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1. HaumeHnoBaHue TUCIUIIINHBI

Jucuunnuna «AJI'EBPA 1 TEOMETPU S »

2. IlepeyeHb IJIAaHUPYEMBIX pe3yJbTATOB OCBOCHHSI 00pa30BaTeJIbHOM NMPOrpaMMBbI €
yKa3aHHeM HWHAUKATOPOB HX JAOCTHKCHMS,

pe3yJbTaTaMu 00y4eHHsl 0 JUCUHUIITIMHE

HNucuumirHa  «Anredpa

Hu TCOMCTPUA»

dbopmupoBanus caeayronmx komnereHui: [IKH-2.

COOTHECEHHBLIX C INVIAHUPYEMBIMH

o0ecrieunBaeT

Pe3yanTarel 00yuyeHus (BjaageHus
Kon HanMeHoOBaHH HNuaukaropsl Y y ( ’
YMEHHUS U 3HAHMS), COOTHECEHHBbIE C
KOMIIETEHII e JOCTHKEeHHS
KOMIETEeHIIUSIMUA/MHANKATOPAMH
Hu KOMITETeHIIHH KOMITETeHIMH
JOCTHIKEHHUS KOMIIETEHIIUHU
1. lemoHcTpHpyer
3HAHHe 6a30BEIX 3HaThL OCHOBBI ANITeOpBI U
MaTeMaTUYECKUX reoOMETpHrH;
MOJICIIEH,
MIPUMEHSIEMBIX B YMeThb CTpouTh 000CHOBAHHBIE
Pa3TUYHBIX BBIBOJIBI, TOHUMATh KOHIIEIIUN
CriocobeH ¢ pe
PEAMETHBIX JIOKa3yeMOCTH
HOMOIIBIO 0o0JIacTsIX.
MareMaTruaeCcKo 3HATH JIOTHKY aITOPUTMOB,
1 MOJCIIHA 2. Bnaneer FICTIONB3YOIIMX METOIBI alreOphl H
€IIaTh 5
p METOI0JIOTHEN TeOMETDHIL,
MOCTaBJICHHYIO MaTEMaTHYECKOTO
TEOPETHUECKYIO MOJICITUPOBAHUS
MKH-2 WIN JUISL PeLICHNUs YMeThb IPUMEHATh YCTaHOBJICHHBIE
TIPUKIIATHYIO npodeccronanpy | HPaBUIA U3 00IACTH anreOps! 1
peann3oBEIBas IIPUKIAAHOI'O0 COACPKAHUA
aJrOPUTM 3. Anantupyer u 3HATH aJlanTalus CyIECTBYIOIHUX
pericHus B BUAC | MPUMCHACT MaTEMaTHYECKUX MOJEIIECH;
nporpaMmHoro | CymECTBYIOIINE
MO LIS MaTEMaTUUECKHUE
MOJEIHN IS YMeThb IPUMEHSATH aanTaIuio JIs
pCIICHUA CYLIECTBYIOLUX MAaTEMaTUYECKUX
TIOCTABJICHHON MoJIelIel ISl peleHusl TIOCTaBIEHHON
NPUKIATHON UITH . N
" MPUKIIATHON UM TEOPETUIECKOM
TEOPETUUECKOU
3aJa4u. safaiu
3. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHbIX IPOrpaMM
JucuuniauHa «Anredpa W TEOMETpUS» OTHOCHUTCS K  Npeanpo@uibHOMY

po¢eCCUOHATTLHOMY ITUKITY OpOoduIist « AHAIN3 TaHHBIX U PUHSITUE PEIICHUI B S)KOHOMUKE
HanpasieHus noarotosku 01.03.02

u  (QuHaHCAXY,

4

WHCTPYMEHTAapUU

«HpI/IKJ'IaI[HaH MaTeéMaTHKa H



UH(pOpPMATHKA».

JucuuminHa «AKTyapHasi MateMaThka» 0a3upyercs Ha 3HAHUSAX, MOJYyYEHHBIX MpU
U3ydyeHuu JucuuIuIMH — «Marematuueckuii  aHanus», «Teopus  BEpOSATHOCTENM U
MaTeMaTH4eCKasi CTATUCTUKA» U «AKTyapHasi CTaTUCTHUKA».

4. O0beM IMCHUILINHBI (MOXYJIS]) B 324E€THBIX €IMHUIAX U B aKaJIeMUYEeCKUX
yacax ¢ BblJeJIeHHeM 00beMa ayIMTOPHOM (JIEKIMH, CEMHUHAPBI) U CAMOCTOATEILHOM
padoThI 00yYaOIIMXCS

Jlnst cTyneHToB, ooyuatomuxcs mo Harpasiienuto noarotoBku 01.03.02 «IIpuknagnas
maTemMaTuka U uHpopmatuka». [lpoduin: ««AHanu3 AaHHBIX U TPUHATHE PEIICHUN B
HSKOHOMHKE U (PUHAHCAX»», OuHasd Gopma 00ydeHHUs

O61mast Tpy10EMKOCTh JUCHUIUIMHBI COCTABISET 4 3a4ETHBIE €AMHUIIBL.

Bun nmpoMexxyTouHOM aTTecTaiu — JK3aMeH.

. Bcero (B 3/e n Cemectp 1
Bupa yyeOHo# padoThl M0 JMCUMIINHE
yacax) (B yacax)

OO6mast Tpy10€MKOCTh TUCIIUTUTHHBI 4/144 144
KonrtakTHas pabota AyTuTOpHBIC 68 68
3aHATHUS
Jlexkimn 34 34
[IpakTrueckue 3aHATHS 34 34
CamocrostenpHas pabora 76 76

PacuetHo- Pacuetno-
By tekymiero KoHTpoIs

aHaJTMTUYECKas paboTa | aHaIMTHYECKas paboTa
Bua npomexyTouHoi arTecTanuu DK3aMeH DK3aMeH

5. ConepxxaHue IMCUUILIMHBL, CTPYKTYPHUPOBaHHOE IO TeMaM (pa3aejiaM) TUCHUILTHHbI
¢ yKa3aHueM uX 00beMOB (B aKaJIleMUYeCKHX 4acaxX) ¥ BUAOB YYeOHbIX 3aHATHH

5.1.CoaepkaHue TUCUMIJIMHBI

Tema 1. Cucrembl JIMHEHHBIX YpPaBHeHHiH. OKBUBAJICHTHbIE CHCTEMBI U
3JeMEHTapHbIe MPeoOpa3oBaHusl CUCTEM. PellieHrne CUCTeM JTIMHEHMHBIX YpaBHEHUN METOI0M
l"aycca.

Tema 2. J/Innelinble NPOCTPAHCTBA HAJ MOJIEM JIeliCTBUTEIbHBIX YHCeJ. AKCUOMBI
TuHEeWHoro mpoctpaHcTBa. CrnenctBusi u3 akcuoM. IIpoctpanctBo R™ . 'eomerpuueckas
uHTeprperanus npoctpancTds R? m R3 . JluneiiHas 3aBUCHMOCTH BEKTOpOB. basuc u
pa3MEpPHOCTh JIMHEMHOro mpocTpaHcTBa. (OJIHO3HAYHOCTH PA3JIOKEHHUS 1O Oas3ucy.
[lognpocTpancTBa JMHEWHOrO mnpocTtpaHcTBa. JIuHelHass 000Ji0YKa CUCTEMBI BEKTOPOB.
CymMmma noanpocTpaHCTB.



Tema 3. EBKJIHMAOBBI NPOCTPAHCTBA. AKCHOMBI CKAIAPHOIO IIPOU3BEICHMUS.
HepasenctBo Kommu-bynsikoBckoro. JlnumHa BeKTOpa W Yroa MEXAY BEKTOpPaMH.
OproroHaneHbiii  6a3zuc. OproHopMupoBaHHBIA Oa3uc. KoopauHatel BekTOopa B
oproroHanbHoM 0Oasuce. Ilponecc oproronanuzauuu. OpTOroHaNIbHOE JIOMOJIHEHHE
noanpoctpancTBa. CTaHIAPTHOE CKAIAPHOE NMPOU3BEAEHUE BEKTOPOB B R™.

Tema 4. MaTpuubl. Cl10K€HUE MATPULL 1 YMHOKEHHE MAaTPULIBI HA YUCIO. JINHENHBIE
MpocTpaHcTBA Matpuil. PaHr wMarpuilpl. BeluuciaeHne paHra MaTpullbl METOJI0M
AJIEMEHTApHBIX MPeoOpa3oBaHUN CTPOK U CTOJOIOB. YMHOXKEHWE MaTpuil. MaTpuilsl H
CUCTEMBI JIMHEMHBIX YypaBHEHUN. MaTpuyHas 3amuch CHUCTEMbBI JIMHEUHBIX YPaBHECHUU.
[TpocTpaHCTBO pelIeHU A OAHOPOIHOM CUCTEMBI, CBSI3b €70 PA3MEPHOCTH C PAHTOM MATPHILIBI.
Teopema Kponekepa-Kanemmu. @yHnaMeHTaIbHbIN HAOOP pELICHUM OJHOPOTHON CUCTEMBI
JUHEWHBIX ypaBHEHUU. CBA3b MEXy OOIIUMH PEIICHUSIMU OJHOPOIHON M HEOJTHOPOIHOM
cucreM. KBanpatueie matpuiisl. [IpoctpanctBo marpui. OOpaTHas maTtpuiia. Beraucienue
00paTHON MaTPHIIBI C TOMOIIBIO AJIEMEHTAPHBIX MTPeoOpa3zoBaHuil. [ pyrina HEBBIPOKICHHBIX
KBaJpaTHbIX MaTpuil. OpTOrOHAIBLHBIE MATPUIIBI.

