[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Wnnomaesa NpuHa AnekceesHa

[lomkrocTs: [IMpekTop Quinana i TEpCTBO HAYKH 1 BBICIIEFO OBPA3OBAHMS POCCHIICKOI GEIEPALIIN

es;ia”ﬂobi:";i}':g’;)%%%%%&gyfg’cympcTBEHH OE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXK/IEHHE BBICILIEIO OBPA3OBAHILS
8b264d3408be5f4f2b4acb7cfae7é%f?bgalécz(emCKI/I(If\llggﬁglzgiﬁg‘;ngélﬁi?ﬂBEPCHTET»

Ty‘lKOBCKI/Iﬁ q)H.TII/Ia.]'I MoCKOBCKOI0 MOJUTEXHUYECKOTO YHUBEPCUTETA

YTBEPXIAIO
3aMECTUTEIb TUpeKTopa o YBP
O.10. Ilenamenxo

PABOYASA TIPOI'PAMMA JUCHUIT/IMHBI

b1.0.37.01 JIuneiinas ajareodpa

HanpasieHue noaroToBKu
23.03.03 DkcmryaTanys TPaHCIOPTHO-TEXHOJOTHUECKUX MaIlluH
1 KOMILJIEKCOB
IMpoduiab mMoATOTOBKH
ABTOMOOMJIbHAS TEXHUKA U CEPBUCHOE OOCIYKUBAHUE

KBanudukauus (creneHp)
BBIITYCKHUKA
bakanasp

®dopma oOyueHust
3a04Hast

Tyuxoso 2024



PabGouass mporpamma yueOHOW aucuuruiiHbl «JIuHeliHas —anreOpa»
cocTtaBieHa B cooTBercTBUM ¢ TpeboBaHusiMu OI'OC BO mno HampaBiieHHIO
noarotoBku 23.03.03 DOxkcrutyaTauusi TPaHCHOPTHO-TEXHOJOTWYECKUX MAIIUH U
KOMIIJIEKCOB, YTBEPXKJICHHOTO TMpPUKAa3oM MUHUCTEpCTBA HAYyKH U BBICHIETO
obpazoBanus Poccuiickoit denepammu ot 07.08.2020 N 916 (3apeructpupoBaH
MunucrepctBoM toctuiiuu  Poccuiickoir ®Penepauuun 24  aBrycrta 2020 1.,
pEerucTpauOHHbIN Ne 59405).

Opranmzanus-paspadorunk:  TyukoBckuéh  ¢unmman  MOCKOBCKOTO

MOJMTCXHUYCCKOI'0O YHUBCPCUTCTA

Pa3zpaboTuuk:

M3BekoBa K. B.



1. IEJIM U 3AJJAYU OCBOEHUSA JTUCIUITJIMHBI

K OCHOBHBIM IIeJISIM OCBOCHUS TUCIUIUIMHBI «JInHEelHas anredpay clelyeT OTHECTH:

e (opMHpOBaHHE JHMYHOCTH CTYIEHTA, €ro HWHTEIUIEKTa W YMEHUS JIOTMUYECKH H
ITOPUTMUYECKU MBICIINTB;

e HayyHOE€ OOOCHOBaHUE MOHATHH JMHEWHOI anreOphl, MepBbIe CBEIACHHUS O KOTOPBIX
JTAFOTCS B CPEIHEN IIKOJIE;

® 3HAKOMCTBO C (DYHIaMEHTAJbHBIMU METOJIAMU HCCJICIOBAaHUS, aHAJIN3a U MPUMEHEHUS
MaTeMaTUYeCKUX MOJENIEH JIJIsl OLIEHKH COCTOSIHUS M MPOrHO3a Pa3BUTHUS ABJICHHI U IPOIIECCOB.

K ocHOBHBIM 3a71auaM OCBOEHUS AUCUUILINHBI «JIuHeiiHas anreGpay ciieyeT OTHECTH:

B pesynbrare nzydenus oOy4daromuics JOHKEH: 3HATh:

® METO/bl JIMHEWHO anre0psl;

® BUJIbI I CBOMCTBA MaTpPHI], CHCTEMbI TUHEHHBIX anreOpandecKux ypaBHeHUH, N-MepHOe
JIMHENHOE IPOCTPAHCTBO, BEKTOPHI U JIMHEMHBIEC ONIEpalluy HaJl HUMU;

® OCHOBBI JIMHEWHOH anreOpbl, HEOOXOAUMBIE JJIsl PELICHUS IPAKTUYECKUX 3a/1a4; YMETh!

® HCIIOJIB30BATh amIapar JUHEHHON anreOpsl;

® [IPUMEHATh METOJBl MAaTEMaTUYECKOIO MOJACIMPOBAHUSA Ul PEIIEHUs NMPAKTHYECKUX
3a/1ay;

BIIAJIETh:

® HaBBIKAMM PEILICHUS 3a]a4 JUHEIHON anreOpsl;

e HABBIKAMU NPUMEHEHUS COBPEMEHHOIO MATEMAaTHYE€CKOrO HMHCTPYMEHTapHs IS
peneHus NpakTUYECKHX 3a/1ay;

® METOJMKOM TNOCTPOCHMS, aHAIW3a W IPUMEHEHUsS MAaTeMAaTHYECKUX MOJENeu s

OLICHKU COCTOAHUA U IPOTHO3a PA3BUTHUA SIBIICHHN U mponeccoB.

2. MECTO JUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJHLHON
IMPOI'PAMMBbI
HucuunnuHa «JIuHeliHas anreOpa» sBisieTcss 4yacTbio Mopayns «Maremaruyeckue H
€CTECTBEHHO-HAYUHBIE TUCIUIUIMHBI» U OTHOCUTCS K JAUCLUILUIMHAM 00s3aTeNbHON yacTu OJ0Ka
bl «/lucuunnunsl (Momynu)» ydeOHoro maHa, cormacHo ®I'OC BO s HampaBieHus

noarotoBkyu 23.03.03 DkcruryaTanust TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB.



3. INIEPEYEHb IIVIAHUPYEMBIX PE3VYJIbBTATOB OBYYEHHSA NO AUCIUIIVIMHE (MOAYJIIO),

UHIUKATOPAMHU JOCTUXKEHUA KOMIIETEHIIUI

Kox v HaumeHnoBanue

Koa n HauMeHOBaHUe HHIUKATOPA

Iliianupyemble pe3yJbTaThl 00yYeHUst

KOMIIETEHIM U aoctrxkennsi komnerenuuu (UJK)
OIIK-1. Cnocoben HNOIIK-1.1 Ucnonb3yer 3HaHHUSA OCHOBHBIX | 3HATH: AJIEMEHTHI JUHEHHOMN anreOpsl, HEOOXOUMBIE IS
MIPUMCHSITh 3aKOHOB MAaTEMaTHYECKHX W ECTECTBCHHBIX HAYK | pEIICHHS Kpyra 3aj1a4 ONTHMH3AIUH; OCHOBBI 0TOOpa 1

€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO
aHaIM3a u

MOJICIIUPOBaHHS B
npodeccHnoHATEHOM
AeSATEIbHOCTH

JUTSL pEIICHUs TUIIOBBIX 3a7a4 MPoQeCCUOHATBHON
JIEATCILHOCTH

HNOIIK-1.2 Bnaneer ecTeCTBEHHOHAYYHBIMU U
0OIIIEeNH)KEHEPHBIMH 3HAHUSMH U METOJIaMHU
MaTeMaTUYeCKOro aHajliu3a W MOJICIUPOBAHUS B
poEeCCHOHAIBHON e TEIHHOCTH

pamxupoBaHus HHOOpPMAIUU, HEOOXOIUMOMN JUIs pEIICHUS
MOCTaBJICHHOM 3aJa4n.

YMeTb: IPUMEHSITh METO/IbI IMHEWHON alnreOpsl IS pelieHus
Kpyra 3aja4 ONTUMH3AL1H; OTOMPATh U PaHKUPOBATh
nHpopMaInio, HeOOXOIUMYIO JUIS PEIICHUS TOCTaBICHHOM
3aJIa4H.

Baanerb: ciocoOHOCTHIO BEIOOpA ONTHMAIBHOTO METOIa
peHIeHI/ISI HOCTaBHGHHOfI 3a4a4Ui B 3aBUCUMOCTHU OT 3aJaHHBIX
yCIIOBUH, CIIOCOOHOCTHIO aHaIM3a HHPOPMAITMOHHBIX TOTOKOB.

COOTHECEHHBIX C




4. CTPYKTYPA Y COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM TMCUMILIHHBI M BU/IBI Y4eOHOH padoThl

Buabl yueOHoii padorsl

O0BeM B yacax

OO0mas TpyA0eMKOCTh TUCITUTLIMHBI

108 (3 3a4eTHBIX eTUHMII)

KoHnTtakTHas paboTa o0y4aronuxcs ¢ 16
npenojaasaresieM (BCero)

AynutopHas pabora (BCero), B TOM YHCIE: 16
Jlexknun 6
CemuHapbI, TPAKTUYECKUEC 3aHATHUS 10
JlaboparopHbie pabOTHI -
Bneaynuropnas padota (Bcero): 92
B TOM YHCIIE: -
KOHCYJIbTAIIMS 110 AUCHIUTUINHE

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 92
Bun npomexxyTouHOM aTTecTanuu JK3aMeH

oOyyJaromerocs




4.2 TemaTnuyeckuii MJIaH y4eOHO U CHUNIHHBI

HaumenoBanue pasaesioB u Buabl yueOHol padoThl, BKJIYAsA CAMOCTOATENbHYI0 padoTy o0yyaromuxca | KomnereHuuun
TeM U TPYAOEMKOCThb (B 4acax)
Bcero N3 Hux CamocrositesbH | KypcoBas | Konrponbnas
ayAMTOPHbIE asi pabora padora padora
3 3aHATHA
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Tewma 1. [lonsiTue u npeacTaBICHUS 1 18 1 2 15 OIIK-1
KOMIUIEKCHBIX uncen. JleicTBus Hax
KOMIUIEKCHBIMU YHCIIaMHU
1 18 1 2 15 OINK-1
Tema 2. MaTpuiibl ¥ OIpeenuTenn
Tema 3. Cuctembl TMHEHHBIX 1 20 1 2 17 OIIK-1
anredpandeckux ypasHenuit (CJIAY) u
UX METOJBI UX PEIIEHUS
1 17 1 1 15 OINK-1
Tema 4. Bextopsl. OcHOBHBIE Onepanuu
HaJ BEKTOpaMu
Tema 5 BekTopHOE TIPOCTPAHCTBO. 1 18 1 2 15 OIK-1
EBKIIMI0BO TPOCTPaHCTBO
OIIK-1
Tema 6 CoOcTBEHHBIE BEKTOPEI 1 17 1 1 15
HToro nmo aucuumnjange 108 6 10 92




4.3 ConepxxaHue TMCUMILTUHBI «JInHeliHAA ajredpa» 1Mo remam

Tema 1 «IloHATHe M TPeACTABJIEHUS] KOMILUIEKCHBIX umces. JleiictBusi Hax
KOMILJICKCHBIMH YHCJIAMM»

Muumas enununa. ['eomerpuueckoe H300pa’keHHE KOMILIEKCHBIX yucel. Moaynb u
apryMEeHT KOMIUIEKCHOTO 4YHuCla. AnreOpamueckas, TPUTOHOMETpPUYECKas W IOKa3aTelbHas
GbopMBI 3amucu KOMIUICKCHBIX 4Yucell. CIIo)KeHHE, BBIUMTAHUE W YMHOXKEHUE KOMIUICKCHBIX
yucen. @opmyna Myaspa. JlerieHue KOMIUIEKCHBIX yncell. M3Bneuenrne KopHer U3 KOMIUIEKCHBIX
yucen

IIpakTHYeckoe 3aHATHE

Pemenue 3anau. BelnonHeHnne keiic-3a1aHus

Tema 2. MaTpuubl U onpeaeJuTe n
[Tonsitue matpunbl €€ pazMepHOCTh. CII0OXKEHUE U POU3BEACHUE MATPHII, CBOMCTBA ITUX

JIeicTBUi ¢ Matpumamu. J[MCTprUOYTHBHOCTh YMHOXCHHSI OTHOCHUTEIIBHO CIIOKEHHUS MAaTpHIL.
YMHOXKEHUE MAaTpPUIIbI HA 4uciao. [IoHATHS eMMHUYHON W OOpaTHOM MaTpHIIbl. DJIEeMEHTapHbIC
JIEUCTBUS CO CTPOKaMU MaTpuilbl. JIMHETHAs 3aBUCUMOCTb CTPOK MaTpulibl. OCHOBHBIE CBOMCTBA
JIeTepMUHaHTa. MUHOp H anreOpandeckoe JOIOJIHCHUE 3JIEMEHTa MaTpuibl. PasiiokeHue
JETEPMUHAHTA IO 3JIEMEHTaM CTPOYKH WM crosiona. OnpeneauTenb MaTpUllbl € JIMHEHMHO
3aBUCUMBIMHU CTPOYKAMH.

[TonsTe 6a3ucHOro MuHOpa MaTpuilbl. [IoHATHE paHra MaTPHUIIBI JTFOOOH Pa3MEPHOCTH U
ero cpoiicTBa. CBsi3b MOHATHSI paHra MaTpHIbl C JMHEWHON 3aBUCHUMOCTBIO CTPOK. MeTonbl
HaXOXJIEHWS MHHOpa C TIOMOIIBIO 3JIEMEHTApPHBIX MPeoOpa3oBaHU CTPOK MATPHUIBI (METO[
CBEICHMSI K TpanenenaaabHOMy BUIY).

MeToapl HaxOXKACHUST OOpAaTHOW MAaTPHIIBI: C MOMOIIBIO anreOpanyecKux JTOMOTHEHHMA
AJIEMEHTOB W C TIOMOIIBIO 3JIEMEHTapHBIX MPeoOpa3oBaHHMl CTPOK MaTpuIllbl. MaTpudHbie
YpaBHEHUS.

IIpakTHYeckoe 3aHATHE

Pemenue 3amau. BeimonHeHue Keic-3agaHus
Tema 3. Cucrembl JuHeliHbIX aaredpamyeckux ypasHeHuil (CJIAY) m ux meroabl ux
peleHus

3amucy CJIAY B MmarpuuHoit Qopme. [loHSATHE COBMECTHOCTHM CHUCTEMBI JIMHEWHBIX
anreOpandeckux ypaBHeHHH. MeTo/ peleHusl CHCTEMbI JIMHEWHBIX anreOpandecKux ypaBHEHUI
C TIOMOIIbIO OOPaTHOM MAaTPHIIHI.

Teopema Kponekepa Kanemnu. MeTonpl pemieHrs CHCTEMBI JIMHEHHBIX alre0panvdecKux

ypaBHeHmii: mpaBuiio Kpamepa, meron ['aycca n moaudunmpoBanusiii meros XKopaanal aycca.



