsz _ :3 ! X—>o0 /)(2 -F'zl x—»0'7 /)( 4 zl

. (5x+1)""
4) lim ; 5) limx(Inx —In( x + 5)).
5x -2 Ko




Ne [Ipenenst

2x"’—5x+2_2)Iim x2-+2—x_3)Iim tg6x
X—2 \/ﬁ_\/g ! X—>00 31X3 +4 ! x—0 _\/TSG’

20 2x+3
2) Iim(5X+ 3 : 5) limx(Inx — In( x — 4)).

3amaua 4
Howmep BapuanTa 3a1a4u onpenensieTcst ¢ TOMOIIbIO TaOIHUIIBI IO MEPBOM OyKBE MIMEHH CTYICHTA.
Tabmuia. Beioop Homepa BapraHTa
Bbyksa A b B r | E,E | K3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 1O | O, 4 I1 P,U | C,UI | T, ] Y o,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccenenoBaTh Ha HEMPEPHIBHOCTD (QYHKIMH, HAWTH TOYKH Pa3pbiBa U ONPEAeanTh ux Tui. [loctpouts
cxeMaTHuecKue rpaduku GyHKINH.

No OyHKIUU
x2 —0< X< -2
?— X—4 ! ’
1 1) y=ﬂ; 2) y:u; 3) y=<-x+2,0<x<0;
X—2 X—4 3
X, 0< X< oo,
2X+5, —0o<x<0;
2 08 ’ :
2 1) y=LOX+9;2) yzuﬂ) y=:2x+3,0<x<2;
X=9 X+08 7 2<x<o.
) 2x+5 — X’ +1, —0<X<0;
- X+
3 1)y:£—15i1a2 =——;3) y=9X+1 0<x<2
X—4 2X+5
4 2< X <00,
— X, —wo<X<-2;
. by XATxe K ee
y= ;2) Y= 7 3) y=<94x+4,-2<x<0;
Xx+1 X —~/2
5, 0< X <oo.
) ‘ 6\ —x*4+2,—o<x<-1
— X+
5 DY=§—:Bi§;Dy=———ﬁ3)%:3X+Z —1<x<0;
X—3 X+6
2, 0< X <oo,
, x+3 —X?, —0<X<0;
— X+
6 1) =£—jgiig;2y=>———;$y::2x+LO<XSL
-2 X+3
3, 1< X <oo.




OyHKIUU

-3x+1, — -
EPE x+5 Y7L TR T
2X, l<Xx<oo,
2X+2,— -1
:x2 4%x+3 :B:EL e _w<x<_L
8 1) 1 ; 2) 6,3)y_ x“ =1, -1<x<1,;
B X= 3, 1<Xx<oo.
4x+1, —w0<x<0:;
2 _ X—7 ’
9 1) y=" 6);”3;2) —H;s)yz (x+1),0<x<L;
B X— 4, 1< x <0,
X*+1, —0< x<0;
2 _Bx— X—8
10 1) X oX 6;ay—L—J;$y: X, O0<x<l
X—6 X—8
X+1 1<X<oo.
o Bxe8 V 9‘ —X*+2,—-0<x<0;
11 1) _ X FOXH 7 2) Yy=——;3) y=9X+2, 0<x<2
+4 X-9
5, 2 < X< oo,
6yt 12 V 1@ —x*, —w<x<0:
12 1) _ X FoX+ ;2) Yy=—"7;3) Y=1X, 0<x<3;
+6 x—10
2X+1, 3< X<
Sy 112 PX 1‘ 1-x*, —o<x<1;
x> —8X+ — 1)
13 1 ; = 13) y=<x-1 1<x<4;
) -6 2x -1 )Y <
X+1 4<X<oo.
—_ ‘ 1‘ 3X+95, —oo<x<0:
X2 — _
14 1) X¥2. 9 ;3) y=4(x-5),0<x<5;
-3 3x-1
1 5< X< o0,
: 10w+ 16 ‘X 3‘ 2X+1, —o0<x<0:
x? —10x + )
15 1) y= ;2 13) y=<(x-1),0<x<1,
=" y= 9 y=(x-1)
2, 1< X < oo.
4Xx+5, —0< Xx<0;
, x—/3 ) ;
16 1)y:§—_Jr—5—XiE ‘ ‘ 0<x<2;

+2

X+1 2<Xx<oo.