Tema 5. Onpeneauresun. OnpeneneHue W cBorcTBa omnpenenuteneil. Kpurepuii
HEBBIPOKJICHHOCTH KBaJIpaTHOM MaTpulbl. Kputepuil cyliecTBOBaHHS HEHYJIEBBIX PELICHUN
OJTHOPOJTHOM CHCTEMBI JIMHEHHBIX ypaBHeHU. Dopmynsl Kpamepa. Beruncnenue odbpatHoit
matpulpl. llprmeHeHne omnpenenuTenei s BBIYUCIEHUS BEKTOPHOTO IPOW3BEACHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE.

Tema 6. OcHoBbI Teopuu rpynmn. OnpeiesieHue U 3JeMEHTapHbIE CBOMCTBA TPYIIIL.
EnuncTBeHHOCTH €quHUIIBI U 00paTHOTO 3eMeHTa. CuMMeTpuYecKas rpymnia.

Tema 7. Koabma wu moas. OnpegeneHue Koisiblla. Koapllo  BBIYETOB.
MynbTUIIMKATUBHAS TPYIIAa KOJIbIa BEIUETOB. [10J1€ BHIUETOB IO TPOCTOMY MOYIIIO.

Ilone nelicTBUTENBHBIX YHCEIL.

Tema 8. Ilosie KoMIJIeKCHBIX YyHce. KOMIIEKCHBIE YKCiIa M JICMCTBUS HaJ HUMH.
['eomeTpuueckas HHTEpIIpETALNS KOMIUIEKCHBIX Yucesl. MOysib 1 apryMEHT KOMIUIEKCHOTO
gucia. TpuroHoMerpuyeckas ¢opma KOMIUIEKCHOTO 4YHCIA. YMHOXXEHHUE U JICJICHUC
KOMIUICKCHBIX YHCe B TpuUroHomeTpuieckon ¢dopme. Popmyna Myaspa. Kopau n-oit
CTENIEHH M3 KOMIUIEKCHOrO 4ucia. ['eomMeTpuueckoe MpeacTaBlieHUE KOpHEH. PemeHue
YpaBHCHHH BHJIa Z" = ¢ B IIOJie¢ KOMIUIEKCHBIX uucend. [loka3arenbHas (opma 3ammcu
KOMIUIEKCHBIX uncesn. dopmyia Ditnepa.

JIuHelHbIe TPOCTPAHCTBA HAJ ITOJIEM KOMILICKCHBIX YUCE.

Tema 9. Koablo MHOro4wieHoB Haj mnojgeM. CTeneHb MHOTOUYIEHa, CBOMCTBA
creneHu. Teopema O AEJIEHUU C OCTATKOM B KoJiblle MHOrouwieHoB. HOJ[ MHOro4sieHos.
Anroput™m EBknnpma. OcHoOBHasi TeopeMa aiareOpbl B KOJbIE MHOTOWICHOB HaJl MOJIEM
KOMIUIEKCHBIX YUCEII.



Tema 10. JIuneiinble 0TOOpaKeHUs U JMHEHbIE onepaTopbl. MaTpuyHas 3anuch
JMHEWHBIX onepaTtopoB. VI3MeHeHne MaTpHLbl JMHEHHOrO olepaTopa IpU 3aMeHe Oa3uca.
IlonHas nmHENHas Tpynma W €€ ACHUCTBUE Ha JIMHEWHBIX MPOCTpaHCTBax. Marpuubl
OPTOrOHAJIBHBIX M CaMOCOINPSIKEHHBIX OINEPAaTOpOB B OPTOHOPMUPOBAHHOM Oasmuce.
CoOCcTBEeHHBIE  3HAY€HUsT M COOCTBEHHBIE  BEKTOPhl  JIMHEMHBIX  ONEPaTOPOB.
XapaKTEpUCTUYECKUI MHOTOWIEH JIMHEWHOro oleparopa MW ero cporcrBa. (CBOMCTBa
COOCTBEHHBIX 3HAUEHHUI U COOCTBEHHBIX BEKTOPOB.

CoOcTBEHHBIE TOANIPOCTPAHCTBA.

Tema 11. HeorpunartenbHubie MaTpulbl. COOCTBEHHbIE 3HAYEHHSI U COOCTBEHHBIE
BEKTOPBI HEOTpULIaTENbHbIX MaTpull. Teopema @pobenunyca-Ileppona.

Tema 12. KBagpaTuunbie ¢popmbl. MaTtpuna kBagparuuHoil ¢popmbl. 3meHenue
MaTpHUILIbl KBaAPAaTUYHON popMbl ITpH 3aMeHe Oazuca. [IpuBenenne kBaapaTHaHON POpMBI K
HOpMajgbHOMY Buay MeronoM Jlarpamxka. IlpuBenenue kBagpatuyHOM GOpPMBI K
KaHOHUYECKOMY BHJY TpPHU TMOMOIIM OPTOTOHAJIBHOTO NpeoOpa3oBaHuUs. 3aKOH HMHEPLUU
kBagpaTHyHbIX QopMm. Kputepuit CuiibBecTpa 3HAKOOINPEACICHHOCTH KBaJpaTUYHOU

(bopMBI.

Tema 13. Add¢unnHoe mnpocTpaHcTBO. AKCHOMBI ap(HUHHOTO MPOCTPAHCTBA.
Addunnasie cucteMbl koopauHat. DopMyIbl Mepexoia MpH 3aMeHe CHUCTEMbl KOOpIWHAT.
I'pynna adgdunaBIX NpeoOpazoBanuil. JleHCTBUS TOJHOW JTUHEWHOW TPYIIBI U TPYIIIHI
TpaHcnauuii Ha adduHHOM mnpocTpaHcTBe. Ad(OUHHO-€BKIMIOBO  IMPOCTPAHCTBO.
[IpsMoyronbHast AekapToBa cucTemMa KoopAuHaT. PacctosHue Mexay Toukamu. ['pymma
JIBUKEHUH U ee ielicTBUe Ha appUHHO-EBKIUAOBBIX MPOCTPAHCTBAX.

Tema 14. JIuneiinasa aHaauTudeckas reomerpus. [Ipsmeie Ha miockoctu. [IpsmMble
U IUJIOCKOCTH B TPEXMEPHOM MpocTpaHcTBe. ILTOCKOCTH pa3inuyHON pa3MEpHOCTH B
MHOTOMEPHOM MPOCTPAHCTBE. l'eoMeTpuuecKkass MHTEpPHpETAlsi MHOXKECTBA PELICHUN
CHUCTEM JIMHEWHBIX YPaBHECHUH.

Tema 15. Beinykible MHOKEeCTBA B MHOIOMEPHOM a(p(PpUHHOM INPOCTPAHCTBE.
JIya m orpe3ok B mpoctpancTBe R™ . [losmyrmpocTpaHcTBa M BBINYKJIbIE MHOTOTPAaHHBIE
obnactu. ['eomeTpuyeckuii CMBICT CHCTEMBI JIMHEHWHBIX HEPABEHCTB. YTJOBBIE TOYKHU
BBIYKJIBIX MHOTOTPAHHBIX oOyactedd. Bwimyknas obojouka cuctembl Todek. OmnopHas
TUMEPIIOCKOCTh. TeopeMa 00 OTHENSIOme TUMEePIUIOCKOCTH. TeopemMa O pa3aensromniei
TUIIEPIUIOCKOCTH.

Tema 16. KpuBble BTOpOro nopsiika. yumric, TunepOoiia u mapadosia, uX CBOWCTBA
Y KaHOHWYeCcKue ypaBHeHus. [IpuBenenne o01mero ypaBHEHHs] KPUBOM BTOPOTO MOPSIKA K
KaHoHMYeckoMy Buny. Kiaccudukanuss KpUBBIX BTOPOTO MOPSAKA C TOYHOCTBIO O
IBIKEHUN IIJIOCKOCTH.



Tema 17. IloBepXHOCTH BTOPOro MOPAAKA. Buapl NOBEPXHOCTENW BTOPOrO MOPSAIKA.
Konnueckue ceueHust u KpuBble BTOporo nopsaka. Kinaccudukanus moBepxHocTeit BTOporo
HopsJKa.

