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1. OFBEM MU CHUILIINHBI
Bcero: 6 3auetHEIX enpmuI TpynoeMKoCTH (216 akageMuyeckmx qaca)

Ounast popma o6yuenns

Ha Bcro Cemectp Cemectp
Bun yue6Hoii paGoTsr JUCLIUTLIIH - 1 5
HYy
AynuTopHbIe 3aHsTHS (xoHTaKTHASA paboTa ¢ npe-
TI0AaBaTe/IeM), BCEr0 4acoB 96 64 32
B TOM YHCJIE:
Jlexnum 48 32 16
IIpakTHyeckue 3aHgTHS 48 32 16
Camocrositennbnas paGora, Beero yacon 120 44 76
B TOM 4HCJIE:
Iloaroroska k sk3ameny, 3a4eTy 45 27 18
Jpyrue Bumsl caMocTosTenpHOM paboTsl
(camocTosTEMBEHOE U3YYEHHE TeM (Pa3felioB) AUCIH- 47 7 40
IUIMHBI)
KonTponsuslie paboTs 28 10 18
Bup npomexyrounoii arrecramun IK3, 329 IK3aMen 3aver
O6mas TpymoemkocTs qucnumannn: u TPyZAOeM- 216 108 108
KOCTb 10 ceMecTpaM, 4YacoB
Bcero 6 3auétHprx equHul (216 akageMuYeckux 9acoB)
3aounas popma o6yyenus
Ha Bcro Cemectp Cemectp
Bun yue6Hoii paboter TUCLIUILIH- 1 )
Hy

AyauTOpHBIE 3aHATHS (KOHTAKTHAsK paboTa ¢ npe-
1oaaBaTeJieM), BCero 4acos 16 12 4
B TOM YHCJI€:
Jlexnyu 8 6 2
[IpakTyeckue 3aHITHS 8 6 2
CamocrosiTensnas pa6ora, Beero 4acon 200 9% 104
B TOM YHCJIE:
Hoxaroroska k sk3ameny, 3a4ery 45 27 18
JIpyrue BHIBI caMOCTOSTENbHOMN paboTEI
(camMocTosTeNBHOE H3YUeHHE TeM (pazznenoB) auciu- 119 51 68
IIJIMHEI)
KonTponsHbIe paboTs 36 18 18
Bun npomeskyTounoii aTrecTamun IK3, 329 JK3amMeH 3auér
O6mas TpynoemMKkocTs qMCHHILIHEDL 1 TPyAOeM- 216 108 108
KOCTb [0 CeMeCTpaM, 4acoB




2. MECTO JUCIIUILJIMHBI
B CTPYKTYPE OBPA3OBATEJILHOI ITPOT'PAMMBI

Hucuynnuna «Anrebpa u TCOMETPHA» OTHOCHTCS K y4eOHOMY Gioky B1 o6s3a-
TEJBHOHU YaCTH, MOLYJIb MaremMaTHueckue u CCTECTBEHHOHAYYHEIE JUCLUILIIAHEL.

Kpatkoe comepxanve NUCHHIIMHBL 5ieMeHTEL TCOPUU MHOXKECTB, IIOJIE KOM-
TUICKCHBIX GHCEIl, MATPHIBI, ONEPAIMH Hal MaTPHLAMH, OIPEACTTUTENH KBaIpaTHBIX
MATPHL], CHCTEMBI JIMHEHHBIX YPaBHEHHI, NEIMMOCTD B IOJIE LIeNbIX YHCE U MHOTO-
'JICHOB, JIEMEHTEl TEOPUU CPaBHEHHH, KOOPAUHATHBIH METOJI, BEKTOPHI Ha ILUIOCKOCTH
4 B IPOCTPAHCTBE, JIMHUK Ha INIOCKOCTH H B IPOCTPAHCTRE, IIOBEPXHOCTH.

Hucuunimmuaa «Anre6pa u TeOMETpHsD OasHpyeTcs Ha 3HAHHSX, YMEHUAX, HABEI-
Kax, MPHOOPETEeHHBIX CTYACHTAME B CpeHel IIKOJIe.