Ne OyHKIUU
, ax+1 4x~1, -0 < x<0;
X +
17 1)y=x +5X+6;2)y:—;3)y= x* -1, 0<x<1;
+2 4x +1
0, 1< X< o0.
, 5x—1 2X+3, —0<x<0;
X°—4Xx -5 X— )
18 Hy=—""""-oyy="" Ty y=d(x—3),0< x<1;
V=" Y=g 9 y=1(x-3)
4, 1< x<oo.
, 6x 1 1 2X+2, —o<x<-1;
— X +
19 1)y=ﬂ;2)y=u;3)y= x* -1 —1<x<l
X—3 6X+1
4 1<x<oo.
, ‘2 3‘ 0, —00<X<0;
X +
20 ) y=XEBXHIS . oy X gy Dok, 0<x<3
+5 2X+3
5x+1, 3< X <00,

Kpartkoe onucanue u perjiaMeHT BBIIIOJIHEHHUS

3a)1aH1/1;1, MMPOBECPACMBIC BPYYHYIO BBIIOJHAKOTCA CTyACHTaAMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJPOOHBIE PEIICHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCIICHHUAMU. Pemenns 3agaa4 MOT'YyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTropa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM macmrtaba. B ciydae
PYKOIMCHOT'O BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 33 JaHHSL.

Kputepun onenkmn:

3amanue 2, mpoBepsieMoe BPYUHYIO, COJEPKHUT 4 3a/1auu, KaxI0e U3 KOTOPBIX OIEHHBAETCS B
2,5 Oamna.

2,5 OGaruta BBICTABIISIETCS] CTYIEHTY, €CIIH 33JJaHHE BHIITOJIHEHO B TIOJTHOM 00BEME;

2 Gajula BBICTABIIAETCS CTYJEHTY, €CIIM 3aJJaHHE BBINOJIHEHO B 00bEéMe oT 80 % U BhIIIIE;

1,5 Ganna BeICTABIISIETCS CTYJIEHTY, €CITH 3aJIaHUE BBITTOTHEHO B 00BhEMe oT 60 % 1o 79 %

1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHUE BBINOJIHEHO B 00bEéMe oT 40 % 110 59 %

0,5 6ayuta BBICTABIIIETCS CTYJCHTY, €CITM 33JJaHUe BBITTOJIHEHO B 00BéMe oT 20 % 10 39 %

0 GasIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. TunoBble BOMPOCHI W3 O0aHKA TECTOBBIX 3aJaHUH /JIsi NPOMEKYTOUYHOTO W
HTOTOBOI'0 TECTUPOBAHUSA

3aganue Nel
Kakoe 12 HIDKeCTIeTVIONIY BEIPa;KeHHI ABIAETCA oI el eTHTeTeM MAaTPHIIBI A’

(ay )
A=
\Az1 A

BriGepute ouH U3 5 BApHAHTOB OTBETA:



105 + A1

Ay 05 + Ay

(hydp — Aty

ay sy + Ay s

gy — Aty

3ananue No2
Brrucmire OITPEeTeTTHT TR MATPHIIRL
(2 -3 1)
M=|3 -6 5
5 -4 2
\ /
Bri6epute oauH U3 5 BapuaHTOB OTBETA!
-17
-23
32
6
-25

3aganue Ne3
Kakue u3 nepeunciieHHbIX CBOMCTB OMPEASTUTENS CIIPABEAJIUBbI?
BriOepuTe HECKOIBKO U3 5 BApUAHTOB OTBETA:

€CJIN B ONPEACIUTENE ECTh CTPOUKA U3 HYJIEH, TO TAKOM OIPENEIUTENh PaBEH
HYJIIO

€CII B OTIPEICNIUTENE eCTh CTONOCI U3 HYJIeH, TO TaKOW OMpeAeTUTENb PaBeH
HYIIIO
OTIPEICTTUTENb, COACPKAITUIN BE OTMHAKOBBIE CTPOKHU, PABEH HYJIIO

€CJIM B OTIPEICIIUTENIE JIEMEHTHI KAKOW-TO CTPOYKH UMEIOT OOIININ JCIUTENh,
TO OH PaBEH HYIIIO

OTIpeICTUTENb, COJIEPKAIIHI JIBE MPOMOPLUOHAIIBHBIE CTPOUYKHU, PAaBEH HYJIIIO

3aganue Ned



1
MiHopoM 3nemMeHTa (I onpenemmrena |0 4 5| apnderca?
6 7 8

-2
(FF¥]

BriOepute oauH U3 5 BapuaHTOB OTBETA!