IIpakTHyeckoe 3aHATHE
Pemtenue 3agau. BelmosHenue keiic-3agaHus

Tema 4. BeKTOPLI. OcHOBHbBIE onmepanuu HaJl BEKTOpaMu
Ilousrue BEKTOpa. JInHeiiHbIe onepanyvii HaAd BEKTOpaMH: CIIOXKCHHE BCKTOPOB H

YMHOKCHME BEKTOpa Ha 4YHUCJIO, CBOMCTBA 3THX onepauui. IIpoeknus BekTopa Ha OCh.
Pa3noxxeHne BekTOpa IO OpTaM KOOpAMHATHBIX oce. Monyns Bekropa. Hanpasmisromue
KOCUHYCBI. JIeHCTBUS Haj BEKTOpaMH, 3aJaHHBIMU IpPOEKUUsAMHU. JIMHENHas 3aBUCUMOCTb U
HE3aBHCHUMOCTb CUCTEM BEKTOPOB.

CkanisipHOE€ IIPOM3BEIECHHE BEKTOPOB U €ro CBOWMCTBA. BbIpakeHue CKalsipHOTO
IIPOM3BEIICHUS Yepe3 KOOPAMHATBL. YTOJI MEXAYy BEKTOpaMu. BeKTOpHOe Ipou3BeleHUE
BEKTOPOB U €ro cpoicrBa. lIoHATHE OpueHTanuu TPOWKH BEKTOPOB. BbIpaskeHHEe BEKTOPHOTO
IIPOU3BEICHU YEPE3 KOOPAUHATHL. Y CIIOBUE KOJLIMHEAPHOCTH BEKTOPOB. HaxoxaeHue miomanu
napajuieJiorpaMmMa M TpeyroyibHuka. CMeIIaHHO€ MpPOU3BEIEHHE BEKTOPOB U €ro CBOMCTBA.
BolpaxkxeHue cMemaHHOro NPOU3BENEHUs uepe3 KoopauHaThl. OmnpeneneHue B3aUMHON
OpPHUEHTALlMM BEKTOPOB B  IIPOCTPAHCTBE. YCTAHOBJIEHME KOMIUIAHAPDHOCTH  BEKTOPOB.
Onpenenenue 00bEMOB MapauIeIenuIeia ¥ TPEYrolIbHOM MUpaMuIbl

IIpakTH4Yeckoe 3aHATHE

Pemenne 3anau. Beinonnenue kenc-3a1anus

Tema 5 BekTopHoe npocTpancTBo. EBKINI0BO NPOCTPAHCTBO
N-MEPHBIM BEKTOP M BEKTOPHOE IIPOCTPAaHCTBO. JIMHEHHas 3aBHCHUMOCTb BEKTOPOB B

JUHEHHOM nNMEpPHOM BEKTOpHOM mpocTpaHcTBe. IloHATHe 0a3uca cHUCTEMBl BEKTOpPOB.
Paznoxenue BekTOpa mpocTpaHcTBa Mo Oasucy. Ilepexog k HoBomy Oasucy M cucTteMe
KOOpJAMHAT, MaTpula nepexoaa. HopmuposanHoe BeKTOpHOe nIpocTpancTBo. Hopma BekTopa.

Metpuka BBOIWTCA € NOMOIIBIO CKaJSIpHOro IpousBeneHusa. HepaBencrso Komm-
ByHsIKOBCKOTO u HEPaBEHCTBO TPEYrOJIbHUKA. Teopema 0 CyILIECTBOBaHUU
OPTOHOPMHUPOBAHHOTO 0a3zuca BO BCSKOM N- MEPHOM €BKIUAOBOM IpocTpaHcTBe. [loHsTHE
JAuHeNHoro oneparopa. CBsi3b MEXIY MaTpHUIIAMU JIMHEHHOTO onepaTopa B pa3HbIX Oa3ucax.

IIpakTHYeckoe 3aHATHE

Pemenne 3anau. BeinonHenue kenc-3a1anus

Tema 6 CoOCTBEeHHBIE BEKTOPBI
IlonATHe COOCTBEHHOrO 3HAYEHHMs M COOCTBEHHOIO BEKTOpA JIMHEHHOIo oreparopa.

3aBUCHMOCTh MEXIY JAHArOHAIGHBIM BHIOM MATPHIBI JIMHEHHOTO OIeparopa B HEKOTOPOM
0a3uce 1 COOCTBEHHBIMH BEKTOPAMHU 00Pa3yIOIIMMHU ITOT Oa3wucC.

[Tpumep MaTemMaTUYeCcKOW MOAENHU MpoIlecca, MPUBOISIINICS K MOHITHIO COOCTBEHHOTO
BEKTOPa U COOCTBEHHOTO 3HAYCHUS MATPHUIIBI

HpaKaneCKoe 3aHsATHE



Pemrenne 3agad. BrinosHenue kelic-3aqadus

4.4. [lpakTH4yeckas NOAroTOBKA

HpaKTI/I‘leCKaﬂ IIOATOTOBKA PCAIM3YETCAd IMYTEM MHPOBCACHUA MNMPAKTHYCCKUX SHHHTI/Iﬁ,

npeayCcMaTpuBarOmux y4d4acCTue 06yqa101u14xc;{ B BBIIIOJIHCHUHU OTACIBHBIX 3JICMCHTOB pa60T,

CBSI3aHHBIX ¢ OyayIeit mpodeccuoHaNbHOMN NesITeTbHOCTBIO.

OObeM 3aHaTHI B (hOpME TPAKTUIECKON OATOTOBKU cocTapisieT 10 gacos.

Bup 3ansaTus Tema 3aHaTHA KoanuecTBo ®opma Koapl
qacoB MPOBEICHUSA KOMIIETCHIUN
IIpaktnueckoe | Tema 1. [lonarue u 2 Pemenue 3agau. OIIK-1
3aHsaTue 1 MpeACTaBICHUS Brimonnenue
KOMINIEKCHBIX YHCET. Kelc-3a1aHus
JHencTBus Haj
KOMILUIEKCHBIMH YHCIaMU
[TpakTrdeckoe Tema 2. Marpuist i 2 Pemenne 3agau. OIIK-1
3aHATHE 2 Brimonnenue
OTpEeICTUTENH o
Kelic-3a1aHus
ITpaktnueckoe | Tema 3. CucreMbl 2 Pemenne 3amgau. OIIK-1
3aHsTHE 3 JMHEHHBIX anreOpanyecKux Beinonnenue
ypaBHenuit (CJIAY) u ux Kelic-3a1aHus
METOJIbI HX PEIICHUS
[Tpaktuueckoe | Tema 4. BekTopsl. 1 Pemenue 3amay. OIIK-1
3aHsiTue 4 OcHOBHBIE OTlepaliu HaJT Brinosinenue
BEKTOPAMH Kelc-3aqaHus
[Tpaktuyeckoe | Tema 5 Bekroproe 2 Pemrenue 3anau. OINK-1
3aHATHE 5 MPOCTPAHCTBO. EBKINI0BO Brimonnenue
MPOCTPAHCTBO KeHc-3a1aHus
[TpakTHdeckoe Tema 6 CoBCTBEHHbIE 1 Pemenne 3amxau. OIIK-1
3aHATHE 6 Brinonaenue
BEKTOPBI o
Kelc-3a1aHus

4.5. YueOHo-MeTOMYECKO€E 00ecredeHHe CaMOCTOSTEIbHOI padoThl CTY/1€HTOB

CamocrosiTenpHas paboTa CTYIEHTOB MPETyCMOTPEHa YIECOHBIM TIJIAHOM IO JUCITUTIIIMHE

B 00beMe 92 yacos.

CaMocrosTenbHas paGOTa peAM3yCTCA B paMKax IPOrpaMMbl OCBOCHHA NUCHHUILIMHBI B

CJIEAYIOUIMX opMax:

- paboTa ¢ KOHCIIEKTOM 3aHATuUs (00paboTKa TeKCTa);

- MpopaboOTKa TEMAaTHUKU CAMOCTOATEIbHOU paboThI;

- HalMCaHUe KOHTPOJIbHOW PabOTHI;

- MOUCK uHpopMaIuu B cetu «HTepHET» U IUTEpaType;
- BBINIOJIHEHUE UHIMBUIYATbHBIX 3a/JaHHI;
- IIOITOTOBKA K cAaue 3adeTa, YK3aMeHa.

CamocrosiTensHas paboTa TPOBOIUTCS C TEBIO:



- CUCTEMAaTU3AlMH U 3aKPEIUICHUS MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUMN U MPAKTUYECKUX
yYMEHUH 00y4aronuxcs;

- YOIIyOJIeHHsI U PaCIIMPEHUS TEOPETUUECKUX 3HAHUH CTY/ICHTOB;

- (opMupoBaHus yMEHMH HCHONb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPAaBOYHYIO
JOKYMEHTAIUIO0, YUeOHYIO U CIIELUAJIbHYIO JIUTEPATypY;

- Pa3BUTHA MMO3HABATEIbHBIX CIOCOOHOCTEH M aKTUBHOCTH OOYYAIOMIMXCS: TBOPYECKOMH
MHHUIMATHBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHM30BAaHHOCTH; (HOpMUpPOBAHHE
CaMOCTOSITEJIbHOCTH MBIIUIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, COBEPILIEHCTBOBAHHUIO U
caMOOpraHu3aluu;

- Pa3BUTHIO UCCIIEI0BATEILCKUX YMEHUN CTYIEHTOB.

TexHosorust opraHu3aluyl  CaMOCTOSITEIBHOW pa0OThl OOydaroOIMXCs — BKIIOYAET
UCIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATbHO-TEXHUUYECKUX PECYpPCOB (puimaia:

-OMOIMOTEKY ¢ YMTAIBbHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACChI C BO3MOXKHOCTBIO paboThI B
WHTepHer;

-ayAUTOPHHU JUIsl CAMOCTOSTENbHON PaOOTHI.

Ilepen BbIMONHEHHEM OOYYAIOLUIMMHUCA BHEAYIUTOPHON CaMOCTOSTENBbHOW paboOThI
IIpenoaaBareiib MPOBOAUT KOHCYJIBTUPOBAHME 110 BBINOJIHEHUIO 3aJaHUs, KOTOPBIA BKJIFOYAET
[eNb 3alaHusi, €ro COJAEP)KaHMs, CPOKH BBIIOJHEHUS, OPUEHTHPOBOYHBIA 00BEM pPabOTHI,
OCHOBHBIE TpeOOBaHUS K pe3ysbTaTaM padOThl, KPUTEPUH OIICHKH.

Bo Bpemsi BbImonHeHUs 00y4yaroIMMUCS BHEAYAMTOPHOW CaMOCTOSITEIbHOM pabOThHl U
Opu HeoOXOAWMOCTH NpenojaBaTeilb MOXET IPOBOAUTh WHAWBUIYAIbHbIE W TPYIIOBbIE
KOHCYJIbTAIIUH.

CaMmocrosiTenbHasi paboTa MOXKET OCYIIECTBIATHCA HWHAMBUAYAJIBHO WM TpyINIaMu
0o0y4aromuxcst B 3aBUCUMOCTH OT LeNH, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSATEIbHON
paboThI, YPOBHS CII0)KHOCTH, YPOBHS YMEHHUH 00yUarOIUXCsl.

KoHTpoias camocTosATenbHON paboThI CTyI€HTOB IIPEAYCMATPUBAET:

-COOTHECEHUE CO/IEPKAaHUS KOHTPOJIA C LETIIMH 00ydeHMs,;

-00bEKTUBHOCTH KOHTPOJIS;

-BaJINIHOCTh  KOHTPOJII  (COOTBETCTBHE MPEABABISIEMBbIX 3aJaHUi  TOMY, 4TO
IpeJnoiaraeTcs MpoBEPUTH);

-nuddepeHuanio KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAIIOB.

@DopMbI KOHTPOJISE CAMOCTOSTENIEHONU PaOOTHI:

-IPOCMOTP U MPOBEPKA BBIMOJIHEHHS CAMOCTOATENBHOM paboThI IPEernoaaBaTeseM;

-OpraHu3alys caMoNpOBEPKH, B3aUMOIIPOBEPKH BBIIIOJHEHHOTO 3a/1aHUS B IPYIIIIE;

-00CY)XJIeHHE Pe3yIbTaTOB BHITIOJHEHHON PabOThI HA 3aHSTHH;



-IPOBEICHUE TUCEMEHHOTO OTIPOCa;
'HpOBe,Z[eHI/Ie YCTHOFO onpoca; OpFaHI/ISaHI/IH nu HpOBCIIeHI/IC I/IH,Z[I/IBI/I,Z[yaJII:HOFO
cobecenoBaHUS,

-Opranu3aniys U IMpoOBCACHUC CO6€C€I[OBaHI/I5[ C rpynnoﬁ.

5. OuneHo4Hble MaTEePHAJIBI 110 IMCIUIITIUHE
@OHJT OLEHOYHBIX CpPEACTB [0 JUCUUIUIMHE (MOAYJIO) BKIJIIOYAET OLIEHOYHBIE
MaTepHabl, HAPaBJICHHBIC HA IPOBEPKY OCBOEHUS KOMIIETCHIIMN, B TOM YHMCJIE 3HAHUN, YMEHUN
1 HaBbIKOB. DOHJI OLICHOYHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYILIEr0 KOHTPOJSA U
OLICHOYHBIE CPEJCTBA IPOMEKYTOYHOU aTTECTALUH.
@OH OIEHOYHBIX CpeACTB MO AucuuiuiiHe mnpuBenéH B Ilpunoxenun 1 (donpg

OILICHOYHBIX CPEJICTB) K paboueil mporpamme TUCHUTUIMHEIL.