5.2.Y4yeOHO-TEMATHYECKUH ILJIAH

01.03.02 «IIpuxnaanas maTemaTuka U uHQopmaTuka». [Ipodunn: ««AHanu3 gaHHBIX

U IPUHATHE pEUICHUN B SKOHOMUKE U (PUHAHCAX»», O4Hasd GpopMa 00ydeHUs

TpynoemMkocTh B 4acax

No HaunmeHoBaHue AynuTopHasi padora ®opMbI TEKYy1LET0
) TeMbl (pa3aena) | Bce IMpakTtuu | CamocrosTen KOHTPOJIs
n/n Oo6ma | Jlekn
AUCHUTLTUHBI ro e-CKue bHasi padora ycrneBaeMoCTH
" m 3aHATHA
Cucremsl
1. JMHEWHBIX 8 3 1 2 5 Iposepxa /I3, ;
— aynuTopHas padota
JIuneitnbie
MIPOCTPAHCTBA HAJ
2. MOJIEM 8 4 2 2 4 IIposepxka /I3, ;
IeHCTBUTEIIHLHBIX aynuTopHai paboTa
qucen
3 EBKiM10BBI 8 3 1 9 5 [Iposepka /13,
MPOCTpPaHCTBA aynuTopHas paborta
4, Matpuibt 8 4 4 Hposepia JI3,
aynutopHas pabota
5. Omnpenenurenn 8 8 4 4 Hposepia JI3,
aynuTopHasi paborta
6. OCHOBBI TEOpUH 3 4 5 5 4 [Tposepka /13,
rpyIi cobecenoBaHue
7. Kosbua u nomns 8 4 2 2 4 Hposepia JI3,
cobeceoBaHue
[Toue
8. KOMIUIEKCHBIX 8 4 2 2 4 Hpoepra /13,
ayauTopHas paborta
qucen
Koneuo [IpoBepka /I3
9. MHOTOYIEHOB Hax |8 4 2 2 4 POBEP i
cobeceioBaHue
oJieM
JIuneiineie
10. 0T0613a>KeHI/I;I 51 9 5 3 3 3 ITposepka /13,
JIMHEHbBIE ayauTopHas paboTa
OTIEPaTOPHI
11 Heorpunarensusie 9 2 1 1 7 ITposepka /13,
MaTpPHIIBI ayauTopHas paboTa
12 KBanpartuunseie 9 4 9 9 5 ITposepka /13,
(bopmBI ayaMTopHas paboTa




13. Addunnoe 9 9 1 1 y ITposepka /13,
MIPOCTPAHCTBO ayauTopHas paboTa
14. Jluneiinas 9 ) 3 2 4 Iposepka JI3,
aHAIUTUYEeCKas
aynuTopHast padboTa
TeOMEeTPHS
BeITyKibie
MHOKECTBA B
15. MHOTOMEPHOM 0 3 2 1 6 [posepia /13,
cobeceoBaHUE
adpruHHOM
MpPOCTPaHCTBE
16. Kpussie BToporo 9 > 1 1 ; [IpoBepxka /13,
mopsiKa aynuTOpHas padoTa
17 [ToBepxHOCTH > 1 1 ; [Tposepka /13,
BTOPOTO MOPsiIKa cobeceioBaHUE
PacueTHo-
Bcero no mucrunimae 144 68 34 34 76 AHAJINTHYECKas
paboTa

5.3. Conepxxanne ceMUHAPOB, MPAKTUYECKUX 3aHATHH

HaumeHoBaHmne TeM IlepeyeHb BONIPOCOB ISl 00CYKICHUS HA dopmbI
(pa3aeJsioB) NMPAKTUYECKUX 3aHATHSX, peKOMeHIyeMble NpOBe/IeHUs!
AMCHUILINHBI HCTOYHMKHU U3 pa3aeioB 8,9 3aHATHH
OKBHBAJICHTHBIE CUCTEMBI U 3JIEMEHTAPHBIC
Cucremsl TUHENHBIX npeoOpazoBanus cucteM. Pemenue cucrem ITpakTky™m ¢
ypaBHEHUM JMHEWHBIX ypaBHEHHI MeTo0M ["aycca. MHTEPAKTUBOM
PexomenyeMbie HICTOYHUKM: 11.8, 9
JIuHeiiHbIe JIuHeitHas 3aBUCMMOCTb BEKTOPOB. ba3uc u
MIPOCTPAHCTBA HA, a3MEPHOCTh JJUHEHHOIO0 IPOCTPAHCTBA.
pocTp A p p pOCTD [IpakTukym™m c
M0JIEM OaHO3HAYHOCTH Pa3jIokKeHHs Mo 6a3ucy.
. . MHTEPaKTUBOM
ACUCTBUTCIIbHBIX IToampocTpaHCcTBa TMHEMHOTO MPOCTPAHCTBA.
qucen PekoMeHryeMble HCTOYHUKH: 11.8, 9
JlnvHa BEKTOpa M Yroj MeXAy BEKTOPaMHU.
OproronanbHbiit 6a3uc. OpTOHOPMUPOBAHHBIN Oa3uc.
EBKimmoBel IIpakTukym c
Koopaunatsl BekTopa B opTOroHabHOM Oazuce.
MIPOCTPAHCTBA MHTEPaKTUBOM
[Ipouecc oproronanuzauuu. Pekomenayemolie
WCTOYHMKH: 11.8, 9
CrnoxeHue MaTpHLl 1 YMHOXKEHUE MaTPUIIbl Ha
YHUCII0. YMHOXEHUE MaTpull. Beruncnenue panra
MaTpHUIbl METOJIOM 3JIEMEHTAPHBIX
M npeoOpa3oBaHuil CTPOK U cTOJI01I0B. KBanpaTHbie [IpakTukym™m ¢
aTpUILIbI
P Matpuibl. OOpaTHas MaTpuia. Beraucnenue MHTEPaKTUBOM
00paTHON MaTPUIIBI C TOMOIIBIO NIEMEHTAPHBIX
npeoOpa3oBanmii. PekoMeHyeMble HCTOUHUKH !
n.8,9
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TexHuKa BEIYMCIICHUS OlIpeesnTenei. Beruucnenue
00paTHON MaTPHUIILI C TOMOIIBIO TIPUCOETUHEHHOM

matpuisl. [Ipumenenne onpenenurenen s [IpakTHKyM ¢
Onpenenurenu
BBIUHCIICHUSI BEKTOPHOTO MTPOU3BEAEHUS BEKTOPOB B WHTEPaKTHBOM
TPEXMEPHOM MPOCTPAHCTBE. PeKoMeH1yemble
MCTOYHMKHU: 11 1.8, 9
Cummerpuyeckas rpynna Pexomenyemple HCTOUHMKN | [IpakTUKYM €
OCHOBBI TEOpHUM TPy
n.8,9 HMHTEPAKTUBOM
Kosnb1io Ber4eToB. MynbTUILUIMKATUBHAS TPYIIA KOJIbIIA TP aKTUKVM ©
Konbua u nons BBIUETOB. Perienre JIMHEMHbBIX CPAaBHEHHUI U UX CUCTEM. P ™
Pexomenryembie HCTOYHHKH: T1.8, 9 HHTCPAKTHBOM
KomrutekcHbIe uncna u 1eMCTBUS HaJl HUMH.
YMHOXKEHUE U JIETICHUE KOMIUIEKCHBIX YHCEIT B
[Toste KOMIIIIEKCHBIX TpUroHOMeTpuieckoit popme. Popmyna Myaspa. [IpakTukym™m c
quCell Pemenne ypaBHeHHI BUJIA Z" = C B II0JIE KOMIUIEKCHBIX | HHTEPAKTUBOM
quCeln
Pexomenyemble HCTOUHMKH: 11.8, 9
Teopema 0 AeJIEHHH ¢ OCTATKOM B KOJIbLIE
KoJbIlo MHOTOWIEHOB | MHOTOWICHOB. Pa3noxkenne qpodu B cymMmmy [TpakTukym™m c
HaJ| TI0JIEM MHOTOYJIEHA M DJIEMEHTAPHBIX ApOoOeit WHTEPaKTHBOM
PexomenayemMbie HCTOYHUKH: 1.8, 9
MarpuuHas 3anuch JUHEUHBIX OnlepaTopoB. M3MeHeHue
JIuneiiHbIe MaTpHIIbl IMHEWHOTO ONepaTopa Mpu 3ameHe 6a3uca.
0TOOpakeHUs U CoOcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI HpaxrHiywm ©
JINHEMHBIE OTIEpaToOpbl | JIMHEHHBIX OMepaTtopoB PekoMeH1yeMble HCTOUHHKU: HHTCPAKTHEOM
m.8, 9
CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI
HeOTpI/II_[aTCJ'IBHI)Ie HEOTPULATCIIbHBIX MaTpPHII. TeopeMa (Dp06€HI/cha' HpaKTI/IKYM C
MAaTpPHIIbI Heppona WHTEPAKTUBOM
PexomenyemMbie HICTOYHUKM: 11.8, 9
N3menenne MaTpuiibl KBaapaTuaHOU (popmbl pu
3ameHe 6a3uca. [IpuBenenne kBaapaTHIHON HOPMBI K Tpaxtaiym ¢
KBanpatuunsie popmbl | HopmanbHOMY BUIly MeToaoM Jlarpanxka. Kpurepwuii HHTepaKTHEOM
CuiibBeCTpa 3HAKOONPEIEICHHOCTH KBAIpaTUUHON
¢dhopmbl Pexomenayemble UCTOYHUKU: 11.8, 9
[IpsiMoyronpHas AexkapToBa CUCTEMA KOOPAUHAT.
Adodunnoe Paccrosnue mexay Toukamu. ['pyrnmna n1BuKEHUN U ee IIpakTukym™m ¢
MIPOCTPAHCTBO neiictBue Ha ah(GUHHO-EBKIUAOBBIX TIPOCTPAHCTBAX MHTEPaKTUBOM
PexomeHryemble HCTOYHHKM: 11.8, 9
Ty [Ipsimble Ha iockocTU. [IpsiMbIe U TIIIOCKOCTH B
alfalj{i;l;iicmﬂ TpeXMepHOM IpocTpaHcTBe. [1nockocTn pa3nuunoit [IpakTukym™m ¢
Pa3sMEpHOCTH B MHOTOMEPHOM MPOCTPAHCTBE WHTEPaKTUBOM
reOMETpPHUst

PexomeHryemMble HCTOUHUKM: 11.8, 9
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JIy4 m oTpe30K B IpocTpaHcTBE  R™.