5
8
3
0 5
3
6 8
4
6 7
4 5
7 8
3aganue Ne5
(2 -1 —1)
BeriHciHre onpefemHTeTs MaTpibl K =3 4 -2
3 -2 4
M, r

BriOepute oauH U3 5 BapuaHTOB OTBETA!
60
16



-40
65
3apanue Ne6
2 3 1
MHHOpPOM 371eMeHTa (15, ompenemmrend |0 4 7| apngerca?
1 5 6
BriGepute ouH U3 5 BAPHAHTOB OTBETA:
2 3
0 4
2 1
0 —
0 7
6
3
5 6
2 1
1 6
3amanue Ne7
2 3 1
MHHOPOM 371eMeHTa (15 onpenemyrend |0 4 7| asmaerca?
1 5 6

BriGepute ouH U3 5 BApHAHTOB OTBETA:



7 2 3\
o 2
(2 1)
o =
x__l 6__).
S
7 2 1\
&
3amanme Ne8
1 3 2
Brramcmire onpeqemrems Mmatpmpl M =0 4 6
1 2 3
BeiOepuTe ofMH 13 5 BAPHAHTOB OTBETA!
18
12
10
0
15
3aganue Ne9
3 6 8
MHHOPOM 7TeMeHTa (5, ompetemarend [/ 9 3| asmaerca?

[a—
L
1



BriOepute ouH U3 5 BapuaHTOB OTBETA!

|K3 6 %
1l 3
|( 3 8\‘
.":.ﬁ .-1".
.
! 3 8'-.
| - -
" J..J-
7?)
1 3,
3ananue Nel(
1 2 2
Brramcmire onpeqemrems Matpmpl M =10 1 6
1 3 3

Bribepute onuH U3 5 BapuaHTOB OTBETA!

8

-5
10
0

-15

3apanue Nell
7 6 8
MHHOPOM TTeMeHTa (15, ompenenutens |/ 0 5| senaerca?

4

v
oy



BriOepute ouH U3 5 BapuaHTOB OTBETA!

7
_1 6__).
i - 8'-.
|I("? 6.-\'
4 3,
'(..6 '\‘
.k_3
Y
3aganmne Nel2
2 3 4
Berucmire OIP e eTHTETE 4 5 6
2701
Bribepute onuH U3 5 BapuaHTOB OTBETA!
21
11
37
20
-11
3amanmne Nel3
2 3 4 1
4 5 &6 0
Brrycmite OIMpPeJeTHT TR 27 1 9
1 2 5 7

BriOepute oauH U3 5 BapuaHTOB OTBETA!

110



100

-100
53
87
3aganue Nel4
2 8 1
BEMHCTIHIE OTPeqemHIens ¥ 7 5
321
BriGepute ouH U3 5 BAPHAHTOB OTBETA:
39
42
-42
-39
56
3aganme Nel5
2 8 1 4
BrrmcmiTe crrq:re;[m}nanbi ; ? z
o1 2 =

Bribepute onuH U3 5 BapuaHTOB OTBETA!
102
87
702
205
200



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBas wmarpuua. JlelictBusg Hajg MaTpuuamu (CIOKEHHE, YMHOXXEHHME Ha 4YHCIIO,
YMHOXKEHUE CTPOKM Ha CTOJIOEl], YMHOKEHHE MATpHIbl HA MaTpUIly, TPAHCIIOHUPOBAHUE) U
yCJIOBHSI X BBIITOJIHCHMSL.

Onpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OnpenenuTenb MaTpULbl N-0T0 MOPSIKA.
CBOIICTBA ONpPEICITUTEIICH.

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHUS, c1moco0 OTBICKaHUSA

Munop matpuiisl. ba3ucHbIil MUHOP MaTpHIlBl, CIOCO0 €ro OTHICKaHUSI.