6. YueOHO-MeToAMYECKOE H MATEPHAIbHO-TEXHHYECKOe o0ecrevyeHne TUCHUIIHHBI
6.1  Ilepevenp y4yeOHBIX H3AaHUI U YU€OHO-METOIUYECKUX MATEPUAIIOB JUISI OCBOCHUS
JUCLUIUIMHBI

OcHOBHas JIUTEpaTypa:

1. Bboromomnos, H. B. Maremaruka : yaeOHuk s By3oB / H. B. Boromomnos, I1. U.
Cawmoiinienko. — 5-e u3l., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 c. —
(Beiciiee  obpasoBanme). — ISBN 978-5-534- 07001-9. — Tekcr : SJIEKTPOHHBINA //
Oo6paszoBatenpHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468633CyxotuH,
A. M. Bricmas MaTemMaTtuka. AJbTepHATUBHAS METOJIOJIOTHS MPETIOIaBaHus : yueOHOe Tocooue
s By3oB/ A. M. Cyxorun, T. B. TapbokoBa. — Mocksa : UznarensctBo FOpaiit, 2022. —
223 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-9916-6517-9. — Tekct : 37eKTpOHHBIHA //

Oo6pasoBartenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490251

2. [[umaues, B. C. Bricmas marematuka. [lonnsiii kypc B 2 1. Tom 2 : yueOHUK s
By30B/ B. C.IllunaueB ; non penakuuent A. H. TuxonoBa. — 4-e wu3g., ucnp. M JOM. —
Mocksa : M3parensctBo HOpaiit, 2022. — 305 c. — (Beicuiee oOpa3osanue). — ISBN 978-5-
534-07891-6. — Texcr : snexTpoHHbIi // OOpa3oBatensHas miardopma IOpaiit [calT]. —

URL: https://urait.ru/bcode/490994

3. byrpos, f. C. Breicimas marematuka B 3 1. T. 1. JIuddepenmansHoe u UHTETpaIbHOE
ucuucienue B 2 kH. Kuura 2 : yuebnuk amis By3os / f. C. byrpos, C. M. Hukonbsckuit. — 7-¢
u31., crep. — Mocksa | M3natensctBo HOpaiit, 2022. — 246 c¢. — (Bpicuiee obpa3oBanue). —
ISBN 978-5-534-02150-9. — Tekcr : anekrpoHHbid // OOpa3zoBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/491316



https://urait.ru/bcode/490251?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/490994?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/491316?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d

4, byrpos, f. C. Breicmas maremarnka B 3 T. T. 2. DnemMeHThl JMHEWHOW anreOpbl U
aHaTUTHYECKOW reomeTpu : yueOHuk i By3oB/ . C. byrpos, C. M. Hukonbckuit. — 7-¢
u3M., crep. — Mocksa : M3garensctBo FOpaiit, 2022. — 281 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-03009-9. — Tekcr : anekTponHbiid // O6pa3oBatenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/488877

S. Hynaes, A.C. Cneuunanbubie ¢yHkiuu B 2 4. Yacte 1 : crnpaBoyHHK aisi BY30B /
A. C. lynaes, B.W. lllnprukoB. — Mocksa: W3znatensctBo FOpaiit, 2022. — 417 c.—
(Beiciiee  obpazoBanme). — ISBN 978-5-534-07664-6. — Tekcr : 2ieKTpoHHBIA //

O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492233

6. Kopuuenko, H. A. Bricmas marematnka : y4yeOHO-MeToauueckoe mocobue / H. A.
Kopuuenko. — Mocksa : PYT (MUUT), 2019. — 76 c. — Teker : snexTpoHHsbIi // Jlanp :
sneKTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/175718

JlonoJTHUTENbHAS TUTEepaTypa:

1. KommnekcHsle umcna :  ydeOHO-MeToAmueckoe mocobme / cocrtaBurens H. B.
CrapkoBckad. — Bonorga : BIMXA um. H.B. Bepemaruna, 2015. — 54 c¢.— Tekcr:
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOJIMOTEYHAS cUcTeMa. — URL:

https://e.lanbook.com/book/130711

2. bynun, A. W. OObikHOBeHHBIE auddepeHnnanbHble ypaBHEHUS M WX TMPHIOKEHHS !
yuebHoe mocobue / A. U. Byaun. — Kypck : Kypckas 'CXA, 2015. — 253 c¢.— Teker :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:

https://e.lanbook.com/book/134799

HuaTepHET pecypchl:

1. http://eek.diary.ru/p48574979.htm — sekTpoHHBII aspec caiiTa 0 MaTeMaTHKeE.

2. http://eek.diary.ru/p48039823.htm — sneKTpOHHBI ajapec caiiTa Mo MaTeMaTHKe.

3. http://eek.diary.ru/p67723918.htm — 37eKTpOHHBIIH aJpec caiTa MO0 MaTeMaTHKE.
Menunamartepuaibl:

1. XKuzup 1o 3akoHam Martematuku | Bompoc waykm // Hayka 2.0 @ —
https://youtu.be/47yKtdxy7iM

2. MOXHO JIM  HOBEPATH MATEMATUKE? | 1Q // SciOne —

https://youtu.be/ZTZjFz8HPUM

3. Bcé mnpo mnpsamoyronbHbi TpeyronbHUK 3a 15 wmunyr // bopuc TpymwmH —

https://youtu.be/AY c2zwzH6dw

4. Bcé mnpo paunmonanmeHpie uymcna 3a 10 munyr //  bopuc TpymwmH < —

https://youtu.be/gvRk8Y 1yHJI



https://urait.ru/bcode/488877?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/492233?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://e.lanbook.com/book/130711
https://e.lanbook.com/book/134799
https://youtu.be/47yKt4xy7iM
https://youtu.be/ZTZjFz8HPUM
https://youtu.be/AYc2zwzH6dw
https://youtu.be/qvRk8Y1yHJI

5. JlexapToBBI KOOPJIMHATHI Ha TUIOCKOCTU. PaccTostHMEe Mexay Toukamu // Bumeoypoku

marematuku — https://youtu.be/aGenWtWQV1s

6. Koopaunats! Ha mnockocth // [laBen bepaos — https://youtu.be/zXashxzT87Q

7. MmuoxectBa. YucnoBeie mons // CypommatoB Cepreét  BmagumupoBuy —

https://youtu.be/bKtQ5EJXAec

8. MHoecTBO JEHUCTBUTENBHBIX quce // Bopuc Tpymux —
https://youtu.be/6hwENpPQgKPO
0. Cuctemsl koopaunar // dU / dV stud — https://youtu.be/TFg2wkcZi08

10. Teopema Iludaropa // Markyner-ipuBer! :: Ausekceii CaBBareeB m Ko —

https://youtu.be/XdcBWWFURAS

11.  Tonsrue umcna. Yactes 1. Harypanpusie uyucna. Llensie umcna // InternetUrok.ru —

https://youtu.be/EBv4v1iODG1E

12. [Tonsstue uymcma. Yacte 2. [pobu. Pammonanpubie uncna // InternetUrok.ru —

https://youtu.be/0Zu6hZxtPD8

13.  Brruucnenue ompexpenutenss npu nomonmm nepecraHoBok // Ilasem IllecromamoB —

https://youtu.be/\WvIgKvCKxJ4

14. Kak Beruucnare ompenenutenu 2 u 3 mnopsaakoB? // Bumeoypoku mareMaTuku —

https://youtu.be/rugkk5-zYTo

15. MatpuyHblii METOJI pelIeHUs] CUCTeM JTMHEeWHbIX ypaBHeHwuid // [laBen IllecromanoB —

https://youtu.be/SsvQY -ttBOk

16. Merton T'aycca pemieHust cucrteM JuHeWHbIX ypaBHeHuil // IlaBen IlecromamoB —

https://youtu.be/evDUmzR5T X0

17. Merton T'aycca pemeHust cucreM JMHeWHbIX ypaBHeHuil 2 // IlaBen IllectomanoB —

https://youtu.be/sS87yjF-7Ew

18.  Metox Kpamepa permieHust cucteMbl JTUHEHHBIX ypaBHeHUH / Buneoypoku MaTeMaTuku

— https://youtu.be/0iig32aUgBw

19.  Oo6parnas matpuna // [TaBen bepaos — https://youtu.be/MjSQzo7dXok

20. Omnpenenutens Matpuiibl // ITaBen bepaos — https://youtu.be/k5fPjn0IVSE

21.  TIpocreiimune nuHelinbie ypaBHenust // [laBen bepaos — https://youtu.be/3MfoOfpHPzM

22. Cucrembl nuHeilHbIX ypaBHeHuit // CypomnaroB Cepreii BnagumupoBuu —

https://youtu.be/Bfaz6Cy32CA

23. Cucremsl JMHENHBIX ypaBHEHUI / ITaBen [ecTonanos —

https://youtu.be/SriCnsNOpwY

24, Kanonuueckuii BuJ KpuBOM 2 (BTOpOro) Mmopsiika JOCTYMHO M Ipocto // Belcmias

MaTeMaTHKa JOCTYITHO U pocTto — https://youtu.be/wDW5JwrAQIE



https://youtu.be/aGcnWtWQV1s
https://youtu.be/zXashxzT87Q
https://youtu.be/bKtQ5EJXAec
https://youtu.be/6hwENpQqKP0
https://youtu.be/TFg2wkcZi08
https://youtu.be/Xdc8WWFURA8
https://youtu.be/EBv4v1ODG1E
https://youtu.be/0Zu6hZxtPD8
https://youtu.be/WvIgKvCKxJ4
https://youtu.be/ruqkk5-zYTo
https://youtu.be/SsvQY-ttBQk
https://youtu.be/evDUmzR5TXQ
https://youtu.be/sS87yjF-7Ew
https://youtu.be/0iiq32aUqBw
https://youtu.be/MjSQzo7dXok
https://youtu.be/k5fPjn0lVsE
https://youtu.be/3Mfo0fpHPzM
https://youtu.be/Bfaz6Cy32CA
https://youtu.be/SrjCnsNQpwY
https://youtu.be/wDW5JwrAQlE

25.  JlexaproBa cuctema koopaunat // ITasen Illecromamos — https://youtu.be/40txOsyckhA

26.  YpaBHeHue mpsMoi Ha rutockoctu // Bupeoypoku matemaruku — https://youtu.be/-0E-
SuRworY
217. YpaBHeHHEe ~ TPSMON: meron  Tpéx  Touek //  Ilaem  bepmoB  —

https://youtu.be/KKammaopXk8

28.  VYpaBHenuss mnpsmod Ha 1iockocth // CynommatoB Cepredr BrnagumupoBnd —

https://youtu.be/kl70Q8d-WpRo

29. Omnunc, mapabona u runepboma. Konwueckue ceuenmss // bopuc Tpymmn —

https://youtu.be/qTzbHGuwY KO0

30. bunom Hseiotona // Markyner-npuBer! :: Anekceit CaBBateeB u Ko —
https://youtu.be/Y XY QmxLDtMw
31.  Bcé mpo mporpeccuu 3a 15 munyt // Bopuc Tpymmn — https://youtu.be/IZRY 6sbyWG8

32.  IIpenmen nocnenosarenbuoctH // bopuc Tpymmu — https://youtu.be/ZmwdHAhVSPM

33.  Ilpenmen 4uciOBOW MOCIENOBATEIBHOCTH — omnpezeneHue u npumepsl // [laBen Bepmos

— https://youtu.be/dMVR xyil7U

34. CpolicTBa TMpenesoB MOCIENI0BaTeIbHOCTEH, CBsI3aHHBIE ¢ HepaBeHcTBamu // bopuc

Tpymmu — https://youtu.be/WTjfi-eqL7E

35.  Tpeyrompauk Ilackanms 1. Iloctpoenme «cBepxy BHu3» // GetAClass - IIpocto

Mmaremaruka — https://youtu.be/0ObhpfZgZI1Ak

36. Tpeyronbuuk Ilackans 4. ®opmyna 6unoma // GetAClass - IIpocto marematnka —

https://youtu.be/\WJ ml-Aixj4

37. ['padux byHKINH, coJiepxKaniei MOYJTh /l [TaBen bepnos —
https://youtu.be/s7G25pBnUKS

38. 3aganus Ha  obOnmacte  3HaueHud  ¢ynkumm //  [laBenm  IllecromanoB  —
https://youtu.be/yHbQticz7to
39.  Kak noctpouts rpaduk ¢pyukuuu // bopuc Tpymmn — https://youtu.be/HHd5v-ne60c

40.  Ksagparnunas ¢yakuus u e€ rpapuk // IlaBen bepmo — https://youtu.be/4M-
NUGZmTiU
41.  Ob6parnas ¢pyukuus // Bopuc Tpymmn — https://youtu.be/LQZa7vPkqggc

42. OcHoBHble 351eMeHTapHble QpyHkuuu. Pemenue 3ananuii / Bugeoypoku mareMatuku —

https://youtu.be/LpKillYAg-I

43. Yo takoe obnacte onpeneneHus GyHKIMU U Kak e€ HaiiTu // Bugeoypoku MaTeMaTHKU

— https://youtu.be/yOfOMvzvims

44, beckoneuno mainbie u 0eckoHeuHO Oosbmive BenuuuHbl. [loHsTHE TIpeaena ¢yHKmu //

Buaeoypoku matematuku — https://youtu.be/bxqjufIBF11



https://youtu.be/40txOsyckhA
https://youtu.be/-0E-5uRworY
https://youtu.be/-0E-5uRworY
https://youtu.be/KKammaopXk8
https://youtu.be/kI7Q8d-WpRo
https://youtu.be/qTzbHGuwYK0
https://youtu.be/YXYQmxLDtMw
https://youtu.be/lZRY6sbyWG8
https://youtu.be/ZmwdHAhVsPM
https://youtu.be/dMVR_xyiI7U
https://youtu.be/WTjfi-eqL7E
https://youtu.be/0bhpfZgZIAk
https://youtu.be/WJ_ml-Aixj4
https://youtu.be/s7G25pBnUK8
https://youtu.be/yHbQticz7to
https://youtu.be/HHd5v-ne6Oc
https://youtu.be/4M-NUGZmTiU
https://youtu.be/4M-NUGZmTiU
https://youtu.be/LQZa7vPkqqc
https://youtu.be/LpKilIYAq-I
https://youtu.be/yOfQMvzv1ms
https://youtu.be/bxqjufIBF1I

45, HenpepsiBHOCTh yHKIIMM B TOuke. HenpepbiBHOCTS MHOTOUIEHOB // Bopuc Tpymma —

https://youtu.be/nXUEwQ7DWkw

46. Onpenenenne mnpeaena ¢ynkinuu. Pemenwe 3amau // Bupeoypoku MareMaTHKH —

https://youtu.be/VrPfmLryri0

47. [Ipenen dyukmuu. Onpenenenue npenena dyakuun "mo Komm" u "mo I'eitne" // Bopuc
Tpymmn — https://youtu.be/UzfAt6DoN3E

48. [Mpenen ¢yakmuu. Teopembl o mpeaenax // Buaeoypoku MareMaTHKd —
https://youtu.be/K-5]NtzN3tl
49.  CsoiictBa npeaenos ¢pyukimu // bopuc Tpymun — https://youtu.be/Nx2GgsolBQO

50. Touku paspeiBa. Oynkunu dupuxiie u Pumana. Pa3peiBbl MOHOTOHHBIX (DyHKIHA //

bopuc Tpymmn — https://youtu.be/mxP1Ig2Ejvw

51. HaubGonbiiee u HauMmensblnee 3HadeHwe (yHKiuu Ha otpeske // IlaBen bepmoB —

https://youtu.be/BjinC6cN2ds

52. [lpu3naku  Bo3pactanuss W yObiBaHus  ¢ynkumum //  Ilasenm  bepmoB —

https://youtu.be/H8QdnSLbzAA

53. [Tpon3BoaHas MIPOM3BEICHUS u YaCTHOI'O // [TaBen bepnos —
https://youtu.be/ArR5j]IHNCr0
54.  TlpowusBoanas cioxuo# pyukiuu // I[TaBen bepaos — https://youtu.be/SoBfRUp8ofQ