3HaHMS, yMECHHS M HABBIKH, IIOJTy9CHHBIE NIPH OCBOEHUH AMCLHUILTHHEI «MaTema-
THYECKasA CTATHCTHKAY, SIBJISIOTCS HEOOXOAMMBIMHE IUIS OCBOEHS MOCJIENYIOIIMX JIUC-
LUILTAH:

- AUCKpETHAs MaTeMaTHKa,

- MaTeMaTU4ecKas JIOTHKa,

- METOZBL H CPEACTBA 3aLIUTHI KOMIIBIOTEPHOM HH(OPMALHH.

PesynbraTsl 06y4enus mo mucnummmHe HEOOXOIMMBI Il OCYIIECTBICHHS IIpo-
(eccruoHabHOM AesTeTEHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

L{esbro M3y4eHus MUCIUILIMHBI SBISIETCS TOITy4eHHe QyHIaMEeHTaIbHOro 06paso-
BaHMs, CTIOCOOCTBYIOILETO PA3BUTHIO JIHYHOCTIL

3ajayaMy IUCLMIITHHEI SBIISIOTCS: H3ydCHHE OCHOB aireOpBl, TEOPHH UHCEN U
aHAJIATUYECKON I€OMETPHH; OBNANEHHE METONAMU U IIPHEMaMH pPEeLIeHUS OCHOBHBIX
3a1a4 TMHEHHOH anreOpEl, TEOPUY YHCE U AHATUTHUECKOM T€OMETPHH; OBJIAZICHUE Me-
TOZlAMU PEIIECHHS 3a/la4d B yCIOBHUSX, OTPAHHYIECHHBIX CTPOTO paMKaMH 3aJaHHOM TEMBI;
(hopMHUpOBaHHe HABBIKOB IIPOBEIEHHS aHATH3A 3alaHHBIX yCIIOBUM, YMEHHUS BBIIEIIATH
HEOOXOAMMEIE IIOHATHS, (OPMYJIBI U CBOHCTBA IIPH PEIIEHUH 3aay.

Komnerennuu, popmupyemsie pe3ynbTaTe OCBOEHUS JUCIIUIIIHHEI:
J71s1 09HOM M 3a04HOI bopM 00yueHns
- CIIOCOOHOCTH TPHUMEHSTH CCTECTBCHHOHAYYHbIC W OOIIEHH)KEHEPHbIE 3HaHMUS,
METO/Ibl MATEMaTHYECKOTO aHAIIM3a U MOJETMPOBAHHS, TEOPETUYECKOTrO U IKCIIEPHMEH-
TaJIbHOIO UCCIEN0BaHUS B IPOPECCHOHANBHOMN IeITeIbHOCTH (OIIK-1)

B pesynbrarte u3y4yeHus nucymIHHbD o0yyJaronumiics: [omKeH:

3HaTh: QyHIaMeHTANbHEIE IOHATHS, CBOMCTBA TIOHATHH, TEOpeMBI U (OPMyIIbI
JUHEHHON anreOpbl, TEOPHHU YUCIIE M AHATHTHYECKOMH reometpuu (OITK-1)

YMeTb: YNTaTh Hay4YHBIH TEKCT, HAXONHT B TeKCTe IIOHSATHS M (DOPMYIIBI, HEOO-
XOIUMbIE JULS PCIICHHUS 33/1a4; CAMOCTOSTENBHO PEIlaTh 331391 6a30B0r0 YPOBHS, aHa-
JIOTM9HBIC HMEIOIIUMCS B TEOPETHYECKHX MCTOYHHKAX o0pasLaM; caMOCTOSTEIBHO
HaXOIUTh B CTOPOHHUX MH()OPMAIMOHHBIX HCTOYHHKAX TIOHATHSA, POPMYIIEI U METOIBI
AV peLICHNUS 33114 MOBBIIEHHOTO YPOBHS; IIPUMEHSTS TIOJIy4YC€HHBIE 3HAHHS U HaBBIKH
TIpY M3y4I€HUHU APYTuX mqucmiius (OITK-1).
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Bnagern: Meromamm PCIICHUS 3aJad JIMHEHHOHN anre6pel,

aHaMUTHIeCKo# reomerpun (OITK-1)

