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1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHEWIIETr0 UCIOJB30BaHUs B JIPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHIUIMHAX
€CTECTBEHHOTO COJICpIKaHMsI, MPUOOPETCHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JUCHUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPHUMEHEHHUI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPEeOOBAaTHCS IOMOJHUTENBHO B MPAKTUYECKON M HCCIeoBaTeNbCKOM padoTe,
dbopMUpOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO H  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiauHbl B cTpykrype OITIOIT BO

JIMCHMIUTMHBI W TMPAKTHKH, HAa OCBOCHHUM KOTOPBIX OasupyeTcs JaHHas IUCIUIUIIMHA:
MareMaTuka (1IKOJBHBINA Kypc), anredpa (IIKOJABHBIA Kypc), reoMeTpus (IIKOJABHBIA Kypc), aredpa
1 Hayajia agajan3a (IIKOIbHBIN KYPC).

JIMCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
npeamectpyroiiee: "Boiciias Mmatemaruka 2", "Briciias maremaruka 3", "®duszuka", "Mexanuka".

3. [InanupyemMble pe3yJbTaThl 00yUeHHSs

npodeccroHanbHOM
JeATEILHOCTH Ha OCHOBE
HUCITOJIB30BaHUA
TEOPETUUCCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U
TCXHUYCCKUX HAYK, a
TaK)Xe MaTeMaTHYECKOT0
anmapara

MOMOIIBI0  MaTEeMAaTHYECKOTO
armapara BeKTOPHOM anreOpsl,
AHAIMTUYECKOH TEOMETPUM H
MaTEeMaTHYECKOTO aHAIH3a

dopmMupyembie U HNuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIM A o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
OIIK-1. Ciocoben OIIK-1.6 Pemenve | 3HaTh: OCHOBHBIE MMOHATUSA JIMHEHHOU
pemarts 3aj1a4u HHIKCHCPHBIX 3aaa4 Clu BEKTOPHOM anredpsl,

AQHATUTUYECKOW TEOMETPUU, METOIbI
MaTeMaTHIECKOTO aHam3a "
MOJICTTUPOBAHUS, HEOOXOIUMBIC ISt
uaeHTuduKanuu, GopMyIuPOBAHUS U
pemieHus nmpodeccuoOHANBHBIX 3a/1a4
MPOMBIIIICHHOTO ¥ TIPaXIaHCKOTO
CTPOUTENHCTBA

YMmers: BBISIBIISATD
€CTECTBEHHOHAYYHYIO CYILIHOCTb
TEXHUYECKUX M TEXHOJIOTHYECKUX
npobieM U TpodecCHOHATBHBIX
3a/a4, IPUBJICKATh Ul UX PELICHUS
COOTBETCTBYIOIIMM MaTeMaTU4ECKUN
amnmapar ITPOMBIILIJIEHHOTO u
I'PaXIaHCKOI'0 CTPOUTENHCTBA

BJ'IaI[eTBZ HaBBIKaMH HCIIOJIb30BaHUS

OCHOBHBIX 3aKOHOB nu METOA0B
BBICIIICH MaTEeMaTHKH,
MaTeMaTUu4YCCKOIro MOJCIIMPOBAHUSA
JUIST UIEeHTU(DUKAITUH,
¢bopmynupoBaHus 51 peuenus
po¢eCCUOHATBHBIX 3ama4

MONPOMBIINIJICHHOTO W T'PaXAaHCKOIO
CTPOUTCIIECTBA




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

3HaTh: OCHOBHBIE yYpaBHEHU,
OMUCHIBAIOLINE OCHOBHBIE
dbuznveckue MIPOIIECCHI, v
IIPUMEHEHUEM METOAOB JIMHEHHOU
anreopsl u MaTeMaTH4eCKOro
aHaIu3a, HEOOXOINUMBIE TUTSE

OIIK-1.7 Pemenue
YpaBHEHHI, OMHCHIBAIOIIUX
OCHOBHBIC buznveckue
MPOLIECCHI, C MIPUMEHEHHEM
METOJIOB JIMHEHHOU
anreOpbl u

MaT€MaTHYCCKOI'O aHA/In3a

uaeHTuduKanuu, GopMyIupPOBAHUS U
pemieHus npodeccuoOHANBHBIX 3a/1a4
MPOMBIIIICHHOTO ¥ TPaXXIaHCKOTO
CTPOUTENLCTBA

YMeTh: NpUMEHSATHh METOAbI TUHEHHOM
anreOpbl 1 MATEMATHYECKOTO aHaIH3a
npu peleHnmn YpaBHEHUH,
OIIMCBhIBAIOIINX OCHOBHBIC
(bU3HUIECKHEe TTPOIIECCHI

BJIa,Z[GTBI HaBbIKaMU HCIIOJIB30BaHUSA
AJIEMEHTOB JIMHEHHON anreOpsl
MaTeMaTUYecKoro  aHajausza  IpH
pElIeHNH YpaBHEHU, OMUCHIBAIOIINX
OCHOBHBIE (DU3UYECKHE MPOLIECCHI

3HaThk: OCHOBHBIE CIIOCOOBI
UHTEpIIpETaluu [IOJy4YEHHBIX
pe3yJIbTaTOB,; OCHOBHBIE

MAaTCMAaTUYCCKHUEC MOJCIU TMPUHATHUA
peH_IeHI/H\/'I; MaAaTEMAaTHYCCKUEC METOJbI U

OIIK-1.8 O6paboTka |TTPUCMBI 00pabOTKH KOJIWYECTBEHHON
pacyYETHBIX y | MHbOpMaruy
SKCICPUMCHTAIBHBIX VMeTs: 06pabaThIBaTh u
AaHHBIX BCPOATHOCTHO- | yyreprpeTnpoBarh TIOJTyYEHHBIE
CTaTHCTHHICCKIMU pe3yibTaThl ¢ HCHOJB30BAaHUEM
MeToIaMn BEPOATHOCTHO-CTATUCTHYECKHX
METO/I0B
Bnagers:  MaTeMaTHYECKUMH M
KOJINYECTBEHHBIMH METOaMU
PEILIEHHs THIIOBBIX 3a/1a4
3HaTh: OCHOBHBIE CIOCOOBI PEIICHUS
MHKEHEPHO-TEOMETPHYECKUX  3a1a4
rpaduyecKuMu cnocodbamu
OITK-1.9 Pemerne 222
VMeTh: IPEMEHATH METO/bI PEIICHUS
MHKEHEPHO-
MHKEHEPHO-TEOMETPHYECKUX  3a1a4
r€OMETPUYECKHX 3a1a4

rpaguIecKuMu criocodamu

rpaduyecKuMu cnocodbamu

Brnaners: HaBBIKAMH HCIIOJIB30BAHHS
rpadUyecKux  CHocoOOB  peIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a]1a4




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe

OLIEHOYHOI0 CPeACTBA)

Monayins 1. Jlek 1 Marpuiisl. [lelicTBUS HaJ HUMU. 1 2 - -

JIuneiinas OO6parHas maTpuIa

anredpa

Monayins 1. IIp 1 Onpenenureny U UX CBOMCTBA. 1 2 - -

JInHeinas Brrunciienue onpeaenurenei

anredpa

Mopyns 1. Jlek 2 Hccnenoanue cuctem JIMHEWHBIX 1 2 - -

JIuneitnas ypaBHeHui. Teopema Kponekepa-Kanemimn

anreOpa

Mopyns 1. IIp 2 Pemenue cucrem TMHEWHBIX YpaBHEHHMN 1 2 - -

JIuneitnas Merogamu Kpamepa, ['aycca u cpeacrsamu

anreOpa MaTPUYHOTO UCUUCTICHUS

Monayinsb 1. Cp 3aganue 1, 3amaun 1-3 paznena Ne 1 1 38 - 38 3aganue 1, mpoBepsieMoe

JInHeinas "Jluneiinas anredpa" Bpy4uHy10. TectupoBaHue

anredpa on-line (MpOMEXyTOYHBII

TECT, UTOTOBOE
TECTUPOBAHUE)

Monyis 2. Jlex 3 Bexkrops! u aelictBus Hag HUMU. basuc. 1 2 - -

BektopHast [Tepexon ot ogHOTO 6a3uca K APYroMy.

anreOpa

Monayins 2 IIp 3 CxkansapHoe, BEKTOPHOE, CMENIaHHOE 1 2 - -

Bekropnas MIPOU3BEJICHNE BEKTOPOB B IEKAPTOBOM U

anredpa

MIPOHU3BOJILHOM Oa3zmce




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monayins 2 Cp 3aganue 1, 3amaun 1-2 pazngena Ne 2 1 38 - 38 3aganue 1, mpoBepsieMoe

BekropHas "BekTopHas anreopa" BpyuHy10. TectupoBaHue

anredpa on-line (MpOMEXyTOYHBII
TECT, UTOIOBOE
TECTUPOBAHUE)

Monayns 3 Jlek 4 [TonsTre 06 ypaBHEHUU JTUHUHU Ha 1 2 - -

AHaJIUTHYECKAs IIJIOCKOCTH. Y paBHEHMS IPSIMON Ha

reOMETpHUSI iockocTH. [ImockocTh B mpoCcTpaHCTBE.