55.  TlpowmsBosanas. Hauaio // Bopuc Tpymmn — https://youtu.be/sSnyhOXFLgc

56. [Ipocreiimue mnpaBwia  BbBIYUCIHCHHS  mpou3BoAHbix // Ilaen  bepmoB —
https://youtu.be/8QMq7sd5-h4
57. VYpaBuenue kacatensHoi // [TaBen bepaos — https://youtu.be/eEgRt98rFQO0

58. Yo TaKoe IIPOU3BOIHAS byHKIUN? // [TaBen bepnos —

https://youtu.be/OO2RUE6 YDO

59. 3aMeHa TiepeMeHHOH B HeompenenéHHoM uHTerpane //  Ilaen bepmoB —

https://youtu.be/RvCDg4K1o0KM

60.  HurerpupoBanue 1o vactsm // [1aBen bepmos — https://youtu.be/cu8SYqWKz_E

61.  HecoGcrBennsie nunterpaisl // [TaBen [llectonanos — https://youtu.be/0c2hvhso3 M

62. OnpenenéHHblii uHTErpan — TmoOHATHE U BbluMcieHue // IlaBen bepmoB —
https://youtu.be/MKNGlueZmYc
63.  ITlpomssoanas u unterpain // InternetUrok.ru — https://youtu.be/ArJ JGY10DY

64.  Tabmuua nepBooOpasnsix // [TaBen bepaos — https://youtu.be/2]RWT6LB2Pc

65. ®opmyna Hetotona-Jleitbnuna. Uro Takoe nepoobpazHas u unrterpai // bopuc Tpymun

— https://youtu.be/2IFUgZjhOH8



https://youtu.be/nXUEw07DWkw
https://youtu.be/VrPfmLryri0
https://youtu.be/UzfAt6DoN3E
https://youtu.be/K-5jNtzN3tI
https://youtu.be/Nx2GqsolBQ0
https://youtu.be/mxP1Ig2Ejvw
https://youtu.be/BjinC6cN2ds
https://youtu.be/H8QdnSLbzAA
https://youtu.be/ArR5jIHNCr0
https://youtu.be/SoBfRUp8ofQ
https://youtu.be/sSnyhOXFLqc
https://youtu.be/8QMq7sd5-h4
https://youtu.be/eEgRt98rFQ0
https://youtu.be/OO2RUE6_YD0
https://youtu.be/RvCDg4K1oKM
https://youtu.be/cu8SYqWKz_E
https://youtu.be/0c2hvhso3_M
https://youtu.be/MkNG1ueZmYc
https://youtu.be/ArJ_JGY10DY
https://youtu.be/2jRwT6LB2Pc
https://youtu.be/2lFUgZjhOH8

66. Uro Takoe mepBooOpa3Has W HeomnpeaenéHHbii wuHTerpan // Ilaen bepmoB —

https://youtu.be/MHEJRCZ7q7E

67. Uro TaKkoe nepBooOpazHas byHKIIUN? // [TaBen bepnos —
https://youtu.be/BSUTLOMzYBM

68. YcnoHblid  3kctpemym  u byHkuums — Jlarpamxka //  IlaBem  bepmoB  —
https://youtu.be/nZMbh_8VIr0

69. OyHKIMU HECKOJBKUX INepeMeHHbIX. BBenenue B monsarue // IlaBen IllectomanoB —
https://youtu.be/dmM3-NvDKt8

70. ODYyHKIIUA HECKOJIBKHX TMEepeMEHHBIX. ['paduk (YHKIMM HECKOJbKHX TEPEeMEHHBIX //

[MaBen Ilecromanos — https://youtu.be/bZmQZQMMcKkY
71.  Yacrusie npousBoubie // [TaBen bepmnos — https://youtu.be/c_dsX6KEITQ

72. Kak mwayuuThcs pemars 3agauyd  Ha BepositHocth? // bopuc Tpymun —
https://youtu.be/uQipw8zMijgl
73. Knaccuueckoe ompenenenue  BeposiTHocTd  //  Bupgeoypokwm — maremMatukm  —
https://youtu.be/ZhiEPU7D4VU
74. HauanpHble cBeleHUss 0 MaTeMaTH4ecKkoil craTuctuke // Bumeoypoku maremMaTtuku —
https://youtu.be/lvlyQJZfgRk
75. [Tonsitme BepostHOCcTH. Kitaccuueckoe ompezeneHue BeposSTHOCTH // Bumeoypoku

marematuku — https://youtu.be/HPaMEQxI610

76. [Ipumep pemeHus

https://youtu.be/gs2ibQDI7mc

3ajayn 1o Teopuu BeposTHocTed // IlaBen bepmoB —

77.  Teopwus BepositHocteit // InternetUrok.ru — https://youtu.be/oHQfAmMBvV7SM

78. Teopust BepositHocTedt 1: nBa kybOuka // GetAClass - Ilpocto marematmka —

https://youtu.be/mYAfKFdr8g8

6.2 [lepeyeHp MaTepHATLHO-TEXHUYECKOTO, IPOTPAMMHOTO 00ECTICUSHHS

HaumenoBaHnmue HaumenoBanue OcHalleHHOCTh Ilepeuenn
JUCHHUILIMHbBI crenuaIbHbIX crenraJbHbIX JINI[EH3MOHHOT0
(Mmonpy.Jsi), NOMelleHUu U NOMelleHU U MPOrpaMMHOIO
NMPAKTHK B NOMeIeHuH 1151 MOMeEIIeHuH 115 odecrmeyeHusl.
COOTBETCTBUM € | CaMOCTOATEIbLHOI CaMOCTOSITEIbHOM

Y4eOHBIM INIAHOM padoThI padoThI

b1.0.37.01 Kabuner marematuku | YueOHBIE MeCTa, Microsoft Windows XP
Jluneiinas anredpa 000pyI0BaHHBIE Professional Microsoft

O104HOI MeOenbIo,
KOMITBIOTEpaMH C
BBIXO/IOM B CE€Th
UHTEpHET, pabouee
MECTO TPErnoaBaTesisi B

Office 2010
Kaspersky Endpoint
IS OU3Heca
KoncynprantlIimroc



https://youtu.be/MHEjRCZ7q7E
https://youtu.be/B5UTLOMzYBM
https://youtu.be/nZMbh_8VIr0
https://youtu.be/dmM3-NvDKt8
https://youtu.be/bZmQZQMMckY
https://youtu.be/c_dsX6KErTQ
https://youtu.be/uQipw8zMjgI
https://youtu.be/ZhiEPU7D4VU
https://youtu.be/lvJyQJZfgRk
https://youtu.be/HPaMEQxI61o
https://youtu.be/qs2ibQDl7mc
https://youtu.be/oHQfAmBv7SM
https://youtu.be/mYAfKFdr8g8

COCTaBe CTOJI, CTYII,
Tym0a, KOMIIBIOTED
MpEenoiaBaTelis ¢
BBIXOJIOM B CETh
HWHTEPHET, 3KpaH,
MYJIbTUMEAUNHBIN
MIPOEKTOP,
TEMaTHU4ECKHE CTEH/IbI,
MPE3EHTALMOHHBIN
Aynuropus uis MaTepuan
CaMOCTOSTEIIBHOU
paboThI VYyeOHbIC MecTa,
000py1I0BaHHbIE
O104HOI MebebIo,
KOMITBIOTEPAMH C
BBIXO/IOM B CETh
WHTEPHET,
MHOTO(YHKIIMOHAIbHOE
YCTPOUCTBO

7. MeToau4yecKkue peKOMeH/IAlMHU 110 00y4eHHUIO JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIH/I0B

OO0ydeHue Mo TUCHUILIMHE 00YYaIOIINXCS ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbS
OCYIIECTBIISICTCSI C y4ETOM OCOOEHHOCTEH MCUXO(PHU3NUECKOTO Pa3BUTHS, WHIAWBUIYAIBHBIX
BO3MOXKHOCTEH U COCTOSIHUSA 3[J0POBBS TAKUX 00Y4arOILNXCS.

Copepxanne 00pa3oBaHUSI U YCJIOBHUA OpraHu3aluu oOyueHus, OOydaroluxcs ¢
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS ONPEAEIAIOTCS alalTHPOBAHHOM 00pa3oBaTebHON
IIpOrpamMMoi, a JUisi WHBAJIMJIOB TaKXe B COOTBETCTBUHM C HWHIMBHUIYAIBHOW IPOrPaMMOM
peadbuuTaI HHBAIUIA.

OcBoeHME NUCHUIUIMHBI OOYUYaIOIUMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMH OOYy4aroIIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. Ilpeamonaratorcs — crenualnbHble  YCIOBUSL Ui TOJNy4eHUs  0Opa3oBaHUs
00y4JaroIMMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCSL C TICUXOJIOT0-(hU3HOTOTUUESCKUMHU
0COOEHHOCTSAMH  OOy4aroIlMXCs HMHBAJIUAOB W JIMIl C OrPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBbS, MHANBHUIYAIbHBIMH MPOTPAMMaMH PEaOUTUTAIIMHA WHBATUAOB (TIPU HATUYHH ).

B cooTBeTcTBUM ¢ MeTOAMYECKUMHU pekoMeHAauusMu MunoOpHayku P® (yTB. 8 anpens
2014 1. N AK-44/05BH) B Kypce MNpeamnoiaraeTcsi HMCIOIb30BaTh COIMAIBHO-aKTUBHBIE U
pedrexkcuBHBIE METOABI OOyUeHHs, TEXHOJOIMH COLMOKYIbTYPHOM peabuuTaluu C IeNbIo
OKa3aHUs IIOMOLIY B YCTAHOBIICHUHU IIOJHOLICHHBIX MEKIMYHOCTHBIX OTHOILIEHWM C IPYTrUMU

CTyACHTaMH, CO3JaHUU KOMC];)OpTHOFO IICUXOJIOTHYECKOT'0 KJIMMaTa B CTYHqueCKOﬁ Tpymie.




[Tonbop m pa3paboTka ydeOHBIX MaTEPHATIOB MPOMU3BOIATCS C YUYETOM TIPEIOCTaBICHUS
MaTepuaia B pa3IUYHbIX (OpMax: ayJuallbHOHN, BU3YalbHOW, C MCIOIh30BAHUEM CIICIIUATLHBIX
TEXHUYECKUX CPEACTB U MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ HCMIOIb30BaHUEM CPEACTB
oOydeHus OOIIEr0 U CHEUUANbHOrO Ha3HaueHUs (MEePCOHANIBHOTO M  KOJUJICKTUBHOTO
UCIIOJNIb30BaHMs1). MaTepruanbHO-TEXHUYECKOE 00eCrieueHre MpeayCMaTpUBACT IPUCIIOCOOICHHE
aynutopuil Kk Hyxaam jaun ¢ OB3.

dopma npoBeeHUs aTTECTAllMK ISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
VHIUBUYyaJIbHBIX MCUXO(PU3NUECKHUX 0COOEHHOCTEH. Jost CTYJICHTOB C OB3
mpelycMaTpUBaeTCs JIOCTymHas ¢GopMa NPEJOCTABICHUS 3aJaHWi OIICHOYHBIX CpEACTB, a
MMEHHO:

— B MEYATHOM WIIM 3JIEKTPOHHOU opMe (A UL ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO
amnrmapara);

— B TedaTHOM (¢opMe WM DOJICKTPOHHOW ¢opMe ¢ YBETHMYECHHBIM MpUudpToM U
KOHTPACTHOCTBIO (ISl JIUI] C HAPYIICHUSIMH CTyXa, PEUd, 3pCHHS);

— METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl T C HAPYIICHUSIMU 3PEHUS).

CryneHTaM C HWHBaJUAHOCTHIO YBEIMYHMBACTCS BpEMsS Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l TakuX CTYAEHTOB TMpeaycMaTpuUBaeTcs JAOCTymHas Qopma
MIPE0CTABIICHUS OTBETOB Ha 3a/I1aHUsI, @ UMEHHO:

— MMCbMEHHO Ha Oymare Wi HaDOpOM OTBETOB Ha KOMITbIOTEPE (JIJIS JIHI] C HAPYIICHUSIMU
ciIyxa, peun);

— BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHUAHTOB C HCIIOJIB30BAHMEM YCIYT aCCUCTEHTA (IS
JIUI] C HApYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

— YCTHO (JIs1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-BUTATEILHOTO alapara).

— NP HEOOXOTUMOCTH JUIsl OOYYalOIUXCS ¢ WHBAJIUIAHOCTHIO TMPOIEAYypa OICHUBAHMS

PE3YJIbTATOB O6y‘-I€HI/I$I MOKET IMMPOBOAUTHECA B HCCKOJIBKO 3TAIIOB.

8. O0pa3oBaTesbHbIC TEXHOJIOTHH
VY4eOHBIN mMpoIecc MTpH TPENOoJaBaHWH Kypca OCHOBBIBAETCS Ha HCIOJIB30BAHUH
TPAaAUIUOHHBIX, HWHHOBAIIMOHHBIX U I/IH(l)OpMaHI/IOHHI)IX O6paSOBaTeJ'H)HI)IX TEXHOJIOTHH.
TpaguimoHHble 00pa3oBaTENbHBIE TEXHOJOTUU MPEJICTABICHBI JICKIMSAMH M CEMHUHAPCKUMHU
(MpakTUYECKUMU) 3aHATHAME. IHHOBaIlMOHHBIE 00pa30BaTEeIbHbIC TEXHOIOTHH HCIIONb3YIOTCS B

BUJE IIHPOKOrO MPUMEHEHMSI AaKTHBHBIX M MHTEPAKTUBHBIX (OpPM MPOBEICHHUS 3aHATHUH.



NudopmanmonHsle  o0Opa3oBaTelbHbIE TEXHOJOTMHM  pEaNMU3yloTCid IyTeM aKTHBU3alUuU

CaMOCTOSITENILHOM pabOThI CTYIEHTOB B HH(POPMAITMOHHOM 00pa3oBaTEIbHON Cpe/Ie.