4. COIEP) XAHUE JUCIHIAIIIMHBI
4.1. Y4yeOHO-TeMaTHYECKHI LIal

Ounas dopma oOyuenus

TCOPHHU YUCETI U

1 cemect
Koanuecrso 9acos
Homep KOHTAaKTHOIi paGoThI ¢ mpenogaBare/iem
Pofiom . | e HaumenoBanue pasgeina, Ta6ona
y P ’ TeMbI Ipakryy. p
TEeMbI Jlexuuu TOPHbIE
3aHATHSA
paboThI
1 OJIIEMEHTHI TEOPHH MHOXECTB “ 4
MHOXECTBO KOMILIEKCHBIX YH-
Py6ex 1 2 4 3
cen
PyGexHsIii konTpoas No | - 1
3 Marpuner u oneparnyu Hax 4 4
HUMH
Omnpenenureny KBagpaTHBIX
4 4 4
Py6ex 2 Matpuil. OGpaTHBIE MATPHIIEL.
5 Cucremsl THHEHHBIX ypaBHe- 4 3
HHUHI
PyGexHbIit KoHTpOIH No 2 - 1
6 JlenumocTs HenkIx yncen 4 4
MHuorounensr. Jlemumocts
7 4 4
PyGex 3 MHOT'O4YJICHOB
8 OJIEMEHTHI TEOPHH CPABHEHHMIA 4 3
PyGexHbIit KOHTPOIb Ne 3 - 1
Bcero: 32 32 -
2 cemecTp
Konn4ecTro 9acos
Howmep KOHTaKTHOi paboThI ¢ nmpenogaBate/iem
HanmeHoBaHue passena,
PyGex | paspea, Jla6opa-
TeMbI Ipakruy.
TeMBbI Jlexnun TOPHbBIE
3aHATHS
paboThI
1 Metox koopauHaT Ha MIOCKO- 4 5
CTH M B IPOCTPAHCTBE
Bexropras anre6pa Ha mioc-
Pybex1| 2 p p 2 5
KOCTH U B IIPOCTPAHCTBE
3 Koopaunats! BekTopoB Ha 5 5
IUIOCKOCTH M B ITPOCTPAHCTBE
Py6GexHblit KorTpOIH No 1 1
4 Jlunnum mepBoro mopsimka Ha 5 5
IIJIOCKOCTH
JIuauu BTOpOrO NOpSIIKA HA
PyGex 2 5 P Rz 2 2
IUIOCKOCTH
6 JIunuyu mepBoro nopsaka B ? 5
IIPOCTPAHCTBE




7 IloBepXHOCTH B mpocTpaHCTBe 2 2
Py6esxHsIit KoHTpOIH No 2 - 1
Bcero: 16 16 -
3aounas popma obyyenus
1 cemect
Kosnngectso yacos
Homep KOHTAKTHOIi paGoThI ¢ npenogaBare/iem
HaumenoBanue pasgena,
pasnesa, Jla6opa-
TEMBI IIpaxTug.
TeMbI Jlekuuu TOpHbIE pa-
3anarus
00ThI
1 OJIEMEHTHI TEOPHH MHOKECTB 1 - -
2 MHOKeCTBO KOMIIEKCHBIX YHCeT 1 1 -
3 Marpuue! u onepainun Hax HEMHA 1 - -
4 Omnpenenureny KBagpaTHbIX MAaTpHII. 1 1
OOpaTHbIe MATPHIIEL.
5 CrcTeMBI INHEHHEIX YpaBHEHUI 1 1 -
6 JenMocTs 1ensIx grces 1 1 -
7 MBuorouneHst. JlenMMocTs MEOTOYIEHOR - 1 -
8 OJIEMEHTHI TEOPUH CPABHEHMI - 1 -
Bcero: 6 6 -
2 cemecrt
Konngecrso yacos
Homep KOHTAKTHOii padoThI ¢ npenogaBaTeieM
HaumenoBanue pasgena,
pa3nena, JlaGopa-
TeMBI IpakTuy.
TeMbI Jleknuu TOPHbIE pa-
3anarus
00ThBI
1 Meron koopauHar Ha mIOCKOCTH U B 1 1
IIPOCTPAHCTBE
) BexropHas anreGpa Ha IITOCKOCTH ¥ B 1 1
IIPOCTPAHCTBE
3 KoopauaaTts! BekTopoB Ha miockoctd 1
B IIPOCTPAHCTBE
4 JIMHMY TIepBOro MOpsIKa Ha MIIOCKOCTH - - -
5 JIuHMM BTOPOrO MOpsIIKa Ha IIOCKOCTH - - -
6 Jluamu miepBoro mopsiaka B mpocTpan-
CTBe
7 [loBepXHOCTH B MpOCTpaHCTBE - 2 -
Bcero: 2 2 -

4.2. Conep:xanne JIEKIIHOHHBIX 3aAHATHH

1 cemecTp

Tema 1. Inemenmor meopuu muoscecme

Beenenne. Ilenm u 3amaun U3YHCHHA TUCUHMIUIMHBL Tpe6GoBaHus 1m0 H3yueHMIO
AuCUUIUIHHEL [loHsATHe MHOXecTBa. ITomMmHOMXecTBa. COCOBEL 3alaHus MHOXECTB.
Omneparmu Hany MHOXecTBamu. I COMETPHYCCKast MHTEPIPETALUs ONepaluii HAL MHO-
xectBaMu. Popmyia ['paccmana.