Monayns 3 IIp 4 [Ipsimasi Ha MJIOCKOCTH M B TPOCTPAHCTBE. 1 2 - -

AHaMTHYECKast [ImockocTh B IpOCTpaHCTBE

reOMETpHUSI

Monayns 3 Jlek 5 Kpusbie BTOporo nopsiaka. Syiuic. 1 2 - -

AHaMTHYECKast I'unep6ona. [Tapa6ona. Kpubie Broporo

reOMETpHUSI MOpsKa B MOJIIPHOU CUCTEME KOOpIUHAT.

Monyis 3 IIp 5 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 - -

AHanUTHYECKas [HunmuHaprYecKre MOBEPXHOCTH.

reoMeTpust Konnueckue noBepXHOCTH M TOBEPXHOCTH

Monyis 3 Cp 3ananue 1, 3agaun 1-2 paznena Ne 3 1 38 - 38 3ananue 1, npoBepsemoe

AHanUTHYECKas "AHanuTuyeckas reomerpus’” BpyuHy10. TecTupoBaHue

TEOMETPHUSI on-line (MpoOMeKyTOUHBIH
TECT, UTOIOBOE
TECTUPOBAHUE)

Mopyns 4 Jlek 6 Oynkuus. [lonsTe, OCHOBHBIE 1 2 - -

Benenue B XapaKTePUCTHUKH, CIIOCOOBI 3a/1aHUS.

MaTeMaTUYeCKUI OcHoBHBIE dTIeMEHTapHbIE PYHKIIHH.

QHaJTN3 OO6parHas u cioxHast QyHKIHH.




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyins 4 IIp 6 [Ipenen pynkmuu. beckoneuyHno masbie U 1 2 - -
Brenenue B O0eckoHEeYHO Oonbive PyHKINHU, CBSI3b
MaTeMaTUYeCKUI Mexy HuMH. [lepBbIii 1 BTOpOi
QHAIIN3 3aMeyvaTeNbHbIE TIPEIETIbI.
Monyins 4 Cp 3aganue 2 1o pasneny "BBeneHue B 1 38 - 38 3aganue 2, mpoBepsieMoe
Beenenue B MaTeMaTuyeckuil anaius" Bpy4uHy10. TectupoBaHue
MaTeMaTHYeCKUI on-line (MpOMEXyTOYHBII
QHAIIN3 TECT, UTOIOBOE
TECTUPOBAHUE)
ITA IIpomexyTrouHas aTTecTanus (3a4€T) 1 0,25 - -
Kontpons |3auér 1 3,75 - - Bomnpocs! k 3auéty NoNo 1+
43
Hroro: 180 -



5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" HCHONb3yIOTCS:

TEXHOJIOTUS TUCTAHLIMOHHOT0 00yueHMsI B paMKax npoekTa «Pocauctanry;

TEXHOJIOTUSI MOYJIBHOTO ¥ OJI0YHO-MOYJIBHOT0 00y4YeHHs (CoaepKaHue yueOHOTo MaTepuaia
KECTKO CTPYKTYPHUPOBAHO B LIEJISAX €T0 MAKCUMAJIBHOTO YCBOECHHS, COITPOBOKIAAETCS 00513aTEIbHBIMU
OJ0KaMM yIIpa>KHEHUH U KOHTPOJIS);

TEXHOJIOTUS pa3BUBAIOLIET0 00y4YeHHUs (IPOBEACHUE JIEKIUI, TPAaKTUYECKUX 3aHATHUI, 3a4€Ta);

TEXHOJIOTUS TU(PEpEeHIIMPOBAHHOTO 00yUeHH (TPEAIaraloTcs 3aJaHus Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOIO OOy4YeHHs (OCYIIECTBISIETCS MESITEIBHOCTh C MYJIbTHMEIHA
poTrpaMMaMHU, HCIIOJIb30BaHNUE PECYPCOB M BOBMOXKHOCTEH MHTEpHET, KOMITBIOTEPA).

6. MeTtonuyeckue yKa3aHUs M0 OCBOEHUIO TUCHUILIHHBI

B xone mneKnMOHHBIX 3aHATHI OOydaromeMmycss HEOOXOIMMO BECTH KOHCIEKTHPOBaHHE
yuyeOHOTO MaTepuana, oOpamias BHUMaHHEe Ha (HOPMYITHPOBKHM, PACKPBIBAIOLIUE COJCpKAHHUE
n3ydaeMou nuciuIuiHbl "Beiciras matemaTtuka 1". YKenareabHO 0CTaBIATh B paO0OYMX KOHCIIEKTaX
NOoJIsl, HAa KOTOPBIX JeNaThb MOMETKH, MOAYEPKUBAIONINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETUUYECKUX TOJIOKECHHIA.

CamocrosarenbHas paboTa CTYACHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIbHOCTH.
CamocrosiTenbHas pa0doOTa BBIOJHSETCS BO BHEAYJUTOPHOE BpeMs 10 3adaHUI0 U IIpU
METOAMYECKOM PYKOBOJICTBE MIPEIoIaBaTelsi, HO 0€3 ero HeMmoCPeICTBEHHOTO YUaCTHsL.

CamocrosiTenbHas paboTa CTYACHTOB IIPEIyCMAaTPHUBACT BBIMOJHECHHE HMPOMEKYTOUHBIX
TECTOB, 3aJlaHHH, TMPOBEPSEMbIX BPYUHYIO, COCTABJICHHBIX M3 3aJad 0 TeMaM Kypca, UTOTOBOI'O
TecTa 1Mo KypCy, U3y4eHHE MaTepuasioB JIEKIUI 1 3JIEKTPOHHBIX YI€OHHKOB, OTBETOB Ha BOIIPOCHI
CaMOKOHTPOJISL.

B mporecce camocTOSTENTbHOM pabOTHl CTYAEHT MpHOOpETaeT HABBIKM CAMOOPTaHU3AINH,
CaMOKOHTPOJIS, CAMOYIIPABIICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEIBHBIM CYObEKTOM y4eOHOU
JeATEIILHOCTH.

B Xoxe moAroToBKHM K MPAaKTUYECKHM 3aHSATHSAM CIIEAyeT M3YyYUTh KOHCIEKTBHI JICKIHH, U
PEKOMEHJOBAaHHYIO JIUTEPATYPY, YIECTh PEKOMEH /AN TIPETIO1aBaTEIs.

Ha npakTudeckux 3aHATHIX CTYACHTHI PEIIAOT 33Jauy MOJI PYKOBOJCTBOM IPEIo1aBaTels.
[IpakTHyeckne 3aHATHS TOCBALICHBl HM3YYCHHIO HamOoJiee BaKHBIX M CIOXKHBIX TeM YydeOHOU
JUCLUTUIMHBL U CITYXKaT Ul 3aKpETUICHUs H3Yy4eHHOT0 MaTepHara.

BaxHpIM KpHTEpuEM yCBOCHHS TEOPUH SBISIETCS YMEHHE peIlaTh 3aJaddl Ha MPOWJCHHBIN
marepuan. llpu pemeHuMM 3agad HYKHO OOOCHOBAaTh KaXKAbIM JTall pelIeHHs, HCXOId U3
TEOPETHUYECKHUX MOJ0KEHUH H3ydaeMoro Kypca. Eciu cTyieHT BUIUT HECKOIIBKO ITyTel perIeHusl, T0
OH JIOJDKEH CPaBHUTH MX U BBIOPATh CaMblil pallMOHANbHBIA. PemieHue 3aqay 1 npuMepoB cienyer
U3J1araTh MOAPOOHO, BBIYHMCICHHUS pacrojlaraTb B CTPOTOM IOPSIKE, OTHENSAS BCIIOMOTAaTEIbHBIC
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET clelyeT MpoBepsTh CIOCOO0aMH, BBITEKAIOIIMMU U3
CyllecTBa [aHHOW 3amaud. PemieHme 3ama4 ompenenéHHOTO THIIA HYKHO TIPOJOIDKATH 10
nproOpeTeHus TBEPAbIX HABHIKOB B PEILICHUH.

Bo Bpems wn3ydeHHs MOIYJIs CTYOCHTHI CaMOCTOSITENBHO BO BHEAyIUTOPHOE BpEMS
BBITIOJIHSAIOT 3a7laHus Kypca M MPOXOIAT TecTUpoBaHME on-line. 3amanust paboOThI, TpoBepseMOn
BPYUYHYIO IOJDKHBI OBITH BBITIOJIHEHBI aKKYpPaTHO, ITOCIIEI0BATEIbHO, 000CHOBAHHE PEIICHHUS 1 OTBET
00s13aTeNIbHBI B KaX/I0M 33JaHHH.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U

HauMenoBanue

Cemectp
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIIK-1 3aganue 1, mpoBepsieMoe BpYUHYIO.