Panr matpune! u cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrtema JIMHEHHBIX ypaBHEHUH C N HEM3BECTHbIMU. MaTpuuHas ¢opMma 3aluCU CUCTEMBI.
[ Ipumep. YcimoBrue COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

UTo Ha3bIBAIOT PEHICHUEM CUCTEMBbI JIMHEHHBIX ypaBHEHUI n Hen3BecTHhIMU. Kakue cucteMsl
Ha3bIBAIOT COBMECTHBIMM M HECOBMECTHBIMH. Kak HaWTH perieHrue CUCTEMBbI C MOMOIIbIO
MaTpUIIBI 0OPAaTHOM K MAaTPUIIE CUCTEMBI.

VYcioBue CylecTBOBaHUS E€OUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEWHBIX YPaBHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe PpCHICHUC HAa3bIBACTCA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIOBHWH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBUAJILHBIC PCIICHUA

10

ANTOPUTM OTBHICKAHUS PEIIEHHUs TPOU3BOIBLHOM CUCTEMBI TMHEHHBIX YpaBHeHUN. basucHbIle u
CBOOOIHBIE HEN3BECTHBIE.

11

BCKTOpH. KOJ'IJ'II/IHeapHOCTL, KOMIIJIAHAPpHOCTHL BEKTOPOB.

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU: CIIOKEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
UlnneitHast KOMOMHAIMS BEKTOPOB.

13

JIuHeliHass 3aBHUCHMOCTH BCKTOPOB. CBs3b MCXKAY KOJUIMHCAPHOCTBHO U JIMHENHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHCHUMOCTBIO TpEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basnc, pasnmoxkeHwe BeKTOpa 1Mo 0a3ucy, KOOpIMHATHI BEKTOpa B 3aJaHHOM Oaswmce.
OpTroHopMupOBaHHBIN 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPaMHU B KOOPJMHATHON (opMe.

15

JlexapToBa cucreMa KOOpJIMHAT Ha IUIOCKOCTH U B MpocTpaHcTBe. KoopauHaTel TOYKU H
BEKTOPA B IEKAPTOBON CHCTEME KOOPAMHAT.

16

[Tpoekius BekTOpa Ha OCh U €€ CBOMCTBA. CBA3b KOOPJIMHAT BEKTOPA U €ro MPOEKIINI Ha OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT.

17

CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA. BBIpa)KCHI/IC CKaJIIpHOT'O ITPOU3BCACHU
UCPE3 KOOPANHATBEI BEKTOPOB. BBIpa)KeHI/Ie JJIMHBI BEKTOpA M yIijla MCXKIAY BCKTOpaMUu YCPE3
KOOPJAWHATBI BEKTOPOB.

18

BekTopHOE pon3BeIcHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATHI BEKTOPOB. VcIoap30BaHNe BEKTOPHOTO IPOU3BEICHMUS.

19

CMemiaHHOe TPOM3BEACHHME BEKTOPOB U €ro TeOMETpHuYecKUid cMbIci. BolpakeHue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHue yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHUMU JIMHUU Ha IUIOCKOCTH, YpPABHCHHU IIOBCPXHOCTU U JIMHUHU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




Bonpocsl k 3auéry

n/n
22 |BwiBOJ 001IIET0 YpaBHEHUS IIJIOCKOCTH.

Paznmuunbie (hopMBI 3amucu ypaBHEHUS TUIOCKOCTH: O0IIee; MPOXOJAIIei depe3 3aJaHHYIo
23 [TOYKy MEpHEHAUKYISIPHO 3aJaHHOMY BEKTOpYy; B OTpe3Kax; HopmupoBaHHoe. Kakyro

MH(OPMALIKIO O TUIOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUN

24

PaccTosHME OT TOUKH J0 IINIOCKOCTH.

25

Vron MCKAY MIIOCKOCTSIMHU. VcaoBue NapayICJIbHOCTH U NCPICHIAUKYIIAPHOCTU IUIOCKOCTEH.

26

YpaBHEHUS PSIMON B IIPOCTPAHCTBE: KAHOHUUYECKUE; TapaMETPUUECKUE; IPOXOASILIEH Yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

Yron MCKAY MPAMBIMH B IIPOCTPAHCTBC. VYcaosue napajiyiCJIbHOCTHU U NCPICHAUKYIAPHOCTH
ITPSAMBIX.

28

VYron mMexay npsMOW M IUIOCKOCTBIO. YCIOBUE IMAPAJUIEIBHOCTH M INEPIEHIUKYISIPHOCTH
NpSIMOM U TJIOCKOCTH.