Tema 2. Muosicecmeo komniekchpix yucen
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MHoxecTBo KOMITeKCHEIX umcer. AureOpandeckas u TPUTOHOMETPHYECKAS
(opMBI KOMIUTEKCHOTO YHCTa. T COMETpUYCCKas MHTEPIPETALHs KOMILIEKCHOTO YHCIA.
Onepanmu Hall KOMILIEKCHBIME uHcliaMu B anreOpanyeckoi u TPUTOHOMETPHUIECKOM
dopme. [IByuiieHHBIe ypaBHEHHS.

Tema 3. Mampuyp: u onepauuu Hao HumMu
IMonsaTue Marpuusl. Bumpr MaTpull. Onepanuy Haj marpunamu. CBOMCTBA oe-
pauuii Han Matpuuamu. [Ipusenenue MATpHIIBI K KaHOHMYECKOMY BUIy. Marpust CTy-
IIEHYaToOro BUJA.

Tema 4. Onpeoenumenu Keaopamuuix mampuy, O6pamusie mampuyw
Onpenenurenn xBampaTHBIX MATPHI[ BTOPOTO U TPETHETO MOPSAKA. Anre6panye-
CKHe nononHenns. MuHopsl. Obuiee mpasuio HaxO0XIE€HUs onpenenuTeied. Paur mar-
punsl. Haxoxnenue panra matpuus: PasHEIMM criocobamu. MaTpuua, o6paTHas Kk nan-
HOIA.

Tema 5. Cucmemot nuneiinpix YpaeHenui
CHCTeMBI NTHHEHHBIX ypaBHEHHIL. Koaddurment, cBoGonusriit uen. Buner cu-
creM. Pemenve cucreMpl THHEHHBIX ypaBHEeHHH. COBMECTHOCTh CHCTEMBI JIHHEHHEIX
ypasHenuit. Merox Kpamepa, metox I'aycca, MaTPUYHBIA METO PELLEHUS CHCTEMEL.

Tema 6. Jenumocmo yenvix yucen
JlenmuMocTs LenBIX 4ucen. IlpusHaku nenmmoctw. HaunGonpmmii o6mwmii Jenu-
Tenb. Haumensinee obmee KkpatHoe. Anroput™ Esximina. CoiicTea aemumoctu. CBoii-
ctBa HO/l, HOK. TIpumeHeHue CBONCTB NeMMOCTH K PeIlIeHHIO 3a/1ay.

Tema 7. Muozounenst. Jenumocme MHO20Y4]1eH06
MHorounensr Ha MHOXECTBAX LENBIX, PallOHANbHBIX, NEUCTBUTENBHBIX U KOM-
INIEKCHBIX yuces. Onepanuu Hal MHOTOYJICHAMH, HOJ, HOK mHorounenos. Kopens
MHOro4/IeHa. CrIocoOBI HaXOXKAEHUS KOPHEH MHOTOWIEHOB,

Tema 8. Inemenmor meopuu CpaeHeHuii
Omnpenenerne cpaBHeHus I€PBOH CTENEeHU. DKBUBAIEHTHOCTE Pa3IHYHBIX OIpe-
JeNeHUA CpaBHEHMS NepBol cremenn. CBoiicTBa CpaBHeHHi. IIpuMeHeHue cBoOliCTB
CPaBHEHMI K peIIeHHIO 3a4a4. Pemenue CpaBHEHUH IepBO# creneHn. CHCTEMEI cpaB-
HEHHH IIEPBOM CTEIEHH.