1 OIIK-1 3ajanue 2, npoBepseMOe BPYUHYIO.

1 OITK-1 TectupoBanue on-line (MpoMeXyTOYHBIHA

TECT)

1 OIIK-1 TectupoBanue on-line (MTOrOBBIN TECT)
1 OIIK-1 Bompocsr k 3auéty NeNe 1-43

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepPHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. 3aganue 1, npoBepsgeMoe BPYYHVIO

(naumenosanue OYeHoUHo20 cpedcmea)

Tunossle npuMepsl 3a1aHUM

PA3JEJI Ne 1. JIMHEMHAS AJITEBPA
3amgaya 1

Homep BapuaHTa 3a/1a4n onpeenseTcs ¢ HOMOIIbIO Ta0IUIIBI 110 IepBoii OyKBe (haMUIINHU CTYACHTA.
Ta6nuna. Bertbop Homepa BapranTa

bykgsa A b B r Ji| E, E XK, 3 41 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykgsa M H,IO O, I1 P cI | T, Yy (ORC] X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20
Onpez[eJme CO6CTB€HHBI€ 3HAUYCHUSA U COGCTBGHHBIG BGKTOpBI ManI/II_IbI TpeTbeI‘O nop;lzuca.
Howmep Howmep
Marpuna Marpuna
BapHaHTa BapHaHTa
(2 -1 0] 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
(3 -1 1] g8 -2 2
2 0o 2 -1 12 -1 3 0
0 -1 2 0 1
5 -1 —1] 9 2 -2
3 0 4 -1 13 0 5 O
0 -1 4 12
(2 0 —1] 30 0
4 1 1 -1 14 2 1 -1
-1 0 2| 2 -2 5




2 1 0] -1 -4 -2
5 2 0 15 -1 5 =2
-1 1 3] 1 0 9
4 1 0] 2 -1 0
6 4 0 16 {1 2 4
-1 1 5] 1 1
3 -2 2] 11 -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 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 0 1
0 0 9 -1 1 3

3amaya 2

Homep BapuanTa 3a7a4u onpeaensieTcsi ¢ HOMOIIBIO TaOIHIIBI 110 IEPBOI OyKBE MMEHH CTYIEHTA.
Tabnuua. Beibop HomMepa BapuaHnTa

BykBa A b B r il EE | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 04 I1 P,Y | C,II | T, I y ®,0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ TpeMs criocobamu: 1o popmynam Kpamepa, metogom
["aycca u cpencTBaMyu MaTPUYHOTO UCUUCIICHHUS.

Howmep . . Howmep CucreMa ITMHENHBIX
Cucrema JIMHEUHBIX ypaBHEHHI .
Bap. Bap. ypaBHEHU
+ 2x, - x+x, = -12, X, —x, —4x; +9x, =22,
1 + Tx, — 5x,+2x, = -9, 11 X, +2x, —4x, =3,
-2x, + 5x, — 6x,+3x, = -8. 2x, —3x, +x, +5x, = 3.
- 3x, 4+ 2%, - x, = 2, X, +x,—6x;,—4x, =6,
2 - 2x, + 3x, - 4x, = -2, 12 2x, +3x, +9x; +5x, =6,
+ x, - 4y, + Tx, = 6. 3)61 + 4)('2 + 3X3 — 2x4 =12.




Howmep . . Howmep CucreMa ITMHENHBIX
Cucrema MMHEHHBIX ypaBHEHUN .
Bap. Bap. ypaBHEHUI
x, - 2x, + x; +2 x, = 1, =X = 9x, —4x; = -8,
3 x, - 2x, + x; - 2x, = -3 13 2x,+7x, +3x;+x, =6,
x, - 2x, + x; + 6x, = 5. 3x, +5x, + 2x; + 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, + 3x; - 3x, = -1 4x,+4x, +10x, —5x, =4.
x + x, - x + 2x, = 3 X, —2x, +x, =3,
5 x + x, — x, - 2x, = -, 15 3x,—x, —2x; =1,
x + x, — x + 6x, = T 2x,+x, - 2x,—x, =4.
2x, + x, - x, = 2, X, +7x, —2x,+3x, =3,
6 2x, — X, + x, = 2 16 3x,+5x, +x;,—2x, =5,
2x, + x, + x = 4 —2x, +5x, = 5x, + x, =—4.
8x, — 6x, 4x, + 2x, = 16, —2x, +x, =3x; +x, =4,
7 8x, — 6x, 4x, - 2x, = 8§, 17 4x, +7x, —2x;, —2x, = -6,
12x, - 9, + 6x, + x, = 20. 2x, +8x, —5x, —x, =-10.
2x, .+ x, =5, X, —2x, +4x;+3x, =9,
8 2x, , — X, = 3 18 2x, +3x, +x, +2x, =4,
4x, - 2x, + x;, + 3x, = T. 4x, —x, +5x;, +x, =6.
2x, - , + x, + x, = 3 X, +x, +2x,+2x, =1,
9 2x, - x, + 2x, - x, = , 19 2x,—x, +2x, —x, =4,
6x, — 3x, + 4x;, - 3x, = -L 4x,+x, +6x, +5x, =—6.
X, - 2x2 x, + X, = 1, 2X1 +X, + 3x3 +X, = 1 1,
10 x, - 2x, x, — x, = -1, 20 2x, +3x, +x;, —x, =1,
x - 2x, + x; + 5x, = 5. 3x,+2x, +x,+2x, =5.
3anayva 3

Homep BapuanTa 3a1a4m OnpeensieTcsi ¢ HOMOIIBIO TaOIUIBI 110 ITEPBOH OyKBE OTYECTBA CTYICHTA.
Tabnuua. Beibop HoMepa BapuaHnTa

BykBa A b B r il E.E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 04 I1 P,Y4 | C,II | T, 11 y ®,0 | X, II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBath 1 HaiiTu o0I11ee pelIeHne CUCTEMbI IMHEHHBIX OJTHOPOJHBIX YPaBHEHUH.




Howmep N N Howmep . o
Cucrema JMMHEHHBIX ypaBHEHUN Cucrema MMHEHHBIX ypaBHEHUN
Bap. Bap.
3x, 4+ 3x, +5x, —2x, =0, X, — X, —4x; +9x, =0,
1 2x, +2x, +8x, —3x, =0, 11 x, +2x, —4x, =0,
2x, +2x, +4x, —x, =0. 2X1—3)C2+X3+5x4=0.
Tx, —3x,+7x, +17x, =0, x,—3x,—4x;,+x, =0,

2 8x, —6x, —x, = 5x, =0, 12 5x,—8x, —2x,+x, =0,
4x, —2x, +3x, +7x, =0. —2x, —x, —10x; = 5x, = 0.
x, +4x, —3x, +6x, =0, 7x,+5x, =3x;+x, =0,

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

2x, —x, +3x, - 7x, =0, 2x, +2x, +8x; —3x, =0,

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

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

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

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

7 6x, —2x, +3x, +x, =0, 17 6x, —4x, +4x, +3x, =0,
9x, +x, +4x, —5x, =0. 9x, —6x, +3x, +2x, =0.
2x, +x, +7x; +3x, =0, 5x,—5x, +10x; —x, =0,

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

9 2x, +3x, + 6x; +8x, =0, 19 2x, —x, —x;+4x, =0,

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

10 2x, —3x, = 2x; +x, =0, 20 3x,+2x, = 2x;+x, =0,
4x, —x, +4x;, - 9x, =0. 9x, +6x, +x; +3x, =0.

Howmep BapuanTa 3aa4u orpeaesseTcs ¢ HTOMOIIbIO TaOIUIIbI 110 MepBOil OyKBe paMHUIINU CTYACHTA.

PA3JIEJI Ne 2. BEKTOPHASI AJITEBPA
3amgaya 1

Ta6nuna. Berbop Homepa BapuanTa

byksa |

A|B\B\r

A |EE|XK3| U | K | I




Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | O, 4 I1 p,U | C, I | T, LI D,0 | X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

N
CocraBuTh ypaBHEHHE IUIOCKOCTH P, MPOXOosIieit uepe3 TOUKYy A neprneHauKysipHo Bektopy BC .
Hanucares ee oOmiee ypaBHeHHME, a TakXKe HOPMAJIbHOE ypaBHEHHME IUIOCKOCTH M YpaBHEHHE
IUIOCKOCTU B oTpe3kax. CocTaBuTh ypaBHEHHUE IUIOCKOCTH P, mpoxonsuiel yepe3 Touku 4, B, C.

Haiitu yron mexny minockoctsmu P u B . Haiitu paccrosHue oT TO4kH Do IIOCKOCTH P.