Brimyiciele MEOKECTEA [TonympocTpaHcTBa U BBITYKIIbIE MHOTOTPaHHBIE

B MHOTOMEPHOM N o IIpakTukym™m ¢
obnactu. ['eoMeTpUYECKUI CMBICT CUCTEMBI TMHEHHBIX

ahpuHHOM WHTEPaKTUBOM
HEPaBEHCTB

IIPOCTPAHCTBE
Pexomenryembie HCTOYHHKU: 11.8, 9
Dmric, TurepooIa 1 napadoia, X CBOMCTBA U
KaHOHU4YecKHe ypaBHeHus. [IpuBenenue oOuiero

Kpussie Broporo P N PHBEA H IIpakTukym ¢
ypaBHEHUSI KPUBOM BTOPOTO MOPSIKA K KAHOHUIECKOMY

MopsiIKa WHTEPaKTHBOM
BUJLY
PexomenryeMbie HCTOYHHKU: T1.8, 9
Bupl noBepxHOCTEN BTOPOTO MOPSIKA.

[ToBepxHOCTH BTOPOTO . IIpakTukym™m ¢
Knaccudukarust moBepXHOCTE BTOPOTO MOPsIIKa

TopsiIKa WHTEPaKTHBOM
Pexomenyembie UCTOYHHKU: 11.8, 9

6. IlepevyeHnb y4eOHO-MeTOAMYECKOT0 00ecredeHHs 1JI CAMOCTOATEIbHOM
padoThI 00Y4AKOIIMXCS MO IUCIUIIHHE

6.1. Ilepeyens BONPOCOB, 0TBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOECHHE
AUCHUNINHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThI

HaumeHoBaHue TeM
(pa3nesioB) IUCHHUILIHHBI

IlepeyeHb BOpocoB, 0TBOAUMBIX
HA CaMOCTOSITeJIbHOE OCBOEHUE

®opMbl BHEAYTUTOPHOM
CaMOCTOSITE/IbHOH PadoThI

CucTeMbl JIUHENHBIX
ypaBHEHUU

Pemenne cucteM JIMHEHHBIX
YpaBHEHUH C MapaMeTpamMu
MetosioM ["aycca

PaboTa c yueOHoMI
JTUTEpaTypoi, pazdop 3aaau
U BeInoaHeHue /(3

JIuHeiHbIe MPOCTpaHCTBA
HaJ OJIeM
NeCTBUTENBHBIX YHCEN

['eomeTpuueckas HHTEpPIIpeTalus
npoctpancts R? n R3

PaboTa c yueOHoM
JUTEPATypoit, pazdop 3aaau
U BeInojHeHue /3

EBKJ'II/I,HOBBI IMpOCTPAHCTBA

AKCHOMBI CKaJISIPHOTO
npousBeneHus. HepaBeHcTBO
Koimu-

bynskosckoro

PaboTa c yueOHoM
JUTEPATypoii, pa3dop 3aaau
1 BbInoJiHeHue /13

IIpocTpaHcTBO penieHni
OJIHOPOJIHOM CHUCTEMBI, CBSI3b €T0
Pa3MEpPHOCTU C PAHTOM MaTpPHUIIBL.

Pa6ora ¢ yueOHoit

OJHOPOJIHOM CHUCTEMBI JIMHENHBIX
ypaBHEHUH

Martpuigsl JUTEPATypoii, pa3dop 3amau
p CBsI3b MKy OOLIUMH PEIICHUSIMHU PaTypOH, p p
N N U BeInoaHeHUe /3
OJIHOPOJHOM M HEOJHOPOTHOU
cucteM. OpTOrOHaJIbHBIE MATPHUIIBI
Kpurepuii cymecTBoBaHuUs .
PHTCPITH CyII . Pabora ¢ yueOHOI
HEHYJIEBBIX pelIeHUI .
Omnpenenurenu JTUTEepaTypoit, pazdoop 3amaau

U BeInoaHeHUe /3

OCHOBBI TEOpUM TPy

[Toarpymnmsl

Pabora ¢ yueOHOI
TUTEpaTypoid, pazdoop 3amau
U BeInoaHeHue /3
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Kosnrp1a u nonsa

[Tone BbI4ETOB 110 IPOCTOMY
MOJLYJIO

PaboTa c yueOHoM
TUTEPaTypoid, pa3doop 3amaau
1 BeInoJiHeHUE /13

Tlojie KOMILUIEKCHBIX YHCEI

[oxazatenpHas Gpopma 3amucu
KOMIUIEKCHBIX yncell. Popmyna
Ditnepa

PaboTa c yueOHoM
JTUTEpaTypoi, pazdop 3aaau
1 BeIMoJiHeHUE /13

Koap1o MHOTOWIEHOB Hal
MoJIEM

HO/I mHOrOUNEHOB. ANIrOpUTM
EBxnnna

Pabora ¢ yueOHOI
JTUTEpaTypoit, pazdop 3aaau
1 BeIMoJiHeHHUE /13

JIuneiiHble 0TOOpakeHUs U
JIMHEWHBIE ONEePaTOPhI

Marpuisl OpTOrOHAIBHBIX U
CaMOCOTIPSDKEHHBIX OTIEPaTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.
CpoiicTBa COOCTBEHHBIX 3HAUEHUN
U COOCTBEHHBIX BEKTOPOB

PaboTa c yueOHo#
JTUTEpaTypoi, pazdop 3amaau
1 BeIMoJHeHHUE /13

Heorpunarensusie
MaTpHUIIbI

[IpoaykTHBHBIE MaTPHILIBI

PaboTa c yueOHo#
JTUTEPaTypoit, pazdop 3aaau
U BeInoaHeHue /(3

KBanpatuunsie Gpopmbl

[IpuBeneHne KBagpaTUUHON
(GOpMBI K KAHOHMYECKOMY BUY
MIPY MIOMOIIIA OPTOTOHAIBHOTO
npeoOpazoBaHus

PaboTa c yueOHo#
JTUTEpaTypoi, pazdop 3aaau
U BeInoaHeHUe /(3

AdPuHHOE TTPOCTPAHCTBO

['pynna adduHHEBIX
npeobOpazoBanuii. [leficTBrs
MOJTHOM JIMHEHHOMW TPYIIIbI U
TPYNIIBI TpaHCTAIUA Ha ahpPuHHOM
IPOCTPAHCTBE

PaboTa c yueOHoM
JTUTEpaTypoi, pazdop 3aaau
U BeInoaHeHue /(3

JIuHeliHasa aHaIUTHYECKas
TEOMETPHS

['eomerpuueckas
MHTEPIIPETaIUs MHOKECTBA
pELLIEHUI CUCTEM JIMHEHHBIX
ypaBHEHUH

PaboTa c yueOHoM
JUTEPATypoii, pazdop 3aaau
U BeInojHeHue /3

Brimykiibie MHOKECTBa B
MHOTOMEpHOM adPpuHHOM
MPOCTPAHCTBE

VYTnoBBIE TOUKH BBIITYKJIBIX
MHOT'OI'PaHHBIX obnacrei.
BBIHYKJ'IaH 000J104YKa CUCTEMBI
TOYCK

PaboTa c yueOHoM
JTUTEepaTypoii, pa3doop 3amau
Y BbInoJiHeHue /13

KpuBsie BTOporo nopsaka

LenTp KpHBO# BTOPOTO MOPSIKA

Pa6ora ¢ yueOHoit
JTUTEepaTypoii, pa3doop 3amau
1 BbInoJiHeHue /13

HOBerHOCTI/I BTOpPOTO
nopsaka

Konnueckue ceuenus u KpHBbIC
BTOPOTO MOPsAAKa

Pa6ora ¢ yueOHoit
JTUTEepaTypoit, pazdoop 3amau
U BeInoaHeHUe /3

6.2.IlepeyeHnb BONPOCOB, 3aJaHU, TeM ISl MOATOTOBKH K TeKYIIEMY KOHTPOJII0

IIpumepsl 3a1aHui 11 PACYETHO-AHAJTIMTHYECKOUA PadOThI
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1. Haiigute ¢yHaamMeHTalIbHBIA HAaOOp pelIeHUul U pa3MepHOCTh MPOCTPAHCTBA
PELICHUI OJTHOPOAHON CUCTEMBI JINHEWHBIX YpaBHEHUN
—x; — 3x5 +5x3 + 2x4 — 3x5 =0,
2xy — 2X, — X3 —4x,4 + 2x = 0,
—X; + 3x; —4x3 — x4+ 2x = 0.