2 cemecTp
Tema 1. Memoo koopounam na naockocmu u ¢ npocmpancmee
IlonATHE KOOPAMHATHON IIOCKOCTH. IIpsamoyroneHas cuctema KOOpAWHAT Ha
IUIOCKOCTH M B mpocTpancTBe. KoopauHaTer Toukw. ITonsipuast cucrema KOOpAMHAT.
CBa3b MeXIy MONSpHOH u IIpAMOYTOJIBHOH CHCTEMaMU KOODHHAT. HnvHa otpeska.
Henenue oTpeska B JaHHOM OTHOLIEHMA.

Tema 2. Bekmopnas anze6pa na niockocmu u e npocmpancmee
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IlonsaTHe BekTOpa Ha mIOCKOCTH, Orepanu Hax BekTopamu. CBolicTa ornepa-
Uit Hax Bektopamu. KommuaeapHoeTs BEKTOPOB. CKalApHOE Mpon3BeeHHe BEKTOPOB.
BekTopHOe mpoun3sBenenue BEKTOPOB. [IoHATHE BekTOpa B pocTpancTBe. Kommnanap-
HOCTE BEKTOpOB. CMeIIaHHOe IPOH3BeIeH e BEKTOpOB. lIpuMenenne BekTOpHOrO Me-
TOJla K PEIICHHIO F€OMETPHIECKHX 3a/1ay.

Tema 3. Koopouname: 6€KMOpO6 HA NOCKOCMU U 6 npocmpancmee
Koopnunater Bexkropa. Onepamun max BEKTOpaMH B KoopauHatax. [IpuMenenue
BEKTOPHOTO METO/Ia K PEIICHHIO FeOMETPUIECKUX 32 1aY.

Tema 4. /Tunuu nepeozo nOpAdKa Ha niockocmu
IIpamas Ha mIockocTy. YpaBHeHus npsMoit. OcHOBHELE 3a11a49M Ha psAMyro (pac-
CTOSHUE OT TOUKH N0 MPSMOM, yroJl MeXTy IBYMs IIPAMBIMH, KOOPAHHATHI TOYKH IIepe-
CE€YEHHS IBYX IPAMEIX).

Tema 5. /Tunuu emopozo ROpAOKa Ha niockocmu
OxpysxHOCTB. Dimume. I unep6ona. [TapaGomna.

Tema 6. /Tunuu nepsozo nopaoKa 6 npocmpancmee
Ilpsamasg u miockocTs B pocTpancTBe. KaHoHudeckoe ypaBHeHme IpsAMOU U
IiockocTH. Ilepeceuenue mpsamMoii ¥ mIocKoCTwH. IapannensHocTs Mol u miocko-
cru. Ilepecedenne mockocrei. Iapannensrocts mmockocteii. PaccrosHme MeXay
CKPEIIHBAOLIMMUCS MPSAMBIMH.

Tema 7. ITosepxnocmu 6 npocmpancmee
YpaBHeHHe MOBEpXHOCTH B IIpocTpaHcTBe. B3aumHoe pacmonosxenne ITIOBEPXHO-
cTeil. MccnenoBanue mosepxHoCTEl METOJOM MapajlIeNbHBIX CEYSHHI.

4.2. IlpakTHyeckne 3ausTHS

Copeprkanne npakTHYeCKHX 3aHITHiL:

Hopmatus Bpemenn, gac.

Homep | Haummenoanme pas- HaumenoBaunue
pasgena, mena, NPaKTHYECKOIro Ounas 3aounas

TeMbI TeMBI 3AHSATHS thopma ¢hopma
o0yueHus o0y4eHus

1 cemectp

MHoxectso. ITogmHOMKe-
ctBa. Crioco6bl 3amanug
MHO€ECTB. Onepanun
OJeMEeHTHI TeopUH HaJl MHOXecTBamH. [eo- 4
MHOKECTB METpHYECKass HHTeprpe-
Talud  omepaudii  Han
MHOkecTBamu. Dopmyia
I'paccmana.




MHOXecTBO KOM-
IUIEKCHBIX YHUCE

MHoxecTBO  KOMILTEKC-
HBIX yMcesl. AnreOpanye-
CKas M TPHUIOHOMETpHuYe-
CKasg (OpPMBI KOMILIEKC-
HOro wuucaa. I'eomerpu-
4YecKasd  HHTeprpeTamus
KOMIUIEKCHOTO  YHCJIa.
Onepauuu  Hag  KoM-
TUTEKCHBIMH YHCJIAaMH B
anreOpauvecKoil ¥ Tpu-
FOHOMETPUYECKOH  (op-
Me.