Homep | Koopaunats! Touku | Koopaunars! Touku | Koopaunats! Toukn | KoopaunaTs! Toukn
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) (75 8; -1) (-1;25-1)
3 (15 1;2) (2;3;-1) (2;-2;4) (-152;2)
4 (1;3;5) (05 2; 0) (5:7;9) (05 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) (555:3)
8 (4;2;-1) (3505 4) (05 0; 4) (55-1;-3)
9 (4;-3;-2) (2;2:3) (-1;-253) (2;-25-3)
10 G; L1 (1;4; 1) (1; 1, 7) (3;4;-1)
11 (1;2; 3) (-153; 6) (-2;4;2) (05 5; 4)
12 (0;-1; 2) (-1;-1;6) (-2, 0;2) 0;1;4)
13 (2;3;2) (15 3; 6) (054 2) (2;5;4)
14 (150, 2) (-2; 0; 6) (-3;1;2) (-152; 4)
15 (2;0;3) (1505 7) (05 15 3) (2;2;4)
16 (0;2;-1) (-1;2;3) (-2;3;-1) 0;4;1)
17 (2;2;3) (-152; 0) (05 3; 3) (2;4;-5)
18 (-2;-2;3) (1;2;5) (05 1; 0) (2; 6, 4)
19 (-2; 15 3) (-15 15 3) (2;0,2) (2505 4)
20 (-152;0) (-2;2;4) (-3;3;0) (-1;4;2)

3amaya 2

Homep BapuanTa 3aa4u onpeaensieTcsi ¢ HOMOIIBIO TaOIHIIBI 10 TEPBOI OyKBE MMEHH CTY/EHTA.
Tabnuua. Beibop HomMepa BapuaHnTa

BykBa A b B r il E.E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 04 I1 P,Y | C,II | T,1I y ®,0 | X, II




Ne Bap. |

1| 12 [ 13 |

14|

15 [ 16 |

17 | 18 [ 19 | 20 |

[Ipsimass / 3agaHa B MpOCTpaHCTBE OOMMMH ypaBHeHHsMH. HammcaTh €€ KaHOHWYECKOE U
napaMmeTrpudeckoe ypaBHeHUs. COCTaBUTb ypaBHEHUE NpsiMOil /|, mpoxonsmeil uepe3 Touxy M

napajuieIbHO MPSIMON [, BBIYUCIUTH PACCTOSHUE MEXIy HUMHU. HaliTh mpoekiuto Touku M Ha
npsAMyIo / ¥ TOUKY niepeceueHus! NpsiMoi / ¥ TIocKocTH P.

Homep OO1mue ypaBHEHUS KoopauHaTs OGliee ypaBHEHNUE
Bap. psIMOi / TouKu M mockocT P
! {;x_f;;z;_j;jo (1;2; 3) 2x-3y+4z-6=0
2 {Ziit;—f::o(’)_ (2; 1;-1) x=Ty+4z-1=0
3 {i"_;iy+—22+23+:60= > (0; 25 -1) x=2y+3z-4=0
4 {Zﬁtii : iz+—61:0(?, (2;0;-1) x+y+z+4=0
> {;;j§y+_2§:§:g (2;0;-3) Tx+y—4z-5=0
6 {iiii’y_f;_f;_o;)_ (0;-15 1) 2x—T7y+3z+5=0
’ {iiii;z_fzz_oo 0;3; 1) x+6y-3z+8=0
i {iii;}:ii_;::o?’ (-1;0;3) x—2y+5z-6=0
’ {iigiigjiszg (-1; 1, 0) X+2y—z+5=0
10 {;;fii;z_f:zoo (2; 15 1) 5x—y—z+1=0
1 {;Cx_jijrij:;:g (-1;2;-3) dx+y+3z+1=0
12 {Z?;,S_y 3_22+Zl+zlo:_ o (2;0;3) 2x—5y—-2z-6=0
13 {2;_3;};+2i:?6,zg (3;2;-1) 3x—y-2z+1=0
14 {;C;—yy_fj tao (0;-2; 1) 4x—6y+z+1=0
15 {i):_zy:ZZ:é_(o) (-1;2;-1) 6x-3y+z-2=0
o {3x—_6§/y++22—22+ 60 > (0; 15 -3) x+5y+2z+3=0
17 bbby (-1 1) 2x4Ty-z-3=0
18 {ii:iy:;jj 8 (-3;3; 1) 3x+5y-2z+3=0
19 {)26;—{6_;2—_’_52:(4){: 0. (-1; 15 3) 2x—4y+z-2=0
20 {ii_yzjz_fj;g.: > (05 15 -1) 6x+7y—6z+1=0




PA3JIEJI Ne 3. AHAJIMTUYECKAS TEOMETPUSA

3amgaua 1

Howmep BapuanTa 3a1aun onpeaensieTcs ¢ TOMOIIbIO TaOIHUIIBI IO IEPBOM OyKBE OTYECTBA CTY/ICHTA.
Ta6mmima. Beibop HoMepa BapraHTa

BykBa A b B r il E.E | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,41 I P,U | C,II | T, 11 Vv ®,0 | X, IO
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jansl koopauHaTel BepminH TpeyroinbHuka ABC. CocTaBUTh YpaBHEHMsI CTOPOH TpPEYroJIbHHKA.
CocTaBUTh ypaBHEHHUS MEIUAHBI, BHICOTHI U OMCCEKTPHUCHI yria A, HaWTU uX IMHBL COCTaBUTH
aBHEHUS NPSIMBIX, TPOXOSIIMX YEpPE3 BEPIIMHBI TPEYTOJbHUKA U NApAJUIEIbHBIX €T0 CTOPOHAM.

Homep Koop/iuHaTh! KoopiHaThI Koop/iuHaTh!
Bap. TouKH 4 TouKH B Touky C
1 (15 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) (2; 1) (-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 (05 5) (15 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! Koopaunatst
Bap. TOYKHU A TOYKU B touku C
18 (4;2) (6; -3) (2;3)
19 (0;2) (1;5) (-2;-2)
20 (2;3) (4;5) (1;2)
3agaya 2

Howmep BapuanTa 3a1a4u onpeaenseTcs: ¢ MOMOIIbI0 TaOIHUIIBI IO TIEpBOii OyKBe (haMUIIHH CTYICHTA.
Ta6mmma. Beibop HoMepa BapraHTa

byksa A b B r Jil E, E X, 3 41 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H IO | O, 4 II P, Y C, I | T, I Y D, X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[To xoopauHatam BepiuH nupamuasl ABCD cpeacTBaMu BEKTOPHOU anreOphl HAUTH:
1) nmuns! pedep AB u AC;
2) yron mexay peobpamu AB u AC;
3) mnowmans rpanu ABC;
4) npoeKuuIo BeKTopa AB Ha E;
5) 00BeEM MHpaMUJIBL.
Homep | Koopnunate!l Touku | Koopannatel Touku | KoopauHatsl TOUku Koopaunats!
Bap. A B C TOYKUD
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 (2525 3) (-1;2; 0) (0; 3; 3) (2; 4;-5)
4 0;-1;2) (-1;-1; 6) (-2; 05 2) 05 1; 4)
5 (3;0;2) (2; 0 6) (1; 1; 2) (3;2;4)
6 (0;2;-1) (-152; 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; 05 6) (-3;1;2) (-1;2; 4)
9 (2; 05 3) (1;0;,7) (05 1; 3) (2;2;4)
10 (-2;1;3) (-1; 15 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 | Koopnunate!l Touku | Koopannatel Touku | KoopauHatsl TOUkH Koopaunats!
Bap. A B C TOYKUD
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 G; ;1) (154, 1) (1;1;7) (3;-4;-1)
20 (2;2;0) (-2;35-2) (25-3;3) (1555 5)

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUS

3amaHusi, TpPOBEpSEMbIE BPYYHYIO BBIMOJHSIOTCS CTYJCHTaMH CaMOCTOSITEIbHO BO
BHEAYIUTOPHOE BPEMSI, IPH 3TOM HEOOXOANMO MPUBOIUTH B OJIAHKE OTBETOB MOIPOOHBIC PEIICHHS
KaXI0M 3a4ayll CO BCEMH IPOMEKYTOUYHBIMU BBIYMCICHUSAMHU. PemieHus 3agad Moryt OBITh
BBITIOJTHEHBI OT PYKH B TETPAAsiX B KJIETKY WJIM HaOpaHbI ¢ MOMOIIBIO pepakTopa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, MPHCHIIACTCS HA MPOBEPKY (HOTO BHIMOIHEHHOTO 33/1aHMHS.

Kpurepun oneHku:

- 6 0a/IOB BBICTABISIETCS CTYNEHTY, €CIM MPABHIBLHO M B MOJHOM OOBEME BBIIIOJIHEHBI BCE
3a7a4u;

- 5 0amnoB BBICTABISIETCS CTYICHTY, €CJIM NMPaBWIBHO BBINOJIHEHO Oosiee 90% 3amaHuii B
OJIaHKE OTBETOB, HO €CTh HEJIOUETHI B PEIICHUH;

- 4 Gamta BBICTABIISETCS CTYJEHTY, €CIIM MIPABUIILHO BBIOJHEHO OT 75% 10 90% 3amanuii;

- 3 6aya, eciy MpaBWIIBHO BBITIOJIHEHO OT 60% 10 75% 3amanuii;

- 2 6amnay, eciu MpaBUIBLHO BBITIONHEHO OT 45% 1o 60% 3amanuii;

- 1 6amn, ecnu nmpaBUIIbHO BhIMOHEHO OoT 30% 10 45% 3ananuii;

- 0 6amioB, eciu MPaBHIILHO BBITOIHEHO MeHee 30% 3amaHuil.

7.2.2. 3aganue 2, npoBepsgeMoe BPYUYHVIO

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble NpuMepsbI 3aJaHUI
3anaua 1
Howmep BapuaHTa 3a/1a4u OTPEACISIETCS C MOMOIIIBIO TAOJIHIIBI 110 TIEPBOW OYKBE MIMEHU CTY/ICHTA.
Ta6nuna. Berbop Homepa BapuanTa

Byksa A b B r il E.E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 1O | O, 4 IT P4 | C, I | T, 1] v O,0 | X, 10
No Bap. 11 12 13 14 15 16 17 18 19 20
[TocTpouTh rpaduku GyHKITUH.