6 -3 -3 3 3

6 0 0 5 8

0 0 0 3 -12
-15 0 12 -5 -5

2. Berauciute onpenenurenb

x5 4+6x 5+ 4xt=19x3 -TxrZ4+11x-12

3.IIpencraBbTe OpOoOH x*+5x3+x2=21x-18 B BHJE CyMMBI MHOI'OYJIEHA U
aJIeMeHTapHbIX podeit Haxg R.
4.B crannaptHoM Oasuce npocTpanctBa R3 aeiicTBue MHEHHOTO oneparopa

-9 16 4
-4 7 2
3a/1aeTCsl MaTpulleh 4 -8 -3/, Haiigure coOCTBEHHBIE 3HAUECHUS U

COOCTBEHHBIC BCKTOPLI 3TOT'O OII€paTopa B CTAHAAPTHOM Oasuce.

5. Bersicuure, sBiIsIeTCS 1M KBaJApaTudHas hopma

d(x1, x2, x3, x4) = 4x12 + 6x1x2 + 5x22 + 6x1x4 + 7x32 — 2x2x3 + 2x42 —
8x3x4 MONOXKUTEIBHO OMPEACICHHOW, OTPHUIATEIILHO OINPEICIICHHON WM HE SBIACTCS
3HAKOOIPEICIICHHOM.

7.D0H/ OLEHOYHBIX CPEACTB JJIA IPOBEACHUS MPOMEKYTOUYHOM aTTECTALMM
o0yyaromuxcs Mo IMCUMILUINHE, ¢ IepeYHeM KOMIIETeHIUI ¢ YKa3aHUeM MHIUKATOPOB
UX JOCTHIKEHUSA

[lepeueHp KOMIETEHIIMKA C YKa3aHUEM HMHAUKATOPOB HUX JIOCTHKEHHUS B IIPOLIECCE
OCBOEHUSI 00pa30BaTENbHONW MporpaMmbl cojepxkutcs B paszgene 1.  «llepeuenb
IUIAHUPYEMBIX PEe3yJIbTAaTOB OCBOCHHSI 00pa30BaTEeNbHON MPOrpaMMbl C yKa3aHHEM

HHAWKATOPOB UX JOCTHIKCHUA U INIAHUPYCMBIX PC3YJIbTATOB OGy‘-ICHI/If{ 10 AUCHUIIIIMHE)).

7.1. Onucanue nmoka3zarejied U KpUTEepUeB OLEHUBAHUS KOMIIETEHIIMH
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[Inanupy
eMble
pe3ybTaThl
OCBOEHUS
KOMIIETEHIIUU
(uHIMKaTopa
JOCTUXKEHUS
KOMITIETEHIIIH)

YpOoBEHb OCBOEHUS

«HEYZI0BJI
€TBOPUTEIIHHO»

«yZAOBI
€TBOPUTENIbH
o»

«xopo1l
o»

«OTJIHN4
HO»

OueHoYH
0€ CpeCTBO

IIKH-2 CnocofeH ¢ moMombl0 MaTeMaTH4ecKOil MoJe/d pelaTb MOCTABJIEHHYIO
TeOPeTHYeCKYI0 WJIH NPUKJIAJHYI0 3aJady, peajii30BbIBasi aJITOPUTM pelleHHsl B BHJe
NPOrpPaMMHOI0 MOJYJIsI

I[eMOHCTpI/IpyeT 3HaHHe 0a30BBIX MAaTEMATHUYECKUX MO)IGJ'IGI\/JI, MPUMCHACMBIX B Pa3JIMYHBIX

MPEAMETHBIX 00JIaCTAX
3HaTh: ®parme Hemnonu Chopm Chopm Bompoc
— HTapHOE ble UPOBAHHBIE, | UPOBAHHBIC BI JUISI OLIEHKH
OCHOBBI MPEJCTaBICH | MPEJICTABICH | HO cUcTeMaTHye | 3HAHWU u
anreOpsr  u | 4€ 00 | ns 00 | comepkaiue | CKue YMEHUH,
reomerpun | OCHOBAX OCHOBax OTJIENTbHBIC NPEJCTaBICH | 3aJaHUs B
anreOpsl  ® | anreOpel ¥ | mpobensl B | U 00 | BuzC
TeOMETPUH TeOMETPUH OCHOBax OCHOBax pacyeTHBIX
anreOpsl  ® | anreOpbl W | 3a7ad4,
TeOMETPUHI reOMETPUH TECTOBBIC
3aJaHus
YMeTs: ®parme Hecuct B Chopm Bomnpoc
—CTpou | HTapHOE eMaTU4ecKoe | LEJIoM HUPOBAHHOE bl JJI OLEHKU
Th yMeHue MIPUMEHEHHE | YCIIEUIHOE, yMEHHE 3HaHUU u
000CHOBAaHH | CTPOUTH YMEHHH HO CTPOUTh YMEHHH
bl€  BBIBOJILI, | OOOCHOBAHH | CTPOUTH cojepkaiee | 000CHOBaHH
MTOHUMATh ble BBIBOJBI, | 0OOCHOBaHH | OTHEJIbHbBIE bl€ BBIBOJIBI,
KOHLICTIIIUU [IOHUMaTh ble BBIBOJIBI, | TPOOEIIBI MOHUMATh
JI0Ka3yeMoCT | KOHUENIHU MOHUMATh yMEHHE KOHLEMIUU
u JOKa3yeMOCT | KOHLEMIUI CTPOUTh JIOKa3yeMOoCT
u JI0Ka3yeMoCT | 0OOCHOBaHH | U
U bI€ BBIBOJBI,
MOHUMATh
KOHIEMIUU
JIOKa3yeMOCT
u
Bnageer  Meromonormeil  MaTeMaTHMUECKOTO  MOJAETUPOBAaHUS  JUIS  pELICHHS
npodeccroHalbHBIX 3a7a4
3HaTh: ®parm Henonn Chopm Chopm Bomnpoc
— eHTapHOE ble UPOBaHHbIE, | UPOBaHHBIC Bl IS OLEHKU
JIOTHKY yMeHHe IpeJCTaBiIeH | HO cucTeMaTie | 3HaHHH u
AITOPHTMOB, | CTPOHTS us 00 | cozmepkamue | Ckue yYMEHUH,
aNropuT™Max, | OTHAEIbHBIC MpEJCTaBICH | 3aJaHus B
UCTOJIb3YIO JIOTUKY
UCTIONIB3YIONI | IpOOenbl B | U 00 | Buzge
[HHUX METOABL | - QIITOPUTMOB, | iy \eroppl | aANMTOPUTMAX, | AITOPUTMAX, | PACYETHBIX
anmrebpel M | MCIONb3YIO anreOpsl W | MCIOJIB3YIONI | MCIOJB3YIONT | 3ajad,
reoMETpun IUX METOABL | TEOMETPUU UX  METOJbl | UX  METOMbI | TECTOBBIE
anreOpsl U anreOpsl W | anreOpel ¥ | 3aJaHUA
reOMETPUH TreOMETPUHU
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[Lnanupy YpOoBEHb OCBOEHUS
eMBbIC
pe3yIbTaThI
OCBOEHHA «YIOBJ OreHouH
KOMITETEHITHH («HEYAOBI €TBOPUTEIIbH «xopott T e CPEICTBO
€TBOPUTEITHHOY o» HOY»
(uHIMKaTopa o»
JOCTHIKEHHUS
KOMIIETEHITUH)
TeOMETPUH
YMeTb: Oparme Hecucr B Chopm Bompoc
—fpuMe | HTapHOe eMaTHIeCKoe | IeJIOM UPOBAHHOE Bl IS OIEHKU
HATH YMCHHE MPUMEHCHHUE | YCIICNTHOE, YMCHHE 3HAHUU u
YCTQHOBJIEHH | IPUMEHSATh YCTaHOBJICHH | HO MPUMCHSITh YMCHHM
pl€ IIPaBWJIa | YCTAHOBJIEHH | BIX ITPABMJI U3 | COJIEpIKAIllEE | YCTaHOBJIEHH
u3 obOmactu | ble TpaBuia | objacTu OT/ICTTbHBIC pIC IpaBUIIA
anreOpsl W | U3 00nacTm | anmreOpbl M | NpoOembI u3  obmactu
reOMETpUH B | aIreOpsl U | FEOMETPHM B | IPUMEHSATH anreOpel |
pelIeHuH TCOMETPUH B | PEIICHUN YCTaHOBJICHH | TCOMETPHH B
3a/a4 pelIeHuH 3a/1aq pIC TIPaBWJIA | PEHICHUU
MPUKIAJIHOTO | 3a1a4 MPUKJIAIHOTO | U3 o0nacTh | 3ajmad
cojepanus | IPUKIATHOTO | COAEPXKAHHUs | anreOpbl U | HPUKIAJHOTO
COJICpPIKAHUS TEOMETPUH B | COJICPIKAHHS
pelIcHIH
3a1a4
MPUKIIATHOTO
COJIEpPXKaHUS