PyGesxHbIit KoHTpOIH 1

Marpuns! u onepariuu
HaJ HUMH

Marpuuel. Buast Matpuu,
Onepanun Hax martpuia-
mu. CBo¥icTBa omeparuii
Hax marpunamu. [lpuee-
NEHHE MaTpULBI K KaHO-
HHYECKOMY BHIy. Mat-
PHLBI CTYNEHYAaTOrO BH-
Ja.

Onpenenurenu KBaj-
patHbIX MaTpuil. O0-
paTHBIe MaTPHIIEL.

Onpenenurenu keaapat-
HBIX MaTpHll BTOPOTO M
TPEThEro rmnopsiaka. Aj-
reOpanyuecKkie JOMoJHe-
HUs.  MuHopel.  OGumiee
IIPaBUIIO HAaXOXEHHS
onpeaeauTeneii. Panr
MaTpuubl. Haxoxnenue
paHra MaTpuLbl pa3HEIMH
cnocobamu.  Marpuua,
obpaTHas K JaHHOM.

CucTeMBbl TUHEHHBIX
YpaBHEHU I

CucteMsr JIMHEHHBIX
ypaBHenui. Koadduim-
€HT, CBOOOIHBIA uJIeH.
Buner cucrem. Pemenue
CHCTEMBI JIMHEHHBIX
YPaBHEHHH, CoBmect-
HOCTh CHCTEMBI JIHHEM-
HBIX ypaBHEHUH. Meron
Kpamepa, meton Taycca,
MaTpU4HBIA METO#  pe-
LIEHHS CHCTEMBI.

PyGesxHbIit KoHTpOITH 2

JenuMocTh nebIx yn-
cen

JemiMocTs Lenbix yuces.
IlpusHaku  gemumocTw.
HauGonpmuii obmmuii ne-
JIUTENb. Haumensmee
obmee KkpaTtHOe. Auro-
put™ EBknnpa. CoiicTea
JeJIUMOCTH. CeoiicTBa
HOJZ, HOK. Ilpumene-
HHUE CBOMCTB IEJIMMOCTH
K PEUICHHIO 3a/ay.




Meuorounensr. Jlenm-
MOCTb MHOTOYJIEHOB

MHoOro4ieHEl Ha MHOMKe-
CTBaX LIENBIX, paLHO-
HAJIBHBIX, E€HCTBUTEND-
HBIX U KOMIUIEKCHBIX YH-
cenr. Onepauyy Haj MHO-
rowtesamu. HOJI, HOK

MHOrouaeHoB.  KopeHs
MHOrowieHa.  CnocoGsl
HaxO0XXIeHUs KOpHeH
MHOT'O4JICHOB.

OIIeMEHTHI TEOPHH
CpaBHEHMI

Onpenenenne cpasHeHHs
NIEPBOM CTENMEeHH. OKBH-
BAJIEHTHOCTh Pa3IMYHBIX
ONnpee/ieHU CpaBHEHHA
nepBoii crenend. CBoii-
CTBa cpaBHeHUH. [Ipume-
HEHHE CBOMCTB CpaBHe-
HUH K peLIeHHIO 3a/ad.
Perienue CpaBHEHUE
nepBoii crenenu. Cucre-
MBI CpPaBHEHHWI MepBoi
CTENEeHH.

Py6esxHblIit KOHTPOE 3

2 cemecTp

Meron koopauHar Ha
IJIOCKOCTH U B IIPO-
CTpaHCTBE

ITonsTHe KoOpAMHATHOIM
IUTOCKOCTH. IIpsmo-
YronbHas CHCTeMa KOOop-
MAHAT Ha TJIOCKOCTH U B

npocrpancTtee.  Koopau-
Hatel Toukd. [lonsphas
cHcTeMa KOOpAMHAT.

Cea3p Mexay mnonspHOit
U MPSMOYTOJBHOW CH-
cTeMaMu KOOpAMHAT.
JnuHa otpeska. Jlenenue
OTpe3Ka B JaHHOM OTHO-
LIEHUH.