No DyHKIUU

1 y==3x"+10x-3, y=In(—x)+1, y=cos0,5x -1, y=x’ +‘x‘.

2 y=-2x"+5x—1, y:ln(x—Z),y20052x+2,y:x-‘x—1‘.

3 y=—4x’+17x—4, y=In(x+2), y=sin2x+1, y=x" —|x.




No DyHKIUU
4 y=—5x2+26x—5,y=ln3x+2,y:Sin2x—2,y:x-‘x‘.
5 y:2x2+3x—2,y:ln(2—2x),y:—cos2x,y=x-‘x+]‘.
6 y=3x2+8x—3,y:ln2x+3,y:—sin2x,y:x+2‘x‘+1.
: x X
7 y=4x +15x—4,y=lnx+3,y=cos5+1,y:—2.
X
8 y=5x2+24x—5,y:ln(—3x)+1,y:Sin0,5x—2,y:e‘x‘.
9 y=—2x2+3x+2,y=ln(x—4),y=sin0,5x+I,y:ln‘x‘.
10 y:—3x2+8x+3,y:ln(—x)+2,y=cos§—2,y:sin‘x‘.
— 612 _ — _ginX =
11 y=06x —5x+1,y——lnx+2,y——smE,y—e :
12 y=-2x"+7x-3, y=—Inx+1, y=—cos§, y:ln‘x—l‘.
13 y:—2x2+11x—5,y:—ln(x—1),y=sin(2x—%),y=‘x2—x‘.
5 ) T 1
14 y=3x"-7x+2,y=2Inx+2, y=—sin(x+—), y= :
3 ‘x+2‘
15 y:—3x2+13x—4,y:—lnx—2,y=—cos(x—%),y:x‘x‘+4.
5 -x+2
16 y==3x"+13x—4, y=—Inx-2,y= ,y=x‘x‘+4.
2x—-2
2 —x . T 1
17 y=3x"—-7x+2,y=—e " +2, y==sin(x+—), y= .
3 ‘x+2‘
3x—4
18 y=-2x"+11x-5,y= al ,y=—e", y=—In(x-1).
x+2
3x+3
19 y=—2x2+7x—3,y:cosf,y: a cy=lInx—1|
2 x+1
20 y=6x"=5x+1, y=—sin§, y=—e"+1, y:e‘“z‘
3agaya 2

Howmep BapuanTa 3a1aun onpeaensieTcs ¢ TOMOIIbIO TaOIHUIIBI IO IEPBOM OyKBE OTYECTBA CTY/ICHTA.
Ta6mmima. Beibop HoMepa BapraHTa

byksa A b B I i E,E | K3 141 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | O, 4 I1 P, | C, I | T, LI v D,0 | X,




NeBap. | 12 [ 13 ] 14 | 15 | 16 | 17 | 18 | 19 | 20 |
3aHHOaTb YpaBHCHH A KPHUBBIX B MMOJIAPHBIX KOOpAWMHATAX U TOCTPOUTH HX.
Homep
F =
Bap. (x.y)=0
1 y==5x, x> +y =3, x’+y’ ==20x, x* + y’ = 15y.
2 2 2 2 ]6 2 2
2 x=—4y,x +y =200,x"+y :?x,x +y =-14y.
3 x=2y,x’+y* =169, x" +y’ =—12x,x’ +y’ =0,8y.
4 x—y=8,x"+y =121, x’+y’ =—14x,x* +y’ =0,6y.
5 x+y:1,x2+y2:]25,x2+y2=$,x2+y2:]2y.
6 x=35x"+y"=100,x"+y* =-9x, x’ +y’ =10y.
7 x=m,x +y =16,x"+y’ =3y, x’ +y’ =3y.
8 x:%,x2+y2:81,x2+y2:]2x,x2+y2=—]0y.
9 x=%,x2+y2:64,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’ =5x, x’+y° =—6y.
1
12 yzz,x2+y2:25,x2+y2=—4x,x2+y2:5y.
13 x=—1x"+y'=9,x"+y’ =3x, x’ +y’ =—4y.
14 y=05x"+y' =12,x’+y’ =x, x’ +y’ =—y.
15 x=05x"+y’ =3, X’ +y’ =—x, x’ +y’ =12y.
16 x=1x"+y'=3,x"+y =4x,x’ +y° =5y.
17 y=3x+y' =4, x’+y’ =4x,x’ +y’ =5y.
18 x=3,x+y =5x"+y" =6x,x"+y’ =7y.
19 y=5x"+y"=6,x"+y' =7x, x> +y’ =8y.




Howmep
Bap.

F(x,y)=0

20

x=5x"+y'=7,x+y =8x,x’ +y° =9y.

3agaua 3

Howmep BapuanTa 3a1a4uu ornpeaenseTcsi ¢ HOMOIIbIO Ta0IHIIbI 110 TepBOil OyKBe (paMIIUU CTYICHTA.

Tabnuua. Beibop HomMepa BapuaHTa

BykBa A b B r il E.E | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 04 I1 P,Y | C,II | T, 111 y ®,0 | X, IO
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruucnute npeaens! GyHKIUN, HE TIOIB3YACh CpeacTBaMu T (HepeHInaNbHOTO HCYUCIICHHUS.

No [Tpenemns
2_ _ 3 .2
N lim5x ]]x+2’_2 lim(] x)8(1+x ); 3) lim sin (x+]0);
| x—2 ,\/7+x_3 x—>00 5x _8 x—>-10 Ix2_36_8
] 4x-1
4) lim(“ j :'s) limx(in(x—10) - Inx).
X—>0 x+3 X—0
4x’ —9x+2 I-x" +5x tg(x+5)
1) [i ;2) 1 > 3) lim ;
) N B e N
5x+3Y"
4) lim ;5) limxin
e\ Sx —2 ¥ +x
2 _ 371 v 3 _
) li 3x +11x 4, ) 1—x—8x D31 tg(x 5),
x—>—4 /8+x_ X—>0 x+2 x—>52 x_]
3 8x—1
3x+5 -
4y lim ;5) limxiIn
e\ 3x 4+ 1 A X+
2 _ 37 _ 2 3 —
N lim3x + 8x 3;2)Zim I—-x" —x .34 sin(x 4),
A =3 36 —x o X+ =i \x—-3-1
x+5
4) [ ( 1) ;5) limxin
X—0 x_2 X—>00 X —
1)lim3x2+5x_2 2)lim31_x3+x6 3 I x+x°
— —, 3) lim———;
x—>-2 2_ /6+x X—>0 (x+1)2 x>0 Sin23x
5 2

(S5x+6) : xX+7
4) lim ; ;5) limxin g




[Ipenens

2 _ 2 4 _
1)lim3x + 2x ]'2)l'm2x +4x" =3

; 3 lim arcsin(x+2)
x——1 /5+x_2’ X—0 3x6+8 ’ x—0 x2+2x ’
4) [im Ix

( +2jx,- 5) limx(In(x -6 )—Inx).
X0 .3;( _ :; X0

1)h,m2)c +5x-3 2) lim Vx4 1+3x° +I 3y lim sin(3x” +x)
x—>-3 LI;? + x __.3 X—>0

X =0 [ —cos2x
ay tim| 25 L) s limx(ingx+ 3)— Inx).
2x° +4 X0

b

2 x3+%x9 1 .
- 1-2
3x 13x+4 2) lm(0,5) I-x° ; 3) llmSln(z—x);
x—4 41 _ ‘/1;2 + x;»ér ‘l]: - ]

3x-1
4) lim(2x+3) : 5y limx(In(x+6 ) —Inx).
X—>0 AZJV __4[ X
3x° —10x+3 e

. > tgx + sinx
1) lim ;2) lim(0,5) " ;3)lim ;
x—3 .3 / 4‘.X X—>00 x—0 ,sz + 612 —a

2x+3
4) lim(x i j ;5) limx(In(x—5)—Inx).
x|y 4_.5 X—>0

x+/x
3x"—=7x+2 L AT . sin(l—x)
V) lim————, 2) lim2¥"" ; 3) lim——(——=;
o2 '5 [ 'F x X—>00 x—1 / — 1

—6
4) sz[x +jj ;5) limx(In(x+5)—Inx).
X—>00 x — X—>00
) lim 3x7 —4x+1 -2 lim «/x +1+x «/sznx .
x—1 “8 + _ X—0 ﬁx ‘F x—aO ﬁx 4_ ]

4) lim(zxz hl 5} ;5) limx(In(x+5)—1Inx).
2x° +3 ¥

2x°+9x -5 3x . SinlWx —x
- 2) lim > 3) lim ;