Anantupyer ¥ TNpPUMEHSET CYIIECTBYIOIIME MaTeMaTH4YeCKHEe MOJETH HJs PpEelIeHHS

MOCTABJIECHHOW MPUKJIATHON WJIM TEOPETUUECKOH 3a/1auu
3HaTh: ®parme Hemonn Chopm Chopm Bompoc
— ajanramys | HTapHOE 1365 HWPOBAHHBIE, MPOBAHHBIE Bl JIUIS OIICHKH
CYIIECTBYIOII | YMCHHE MPEJCTABICH | HO cucTeMaTu4de | 3HaHWM u
nx CTPOUTH ns 00 | comeprkamnue | CKue YMEHHUH,
MaTeMaTh4dec | aJanTalldio ajanTainuu OTHAEIbHBIC MIPEJCTABIICH | 3aJlaHus B
KHX MOJIEJIEH | CYIIECTBYIOIN | CYIIECTBYIOII | poOensl B | UA 00 | Bume
1704 X ajanTanuu ajanTanuu pacyeTHbBIX
MaTeMaThdec | MaTeMaTH4ec | CYHIECTBYIOLI | CYIIECTBYIOII | 3adad,
KHUX MOJIeJIEH | KUX MoJeliell | ux 1504 TECTOBEIC
MaTeMaTHdeCc | MaTeMaThyec | 3aJaHus
KUX MOJENIEN | KUX MOZEIIEN
YMeTs: ®parme Hecucr B Chopm Bomnpoc
- HTapHOE eMaTH4YecKoe | IIeJIOM HPOBAHHOE Bl JUUIS OILICHKH
NPUMEHSTH yMEHUE INPUMEHEHUE | YCHEIIHOE, yMEHUe 3HaHUUI u
aJIanTalno MIPUMEHATD aJanTanuu HO MPUMEHSATH yMEHUM
ISt aJTanTaluro JUIST cojaepxaniee | aganTaluio
CyIIECTBYIOII | AJIS CYILLIECTBYIOI | OTAENIbHBIC JUTSL
Hux CYILIECTBYIOI | UX poOeITb CYILECTBYIOII]
MarteMaTudec | HUX MaTeMaTuyec | NPUMEHSTH 1504
KX MOJeJiel | MaTeMaTuyec | KUX MOJIeJeH | aJanTaiuio MaTeMaTHJeC
JUISL peIICHUs | KMX MOJIENIEH | Ul pelIeHus | s KHUX MoJenci
[MOCTaBJIEHHO | JUISl PEIIEHUs | OCTABJIEHHO | CYLIECTBYIONI | JUISl PEIICHUS
174 MOCTaBJICHHO | # ux HOCTaBJIECHHO
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[Lnanupy YpOoBEHb OCBOEHUS
eMble
pe3ynbTaThl
OCBOEHHA «YIOBJ OreHouH
KOMIIETEHIIUU (HEYIOB €TBOPUTENIbH «XOpottl O e CPENCTBO
€TBOPUTEIIHHO» o» HO»
(uHIMKaTopa o»
JOCTUXKEHUS
KOMITIETEHIIIH)
NPUKIATHON | U NPUKIAAHOW | Maremarudec | u
JSRI05 MPUKIAJHON | WIH KHX MOJEJIEH | MPUKIATHON
TEOPETUYECK | WU TEOPETUYECK | JUI pELICHUs | WIH
o1 3a7a4n TEOPETUYECK | OW 3a1a4u IIOCTABJICHHO | TEOPETHUYECK
oM 3am1aun 171 oM 3aaun
MIPUKIIATHON
WIH
TEOPETUYECK
oM 3a/1aun

7.2. Bonpocsl 111 OLEHKH 3HAHUI M YMEHU, XapaKTepu3yuux (popMmupoBaHue
KOMIIETEHLIM H

n .
bp IIpaBuiabHbII
KOMIIeTeHIIH Bonpocsi
oTBeT
"
IIKH - 1. IlpsmoyrosibHass TabiWIla 4YWCEN, B MaTpuIen
2 KOTOPO# T CTPOK U IT CTOJIOIOB HAa3bIBACTCS. . .
2. JleficTBue, mpu KOTOPOM MaTrpuiia CJIOKEHUE
Coxy = (Cl- j) TaKasl, 4TO KaK/bli ee siemeHt | MaTpPHIL
paBcH Cij = aij + bij’ Ha3bIBACTCA. ..
3. Yucno A = AV detA, xoropoe ONpEIETUTETIE
OTIPEEISCTCS 110 MPABUITY: M
A = lay; ajp ayq Az | = agga; —
a1d5, — Ha3BIBACTCH. ..
4. Marpuua A_l, JUIsL  KOTOpOH 06pvaTH0171
BhIIONHSETCS  paBenctBo A1 A = A . | MaTpaueH
A"l = E, rne E — equnnunas marpuna toro
e MOPSIIKA, HA3bIBACTCA. ..
5. lns1 cucTeM TpeX ypaBHEHHUH ¢ Tpems Kpamepa
HEHM3BECTHBIMH
{a11x + a;py + a3z
= bi{az1x + azpy + azz
= b,
44 4, 43
= —-, y = -, 7 = -,
A A A
riae A=
A11Q120,3 Ap1 057053 (31032033 |,

16



Al ==
Ay = |aj1biays az1byays azibzass |,
A3 ==

lai1a12b, azqa3,b, aziasybs |, 4 #+ 0,
Ha3bIBACTCSI METOOOM...

|biay2a13 byaz,a;3 bsas,azs |,

6. MeToa, KOTOpBIN 3aKiIO4YaeTcs B
[IOCJIEJOBATEILHOM UCKIIIOYEHHUH
HEU3BECTHBIX MPU MOMOIIM JBYX ATANOB: Ha
neppom artane CJIAY  mpuBoautca K
CTYNEHYaTOMY BH]Y.

A Ha BTOPOM JTamne 1991 (S
MIOCJIEI0BATEIBLHOE ONIPEIETIEHNE HEU3BECTHBIX
W3 OTON CTYNIEHYaTON CUCTEMBI, Ha3bIBAETCH. ..

METOJ0M
l'aycca

7.  HampaBneHHBII  OTpPe30K WU
yHOps0OUEHHas: Iapa TOYEK, MPO KOTOPBIX
W3BECTHO, Kakas mepBas (Ha4ajmo), Kakas
BTOpast (KOHEI), Ha3bIBAETCH. ..

BEKTOPOM

8. Bexkropwr [y, l5...,l,, , mna xoropeix
PaBEHCTBO aliraylr+. +ayl,=0
BBINOJIHSETCA TOT/Ia ¥ TONLKO TOT/Ia, KOT/1a Bee
a; = 0mopui = 1...n., HassBarorcs. ..

JIMHENHO-
HE3aBUCUMBIMH

9. Dopmyna |a| — JUIMHY BEKTOpa
\/xz + yz + Zzonpez[enﬂeT.

10. Ecmu BEKTOP a= pas3JioKeHue
(Xl; V1, Zl) ;TOorIa BBIPAXKCHHE BexTopa 1o Gasucy

Q:(x1'£+Y1'j+Z1'

k ) -onpeenser. ..

11. Yucno, paBHOE TPOU3BEACHUIO JIUH CKQJISIPHBIM
JIBYX BEKTOPOB Ha KOCHHYC YIJla MEKy HUMH: | IPOU3BEIACHHEM
a- QZlgl . |Q| . COS(Q; Q) , Ha3bIBaeTCA BCKTOpPOB
12. ®opmyna a - b= X1y1+Xay2+X3Y3, CKaIsIPHOE
OIIpeIeIseT. . IIPOU3BEICHUC
BEKTOPOB
> r BEKTOPHOE
13. Ecmu d(xq,Y1,21), b(x2, 2, 22), P
N IPOM3BEICHUE
TO bopmynad X b = | pexropos
=
|ffk | |x1y121| onpenensier
14.Ecnu CMENIaHHOE
> n > MIPOU3BEICHUE
a(xq,y1,21), b(x2, ¥2, 23), €(x3,y3, 2)r | 'P A
N BEKTOPOB
0 abc =
|x1 V121 Xp Yy Zyp X3 Y3 Z3 |OHpCI[CHSIGT...
15. Bekrop ¥ #0 KBaJIpaTHOMN COOCTBEHHBIM
BEKTOPOM
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MaTpuibl £}, IpH KOTOPOM CYIIIECTBYET TaKoe
qucno A , yTo Ar =Ar , Ha3pIBacTCS

X—Xq Y—Y1
16. = -
X2—X1 Y2=V1
MPSAMO#, HAa3bIBAETCS

ypaBHEHUE

ypaBHEHUE
IIPSIMOY,
MPOXOJSIIEH uepes
JIB€ TOUKH.