IIpunoxenue 1

®oH/1 O1IEHOYHBIX CPEICTB
JJISl TEKYIEero KOHTPOJISI M POMEXKYTOUYHOM aTTecTAlMU NPH U3YyYeHUH
Y4eOHOM TUCHMILIMHBI

b1.0.37.01
JIuneiitnas anaredpa

TyukoBo 2024



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KonTtposmpyembie pa3ieibl (TeMbl) Ko 1 HauMeHOBaHHe KOMIETeHIUH Huaukarop HanmeHoBaHHe OIIEHOYHOTO CPE/ICTBA
AMCIMIUTHHBI JAOCTHIKEHHUST
KOMIIETEHIIUHN
OIIK-1. CriocobeH MpUMEHSTh HOIIK-1.1 MPaKTUYECKUE pa0OThI (OTACIBHBIH
Tewma 1. [lonsiTue u npeacTaBICHUS P p P (oTn .
N €CTeCTBEHHOHAYYHbIE U OOIIEeHHKEHEPHBIE 3HAHUS, NOIIK-1.2 MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
KOMIUIEKCHBIX uncen. JleicTBus Ha
METO/bI MATEeMaTHYECKOT0 aHAIN3a 1 cobecel0BaHKE; TECT, IK3aMEH
KOMILICKCHBIMH HHCIIAMH MOJIEIMPOBaHHUs B MPOGECCUOHATBHON ACATENLHOCTH
OIIK-1. CrtocoOeH IpuMeHSTh NOIIK-1.1 MpaKkTHYeCKue paboThl (OTACTHHBIN
€CTeCTBEHHOHAYYHEIE U OOIIEHHKEeHEPHBIEC 3HAHUS NOIIK-1.2 MaTepuan); JOKJIaIbl, YCTHBIH Ompoc
Tema 2. MaTpulibl U OIIPEACIUTEHN v p ’ puan); 4 poc,
METO/IbI MATEeMaTHYECKOT0 aHAIN3a U co0eceZIoBaHKE; TECT, IK3aMEH
MOJICIIUPOBaHHUS B MPOGECCHOHATBHON AEATEIbHOCTH
o OIIK-1. Crtocoben mpuMeHsTh NOIIK-1.1 MPaKTHYECKHe paOOTHI (OTACTBHBIN
Tema 3. CucteMBbl THHEHHBIX p p p (o1 .
N €CTECTBCHHOHAYYHBIE U OOILEMHKCHEPHbIC 3HAHUS, NOIIK-1.2 MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
anredpanvyeckux ypaBHEHUN
CTIAY METO/IbI MATEeMaTHYECKOT0 aHAIN3a U co0eceZIoBaHKE; TECT, IK3aMEH
( ) 1 MX METOJIbl HX PEIUCHNs MOJICTIMPOBAHHS B TPO(ECCHOHANBHO JIeATENIbHOCTH
OIIK-1. Crtocoben mpuMeHsTh NOIIK-1.1 MPaKTHYECKHe paOOTHI (OTACTBHBIH
Tema 4. Bektopsl. OCHOBHBIE €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepHua); JOKJIaJIbl, YCTHBIM OIPOC,
OIlepaly HaJ BEKTOpaMH METO/IbI MATEeMaTHYECKOT0 aHAIN3a 1 co0eceZIoBaHKe; TECT, IK3aMEH
MOJIEJIMPOBAHUS B TPO(ECCHOHANBHOM JIeTEIbHOCTH
OIIK-1. CriocobeH npuMeHsTh NOIIK-1.1 MpaKkTU4ecKue padoThl (OTAEIbHBIN
Tema 5 BektopHOE TpOCTPaHCTBO. €CTECTBCHHOHAYYHbIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepuai); J0KJIajbl, yCTHBIH OIpoc,
EBKIIMI0BO TPOCTPaHCTBO METO/IbI MATEeMaTHYECKOT0 aHAIN3a U co0eceZIoBaHKe; TECT, SK3aMEH
MOJIEJIMPOBaHHUS B TPO(ECCHOHANBHOM NS TeIbHOCTH
OIIK-1. CriocobeH npuMeHsTh NOIIK-1.1 IpaKkTU4ecKue padoThl (OTAEIbHBIN
€CTECTBCHHOHAYYHbIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepHua); JOKJIaJIbl, YCTHBIA OIIPOC,

Tema 6 CoOcTBEHHBIE BEKTOPBI

METOAbI MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOACIIMPOBAHUS B HpO(l)eCCPIOHaJ'H:HOﬁ JACATCIBbHOCTH

CO66C€I[OBaHI/I6; TECT, OK3aMCH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JHCIHILTAH B 00pa30BaTeIbHON MPOrpaMMe.

Kaxnpiii 3tam  ¢GOpMUpPOBaHHS KOMIETCHIIMH, XapaKTEPHU3yeTCs OIpeIeICHHBIMU
3HAHUSAMU, YMEHUSMU U HaBbIKAMH U (WJIM) ONBITOM NPOPECCHOHATBHON JAEITeIbHOCTH,
KOTOpBIE OILIEHUBAIOTCSI B TPOIECCE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM
aTTecTaluy MO AUCUUIUIMHE (IMPaKTUKE) W B IPOILIECCe UTOroBOM arrecrauuu. JucrurninHa
SBJISIETCSI TPOMEXYTOYHBIM 3TallOM KOMIUIEKCA AUCHMIUIMH, B XOJ€ H3Y4YEHUs KOTOPBIX Y
cryneHtoB ¢dopmupyrorcs komnetreHius OIIK-1.. ®dopmupoanus kommerenuuu OITK-1.
HAUMHAETCS C M3YyYEHHUs JUCIUIUIMH 00I1e00pa3oBaTeIbHON MOATOTOBKU. 3aBepiuaeTcs: pabora
no (GOpMHUPOBAHUIO y CTYICHTOB YKa3aHHBIX KOMIIETEHIIMH B XOJ€ Yy4eOHOW MPaKTHKH,
MPOU3BOJCTBEHHON MPAaKTUKU, TOCYJAAPCTBEHHOM MTOrOBOWM  aTTECTAllMH, BBINOJHEHUU
BBIMYCKHON KBaNu(UKaMOHHOU paboThl. MToroBas orneHka chopMUPOBAHHOCTH KOMIETEHIIUU
OIIK-1. ompenensieTcss B MOATOTOBKE U cady€ TOCYJAPCTBEHHOT'O K3aMEHA, B BBIMOJIHEHUU U

3alllUTE BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHI.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIUX 3TAIIbI
®OPMUPOBAHMSA KOMIIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA30BATEJIbHOMN ITPOT'PAMMBI

2.1 IEPEYEHB BOITPOCOB JJIA ITIOAI'OTOBKHU K 9K3AMEHY

2.1.1. Bonipocs! k 3k3ameny (1 cemecTp)

1. Muaumas enqununa. ['eomerpuueckoe n300pakeHne KOMIUIEKCHBIX YHCEIL.

2. Monynb 1 apryMeHT KOMIUIEKCHOTO YHUCIIA.

3. AureOpauueckasi, TpPUTOHOMETpHYECKass W TMOKa3aTeiabHas (QopMBbI  3amucu
KOMIUIEKCHBIX YHCEL.

4. CrnoxxeHue, BBIYUTAaHUE U YMHOKEHHE KOMITJIEKCHBIX YHCEI.

5. ®opmyna Myaspa.

6. JlemeHre KOMIUIEKCHBIX YHCE.

7. 3BiIeueHre KOPHEN U3 KOMIUIEKCHBIX YHCEI.

8. Marpuipl 1 TMHENHbIe oniepaluy Haja HUMU. CBoiicTBa onepanui.

9. MaTpuupl 1 yMHOXKEHHE MaTpPHII.

10. Onpenenureny BTOPOro U TpeThero nopsaka. Mx cpoiicraa.

11. Onpenenurenu n-ro nopsiaka. CBOMCTBA ONPEACTUTENEH.

12. Teopema Jlamnaca (0 3HaYE€HUU OTIPEICTUTEIS).

13. Cucrema nuHelHbIX anredpandeckux ypasHeHuit (CJIAY). [IpaBuno Kpamepa.

14. O6paTHast MaTpHIla U €€ CBOWCTBA.

15. Marpuusble ypaBHEHHUS.

16. Matpuunas 3anuck 1 MaTpuaHoe pemenne CJIAY.

17. Meron I'aycca nns pemenus CJIAY.

18. Meton Kopnana-I'aycca qis pemenus CJIAY.

19. Panr matpuusl. Ero cBoiicTsa.



20. Uccnenoanue CJIAY. Teopema Kponekepa-Kanennu (0 COBMECTHOCTH CHUCTEMBI).
21. Anroputm penienust npousBosibHOM CJIAY.
22. Cucrtema IHMHEWHBIX omHOponHBIX ypaBHeHud (CJIOY). Teopema o HeHyneBOM

pewenuu CJIOY.

23. dynnamentansHas cucrema pemennit CJIOY. Ee cBolicTBa.

24. Bekropsl. JIuneiinble onepanuu HaJ BekTopaMu. CBONCTBA JIMHEWHBIX ONEpalii.

25. Ilpoekuus BekTopa Ha 0Ch. CBOMCTBA MPOEKITUH.

26. PaznokeHue BEKTOpa MO OpTaM KOOPJAMHATHBIX oceil. Monylb W HanpaBISIONINE

KOCHHYCBI BCKTOpA.

27. Konnuneaphusle BekTopsl. 1x cBoiicTBa. KoopauHaTel BeKTOpa.

28. CkanspHoe mpou3BeieHue BEKTOpPoB. Ero cBoiicTBa.

29. BexropHoe npou3sBeeHIe BEKTOpoB. Ero cBoiicTaa.

30. CMmelanHO€e Mpou3BeIeHHE BEeKTOpoB. Ero cBoiicTaa.

31. [lonsiTue NTMHEINHOM 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

32. JIuHeitHas 3aBUCUMOCTb BEKTOPOB Ha INIOCKOCTH.

33. JIuneiiHoe (BEKTOPHOE) IPOCTPAHCTBO. [IpuMepsl JIMHENHBIX IPOCTPAHCTB.
34. Pa3mMepHOCTD U 0a3KC TUHEHHOTO IPOCTPAHCTBA.

35. Ilepexon kK HOBOMY Oa3wucy.

36. JIuneitnbie oneparopel. Teopema 0 MaTpulle TMHEHHOTO OmepaTopa.

37. CBa3b MeX Iy MaTpULIAMU JIMHEHHOTO ollepaTopa B pa3HbIX 0a3ucax.

38. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI TMHEHHOTO orepaTopa

Kputepuu onienuBanus

Ixana oneHUBaHUA

Kputepuu onenuBanus

«COMAUYHO»

TEOPETUUECKOE COJIEPKAHNE MaTepralia OCBOCHO TOJIHOCThIO, Oe3 Mpo0eoB,
H€O6XOI[I/IMI)IC HpaKTI/I‘ICCKI/Ie HaBBbIKU pa6OTI)I C OCBOCHHBIM MaTCpI/IaHOM B
OCHOBHOM C(OPMHUPOBaHBI, BCE MPEIYCMOTPECHHBIC MPOrpaMMoi 00ydeHHUS
y4eOHbIC 3a/IaHKs BBITIOTHEHBI, KAYECTBO BBIMOIHEHUS OOJNBIIMHCTBA U3 HUX
OIIEHEHO YHMCIIOM 0aJJIOB, OJIM3KUM K MaKCHMAaIbHOMY

«xopouo»

TEOPETUYECKOe CO/IepKaHNe MaTepuala OCBOCHO MOJIHOCTHIO, Oe3 Mpo0eoB,
HEKOTOpBbIE TPAaKTHYECKHE HAaBBHIKM pabOThl C OCBOCHHBIM MaTepHaIOM
chopMHPOBaHBl  HEIOCTAaTOYHO, BCE IPEAYCMOTPEHHBIE MPOTPaMMON
o0y4eHus: yueOHbIC 3aJIlaHHs BBITIONHEHBI, KAY€CTBO BBITIOJIHEHHUSI HA OJTHOTO
VW3 HUX HE OIIEHEHO MHHUMAIbHBIM YHCIOM OajyIoB, HEKOTOpBIE BHBI
3aJaHUH{ BBIIOJIHEHBI C OIIMOKaMHU

«VOO0BTIeMBOPUMENLHOY

TEOPETUUECKOE COIEP)KaHHE MaTepHaia OCBOCHO YaCTHYHO, HEOOXOAMMBIE
MIPaKTHYECKHE HaBBIKM PAOOTHI C OCBOEHHBIM MAaTE€pPHaJIOM B OCHOBHOM
chopMHpOBaHbI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMon oOydeHus
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE M3 BBHINOJHEHHBIX 3aJaHui,
coJiepXKaT OINOKH

«HE
YAOBJICTBOPUTCIIBHO»

TEOPEeTUYECKOe COJepKaHHe MaTrephaja He OCBOEHO, HEOOXOAUMbIe
MPAaKTUYEeCKUe HaBBIKM paboTel He Cc(HOPMHUPOBAHBI, OOJIBIIMHCTBO
MPEeOYyCMOTPEHHBIX ~MPOrpaMMoOi  oOydeHus: y4eOHBIX 3aJaHUi  He
BBIITOJTHEHO, JIMOO KA4eCTBO WX BBITIOJHEHHsI OIIEHEHO YHUCIOM OalioB,
ONM3KNX K MUHIMAaJIbHOMY; TIPY JOTIOJIHUTENIEHOW CaMOCTOSTENIEHOM paboTe
HaJ MaTepuajoM Kypca BO3MOKHO IIOBBIIIEHHE KAadeCTBAa BBINOJIHEHUS
yueOHBIX 3aJIaHHH.

2.2 THITIOBOE TECTOBOE 3AJIAHUE

Tema 1. [lonsiTue U npeacTaBJIeHUSI KOMILIEKCHBIX YK cesl. {elicTBUSA HAJl KOMILJIEKCHBIMU

YyucJIaMu

3anmaune 1. Beruncnurs z~

3 ecmmz=1—1i




a) —0,25+0,25 6) 0,25—0,25{ B) 0,25+ 0,25i

3ananue 2. BepHo 11 yTBEpKI€HHE:
Anrebpanyeckoit (HOpMOI KOMIUIEKCHOTO YHCIIa Z Ha3bIBACTCsI BhIpaKeHHe Zz =a +ib , raeau b
— ICWCTBUTENBHBIC YHCTIA, 1 — MHUMAS SUHUIIA, KOTOPasi ONMPEACTSETCS COOTHOIIICHHEM:

it=—1 i=A—-1

a)ma 0)HeT

Tema 2. MaTpuubl ¥ onpeaeTuTe
3aganue 1. M0XHO JIM BBITIOJIHUTH JEHCTBUS HAJl MATPULIAMU:

(%) +(3 4)

a)ma ©0)Her

3ananue 2. Haiftu 06paTHyI0 MaTpHIly K MaTpHUIIE:

(i o

0 (i 1) 9 1)

Tema 3. Cucrembl JuHeHHbIX anreopamyeckux ypaBHenuid (CJIAY) m mx meroabl HX
peuieHust

3ananue 1 Onpenenutb COBMECTHA JIM CUCTEMA YPABHEHUM?