29

VYpaBHEeHHE NPSIMOM Ha MJIOCKOCTU: 0011ee; ¢ YIIIOBbIM KO3 GUIIMEHTOM: IPOXOASIIEH uepes
BaJJaHHYIO TOUKY; IMPOXOISIIEH depe3 nBe 3anaHHble Touku. Kakyto nHbopMamuio o mpsaMoit
HecyT KO (UIIMEHTh] STUX YPaBHEHUI.

30

Yron MCKAY NpAMBIMA Ha ITIJIOCKOCTH. Ycaopue MnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTH
IIPSAMBIX.

31

Jluauu BTOpOro mopsiika Ha IIockocTH. OOliee ypaBHEHHE, OCHOBHBIE TUIIBI JIMHUN U UX
KaHOHUYECKHE YPaBHEHUSI.

32

Onnurnce, runep6osna, napadbona. KanoHndeckne ypaBHEHHsI, XapaKTEPUCTUKHU, CBOWCTBA

33

[ToBepxHocTu BTOpOro mnopsiaka. OCHOBHbIE THIBI MOBEPXHOCTEM M MX KaHOHMYECKUE
YpaBHEHU.

34

WccnenoBanme ¢hopMbl TOBEPXHOCTH BTOPOTO MOPSIIKA METOJOM CEUEHUH.

35

Yro Takoe ¢pynkuus. [Ipumep. Criocobs! 3aganus pyHkuuu. O6nacTs onpeaenaeHus GyHKINH.
CrnosxHas ¢pyakuus. [lpumep.

36

OCHOBHBIE 3JIeMeHTapHble QYHKIMK U UX Tpaduku. dnemeHnTapHas yHkius. [Ipumep

37

[Tpenen pynkuun. beckoHeuHo masnble 1 6€CKOHEYHO 0oJbIIMe QYHKIUU, CBSI3b MEX]ly HUMU

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIIHH.

39

CaoiicTBa npezenoB GyHKIMI. 3aMedaTesbHble TPEebl.

40

HenpepoiBHoCTh (yHKIIMYN B TOUKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMIPEPHIBHOCTH AIIEMEHTAPHON (QYHKIMU U €€ UCTIOIb30BaHUE TIPH  BBIYMCICHUN
peJIeIIOB.

42

CaolicTBa (YHKIMI, HEMIPEPHIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3pbiBa QYHKIUHN U UX KJIaccu(UKaIus.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

dopma
NMpoBeaeHUs
NPOMEKYTOYHOM
arTTecTalnu

Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 40 u 6onee
«3a4TECHO» 0aJIoB 1O pe3yIbTaTaM OCBOCHHUSI

Kypca

1 3auér Crynent Habpan menee 40

«HE 3a4TEHO» 0aJuI0B 1O pe3yJbTaTaM OCBOECHHUS
Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemaruka B mpuMepax u 3agadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe mmocobue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caitt]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®unumnosa, /[.B. Cepreena, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.CnoGoxckas - Bonorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DNEeKTpOHHO-OnOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HHGOPMANMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : HaydHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DaeKkTpoHHBIH pecypc] : KOJJIEKIHS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrponHsIii pecypc] : aeKTpOHHAs HH()OPMAIHS : apXUB HAyUHBIX )KYPHAIIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (nata, HOMep, CPOK AeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

Aynuropus BeOKOH(pEpEeHIIUH. DKpaH TEJIEBU3UOHHBIN, LIUPMBI,
YueOHast ayAuTOpHs AJIs IPOBEICHUS 3aHITHI | TPOKEKTOP Ha ITaTUBE. CTOI
JIEKIIMOHHOTO TUMA. YueOHas ayAuTOpUs IS | TPEo1aBaTeIbCKUH, CTYJIbA
MPOBEICHUS 3aHATHH CEMHHAPCKOTO THIIA. | IPEToIaBaTeIbCKHUE. , Tpancnapant-

VYuebHast ~ ayauTopus UL KYpCOBOTO | IEpeTsKKA, CHCTEMHBIH OJIOK.
1 | mpoektupoBaHusi (BBIIOJHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMii  YdueOHas ayauTopus s
NPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectanuu. (YJIK-807).

2 [Tomemenue st caMOCTOSATENBHONH pa0oThl | CTOJBI YYCHHUECKHE, CTYIIbs YICHHYECKHE,
cryaenros (I'-401). I1K c Beixogom B cetb MHTEpHET
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