17. Alx —x)+Bly —y,) + ypaBHEHHE
C(z—2z;) =0 - ypapHennme mockocty, | HIOCKOCTH IO TOUKE
Ha3bIBACTCH. .. 1 HOpMaJIn

18. YpaBHeHus Buna: KaHOHHYECKUMU

e YPaBHCHUAMU

L m n PSIMOT

19. YpaBuenus Bumaa: AIUIATIC

2 2
% + % = 1, onpenensier
20. YpaBHeHus BUA: rurnepooy

X _Y_q
2 0z , OIIpEAETAET

7.3. [IpakTHKO-OpMEeHTUPOBAHHbIE 32/IaHUS

HIudgp
IpaBuiabH
KOMIeTEeHIH IIpakTHKO-0pHEHTHPOBAHHBIE 3a1aHUS .
" blil OTBET
1. Beruncnuts onpeaenurens Ar dopmyn Kpamepa s
CHCTEMBI: {—x+y—-—2z=0,3x—4y+3z= 3
—-1,-2y -3z = —8.
2. BEciu (x0, yo) — pemenue cuctembl {2x — 3y = 05
23, 10 X0 + yo paBHO ... ’
3. Haiitu mmmny |C_i + Zbl, ecen a= (2 — 0
40)b=(-120)
4. Paznoxenne Bektopa @ = (1;—2) mo 6Gasucy | @
p uq ,ipup = (1;-1)uq = (2;—3)pasno...| =—p +q
[IKH-2 5.Beruncaute 00bEM MHUpaMUIBI C BEPIIMHAMU B 3
toukax A(—1; 2; 1), B(-2;2;5), C(=3; 3; 1), D(-1; 4;3).
6. Haiingute mmuHy NeiCTBUTENBbHON OCU rurepOoIibl
x> y? 4
Y1
16 9
7. Haiinure uinHy 0Tpe3ka, 0TCEKaeMOoro HpsiMoii |: 3
2x +5y +15=0 ot ocu Oy
8. HaliguTe ypaBHEHME MIJIOCKOCTH, TPOXOAAIIEH Yepe3
Touky A (1; —1; 3) nmeprneHAuKyIIpHO BEKTOPY -0 2xty-22+5
n=(2;1;-2) }
9. lansl Tpu Touku: A(—1; 3; 4), B(—1; 5; 0) u C(2; 6; X—2y—
1). CoctaButh ypaBHeHue miockoctu (ABC). z+11=0
10. Haiitu Touky A — TOYKy mepecedeHus npsmoii I (2;-1; 4)
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x+1 y-3 _ z+1

- 5 C IINIOCKOCTBIO

B, rme a: 3x-y+2z+15=0, B: 5x+9y-3z-1=0.

3 -4
a:x+2y—-5z2+20=0.
11. Haittu yron B rpagycax, MexAy IJIOCKOCTSAMH O U 90

TOuky A (—2;5;7) U NepHeHAUKYISAPHYIO NPSIMOMN =

12. Haiitu ypaBHEHHUE IJIOCKOCTH, TPOXOAIIEH Yepes3

x+2 3x — 3y + 2z

{xl + SXZ - X3 = 8{2x1 + 4x2 - 3X3 = 1

y=5 _ 27 +7=0;
-3 2’

13. CocTaBuTh ypaBHEHUE NPSIMOM, IPOXOIAIIEH Uepe3 2x-5y+14=0.
Touky M (3, 4) mapamnensHo npsMoid 2X-5y+1=0

14. Tlo xoopmunatam sepumn tmpamunst ABCD | . ¢ y+4
HalTH ypaBHEHHE BBICOTHI, OMYIIEHHON W3 BepiuHel D Ha 0 = 1
rpans (ABC) 3amannoii ypaaeruem y — z = 0. 7 —6

A(3;—-2;2); B(1;-3;1); C(20;4); | =—
D(6;—4;6).

15. BplumcauTe miomans TPEeYroJbHHUKA 44,4, : 15
ecmn A (4:2:5) . 4,(0;7:2). A4,(0;2,7)

16. Jlan >mmnc 9x + 5)2 = 45. HaiimuTe ero noiayocn 5:9

17. Haiinnure pemieHne CucTeMsl (1 2:3)

18. Haiitu T1ouky P, cuMmerpuunyio TOUKE

MotHocutensno  mwiockoctn . EcmuM(—1;0; 1), P(0;2;1)
a:2x+4y—-3=0.

7.4 TecTnl
Ilud pasu
p TecroBBIC 3a0aHUA JbHBIA
KOMIIETEeH oTBET
uu
1. O6parnoii k marpuiie (11 1 21 2 ) sBiasiercst MaTpuia. ..
) 2-1-2111) 2) (111212) 3) 1
(1—11 1 2—1%) H@2 —21 —111)
23amanst marpuust A =(414345) u B=
(445443). Cymma 2A — 3BT pasna...
[IKH ) (-4 -10-1-6-7-2) 2) 9
-2 (-4 —13 —4 -6 —41)
(-4 —-6-10-7-1-2) 4)
(-4 —6 —-13 —4 —41)
3.0npenemurens 0121110 — 32| pasen 5
1)8 2)-8 3)-1 4)1
4. a marpuna (—54 a6 ) Gymer BHIPOXIEHHOI, mpH 2
3HAYEHHMU MTApAMETPA. . .
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1) 7,5 2) 7,5 3) -15 4) 15

5.Co6cTBeHHbIE  3HAUeHHsT  COOCTBEHHBIX  BEKTOPOB
JMHEHHOTO MpeoOpa3oBaHus, 3aJaHHOTO B HEKOTOpPOM Oasmce
marpuieit A = (24 — 1 — 3), pasHbl...

1)-1u22)1u-2 3)2u-3 4)-1u4

6.Cxamsipaoe  mpomssenerne Bekroposd = (5;2;—2) wu
b = (3;0; 4) pasno ... 2

1) (15; 0; -8) 2) 7 3)9 4) 23

7.munsexropra = (m;2;4)ub =(-3;2;n)

OyIlyT KOJUIMHEAPHBIMH, MTPU 3HAYCHUSIX TTAPAMETPOB:

Iim=3,n=4 2m=-3,n=4 2
A3m=-3,n=—4 4dm=3,n=—-4
8.Halith KocuHyc yria MeXIy BEKTOpaMu a=
(1;0;, 1) ub=(0;1; —-1) 4
1) 0,2 2) 0,3 3)0,4 4) 0,5
9.Jlanbr aBe Touku A (0; 3) u B (2; —5). O6mee ypaBHeHHE
MIPSIMOM, IPOXOIAIIEH Yepe3 ITH TOUKH, UMEET BU[T ... 5

N4x—y—3=0 24x+y—3=0

P4x+y+3=0 Hi4x—y+3=0
10.KpuBoii Broporo mopsaka 6y? — 6x> — 8y +3 =0
SABJIAETCA. .. 4
1)mapaboa 2) snunc 3) OKpyXHOCTh  4) runepOoJia

11.Koopmunara z, touku A(3; —5; z,), npunannexameit

mwiockoctn 5x + 2y + 2z — 7 = 0, pasna... 4
1) 2 22 3)-1 4)1
X+2 y z—-1
12. n npsamas |: = .- 5 Oynmer mapasuiesbHa
IJIOCKOCTUA : 3X +y —2nz +3= 0 Ipu 3HAYCHUU:

1) 2 22 3)-1 41

8.IlepeueHb OCHOBHOI U TIOMOJITHUTEILHON YUueOHOI JIUTEpaTYyphl, HE00X0 UM O
JJISL OCBOCHUS TUCUHMILIHHBI

OcHoBHas JauTepartypa:

1. Becenoga, JI. B. Anrebpa u reometpus : yaednoe nocooue / JI. B. Becenona, I'. H.
Pomanoga, P. H. Xy3unaxmeroBa. — Kazans : KHUTY, 2022. — 120 ¢. — ISBN 978-5-7882-
3270-6. — TexkcT : snexTponHHbii // JlaHb : amekTpoHHO-OUOIMOTEeUHast cuctema. — URL:
https://e.lanbook.com/book/412502 (mara obpamenus: 19.07.2024).

2. BeibopuoB, A. H. Bekropnas anre6pa u aHanuTHueckas TeoMeTpusi : ydeOHOe
nocobwue / A. H. Beibopnos, XK. I'. Berepa, B. C. JIsmenko. — Mocksa : PTY MUPDA, 2023.
— 93 ¢. — ISBN 978-5-7339-1918-8. — Texkcrt : ayekTpoHHBIN // JIaHb : AIEKTPOHHO-
omOimoreunas cucrema. — URL: https://e.lanbook.com/book/382664 (mata oOparmieHus:
19.07.2024)

3. boper, A. C. Anrebpa u reometpus. 1 cemecTp : yueOHO-METOAMYECKOE Tocodme /
A. C. bopemn, I'. B. Kacatkun, A. 1. CazonoB. — Mocksa : PTY MHUP3A, 2023. — 121 c.
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— ISBN 978-5-7339-2001-6. — TekcT : a5ekTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTeYHas
cuctema. — URL: https://e.lanbook.com/book/398105 (nata o6pamenus: 19.07.2024).

JlonoJIHUTe IbHAS JINTEpaTypa:

4. Kaiiroponos, E. B. Jluneiinas anre6pa u reomerpus : yueOHoe mocooue / E. B.
Kaiiroponos. — I'opno-AnTatick : [AI'Y, 2018. — 112 ¢. — TekcT : anekTpoHHbIH // JlaHb
: 9JICKTPOHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/159324 (nata
obpamenus: 19.07.2024).

5. bop3ynos, C. B. Anre6pa u reomerpust ¢ npumepamu Ha Python / C. B. bop3yHos,
C. . Kypranusa. — 3-e u3a., crep. — Cankr-IletepOypr : Jlans, 2022. — 444 c¢. — ISBN
978-5-8114-9980-9. — Tekcr : anekTpoHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/202154 (nata oopamenus: 19.07.2024).