BekropHas anreGpa na
IUTOCKOCTH H B IIPO-
CTPaHCTBe

[lonatue BekTopa Ha
mwiockoctd.  Omnepatuu
Han Bektopamu. CBoii-
CTBa omepauuii Hal Bek-
TOpaMH. Konnuneap-
HOCTE BeKTOpoB. Cka-
JIDHOE  TPOU3BENEHUE
BEKTOPOB. BekropHoe
TIPOHU3BE/ICHHE BEKTOPOB.
[MonsaTue BexTopa B mpo-
crpanctBe. Komrmuianap-
HOCTb BEKTOpoB. Cwme-
UIAHHOE  [POH3BENEHHE
BEKTOPOB.
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Koopnurate! Bektopos
Ha IJIOCKOCTH U B IIPO-
CTpaHCTBE

Koopnunatsl Bektopa Ha
IJIOCKOCTH M B NPOCTPaH-
cre. Onepaiuu Haz Bek-
TOPaMH B KOOpAMHATAX.
Ilpumenenue BexTopHOrO
METOJla K PELICHHIO reo-
METPUYECKHX 3a/1ay.

PyGexHslit KoHTpOH |

JInunm nepsoro mo-
PsALKa Ha IJIOCKOCTH

Ilpsamas Ha mmockocTwy.
VpasHeHus npamoii. Oc-
HOBHBIC 3a1a4d Ha Mpg-
Myl  (paccrosHMe OT
TOYKH JO HOpSMOM, yrom
MEXIYy ABYMs HPSIMBIMH,
KOOPZAMHATEI TOYKH Mepe-
CEYEHUS JBYX MPAMBIX).

JIuaum Broporo mopsia-
Ka Ha IJIOCKOCTH

OxpyxHOCTb.  Diwnc.,
I'anep6osa. [Tapa6ona.

Jluauu nepsoro mo-
PSIIKa B IIPOCTPAHCTBE

Ilpamas u nnockocts B
npoctpancTee. KaHoHU-
Y€CKOe ypaBHEHHE Ips-
MOH H miockocTu. [epe-
CEYeHHE MpPSIMOH U IUIOC-
Koctd. IlapamnensHocTh
NpAMOH W IJIOCKOCTH.
[Tepeceuenne  mocko-
creil.  [lapamnensHocTs
IUIOCKOCTeH. Paccrosaue
MEXIY  CKpeIlUBAFOLLH-
MHCS OPSAMBIMH.

[ToBepxHOCTH B IIpO-
CTpaHCTBE

YpaBHeHHe MOBepXHOCTH
B MpoCTpaHCTBe. B3aum-
HO€ pacCIMoJIOKEeHHE [T0-
BepxHocTed. Hccnemosa-
HHUE TOBEPXHOCTEH MeTo-
JAOM  TapauleNbHBIX  Cée-
YEHHUH.

Py6esxHblit KOHTpOIH 2

1

Bceero:

48

Kontponenas paGora cocTout u3 5 3ananuii B IIEPBOM CceMecCTpe U u3 15 3amanuii
BO BTOpOM cemecTpe. IIpiuMepHEI# BapuanT KOHTpONbHOM paboThl HaxOIUTCA B MeTo-
MUYECKUX yKa3aHHSIX.

S. METOAUWYECKHME YKA3ZAHMUSI IS OBYYAIOIIINXCS

4.4. Kourposnbuas pa6ora

IO OCBOEHUIO TUCIUILINHBI

13

Ilpu npocitymBanmy neKumi peKOMEHYeTCS B KOHCIEKTE OTMEYATE BCE BaXKHEIE
MOMEHTBI, TEOPEMBI M (POPMYJIBI, TOKA3aTENLCTBO TEOPEM, CBOMCTB, Ha KOTOPEIX 330CT-
PACT BHUMaHWe mpemofasatens. Ilepen nekimeit Heo6xomumo IIOBTOPUTH MaTepHal,
BBIJICTATE HEMIOHATHBIE MECTA B JIEKIIHH, YTOOBI OOCYUTh UX HA 3aHSTHH.




IIpenonasarenem sannannposano IIPUMEHCHHE Ha JIEKIHOHHBIX 3aHATHAX TeXHO-
JIOTHH KOJUIEKTHBHOTO B3aMMOJEHCTBHS, pa3bopa KOHKPEeTHBIX CHTyauwi, IpYIITOBast
(opMa paGoOTEI CTYIEHTOB Ha 3Tare IIOBTOPEHMS MaTepHaa.

IpakTrdeckue 3aHsITHA GyIyT IPOBOMUTHCS ¢ UCIIOTIb30BAHMEM PA3JIMYHBIX TeX-
HOJIOTHH (MHIUBHIYaIM3HPOBAHHOIO 00y4eHus!, rpymnIoBoii (opMer 0Gyuenms).