5X1 +x2 + ZX3 = 6,

{x1+x2+4x3=4,
3x1—x2+x3=5.

a)na 0) HeT

Tema 4. BeKTopbl. OcHoOBHBIE onmepanuu HaJl BEKTOpaMu

3ananue 1 Haiitu moment cunel F=(1,-1, 3) , mpunoskeHHO#
B Touke B(2, -5, 1), otHocuTensHo Touku A(1, 0, -3).

a) My =(—-11;1;4) 6) M, = (—1;11;4)
3ananue 2 Haiitu cmemanHOe mpousBecHIe BEKTOPOB a, b, C:

i=(-1;2,-1) b=(0;1;3) ¢

= 0; =1, =3)
a)0 0)-1 B)-2

Tema 5 BexkropHoe npocTpancTBo. EBKJINI0BO NPOCTPAHCTBO



3ananue 1. Haiitn pasnoxkenue Bexktopa X = (5;15; 0) mo sekropamp = (1;0;5), § =
(-1;3;2), 7=(0; -1;1)

a) 4p—qG— 187" 6)4p+ G + 187

3amganue 2 BepHo yu yTBepKICHHE:

BellecTBeHHOE JIHMHENHOE TPOCTPAHCTBO E Ha3bIBAETCS E€BKJIMAOBLIM IIPOCTPAHCTBOM,
€CJIU B OTOM IIPOCTPAHCTBE UMEETCS MPABMIIO, COTIIACHO KOTOPOMY JI000M Iape BEKTOPOB X, y €
E cTaBUTCS B COOTBETCTBUE IEHCTBHUTENHLHOE YMCIIO, 0003HAuaeMoe (X, y) M Ha3hbIBAEMOE
CKAJIIPHBIM IIPOM3BEICHUEM.

Tema 6 CoOcTBeHHbIE BEKTOPbI

3amanue 1 BepHo ju yTBepkaeHHE:
HenyneBoii Bektop X € L Ha3bIBaeTCs COOCTBEHHBIM BEKTOPOM JIMHEHHOTO oreparopa A

: L — L, ecniu cymiecTByeT Takoe 4ucio A € R, 4To BBINOIHIETCS paBEHCTBO: AX = AX.

2.3 3AJJAHMS JJIS1 KOHTPOJIbHO# PABOTHI

TabGnuua BapHaHTOB:

[locneanss undpa HoMepa 3a4eTHOH KHHIKKH
I 1 2|3 | 4|3 ]|6]|7]8]|92190

L1 [2]3]al5]e6e]7]8]9]10
& [2[11[20[29[ 8 [17[26[27[28[29 30
TE[3[12(21 (309181 [2]3]4]5
=S[4[13[22[1[10]19]6[7[8[9][10
Z%[5[14]23[2 [11[20]11[17][23][29]5
22|66 l15/24[3 [12[21]12718]24[30[6
s5[7116[25]4[13[22[13[19[25[1 [7
gs[8[17][26]5[14]23]14(20]26[2 ]38
= [9]18]27[6 [15[24[15]21[27[3 |9

019287 [16]25]16]22]28] 4 |10

Kountpoasnas padora Ne 1 (1 cemectp)
Tabauua BapuaHToOB



Bapuanr Howmepa 3anau
1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 o4 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 47 o7 67 77
8 8 18 28 38 48 58 68 78
9 9 19 29 39 49 59 69 79
10 10 20 30 40 50 60 70 80
11 1 11 21 31 41 ol 61 71
12 2 12 22 32 42 52 62 72
13 3 13 23 33 43 53 63 73
14 4 14 24 34 44 o4 64 74
15 5 15 25 35 45 55 65 75
16 6 16 26 36 46 56 66 76
17 7 17 27 37 47 57 67 77
18 8 18 28 38 48 58 68 78
19 9 19 29 39 49 59 69 79
20 10 20 30 40 50 60 70 80
21 1 11 21 31 41 ol 61 71
22 2 12 22 32 42 52 62 72
23 3 13 23 33 43 53 63 73
24 4 14 24 34 44 54 64 74
25 5 15 25 35 45 55 65 75
26 6 16 26 36 46 56 66 76
27 7 17 27 37 47 57 67 77
28 8 18 28 38 48 58 68 78
29 9 19 29 39 49 59 69 79
30 10 20 30 40 50 60 70 80
1. BoImoJIHUTH NEWCTBHS HA MATPUIIAMU.
2 3 -1 -1 0 5
2(A+B)-(ZB—A),raeA=<4 5 2>,B=<O 1 3
-1 0 7 2 =2 4
2. BBITIOJTHUTH IEHCTBUS HAJT MAaTPULIAMHU.
-1 =2 1 1 -3
(A+B)-A—B-(2A+3B),rﬂeA=<2 3 ),B=<—1 0 —4)
1 4 -1 2 =2 1
3. BBIMOTHUTE IeHCTBUS HA/I MATPHUIIAMH.
1 3 1 2 1 0
(A—B)-(A+B)+2A,meA=<2 0 4>,B=<1 -1 2)
1 2 3 3 2 1

4. BeIOTHUTH JEHCTBUS HAJl MaTPHUIIAMHU.
2

(A" + B)-24A,tne A = (2
1

5. BeInmorHUTE ACHCTBUS HAJ MaTPUIIAMH.

3
0
-2




1 3 -1 -1 0
2(A+B)'B"-B,rpeA=| 4 5 -2|,B=(0 1
-1 0 7 2
6. BBIMOTHUTH TEHCTBUS HAJl MATPULIAMH.

-1 -2 3 1
(A+B)-B—A-(2A+SB),meA=<2 0 5>,B=<—1
1 4 -1 2

7. BBIOMHUTE ACUCTBUS HAJ MaTPUILIAMH.

-1 -2 3 1 1
(A+B)-A—B-2A,r,qu=<2 -3 1>,B=<1 0

1 4 -1 2 2

8. BBIMOTHUTH NEHCTBUS HAJl MATPULIAMHU.
-1 3 -1 -1 0
3(A—B)-BT+B,meA=<4 5 —2>,B=<0 1

1 0 7 2 =2
9. BbINOIHUTH NEHCTBUS HAJl MAaTpULIAMHU.

1 3 1 2 1

(AT+B)-3A—B,meA=(1 0 4),B=<1 -1 2
1 -2 3 3 2

10. BoIOSHUTE ACUCTBUS HAJ MATPHUIIAMH.

-1 3 1 2 -1 0
(AT+B)-B—3A,meA=<2 1 4>,B=<1 -1 2)

1 -2 1

11. [lana cuctema JIMHEHHBIX YpaBHEHHI.
1. Pemmuts cucremy no ¢popmynam Kpamepa;
2. Pemmnth cucTeMy C MOMOIIBIO0 0OpaTHOW MaTPHUIBL.
3x1 —x, +x3 =4,
2x1 — 5x, — 3x3 = —17,
X1 +x, —x3=0.

12. Tana cucrema JMHEHHBIX YpaBHEHHA.
1. Pemuts cucremy o gpopmynam Kpamepa,
2. PemiuTh cuctemMy € MOMOIIBIO 0OpaTHOM MaTpPUIBL.
2x1 +x, —x3 =1,
{x1+x2+x3 =6,
3x1 — Xy + x3 = 4.
13. lana cucrema TMHEHHBIX YpaBHEHHIA.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ OMOLIbI0 OOpaTHON MaTpPUIIBL.
X1 + 2x, + 4x3 = 31,
{le + x, + 2x3 = 29,
3x1 — x5 + x3 = 10.
14. Tana cucrema JMHEHHBIX YpaBHEHHIA.
1. Pemuts cucremy o gpopmynam Kpamepa,
2. PemuTh cucteMy ¢ HOMOIIBI0 OOpaTHON MaTPHIIbI.
X1+ 2x, +x3 =4,
{le —5x, +3x3 =1,
2x1 +7x, —x3 = 8.
15. /lana cucrema JIMHEHHBIX ypaBHEHHI.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ MOMOIIbI0 OOPaTHON MaTpPHUIIBL.



X1 +x, + 2x3 = —1,
{le — Xy + 2x3 = —4,
4x, + x5 + 4x3 = —2.
16. lana cucrema TMHEHHBIX YPaBHCHHIA.
1. Pemuth cucremy no gpopmyinam Kpamepa;
2. Pemuth cuctemMy ¢ MOMOIIBIO 00paTHOM MaTPHUIIBL.
3x, + 2x, +x3 =5,
{2x1+3x2+x3 =1,
2x1 + x5 + 3x3 = 11.
17. JlaHa cucteMa JTUHEHWHBIX YpaBHEHUH.
1. Pemmuth cucremy o gopmynam Kpamepa,
2. Pemmmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIBI.
4x, — 3x, +2x3 =9,
{ 2x1 + 5x, — 3x3 = 4,
5x; + 6x, — 2x3 = 18.

18. lana cucrema TMHEHHBIX YpaBHCHHIA.
1. Pemiuth cuctemy no gopmyiam Kpamepa;
2. Pemmth cucreMy ¢ OMOLIbIO OOpaTHOM MaTpHUIBL.
X1 + 5%, +x3 = =7,
{ 2x1 —%x, —x3 =0,
X1 — 2X; — X3 = 2.
19. [lana cucrema JIMHEHHBIX YpaBHEHHIA.
1. Pemuth cucremy o gopmynam Kpamepa;
2. PeminTh cuctemMy € MOMOIIBIO 0OPaTHOM MaTpPUIBL.
2X1 — Xy — X3 = 4,
{le + 4x, — 2x3 = 11,
3x1 — 2x, + 4x3 = 11.

20. laHa cucrema JTUHEWHBIX YpaBHEHUI.
1. Pemuts cucremy o ¢popmynam Kpamepa;
2. PemiuTh cuctemMy ¢ MOMOIIBIO 0OPaTHOM MaTpPUIBL.
X1 — 2x, + 3x3 = 6,
{le + 3x, —4x3 = 16,
3x; — 2x, — 5x3 = 12.

21. Pemmth cucteMy JIMHEHHBIX ypaBHEHHH MeTo0M ["aycca.
Xy + 2x5 +3x3 +4x, =5,
2x1 + x5+ 2x3+3x, =1,
3x1 + 2x, + x3 +2x4 = 1,

4x; + 3%, + 2x3 + x4 = =5.

22. Pemmth cucteMy JIMHEHHBIX ypaBHEeHUI MeTooM ["aycca.
X1+ 2x; —x3+x4 =38,
2x1 + x5 +x3+x4 =5,

X1 — Xy +2x3+x4 = —1,
X1 + x5 — x3 + 3x4 = 10.

23. Pemnth cucremMy JIMHEHHBIX ypaBHEeHUN MeTo0oM ["aycca.



X1 +x, +2x3+3x, =1,
3X1 — Xy — X3 — 2x4 = —4,
2% +3x; — X3 — X4 =
X1+ 2%, + 3x3 — x4 = —4.

I
I
o

24. PemuTh cuCTEMY JIMHEHWHBIX ypaBHEHUH MeToaoM ["aycca.
X1 — 2x; +3x3 — x4, =0,
2X1 — Xy + 2x3 + 2x4 = 2,
3x1 + 2x, —4x3 + x4 = 3,
—Xx1 + x5 + x3 + 5x, = 2.

25. Pemuth cucteMy JIMHEHWHBIX ypaBHEHUH MeToaoM ["aycca.
X1 + 3%, + 5x3 + 7x4 = 12,
3x1 +5x, + 7x3 + x4, = 0,
5x; + 7x, + x3 + 3x, = 4,
7x1 + x5 + 3x3 + 5x, = 16.

26. PemnTh cucteMy JIMHEHHBIX ypaBHEHUI MeToa0M [aycca.
X1 + 2x5 + 3x3 + 4x, = 11,
2x1 + 3x, + 4x3 + x4, = 12,
3x1 +4x, + x3 +2x4 = 13,
4x, + x, + 2x3 + 3x4 = 14.

27. PemnTh cucTeMy JIMHEHHBIX ypaBHEHUI MeToa0M [aycca.
X1 — Xy +2x3+x, =6,
2x1 + 5x, + 4x3 + 3x, = —19,
X1 + x5 + 2x3 — 3x4 = 10,
4x, + 6xy +x3 — 2x4 = —12.

28. Pemnth cucreMy JIMHEHHBIX ypaBHEeHUI MeTooM ["aycca.
X1+ 2x, —x3+x4 =8,
2x1 +x3+4x, =09,
2x1 +x; +x3+ x4 =5,
X1 — Xy + 2x3 + x4, = —1.

29. Pemnth cucTteMy JIMHEHHBIX ypaBHEHUH MeTonoM ["aycca.
X1+ 3x, +5x3 +7x, = 12,
2x1 — 6x5 + 5x3 + 7x4 = 12,
3x; +5x, + 7x3 +x, =0,
5x1 + 7x, + x3 + 3x, = 4.

30. Pemuth cucteMy JIMHEHHBIX ypaBHEHUN MeTooM ["aycca.
X1+ 2x, —2x3 + x4, =1,

4x, + 3x1 +x3 —3x, = =7,

—2x1 +4x, + 3x3 —4x4 = 3,

2x1 +2x, —3x3 — x4 = —11.

31. Onpe/eHTh KOMILIAHAPHOCTD BEKTOpoBd, b, C.
3=1{2,3,1},b={—1,0,—-1},C=1{2,2,2}

32. BBIUMCIIUTH MPOEKIUIO BEKTOPA HA OCh @, €CJIM JAHbI €T0 IJINHA du YIoi ¢



HAaKJIOHA K OCH:

T 27
1)d =6, p=— 2)d =6, p=—
) =3 ) 0=
T
3)d=7,(p=§ 4)d =5, ¢=0

33. Jlaunl Touxku Mi(1;-2), M2(2;1), M3(5;0), Ms(-1;4), Ms(0;-3). Hatitu npoekiiuu
Ha KOOPJIUHATHBIC OCH CJICAYIOIINX BEKTOPOB

DMM, MM, 3M.M,

34. JlaHbI TPOCKITUU BEKTOPOB HA KOOPAMHATHBIC OCH:
H)x=3,y=-4 2)x=12,y=5 3)x=-8,y=6
Beraucnuth 1uHy KaXkI0To U3 HAX

35. BrisicHuTe, SABIISIETCS M JaHHAS CHUCTEMA BEKTOPOB JIMHEWHO 3aBUCUMOU WIIH
JIMHEWHO HE3aBUCUMOM:

a)a, = (1,-2,2,-8,2)
a, = (1,-2,1,5,3)
s = (1,-2,4,-7,0)

6)a, =(2,3,1,-1)

a, =(3,1,4,2)
a, =(12,3-1)
a, =(1,-4,7,9

Havinure panr cucteMbl BEKTOPOB.

36. BoisicHuTE, SIBJISIETCS JIM JJaHHASI CHCTEMA BEKTOPOB JIMHENHO 3aBUCUMOW WU
JIMHEWHO HEe3aBUCHUMOM:

@)a; = (2,-1,-3,2,-6)
a, = (1,5,/2,3,4)
a; = (3,4-1,5,7)
a, = (3,-7,4,1,-7)
as = (0,11,-5,4,-4)

6)a, = (2,1,4,-4,17)
a, = (0,0,5,-7,9)
as = (2,1,-6,10,-11)



a, = (8,4,1,511)
as =(2,29,-11,10)
Haitgure panr cucteMsl BEKTOPOB.