H5\/10+x NER H"\/x N I I tgf

2

4) lim('?xz Ij ;5) limx(In(x—4)—1Inx)
X—>0 x — X
3x2—16x+5 2x
1) lim




No [Ipenens
4 zzn{x +4) - 5) limx(in(x+4)—Inx).
x|y +] x>0
) lim 2x" +5x-3 2 limx+\/x2 +6 3 lim g(2x’ +x)
» oS 12+ x =37 o x4+l T o0 \/x2+]—sinx’
S5x
4) @z(;’i ]j :5) limx(in(x—2) - Inx).
2x*+3x-2 . NxT+4+x . sin(x’ —x)
1) lim 2) lim———=—",3) lim———=2%;
. o2 3 Jo—x e ifx+x =0 x-1g’x
x-3
4) lim( 2x ) ;5 limx(In(x+2)—Inx).
X—>0 2x+6 X—>0
l)l 2x° +x—1 )lim\/4x +1+x 3 lim tg(x2+x)
y 1\/_ \/Tx e [y 5 =0 x.sin3x
2x+5
4) lzm( 3x j ;5 limx(Inx —In(x -6 )).
X—>0 3x 2 X—>0
N h,m2x2 —1Ix+5 2 lim\/x(; +1—4x" 3 lim sin’ x
§ 5o s ) ey
2x+1
4) lim(6x+] ) ;5) limx(Inx —In(x+6)).
X—0 6x_2 X—0
1)hm2x2—9x+4 J lim 3x3+]+x -3y lim ig 2
18 o 8x =42 - x4 1— 1
4) lim(6x+3 j 5) limx(Inx —In(x +6 )
X—>0 X —
o T3 \/5_ 3 T e \/m o 7 _ m




No [Ipenens

2x' =5x+2 NxP+2-x 1g6x

) im————— lim ; 3) lim

;2) lim—————— — =
CNE Y Y R L P T

2x+3
@lM{jx+2} ;5 limx(Inx —In(x—4)).
X—>%0 5x_] x>0

20

3amaua 4
Howmep BapuanTa 3a1a4um onpeaesnsercs ¢ MOMOIIbIO TaOIUIIBI IO IEpBOM OYKBE UMEHH CTY/CHTA.
Ta6mmima. Beibop HoMepa BapraHTa

Byksa A b B r i} EE | K3 U K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O0g| O |PY |CUW|TW| Y | &1 X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKITMH, HAMTH TOUYKH pa3pbiBa U ONPeaeauTh uX ThIl. [locTtpouTts
cxeMaTHuecKue rpaduku GyHKIUHN.

Ne DyHKIUU
2 _ .
©—3x42 ‘x_4‘ x°, o< x< =2,
1 ) y="— "0y y= ;3) y=d-x+2,0<x<0;
x—2 X —
3x, 0< x<oo,
 10v 40 40,8 2x+5, —0<x<0;
2 DHy=s————;2) y="———,3) y=92x+3,0<x<2;
x—9 x+0,8
7, 2<x <.
—x’ 41, —0<x<0;
X —7x+12 |2x + 5]
3 Hy=——""—"2)y="—"—;3) y=9x+1, 0O0<x<2;
x—4 2x+5
4, 2<x< oo,
—-x’, —oo<x<-2;
x'+7x+6 ‘X_Jﬂ
4 ) y=——"—""""72)y=——=,;3) y=<4x+4,-2<x<0;
x+1 x—~2
5, 0<x<oo.
, ‘ ﬂ —x’+2,—0o<x<—1;
—~ X+
5 oy X TS O 32, —1<x <0
x—3 xX+6
2, 0<x<o0.
_8x+12 x+3 ¥, —w<x<l;
— X
6 1y y=X T oy Ty Do kL, 0<x <1
x—2 xX+3
3, 1< x<oo.




Ne DOyHKIMHU
—3x+1, - <0;
X' —7x+10 [x + 5] ) o
7 Dy=s———F——2)y= ;3) y=4x"+1, 0<x<I;
x=2 x+5
2x, I<x<o0.
2x+2, — -1
x’ —4x+3 ‘x—ﬂ , LxS
8 1))’:—1; 2) y= 6,‘ 3) y=9x" -1, —1<x<1;
T o 3,  I<x<o
dx+1, _ 0;
x'—6x+8 ‘x—7‘ , Lxs
9 Dy=——""—"2y=——7,3) y=(x+1),0<x<,
x—4 x=7 4, 1< x<o0.
C s g ‘ 8‘ (x> +1,—00<x<0;
J— —_ x-
10 Dy=""2""2 .y y=E gy yty, 0<x<l;
x—6 x—8
x+1, 1<x<oo,
: i 8 ‘ 9‘ —x’+2,—0<x<0;
x_
I ) y=2 0T oy y =Py y= k42, 0<x<2;
x+4 x—9
5, 2< x<oo.
s ‘ ]q —x}, —w<x<0;
x_
xX+6 x—10
2x+1,3<x <.
: 12 2x—1 I=x', —e<x<l;
— x—1.
13 UY=£—£Ei—ﬁ2)y=————;$y: x—-1, 1<x<4;
x—6 2x—1
x+1, 4<x<oo0.
3 3 ] 3x+53 —OO<XSO;
— x—1.
14 1)YZE;—Efiéﬁ2)y:L———J;$Jﬁ:(x—5y,0<x§i
x—3 3x—1
1, S5<x<oo,
, 3 2X+1, —oo<xSO;
—10x+1 X —
15 1)y=x Ox 6;2)y=L——J;3)y= QFJY,O<xSL
x—2 x—3
2, 1< x<o0.
4x+5,—0<x<0;
x'+5x+6 ‘x—d?
16 1) y= ;) y= ;3) y=+5, O<x<2;
+2 x—\/g

x+1, 2<x<oo.




Ne DOyHKIMHU
2 ‘4 1‘ 4X—1,—00<x<0;
X+
x+2 4dx+1
0, 1< x<oo.
X —4x-=5 X = )
18 Hy=———2)y="—"—"-,3) y=<(x-3),0<x<];
Y= Dy Dy (x-3)
4, I<x<oo.
2x+2,—0o<x<—1;
x> —8x+15 6x + 1 )
19 Hy=——""——,2)y="—"—"—7;3)y=<x -1, —1<x<];
x—3 6x+1
4, 1<x<o0.
24 8x+1 2x + 3] 0, —oo<x<l;
X
20 l)y=Lx+5;2)y=—; 3) y=<2x, 0<x<3;
x+5 2x+ 3
S5x+1,3<x<00.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUS

3amaHusi, TpOBEpsSEMbIE BPYYHYIO BBIMOJHSIOTCS CTYJCHTaMH CaMOCTOSITEIBHO BO
BHEAYIUTOPHOE BPEMSI, IPH 3TOM HEOOXOANMO MPUBOIUTH B OJIAHKE OTBETOB MOIPOOHBIC PEIICHHS
KaXI0M 3a4aydl CO BCEMH IPOMEKYTOUYHBIMU BBIYMCICHUSAMHU. PemieHus 3agad Moryt OBITh
BBITIOJIHEHBI OT PYKH B TETPAAsAX B KJIETKY WJIM HaOpaHbI ¢ MOMOIIBIO pepakTopa ¢opmyin. Bee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, MPHCHIIACTCS HA TPOBEPKY (HPOTO BHIMOIHEHHOTO 33/1aHMHSL.

Kpurepun oneHku:

3ananue 2, IpoBepsieMOe BPYUHYIO, COACPKUT 4 3a7auu, KaxJA0€ U3 KOTOPHIX OLICHUBAETCS B
2,5 Gamna.

2,5 Garuta BBICTABIICTCS CTYJCHTY, €CIIU 3aJJaHHE BBITIOJIHEHO B IMOJTHOM 00BEME;

2 Oayuta BBICTABIIIETCS CTYACHTY, €CITU 3aJlaHHe BBITTOTHEHO B 00bEMe 0T 80 % u BhIIIIE;

1,5 Gasuta BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUe BBIIOIHEHO B 00BEMe oT 60 % 110 79 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CIIU 3aJ]laHre BBITTOTHEHO B 00bEMe oT 40 % 110 59 %

0,5 6amta BBICTaBIICTCS CTYJACHTY, €CIIU 3aJJaHUE BBITOJIHEHO B 00bEMe oT 20 % 1m0 39 %

(0 6aymIOB BBICTABIIACTCS CTYJCHTY, €CIIU 33JIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. TunoBble BONMpPOChI M3 0AHKA TECTOBBIX 3aJaHMIl UIA NPOMEKYTOYHOr0 H
HUTOrOBOI0 TECTUPOBAHUS

3aganue Nel
Kakoe 12 HIDKeCTIeTVIOUIY BEIPaKeHHI ABAETCA oI el eTHTeTeM MAaTPHIIBI A’

(@, a )
A=
\Az1 A

BriOepuTe ouH U3 5 BapUaHTOB OTBETA!