9.1lepevyeHb pecypcoB HHPOPMALNMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX [IJIsl OCBOCHUS JUCHUIINHbBI

1. DnekrponHas 6ubanoreka ®@unancosoro yausepcutera (3b) http://elib.fa.ru/

2. DnekrponHo-0ubaroTeuHas cucrema BOOK.RU http://www.book.ru

3. DneKkTpoHHO-OMONMOTEYHass  cuUcTeMa  «YHUBEpCUTETCKass  OubOiamoreka
OHJIAMH» http://biblioclub.ru/

4, DJeKTpOHHO-0MOaIHoTeYHast cucteM Znanium http://www.znanium.com

5.  DiIeKTpoHHO-6HOIMoTeuHas cucTeMa u3narensera «lOPAMTy https://urait.ru/

6. DieKkTpOHHO-OMOJIMOTEYHAss CHCTEMa M3/aTesibecTBa [IpocmekT

http://ebs.prospekt.org/books

7. DnekTpoHHO-OMOIHMOTEYHAs crcTeMa u3aaTenscTBa Jlans https://e.lanbook.com/

8. JlenoBas onsaitH-OnOIHoTeka Alpina Digital http://lib.alpinadigital.ru/

9. DnexkrpoHHas oubImoreka H3narenbCkoro oMa «I"peOEHHUKOBY
https://grebennikon.ru/

10. Hayunas snexkrponnas 6udaunoreka eLibrary.ru http://elibrary.ru

11. Hanmonanbnas snexrponHnas oudauorexa b.1p://H306.pd/

12. ®wunaHcoBas CIIpaBOYHAS cucTeMa «DUHAHCOBBIN TTUPEKTOP
http://www.1fd.ru/

13. Pylru 1.0.9 [OnextpoHHbIii  pecypc]: caiiT. - Pexum  jgocryma:

https://pypi.python.org/pypi/pylru

14. Python Data Analysis Library [9nexTpoHHBIN pecypc]: caiiT. - Pexxum mocTyma:
http://pandas.pydata.org/

15. Python Documentation [DnexkTpoHHBI pecypc]: calT. - Pexxum nmocryma:
http://python.org/doc/

16.  Python Standard Library [DnextpoHHbIii pecypc]: calT. - Pexum moctyma:
https://docs.python.org/2/library/

17.  Scikit-learn Machine Learning in Python [OnekTtponHbIli pecypc]: caidT. -
Pexum noctyna: http://scikit-learn.org

18. The Python Tutorial // https://docs.python.org/3/tutorial/index.html
19. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html
20. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/
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9.MeToanueckne YKa3aHUA VISl 00y4aIOUMXCH 110 OCBOCHHUIO JUCUUIIJIMHbBI

OcHoBHBIE ITaNBI PA0OTHI CTYACHTA 110 JUCHHUILINHE «AJredpa U reomeTpus»

1.IlpenBaputenbHas OPUEHTUPOBKA B MOJJIEKALIEM M3YYEHUIO Y4eOHOM Marepualie
10 IporpammMe.

2.0O3HaKOMJIEHUE C PEKOMEH/I0BAHHON y4eOHOM TUTEpaTypOil.

3.CnymaHne U KOHCIEKTHUPOBAHMWE JIEKLIWW, @ TAaK)KE BBINOJHEHHUE IPYTUX BHJIOB
yueOHOU paboThI.

4.1InanupoBaHUE CAMOCTOATEIBHON PAOOTHI.

5.00001menne W cuctemMaTuzauus HMHPOPMALMM, MOYEPNHYTOM U3 JIEKIUH U
NPOYUTAHHOU JTUTEPATYPHI.

6.BbinoniHeHre KOHTPOJIBHON PaOOTHI.

Pexomenganum nmo padore ¢ y4eOHbIM MaTEPUAIOM:

1.0Oco3HaBaiiTe HATMYHBIA YPOBEHD MOJYYCHHBIX BAMU 3HAHUH.

2.B curyaliuu HEOHUMAaHUS HY>KHO BBISIBUTH TOT IEPBUYHBIN YPOBEHB U

(bakTOpbl HEMOHUMAHMS, KOTOPHIE CTATU MPEMATCTBUEM MIOHUMAHUS TTOCIIEAYIOIIETO.
3.3anaBaiiTe camu ceGe BOIIPOCHI U MBITAUTECh OTBETUTh HA HUX.

PexoMeHnaanum no padore Ha JICKUHMHU U € JIEKIIMOHHBIM MaTEPHATIOM:

1.OcHoBHas 3aa4ya Ha JEKLIHUH - OCMBICIIEHHE U3J1araéMoro B HE MaTepHaa.

JlJist 3TOro HEOOXOAUMO CIyIIaTh JEKIMI0O C CaMOro Hayaia, He YyIyckas OOIuX,
OPUEHTHPYIOIINX B MaTEpUale pacCyKICHUN U YCTAHOBOK JIEKTOPA.

2.BeneHue 3anuceil Ha JIGKIUH BaXKHO U MOJIE3HO JJIs JTyYILIEro

OCMBICTTUBAHUSI MaTepHaa, JIJIsl COXpaHeHHsI NHPOPMAIIHH, C LIETBI0 €€ JaIbHEHUIIEro
UCITIOJIb30BAHMUSI.

3. 1151 o06eryeHus 3anucu peKOMEHyeTCsS PUMEHATh COKpAICHUS

MOBTOPSIIOLIMXCS TEPMUHOB HJIM XOPOILIO U3BECTHBIX MOHSTHIA.

Pexomennanum no padore ¢ JUTEpaTypoii:

1.Ecny BO3HUKIIM 3aTPyIHEHUS TIPU PA3bICKUBAHUK MaTepHUaa, o

KakoMy- JHOO KOHKPETHOMY BOIIPOCY, CJEAyeT OOpaTUThCS K MPEAMETHOMY
YKa3aTero, HalleYaTaHHOMY, KaK IPaBUJIO, B KOHIE KaXJ0T0 JUTEPATYPHOrO UCTOYHHKA.

2.IIpeameTHBIN yKa3aTenb - 3TO al()aBUTHBINA CIIUCOK OCHOBHBIX

HAyYHBIX MOHSTUI (TEPMHUHOB), COJEPKAHUE KOTOPBIX PACKPBITO B KHUTE, PAJIOM C
TEPMHUHOM CTOAT YKclia, 0003HAYAIOIINE HOMEpPA CTPAHULI, HA KOTOPBIX U3JI0KEH MaTepHall,
OTHOCSIILIANCS K JAHHOMY TOHSITHIO.
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10.I1epevyenb nHGOPMALMOHHBIX TEXHOJIOTHii, HCIIOJIb3yeMbIX IIPH
OCYLIECTBJICHUHU 00PAa30BATEIBLHOI0 NIPOLECCA M0 JMCUUILIMHE, BKJIIYas IepeYeHb
HEe00X0AMMOr0 MPOrpaMMHOI0 odecreyeHusl U MH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

11.1 KoMmieKT JIUIIEH3MOHHOTO MPOrPaMMHOI0 00ECIICUeHHUS:

1 Windows, Microsoft Office;

2 antuBupyc ESET Endpoint Security.
11.2 CoBpemenHble mnpodeccHoHalbHBIE ©0a3bl JaHHBIX U HWH(POPMAIIMOHHBIC

CIIPABOYHBIE CUCTEMBbI:
1 MHWudopmanumonHo-npaBoBas cucrema «l'apanT»;
2 Wudopmanuonno-npaBosas cucreMa «Koncynbrant Ilmocy.
11.3 CeptuduuupoBaHHble NPOrpaMMHBIE M ammapaTHble CpEeACTBa

I/IH(I)OpMaI_II/II/I . HC IpCAYyCMOTPCHEI.

3alllUThI

11.0nucanune MaTepuaibLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCyIIeCTBJIEHUSI 00Pa30BaTeJIBLHOI0 MPoIecca M0 UCHHIJINHE

AyauTopuu 11 IPOBEICHUS 3aHITHI.

23



	1. Наименование дисциплины
	2. Перечень планируемых результатов освоения образовательной программы с указанием индикаторов их достижения, соотнесенных с планируемыми результатами обучения по дисциплине
	3. Место дисциплины в структуре образовательных программ
	4. Объем дисциплины (модуля) в зачетных единицах и в академических часах с выделением объема аудиторной (лекции, семинары) и самостоятельной работы обучающихся
	5.1.Содержание дисциплины
	5.2.Учебно-тематический план
	5.3. Содержание семинаров, практических занятий
	6. Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине
	6.1. Перечень вопросов, отводимых на самостоятельное освоение дисциплины, формы внеаудиторной самостоятельной работы
	6.2.Перечень вопросов, заданий, тем для подготовки к текущему контролю
	7.Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине, с перечнем компетенций с указанием индикаторов их достижения
	7.1. Описание показателей и критериев оценивания компетенций
	8.Перечень основной и дополнительной учебной литературы, необходимой для освоения дисциплины
	9.Методические указания для обучающихся по освоению дисциплины
	10.Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине, включая перечень необходимого программного обеспечения и информационных справочных систем
	11.Описание материально-технической базы, необходимой для осуществления образовательного процесса по дисциплине