37. BoisicHuTe, SBJISICTCS JIM TaHHASI CHCTEMa BEKTOPOB JIMHEHMHO 3aBUCHUMOM HIIH
JIMHEWHO HE3aBUCUMOM

a) a, =(1,7,2,2,51)
a, = (-2,-3,-5,-9,-2,-8)
s = (3,11,12,9,5,11)
a, = (2,26,8,-2,16,-2)
as = (23,-4,19,28,-9,31)

0)a, = (3,51,7,6,5)
a, = (-2,-3,-5,-7,-8,8)
as; = (3,41,-4,2,2)
a, = (4,6,2,-4,0,15)
as = (7,15,22,11,14,10)
as = (1,2,3,5,0,1)
Havinure panr cucteMbl BEKTOPOB.

38. lauwr Touku A(0,0), B(3,-4), C(-3,4), D(-2,2) u E(10,-3). Haiitu pacctosinue d
mexay Toukamu 1) AuB,2)BuC,3)AuC,4)CuD,5 DuE.

39. [lanb! aBe cMmexHble kBagpaTa A(3,-7) u B(-1,4). Beruncnuthb ero miomaib
40. Beraucnuth mioniaas NpaBUJIbHOTO TPEYTOJIbHUKA, IBE BEPIIMHBI KOTOPOTO
cyth A(-3,2) u B(1,6).

41. BEIYUCINTD

(3 —i)(1—40)

a)i98 6) (2 — i) 8)i_37
42. BEIYMCIIUTD
. (1 +1i)’ a
a)l37 6) m 6)1 27

43. BeIyucianTb
a) (L+i)°° 6) (/3 +i)®
B) (2—-~/2 +i)"



44. BBIYUCIINTD

Vi 6)VI 8)10\/512(1—1:\/5)

45. BEIYUCINTD

a)/64(i — 1) 5)4\/—72(1 —iV3)

47. BBIYUCINTD

)V2 -2 6)V—4

48. BEIYNCIUTD
a) (1 —i)'°° 6) (V3 — )%

14
B) (2 — V2 +1)

49. BelYnuciauThb
O)V2+2i 6)V-9
50. Beruncnutb

(1+10)°
(1-19)°

i—57

@)i’”7 &) 6)i

51. Pemnts ypaBHEHUS

aAx*+1=0 6)x*+16=0
52. Peminth ypaBHEHUS

aAx*+4=0 6)x*+9=0
53. Pemuth ypaBHEHUs

a)|z|+z=8+4i 06)|z| —z=8+12i

54. Peminth ypaBHEHUSA



a)z? =3 —4i 6)z% =i

55. M300pa3uth Ha TUIOCKOCTHM MHOXECTBO TOYEK, COOTBETCTBYIOIIUX
KOMINUICKCHBIX YHCJIaM, YIOBJICTBOPSIIONIUM CICITYIONIUM YCIIOBUAM

a)lz| =1 0)lz| < 2

56. 1300pa3uth Ha IUIOCKOCTH MHOXECTBO TOYEK, COOTBETCTBYIOLIUX
KOMILJIEKCHBIX YHCIIaM, YOBIETBOPSIOIINM CIIETYIOUIUM YCIOBUAM

Alz—1-il<1 6)2<|z|<3
57. HaiiguTe apryMeHThl KOMIUICKCHBIX YUCEIT

T .. T p n+_ .
a)cos——isin— —cos—=+isinz
) 6 6 ) 6 %

I
8)cos¢p —ising 20e _Z<¢<E

58. HaliuTe apryMeHThl KOMIUIEKCHBIX YHUCEI

a)l —cos¢p —ising
0)1 —cos¢p +ising
8)1 +itgp

/[

0 <<
2e4¢2

59. Pemnth ypaBHEHUS

aA)xX®*+1=0 6)x*+16=0

60. Haiinure apryMeHThl KOMIUIEKCHBIX YHUCEN

) T[+_ . p T T
a)cos—+isin— —cos——isinz
6 6 ) 6 3
T s

8) cos ¢ —isin¢ 2oe —Z<¢<E

3

61. BexTophl @ U 6 00pa3yroT yroi @ = Ve 3Hasl, YTO ‘a‘ =4, ‘6‘ =3 BBLIYUCINTE:

1)(3a—28)(a+28) 2)(a—8&)? 3)(3a+ 48)?
62. Jlaro, 4To ‘a‘ =4, ‘6‘ =95. OnpenenuTsb, Py KAKOM 3HAYEHHUH 0, BEKTOPBI

a+asua—as OynyT B3aUMHO MEPIECHIUKYISIPHBI



a(as)

—2

63. Jloka3aTp, 4TO BEKTOp p =8 — NEPHEHAUKYJIAPEH BEKTOPY a .

64. Bbluucnuth, Kakyroo paboTy mnpousBoauT cwia F=(5,8,4), xorma Touka ee
IPUIIOKEHUS, IBUTAACH MPSMOJIMHEHHO, TIepeMenaeTcs u3 monoxenus A(-3,5,2) B
nonoxenue B(4,1,3).
65. Jlansl BepmuHbl Tpeyroiabauka A(-2,4,-1), B(-2,0,-4) u C(-2,1,3). Onpenenursb
€ro BHEIIHUN yToJ IPU BEpIIUHE A.
66. Jlano: ‘ﬁ ‘ =8 ‘é‘ =3u asg =12. Beruucnurs ‘5 X é‘.

- =2
67. JlokasaTh ToxIeCTBO |A x4 +(a8)> =a %
68. Jlanbl Mpon3BOIBHBIC BEKTOPHI P, , I', N. Jlokazark, 9T0 BEKTOPHI
a=pxN, 6= xNuc=rXN KOMIJITaHAPHBI
69. Cuma f =(3,2,4) nmpunoxena x touke A(1,5,6). OnpeeINTb MOMEHT 3TOM
CHJIBI OTHOCUTEIHHO Hauajaa KOOPIUHAT.
(ITpumeuanue: Ecim Bektop f m3obGpaskaer cuy, mpuinokeHHyI0 K KaKOi-HUOYIb

Touke M, a BekTOp A uJeT U3 HeKoTopoi Touku O B Touky M, To Bektop a x f

npesacTaBiseT coboit MoMeHT cuibl T oTHOCHTENBHO ToukH O.)

70. Cuna p =(2,—4,5) npunoxkena k Touke Mo(4,-2,3). OnpeneinTs MOMEHT 3TO#

CHJIBI OTHOCUTEIHHO TOUKH A(3,2,-1)
71. HaliTi cOOCTBEHHBIC YHCIIa K COOCTBEHHBIC BEKTOPHI MaTPHIIBI

2 -1 2
5 -3 3
-1 0 -2
72. HaiiTu coOCTBEHHBIE YMCIa U COOCTBEHHBIE BEKTOPBI MATPHIIbI
4 1 -1
1 4 -1
-1 -1 4
73. Haiitu coOCTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
1 -3 3
-2 -6 13
-1 -4 8
74. Haiitu coOCTBEHHBIE YKCia U COOCTBEHHbIE BEKTOPHI MATPHULIbI
0O 1 0
-4 4 0
-2 1 2
75. HaiiTu coOCTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI
1 -3 4
4 -7 8
6 -7 7

76. Haiitu coOCTBEHHBIE YKCIlia U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI



4 -5 7

1 -4 9
-4 0 5
77. HaiiTu coOCTBEHHBIE YKClIa U COOCTBEHHBIE BEKTOPBI MaTPHULIbI
4 -5 2
5 -7 3
6 -9 4
78. HaiiTu coOCTBEeHHbIE YKclia U COOCTBEHHBIE BEKTOPHI MATPHUIIbI
7 —-12 6
10 -19 10
12 -24 13
79. Haiitu coOcTBEeHHbIE YKclia U COOCTBEHHBIE BEKTOPHI MATPHUIIbI
1 -4 -8
-4 7 -4
-8 -4 1
80. Haiitu coOcTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
5 6 3
-1 0 1
1 2 -1

3. IOKA3ATEJIM OHEHUBAHHMS KOMIIETEHIIMIA HA PA3JIMYHBIX
ITAITAX UX POPMUPOBAHUSA, JOCTUXKEHUE OBYYAIOIIIUMUCHA
IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110 JUCHUIIVIMHE (MOY JIIO)

OIIK-1. CrtocobeH MpUMeHATh €CTECTBEHHOHAYYHbIE U OOMIENHKECHEPHBIE 3HAHUS, METOTBI
MaTeMaTHYeCKOTr0 aHAIM3a ¥ MOJISIMPOBaHHS B TPO(HECCHOHATILHOM JIesITEIbHOCTH

OTan Kpurtepun onieHuBaHusi
(ypoBeHb) HEY/I0BJIETBOPUTEIHLHO YIOBJIETBOPUTEIHHO XOPOIIo OTJIMYHO

3HaTth OO0yuaronmiics OOyuaronmiics OOyuaronmiics OO6yuaromuiics
JIEMOHCTPHPYET TOJTHOE JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
OTCYTCTBHUE WU HETIOJTHOE YaCTUYIHOE MOJTHOE
HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
COOTBETCTBHE CICAYIONIUX | CIEAYIOIUX 3HAHUIA: CIIETYFOLIHX CIIEIYFOLIUX
3HaHUM: OCHOBHBIE 3aKOHBI 3HAHUM: 3HaHUMH:

OCHOBHBIE 3aKOHBI
MAaTEMaTHYECKHUX U
€CTECTBEHHBIX HAYK,
HEOOXOAUMBIX IS

MaTeMaTHYECKUX U
€CTEeCTBCHHBIX HaYK,
HEOOXOIUMBIX IS
PEIICHUsI TUIIOBBIX

OCHOBHBIE 3aKOHBI
MaTeMaTHYeCKHUX 1
€CTECTBEHHBIX
HayK,

pelIeHrs] TUTIOBBIX 3a/1a4 3a1a4 HEOOXOUMBIX JIJIs
npodeccnoHambHOMI npoQeCcCHOHATBHOM pelIeHNs TUTIOBBIX
JIeSITENBHOCTH, & UMEHHO, JIeSITeIbHOCTH, a 3a1a4
- IPEJIMET, 3a/1a4u U HWMEHHO, npodeccuoHaTLHOM
CTPYKTYpY TpeaMeTa - IPEIMET, 33791 U JIeSITEIbHOCTH, a
«Jlunelinas anredpay CTPYKTYpY MpeaMeTa HMEHHO,
«JIluneiiHast anredpa» - IpeIMET, 3a1a41
u
CTPYKTYPY
npeaMera
«JIuneitHas
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OCHOBHBIE 3aKOHBI
MaTeMaTHYECKUX U
€CTEeCTBEHHBIX
HayK,
HEOOXOIUMBIX IS
peIHeHI/ISI TUITOBBIX
3ama4
npodeccrnoHaTbEHOM
JIEATENBHOCTH, a
HAMEHHO,

- IPEJIMET, 3a1a4H
u

CTPYKTYpY
npeaMera
«JIuneitHas
anrebpay»




yMeTh OO0yuJaroniuiicss He yMeeT OOyuaronmiics OOyuaronmiics OO0y4aronuiics
WY B HEJJOCTaTOYHOU JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
CTEINICHN YMEeeT HEIoJIHOe YaCTHYHOE HIOJIHOE
BBIMOJTHSATH: COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
UCIIOJIb30BATh 3HAHUS CIIETYIOIIUX YMEHHH: CJIETYFOLITHX CIIEIYFOLITHX
OCHOBHBIX 3aKOHOB HCTIONB30BaTh 3HAHUS YMCHUI: YMEHUIL:
MaTeMaTHIECKUX U OCHOBHBIX 3aKOHOB HCTIOJTb30BaTh HCTIOB30BaTh
€CTECTBEHHBIX HAaYK IS MaTeMaTHIECKUX U 3HAHUA 3HAHUSA
pemIeHns CTaHJapTHBIX €CTEeCTBEHHBIX HAYK OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3amad B o0yacTu TUISt MaTeMaTHYECKUX U | MaTeMaTHYeCKHUX U
SKCIUTyaTalui peIIeHNsI CTAaHIAPTHBIX | €CTECTBEHHBIX HAYK | €CTECTBCHHBIX HAYK
aBTOMOOWIIEH 1 3a1a4d B 00JIacTH IUTSL pEICHUS U PETICHAS
TPaKTOPOB, & UMEHHO, 9KCILTyaTallu CTaHIAPTHBIX 337]a4 | CTAHIAPTHBIX 3a/a4
- peniath 3aJa4u, KaK aBTOMOOWMIICH 1 B B
WUTIOCTPUPYIOIIHE TPaKTOPOB, a UMEHHO, obyactu obnactu
TEOpeTHYECKHE - penIath 3a7a4u, KaK 9KCILTyaTallu 9KCIUTyaTaI[H
TMOJIOKEHHUS, TaK U WILTIOCTPUPYIOLIHE aBTOMOOWMIIEH N aBTOMOOMIIEH 1
HOCSIIIME TPUKIIQJHON TEOpEeTHYECKUE TPaKTOpPOB, a TPaKTOpPOB, a
XapakTep; TTOJIOKECHHUSA, TaK U HMMEHHO, HUMEHHO,
- HaXOJWTh peIICHUE HOCSIIIHE - pemarp 3a1aqu, - pemath 3amaqm,
3a/1a4d W TIPUKIIATHOH KaK KaK
JTOKa3aTeIbCTBO XapaxTep; WUTIOCTPUPYIOIINE | HIUTIOCTPUPYIOIIHE
TEOPEMBEI; - HAXO/IUTh peIICHUE TEOpEeTUIECKHE TEOpETHUICCKIE
- IPUBOUTH TIPUMEPHI 3a/1a4d MU THIOJIOKEHU S, TaK U TMOJIOXKEHHMS, TaK U
U KOHTPITPUMEPHI K JI0Ka3aTeIbCTBO HOCSIIIHE HOcsAIINe
OCHOBHBIM TEOPEMBI, IIPUKJIAJHOU IIPUKIAIHOI
OIIpe/IeICHUSM U - IPUBOJIUTH Xapakrep; Xapakrep;
TeopeMaMm Kypca TIPUMEpPHI 1 - HAXOJUTh - HAXOJUTh
MaTeMaTHKH KOHTPIIPUMEPBI K peleHue peleHue
-CaMOCTOSTEIHHO OCHOBHBEIM 3a/1a9d M 3a[a9d WITH
HCIIONIb30BaTh OTIpENICIICHISIM U JIOKa3aTeIbCTBO JTOKa3aTeIbCTBO
MaTeMaTHIECKUI TeopeMaM Kypca TEOPEME, TEOPEMEI;
ammapar, MaTeMAaTHKH - IPUBOAUTH - IPUBOJIUTH
coJlepKaIIuiicsa B -CaMOCTOSITEIBHO TIPUMEPHI H TIPUMEPEI U
JUTEpAType 10 HCTIOJTB30BaTh KOHTPHPUMEPHI K KOHTPIPUMEPHI K
MPUKJIAIHBIM HayKaMm, MaTeMaTHYCCKUI OCHOBHBIM OCHOBHBIM
pacumpsTh CBou armapar, OIIPEACIICHHUAM U OIIpEe/ICTICHUSIM U
MaTreMaTHuecKue COZIePIKAIIHIACS B TeopeMaM Kypca TeopemMaM Kypca
MO3HAHUSI. JITEpaType 1o MaTeMaTHKH MaTeMaTHKU
NPUKJIATHBIM -CaMOCTOSITEIbHO -CaMOCTOSITEIIHO
HayKaM, pacIIupsTh HCTIOJTb30BaTh HCTIOB30BaTh
cBOU MaTeMaTHIeCKUH MaTeMaTHIECKUI
MaTeMaTHIeCKUe ammapar, ammapar,
MTO3HAHUS. COJIep KAIITHIICS B coJleprKauiics B
JUTEpATYypE IO JTUTEpaType 1mo
MIPUKJIIATHBIM MIPUKIIATHBIM
HayKaM, HayKam,
pacumpsTh pacIIUpSThH
CBOU cBoU
MareMaTHYecKHue MaTeMaTHuecKHe
NO3HAHHSI. TIO3HAHUSI.
BJAeTh OO6yyaromuiics He OO6yyarommiics OO6yyarormmmcst OOGyuarouuiics
BJIaJICET WIIU B BJaJeeT JIOITyCKAIOTCS cB00OOTHO
HEJIOCTATOYHOM CTENEHU B HETIOJIHOM 00BEME U | HE3HAYUTEIbHBIC MIPUMEHSET
BJIAJICCT: MIPOSIBIISIET OIITNOKH, MOJTyYCHHBIC
HaBBIKAMU PUMCHEHUS HEIOCTaTOYHOCTh HETOYHOCTH, HaBBIKH, B
OCHOBHBIX 3aKOHOB BIIAJICHUSI HABBIKAMU 3aTpyIHEHUS, MIOJTHOM 00BeMe
MaTeMaTHYECKUX U paboTHI : YACTUYHO BIIAJICET | BIIAJICCT HABBIKAMH
€CTECTBEHHBIX HAYK IS HaBBIKAMU HABBIKAMH pabOTHL: | pabOTHI:
peanu3aly MPOeKTHBIX MIPUMEHCHHUS HABBIKAMU HaBBIKAMU
pelieHuii B obnactu OCHOBHBIX 3aKOHOB MIPUMEHCHHUS MIPUMEHEHUS