1o + (I llo

Ay 05 + s

(1o — Aoty

Ay + djpdsg

1oy — Ayalo

3aganue Ne2
Brrucmire OITPEeTeTTHT TR MATPHIIRL
2 -3 1)
M=|3 -6 5
S -4 2
. /
BriOepuTe ouH U3 5 BapuaHTOB OTBETA!
-17
-23
32
6
-25

3ananne Ne3
Kakue u3 nepedncieHHbIX CBOMCTB ONPEAEIUTENS CIIPaBEAINUBDI?
BriOepuTe HECKOIBKO U3 5 BApUaHTOB OTBETA:

€CJIM B OTIpEeIeNIUTENE €CTh CTPOUKa U3 HYJIEH, TO TaKOH OINpeaeTuTellb PaBeH
HYJTIO

€CJI B OTIpeIeNIUTENE eCTh CTONIOEI U3 HYJeH, TO TaKOH OINpeieInuTeNlb PaBeH
HYJTIO

ONPENICTUTENb, COACPKALIUN JBE OIMHAKOBBIE CTPOKU, PaBEH HYJIIO

CCJIK B OMMPCACIINUTECIIC 3JICMCHTLIL KaKoOM-TO CTPOYKU UMCIOT 061LII/II>'I JACINTCIb,
TO OH paBCH HYIIIO

OIIPEIEIUTEINb, COACPIKALUN JBE IPONOPLUOHAIBHBIE CTPOYKHU, PABEH HYIIIO

3amanue Ned



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

I
%]

BriOepute oauH U3 5 BapuaHTOB OTBETA!

5
3
3
0 5
3
6 8
4
6 7
45
7 8
3aganue Ne5
2 -1 -1}
BeriHciHre onpefemHTeTs MaTpibl K =3 4 -2
'3 -2 4 |
M, A

Bri6epuTe ouH U3 5 BApHAHTOB OTBETA:
60
16



-40
65
3amanne Ne6
2 3 1
MHHOpPOM 371eMeHTa (15, ompenemmrend |0 4 7| apngerca?
1 5 6
BriOepute 0lvH U3 5 BApUAaHTOB OTBETA:!
2 3
0 4
2 1
0 —
0 7
6
-
3
56
2 1
1 6
3amanue Ne7
2 3 1
MHHOPOM 371eMeHTa (15 onpenemyrend |0 4 7| asmaerca?
1 5 6

BriOepute ouH U3 5 BapuaHTOB OTBETA!



7 2 3\
o 2
K: 1 5
o =
o
.k__l 6__).
3
7 2 1\
&
3aganne Ne§
1 3 2
Brramcmire onpeqemrems Mmatpmpl M =0 4 6
1 2 3
BriOepuTe ouH U3 5 BapuaHTOB OTBETA!
18
12
10
0
15
3amanue 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-
79
1 3,
3amanne Nel(
1 2 2
Brramcmire onpeqemrems Matpmpl M =10 1 6
1 3 3

Bri6epuTe ouH U3 5 BApHAHTOB OTBETA:

8

-5
10
0

-15

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

4

v
oy



BriOepuTe ouH U3 5 BapuaHTOB OTBETA!

"
4 6 )
i - 8'-.
4 3
'(..6 '\‘
i
3aganmne Nel2
2 3 4
Brrimcmite OIP e eTHTETE 45 6
371
BriGepute oivH U3 5 BapuaHTOB OTBETA!
21
11
37
20
-11
3aganmne Nel3
2 3 4 1
4 5 6 0
BLIMHCTHIE OIMpPeJeTHT TR 27 1 9
1 2 2 7

BriGepute oivH U3 5 BapuaHTOB OTBETA!

110



100

-100
53
87
3amanune Neld4
2 8 1
BEMHCTIHIE OTPeqemHIens ¥ 7 5
30201
Bri6epuTe ouH U3 5 BApHAHTOB OTBETA:
39
42
-42
-39
56
3amanune Nels
2 8 1 4
BrrmcmiTe crrq:re;[m}nanbi ; ? z
o1 2 3

Bri6epuTe ouH U3 5 BApHAHTOB OTBETA:
102
87
702
205
200



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 1

Bomnpocsl k 3a4éTy

UucnoBass wmarpuma. JleWCTBUS Hajq MarTpulaMu (CIOXKEHHE, YMHOXEHHE Ha 4YHCIO,
YMHO>XEHUE CTPOKM Ha CTOOel], YMHOXKEHUE MaTpHIlbl HAa MaTpHUIly, TPAHCIOHUPOBAHUE) Y|
YCJIOBHSI MX BBIITOJIHEHMSI.

Onpenenurenb MaTpull 2-0ro U 3-ero nopsakoB. OnpeaenuTeNnb MaTPUIbl N-0ro MOpsaKa.
CBOliCTBa ONpEAEIUTENEH.

Matpwuiia oOpaTHast K 3aJTaHHOU. Y CJIOBUS CYIIECTBOBAHMS, CIIOCOO OTHICKAHMS

MuHop Matputibl. ba3uCHBI MUHOP MaTpPHIIBI, CIOCOO €r0 OTHICKAHMS.

PaHr MaTpuIIbl ¥ c11ocob €ro onpeaeseHusl.

(@) =W [\

Cucrtema JTMHEWHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU. MaTpudHas (GopMa 3aliuCU CHUCTEMBI.
[IpuMep. YciioBHEe COBMECTHOCTH CUCTEMBI JIMHEMHBIX YPABHEHUI

Uto Ha3bIBAIOT PEHICHUEM CUCTEMbI JUHEUHBIX YPaBHEHUH N HEM3BECTHBIMU. Kakue cuctempl
Ha3LIBAIOT COBMECTHBLIMU M HecOoBMecTHRIMHU. Kak wHaiiTu peIICHUC CHUCTCMBI C TTOMOIIBIO]
MaTpUILIb 00paTHOM K MaTPUIE CUCTEMBI.

VYcnoBrue CymecTBOBaHUSA €IWHCTBEHHOIO PEHICHWS CHUCTEMbl JIMHEHHBIX ypaBHEHUM.
Dopmynsl Kpamepa 11t oteickanus permenust. [Ipumep.

OnHoponHasi cucTeMa JUMHEHHBIX YypaBHeHuid. I[Ipumep. Kakoe pemieHne HaszbIBaeTcs
TpUBHAIBHBIM. 1Ipy KaKOM yCIIOBUM OJHOPOAHASI CUCTEMA UMEET HETPUBUAJILHBIC PELICHUS

10

AJITOPUTM OTBICKAHUS PEICHUS] TPOU3BOJIBHOW CUCTEMBI JIMHEUHBIX ypaBHEHU. bazucHbie U
CBOOOTHBIC HEM3BECTHBIC.

11

Bekropsl. KomrmHeapHOCTh, KOMIIIIAHAPHOCTH BEKTOPOB.

12

Jlunelinble onepanyy HaJl BEKTOPAMU: CIOKEHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Ulunelinas KoMOMHAIINST BEKTOPOB.

13

JluneitHasg 3aBUCUMOCTh BEKTOpOB. CBsi3b MEXAY KOJUIMHEAPHOCTHIO U JIMHEUHOW]
3aBUCUMOCTBIO JIBYX BEKTOPOB, MEXKIy KOMIUIAHAPHOCTBIO U JIMHEWHOW 3aBUCUMOCTBIO TPEX
BEKTOPOB. JIMHEHHAsI 3aBUCHMOCTh YE€ThIPEX BEKTOPOB.

14

Bazuc, pasznoxkeHue BekTOpa MO 0a3ucCy, KOOPAMHATHI BEKTOpAa B 3aJlaHHOM Oa3uce.
OpTOHOPMHUPOBaHHBIN 0a3uc. JIMHEWHbBIE onepaluy HaJl BEKTOPAMU B KOOPAMHATHOM (opme.

15

JlekapToBa CHCTeMa KOOpJIMHAT HA IJIOCKOCTH M B MpocTpaHcTBe. KoOpauHATBI TOYKH U
BEKTOpa B ICKAPTOBON CHCTEME KOOPJIWHAT.

16

[Ipoekuust BeKTOpa Ha OCh U €€ cBoMcTBa. CBSI3b KOOPAMHAT BEKTOPA U €ro MPOEKINil Ha OcH|
ITEKapTOBOM NMPSIMOYTOJILHOM CUCTEMBI KOOPAWHAT.

17

CxanspHoe Mpou3BeICHHE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE CKAISIPHOTO MTPOU3BEICHUS]]
uepe3 KOOPAUHATHI BEKTOPOB. BripajkeHre JAJIMHBI BEKTOPA U YIjla MEXIy BEKTOpaMHU Yepe3
KOOpJMHATHI BEKTOPOB.

18

BekropHoe npou3BeieHre BEKTOPOB U €ro CBOWCTBA. BripaxkeHrne BEKTOPHOIO MPOU3BEICHMUS]
uepe3 KoopIMHaThl BEKTOpOB. Mcronp30BaHne BEKTOPHOTO MPOU3BEICHUS.

19

CMelmiaHHOE TIPOM3BEICHHE BEKTOPOB U €ro TIE€OMETPUYECKHM CMbIcH. BrlpaxeHue
CMEIIaHHOTO TPOU3BENEHUs Yepe3 KOOpAMHATHI BeKTOpoB. C(CBOHCTBa CMENIAHHOIO
npousBeneHus. Mcnonab30BaHue CMEIIaHHOTO IPOU3BEACHMUSL.

20

BripaxxeHue ycinoBuid KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

[Tonatne 00 ypaBHEHMM JIMHUM Ha IUIOCKOCTH, YPAaBHEHUHU IOBEPXHOCTU M JIMHUM B
pOCTpaHCTBE. Y PaBHEHUE OKPYKHOCTH. Y paBHEHHE C(EpBhI.




n/n

Bonpocsl k 3auéry

22

BriBos1 00111€T0 YpaBHEHHS! MIIOCKOCTH.