MIPOEKTUPOBAHUS U
SKCIUTyaTaI[ul

MaAaTEMaTUYCCKHUX U
C€CTCCTBCHHBIX HAYK

OCHOBHBIX 3aKOHOB
MaAaTCMaATUYCCKHUX U

OCHOBHBIX 3aKOHOB
MATEMATUYCCKHUX U




aBTOMOOMIIECH 1 TS €CTECTBEHHBIX HAyK | €CTECTBEHHBIX HaYK
TPaKTOpPOB, @ UMEHHO, peanuzanuu JUTSL pealii3aluu JUTS peanu3aiuun
- HaBBIKAMHU PEILLICHUS MIPOEKTHBIX MIPOEKTHBIX MIPOEKTHBIX
BBIYUCIIMTEIILHBIX 337124, pelIeHuii B 001acTH pelieHuii B peuieHuii B
- HaBBIKAMHU PEIICHUS MIPOEKTUPOBAHUS U obnactu o0macTu
3aj71a4 Ha JJ0Ka3aTeJIbCTRO; SKCILTyaTaluu MPOEKTUPOBAHUS U | IPOEKTUPOBAHUSA U
- HaBBIKAMH aBTOMOOWICH 1 3KCIUTyaTaluu 3KCIUTyaTaluu
JIOKa3aTeIbCTBA TPaKTOPOB, & UMEHHO, aBTOMOOWICH 1 aBTOMOOWIICH 1
OCHOBHBIX TEOpPEM; - HaBbIKAMHU PELLEHUS TPakTOpOB, a TPaKTOpOB, &
- HaBbIKaMH TOMCKa BBIYUCITUTENbHBIX WMEHHO, HWMEHHO,
pelieHys 3a1ad uiu 3ajad; - HaBBIKAMH - HaBbIKAaMH
JIOKa3aTeNnbCTBa TEOPEM; - HaBbIKAMHU PELLEHUS pelieHus pelieHus
- MaTEMaTUYECKOU 3aj]a4 Ha BBIYHCITUTEIBHBIX BBIYUCITUTEIIBHBIX
CHMBOJIUKOH JIJIst JIOKa3aTeNbCTRO; 3aj1ad4, 3a/1ad4;
BBIPAXKEHUS - HaBBIKAMH - HaBBIKAMH - HaBBIKAMH
KOJIMYECTBECHHBIX U JIOKa3aTelIbCTBA pelieHus pelieHus
Ka4eCTBCHHBIX OCHOBHBIX TEOPEM; 3aj7a4 Ha 3a/1a4 Ha
OTHOIIIEHHH 00BEKTOB; - HaBBIKaMH TOMCKa JIOKa3aTeNNbCTRO; JI0Ka3aTeNbCTBO;
-IIEpBUYHBIMU HaBbIKaMHU pelieHys 3a1a4 uin - HaBBIKAMH - HaBbIKaMH
Y OCHOBHBIMH METOJIaMU JIOKa3aTeNIbCTBA JIOKa3aTeIbCTBA JI0Ka3aTeIbCTBA
pelieHus TEopeM; OCHOBHBIX TEOPEM; | OCHOBHBIX TEOPEM;
MaTeMaTHYeCKUX 3a7a4 U3 - MaTeMaTU4YECKOH - HaBbIKaMHM TOWCKa | - HABBIKAMU MOUCKA
00IIenH)KEHEPHBIX U CHUMBOJIUKOMU st pelIeHns 3a1a4 UM | peLleHus 3a7a4 Win
CIICLMAJIbHBIX TUCIHUILINH BBIPKEHUS JIOKa3aTeNbCTBA JI0Ka3aTe/IbCTBA
PO UITU3AIHH. KOJIMYECTBECHHBIX U TeopeM; TeopeM;
Ka4yeCTBEHHBIX - MaTeMaTU4YeCKOn - MaTeMaTU4ecKoi
OTHOILICHUH OOBEKTOB; | CHUMBOJIMKOM JIJISt CUMBOJIUKOM ISt
-IIEpBUYHBIMHU BBIPXKEHHSI BBIPAKEHUS
HaBBIKAMU U KOJIMYCCTBEHHBIX U | KOJMYECTBECHHBIX U
OCHOBHBIMHM METOJIAaMH | Kaue€CTBEHHBIX Ka4eCTBEHHBIX
peuieHus OTHOILICHUH OTHOIIICHHI
MaTeMaTHUYeCKHX 3a71a4 | 0OOBEKTOB; 00BEKTOB;
13 O0MIeNH)KEHEPHBIX -[IEpBUYHBIMU -IIEpBUYHBIMHU
u HaBBIKAMU U HaBBIKAMU U
CIIeIMATIbHBIX OCHOBHBIMU OCHOBHBIMU
JTACLUTUTAH MeToJaMu METOJIaMHU
npOQHITU3AIHH. peleHust peleHust
MaTeMaTHUYECKUX MaTeMaTHYECKUX
3a7a4 3amaq
u3 u3
OOIIEHH)KEHEPHBIX | OOIICHHKEHEPHBIX
u u
CITeIMATIbHBIX CIIeMAJIbHBIX
JIMCLUTUTAH JACIUIUIAH
PO UITH3AIIH. PO UITH3AIIH.

4. METOAUYECKHUE YKA3ZAHMUSA JJ151 OBYYAIOLIUXCSA ITO OCBOEHUIO
JUCHUTIIJIINHBI
MeTtoanyeckue yKa3aHus VISl 3AaHATHH JeKIIMOHHOTO THIIA
B Xxozxe neKIMOHHBIX 3aHATHH oOyuaromeMmycs HE0OXOAWMO BECTH KOHCIIEKTHPOBAHUE
y4eOHOTO MaTrepuana, oOpaliaTh BHUMAaHHWE HAa KaTeropuH, (pOpMyTHUpPOBKH, pacCKpHIBAIOIINE
COJepKaHWE TeX WJIM HHBIX SIBICHHA W TPOIECCOB, HAYYHBIC BBIBOIABI W TPAKTHYECKUE
pekoMenaanmu. HeoOxoauMo 3anaBaTh IPENoAaBaTENl0 YTOYHSIOUIME BOMPOCHI C IIEIBIO

YACHCHUSA TCOPECTHUICCKUX HOHO)KCHHﬁ, paspeiicHud CIIOPHBIX CHTyaHHﬁ.



IenecooOpa3Ho nopabaTbiBaTh CBOW KOHCIIEKT JICKLUH, Jejiasi B HEM COOTBETCTBYIOILUE
3aIIUCU U3 OCHOBHOW M JOIOJHUTEIBHOM JINTEPATYphl, PEKOMEHIOBAHHON IIPEIOAaBaTEIEM U
PeyCMOTPEHHON Y4eOHOM MporpaMMoOi JUCIIUILITHHBIL.

MeToanuyeckne yKa3aHusi ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOr0) THIA.
[TpakTuyeckue 3aHATHSA MO3BOJIAIOT Pa3BUBATh y OOYyYarOIIErocsi TBOPYECKOE TEOPETUYECKOE
MBIIUICHUE, YMEHUE CaMOCTOSTEIbHO M3y4aTb JIMTEPATypy, aHAIM3UPOBATh IPAKTHUKY; ydaT
4eTKO (POpMyIHMpOBaTH MBICIb, BECTH AMCKYCCHIO, TO €CTh MMEIOT HMCKIIOYHTEIBHO BaXKHOE
3HAYECHHUE B PA3BUTHU CaMOCTOSTEIIBHOTO MBIIUICHUS.

IlonroroBka K NpPakTHYECKOMY 3aHATHIO BKIKOYaeT naBa Jtana. Ha nepBoM srame
00yYaromuicsl MIaHUPYET CBOI CAMOCTOSITEIBHYIO pabOTy, KOTOpas BKJIIOYACT: YSICHEHHE
3aJaHisl HA CaMOCTOSTENbHYIO paboTy; moaOOp OCHOBHOH M JIOTOJIHUTEIBHOW JIUTEPATYPHI;
COCTaBJICHHE IUIaHa pabOThl, B KOTOPOM OIPENENIAIOTCS OCHOBHBIE ITYHKTBI HpPEICTOSIIEH
noarotoBku. CocTaBieHue IUIaHa JAUCLUILUIMHUPYET U MOBBILIAET OPraHU30BAaHHOCTH B paloTe.
BTopoil sTan BKIIOYAeT HENOCPEACTBEHHYIO INOATOTOBKY K 3aHATHIO, KOTOpas HAa4MHAETCS C
M3YYEHUs OCHOBHOM M JIOMOJHUTENbHOU JuTepaTypsl. Oco00oe BHUMaHHUE NPU 3TOM HEOOXOAUMO
0o0paTuTh Ha COJIEP’KAaHUE OCHOBHBIX IOJIOKEHUI M BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (aKTOB,
YSICHEHHE IPAKTUYECKOrO IPHJIOKEHHS pPacCMAaTPUBAEMBIX TEOPETHMYECKHX BoOmpocos. Jlamee
clelyeT NOJArOTOBUTH TE€3UCHI JUISl BHICTYIIEHUM IO BCEM y4eOHBIM BOIPOCAM, BBIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIN [0 TEME, BBIHECEHHON Ha JUCKYCCHIO (KPYTJIBI CTOJI), MPOAyMaTh
IPUMEDPBI C LIENbI0 00eCeYeHUsI TECHOM CBA3M M3Y4aeMOM TeMbl ¢ peanbHO KU3HbI0. ['0TOBsCH
K JIOKJIaJy WM BBICTYIUIEHHIO B paMKaX MHTEpAaKTUBHOU (hOpMbI (TUCKycCCHUs, KPYTJIIBIA CTOM),
IIpU HEOOXOIMMOCTH CJelyeT 0OpaTUTHCS 3a MOMOILBIO K IPEN0/1aBaTeNIo.

[Ipu pemenun 3agad HYKHO OOOCHOBAaTh KaKIbl 3Tall pEIIEHUs HCXOIsl U3
TEOPETUYECKUX IMOJIOKEHNUH Kypca. Eciu CTYIEHT BUINUT HECKOJIBKO IIyTE€H PELIEHUs, TO OH
JIOJDKEH CPaBHMUTH UX M BBIOpATh U3 HUX camblil nyumnil. [lone3Ho 1o Havana BBIYUCIECHUH

COCTABUTb KPAaTKH IUIaH PEIICHHUS.

Pemenus 3amay u npuMepoB ciielyeT u3aarath NoJpOOHO, BBIYMCIEHUS paclojiarath
B CTPOT'OM IOPSIKE, OTIAENASA BCIIOMOIaTeIbHbIEC BBIYMCICHHUS OT OCHOBHBIX. UepTeku MOXKHO
BBIIIOJIHATH OT PYKH, HO aKKypPaTHO U B COOTBETCTBUU C JAHHBIMU yCIOBUAMHU. Ecin yeprex
TpeOyeT 0co00 TIIATEIbHOTO BBIMOJHEHUS (Hampumep, Npu Tpaduyeckoil IMpoBepKe
pelleHrs, IOJIYyYeHHOTO IIyTeM BBIYUCIEHUN), TO CIeAyeT I0Jb30BaThCA JIMHEHKOM,

TPAHCIIOPTHPOM, JICKAJIOM U YKAa3bIBATb Macirao.

HOJIy‘iCHHBIfI OTBCT CJICAYCT IPOBCPATH CHOCOGaMI/I, BBITCKAIOIIUMHU M3 CYHICCTBA

naHHOM 3amaun. Ecnm, Hampumep, pemranack 3ajada ¢ KOHKPETHBIM (U3UYECKUM HWITH



TE€OMETPHUECKUM COJICP’)KaHHEM, TO IIOJIE3HO, TPEXKIE BCErO, IMPOBEPUTH Pa3MEPHOCTH
MOJYYCHHOTO OTBeTa. [l0Je3HO TaKkkKe, €CJAM BO3MOXKHO, PCIIMTh 3a7ady HECKOJbKUMH

croco0amMM U CPaBHUTH MOJTYyYCHHBIE PE3YIbTATHI.

Pemenne 3a1a4 OIpECACIICHHOI'O THIIa HYXXHO ITPOAOJIKaTh d0 HpI/IO6pCTeHI/I${ TBEPAbIX

HAaBBbIKOB B UX PCIICHUU.