23

Paznuunbie (OpMBI 3alMCH ypaBHEHHS IIOCKOCTH: 0OIIee; MpOXOISIIeH yepe3 3aJaHHYyIO
TOYKY TEPICHIMKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHoe. Kakyio
MH(OPMAIIKIO O IIIOCKOCTH HECYT KO3 PHUIIMEHTHI 3TUX YpaBHEHHH

24

PaccTossane OT TOUKH J0 IINIOCKOCTH.

25

Yroa Mexy II0CKOCTIMU. Y CJIOBHE NMapalljIeIbHOCTH U MEPIEeHIUKYISIPHOCTH MIJIOCKOCTEH.

26

YpaBHEeHMs NPSIMON B IPOCTPAHCTBE: KAHOHUUYECKUE; TapaMETPUUECKUE; POXOASILEN Uepes3
Be 3a1anHble Touku. Kakyto nadopmanmio o npssMoil HecyT K03 OUIMEHTHI 3TUX ypaBHEHUH.

27

Yrois Mexay NpsMbIMU B IIPOCTPAHCTBE. Y CJIOBUE MAPAJUIEIBHOCTU U IIEPIEHIUKYIISIPHOCTH
[IPSIMBIX.

28

Yrosm mMexay npsMOW U IUIOCKOCTBIO. YCIIOBUE MAPAJUIEIBHOCTU U IIEPIEHIUKYIISIPHOCTH
MPSIMOM M TJIOCKOCTH.

29

YpaBHEeHHE TIPSIMOM Ha TUIOCKOCTH: OOIIEe; ¢ YTIIOBBIM KOA(DPHUITMEHTOM: TTPOXOISIICH Yepes
BalaHHYI0 TOYKY; IPOXOJSIICH Yepe3 JABe 3aaHHble Touku. Kakyro mHpOpMaIuio o mpsMoi]
HeCcyT KO3 UIIMEHTHI TUX YPaBHEHUH.

30

VYron Mexay npsMbIMU Ha TUIOCKOCTU. Y CJIOBHE MAPAUIENbHOCTH M MEPIEeHIUKYISIPHOCTH
MPSIMBIX.

31

JluHuM BTOpPOTO MOpsiKa Ha miIockocTH. OOmiee ypaBHEHHE, OCHOBHBIE THIBI JIMHUN U HX|
KAHOHMYECKUE YPABHEHMS.

32

Onnunc, runepbona, napabona. KanoHnyeckre ypaBHeHHs, XapaKTEePUCTUKH, CBOMCTBA

33

[ToBepxHocT BTOpOro mnopsiika. OCHOBHBIE THUIBI MOBEPXHOCTEH M HMX KAHOHUYECKHE
ypaBHEHUS.

34

HccnenoBanue GopMbl MOBEPXHOCTH BTOPOTO MOPSAKA METOJOM CEUCHHUI.

35

Yro Takoe ¢pynknus. [Ipumep. CriocoOwl 3amanus pyHkiuu. O6macte onpenenacHus GyHKIIUH.
Crnoxnas pysakuus. [Tpumep.

36

OcHoBHBbIE 2JIeMeHTapHble PYHKIMH U uX rpaduxu. DnementapHas ¢pyakuus. [pumep

37

[Ipenen pynkuuu. beckoneuno mManble 1 6eCKOHEYHO OobINe (YHKIMH, CBSI3b MEXK1Y HUMHY|

38

CBoiicTBa 6€CKOHEUYHO MaNIbIX (DYHKIIUH.

39

CgoiicTa nipenenoB GyHKIHN. 3aMedaTeIbHbIC TTPECIIbI.

40

HenpepsiBHOCTh QyHKIIMHU B Touke. CBOMCTBA (D)YHKIMNA, HETPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMPEPHIBHOCTH 3JIEMEHTApHON (QYHKIIMH U €€ UCTIOJIb30BaHUE MIPU BBIUMCICHUN
[1pEJIETIOB.

42

CBoiicTBa ()yHKIMI, HETIPEPBIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3ppiBa PYHKIIMU U UX KIacCHPUKAIIHS.

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

®opma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurtepuu u HOpMbI OLIEHKH

Crynent HaOpan 40 u 6omee
«3a4TEHOY 0aJIoB 1O pe3yNbTaTaM OCBOCHUS

Kypca

1 3ayér Crynent HaOpan menee 40

«HE 3a4YTCHOY» 0aJUTIOB 10 pe3yJbTaTaM OCBOCHUS
Kypca




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHsbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Haaumnos FO.M. ,
XKypbenko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTrKa B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHMTEILHAS JIUTEPATYPa
Tun (yueOHuk, yuedHoe KOH"%CTEO B
HAYYHOI
Ne nocooue, yaeoHo-
' ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) MeToHIecKoe mocobHe, T'ox m3nanus ounoaunorexe /
HaumenoBanmue
NMPAKTUKYM, JP.) 3EC
1 | Ky3uenos JLA. COOpHHUK 3a1aHUI IO BBICIICH MaTeMaTHKe. VYuebHoe nmocobue 2015 3BC
Tumnoselie pacueTs : yaeOHOE Tocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texcr :
AIIEKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
obpamenus: 25.10.2019). — Pexum
JIOCTyMa: JIsl aBTOPH3. MOJIb30BaTeNel
2 ®ununosa E.E. | Marematuka: Yueonoe nmocodue / E.E. VuebHoe mocodue 2015 9BC
Cepreena /1.B., ®dununosa, /[.B. Cepreena, “ZNANIUM.COM”
Cno6oxnckas 1.H. H.H.Cnoboxackas - Bonorma: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekTpoHHbIi. - URL:




Tun (yueOHunk, yuedHoe

KoanuyecTBO B

Ne nocooue, y4e0HoO- Hay-anou
ABTOpPBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus ounoaunorexe /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumenoBanmue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. 1., Briciias matemaruka. Yacts 1 : yuebHoe YuebHoe nmocobue 2016 OBC
EpmakoBa I'. M., nocobue / B. U. benoycoga, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii henepanbHbIi
yausepcureT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcT :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOImoTeyHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPU3UP. TOIb30BaTENEH




8.3. Ilepeuenb mpodeccHOHANBHBIX 0a3 AaHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
cHCTEM

- Web of Science [DnekTpoHHBIH pecype] : MyJIbTHIUCUMIUIMHApHAs pedepaTuBHas Oas3a
nanubix. — Philadelphia: Clarivate Analitics, 2016— . — Pexxum nocrtyna : apps.webofknowledge.com.
— 3aru. ¢ 3kpaHa. — 3. pyc., aHri.

- Scopus [DnexTpoHHBIH pecypc] : pedepatuBHas 6a3a manHeix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHri.

- Elibrary [OnexTpoHHBIN pecypc]| : HaydHas 3JeKTpoHHas OmOimorteka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3aru. ¢ skpana. — S3. pyc., aHri.

- Springer Link [DnexTponnslii pecypce] : [0a3a manHbIX]. — Switzerland: Springer Nature,
1842— . — Pexxum nocryma : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

- Science Direct [DneKkTpoHHBIN pecypc]| : KOJJIEKIHS 3JICKTPOHHBIX KHHUT HM3aTEIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyna : sciencedirect.com. — 3ari. ¢ sKpaHa. —
S13. anrm.

- NEICON [DnexTpoHHBIi pecypc] : 27eKTpOHHAs MH(OpMAIHS : apXUB HAyYHBIX )KYPHAJIOB.
— Mocksa : HOMUKOH, 2002— . — Pesxxum goctyna : neicon.ru/resources/archive. — 3ari. ¢ skpana. —

S3. pyc., aHriL.

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

0 PexBu3uTHI 10roBopa
N HanmenoBanue 110 ¢ 3 jloro ? p
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows OeccpouHas
Office Standart OeccpouHas

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a00paTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JI51 IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoOMeleHuH JJISI CAMOCTOSITEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

AynauTtopus BeOKOH(pEpESHITHI. DKpaH TEJICBU3UOHHBI, mupmMma,
VYueOHast ayAUTOpUS U1 IPOBECHUS 3aHATUI | TIPOKEKTOP Ha IITaTUBE. CTOII
JICKIMOHHOTO TUMNa. YueOHasi ayAuTOpHsl 17 | MPEerno1aBaTelbCKui, CTYJ
IIPOBEICHUS 3aHATUNM CEMMHAPCKOIO THIIA. | IPENOJaBaTEIbCKUM, TpaHCIIapaHT-

VYyeOnass  ayauTopusi  AJg  KYypCOBOIO | MEpeTskKa, CHCTEMHBIH OJI0K.
1 | npoekTupoBaHus (BBIOJHEHUS KypPCOBBIX
pabor). YueOHast ayauTopust JUTsl TPOBEACHUS
TPYIIOBBIX u WHIBUTYaIbHBIX
KOHCYJIbTallMi ~ Y4eOHass ayauTopust IS
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexxyrounoit arrectanuu (YJIK-810).

2 [Tomemenne s camMocTOATENbHOW paboThl | CTOJBI yUeHHUUECKHUE, CTYIIbsl YUEHHUECKHE,
crynentoB (I'-401). I1K ¢ BeIxogoMm B ceTh MIHTEpHET
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