JUIst TeKylero KOHTPONIS ycIIeBaeMOCTH 110 O9HON 1 3a049HOM popmam o6yueHws
IIPEIIOAaBaTe/IeM HCIONB3YeTCA OalIbHO-PEHTHHIOBAS CHCTEMA KOHTPOJISI U OLIEHKH
aKa[eMH1ECKOH aKTUBHOCTH. [109TOMY HacTosTenbHO PEKOMEHTyeTCs TINATENBHO TIpo-
pabaTeiBaTh MaTepuan AHUCIHUILIHHEL IIpH CaMOCTOATENIbHON paboTe, y4acTBOBAaThH BO
BCeX opmax 06CYKICHUS U B3aUMOZEHCTBHS, KaK Ha JIEKIHUSX, TaK U Ha IPAaKTUIECKUX
SAHATHSX B IIEJAX JIy4IIEro OCBOCHHS MaTepHaNa U TOIyYeHHUs BEICOKO OLIEHKH IO pe-
3yJlbTaTaM OCBOCHHS [HCLIUATLTHHEIL.

BrironHenne caMocTosTeNEHOIM paboTsr TI0ZIpa3yMeBaeT MOArOTOBKY K IIpaKTHYe-
CKMM 3aHATHAM, K PyOEKHBEIM KOHTPOIAM (It O9HOM (hOpMEI), TOATOTOBKY K 3auery,
SK3aMEHY, BBITNIOIHEHHE KOHTPOJIBHEIX paGor.

Pexomennyemas TpynoeMKoCTs caMoCTOSTENBHO] PaboTEI IIpeicTaBeHa B Tab/IH-

e:
Pexomenayemblii pesknm camocTosiTe b ROl padoThbI
Pexomenayemasn
pr[lOCMKOCTL,
HaunmenoBanue aKan. yac.
BH/Ia CAMOCTOATEIbHOI PatoThI Ounasn 3aounasn
dhopma dhopma
00y4eHHs | obydenus
CamocTosiTesibHOE H3yUeHHe Tem AHCHMILTHHEI: 13 115
Brruncnenue onpenenureneii KBaJIpaTHEIX MaTPHI[ BbIC- 5 16
IIUX TOPSIKOB
IIpumeHeHNe MeToa MaTeMaTHYECKO UHIYKIHU K pellre- - 17
HHUIO 3a1a4 Ha IeJIUMOCTh
Pa3nuyHble METOIBI HAXOXKIEHHS KOPHEl MHOTOYJIEHOB P 16
CpaBHeH#us BTOpoii cTenenu 2 17
JIByusneHHBIE ypaBHEHUS 2 16
YpaBHEHHe JTHHUH Ha IIIOCKOCTH U B IIPOCTPAHCTBE. 2 17
BsanmHoe pacrnionoxenue noepxuocTeit 1 16
IloaroroBka K py6exxHbIM KOHTPOJISIM 10 i
(110 2 yaca Ha Kax bl py6ex)
IToaroToBKa K MPaKTHYECKHM 3aHATHIM (o 1 gacy Ha 24 4
3aHsTHE)
Bolnoinenne KOHTPOsIbHOI paboThI 28 36
IToaroroBka k 9K3aMeHy 27 27
IloaroroBka K 3a4erTy 18 18
Bcero: 120 200

12



6. ©OHJI ONEHOYHBIX CPEJICTB
AJISA ATTECTALIUH IO JUCHUTLINHE

6.1. IlepeyeHb oneHOYHBIX cpeacTs

1. banmeHO-peliTUHTOBas cHcTema KOHTPOJISL ¥ OLCHKH aKaJIeMHYECKOM aKTHBHOCTH
cTyneHToB B KI'Y

2. TlepedeHp BOpoOCoB K 9K3aMeHy

3. KoHTponsHas pabota

4. BaHk 3anaHuii x PYOEXHBIM KOHTPOIISIM Ne 1, Ne2, Ne3, Ne 4, No 5 (mms ouHOIM
(GopmeI 00y4eHus)

5. BaHK TecTOBEIX 3amaHuii K 9K3aMeHY

6. BaHK TeCTOBBIX 3amanuii K 3a4ery

7. 3ajaHus K NPaKTHYECKUM 3aHSITHSM

8. JlomoNHHUTeNBHbIE 3aJaHIs HCCTeOBATENECKOrO XapakTepa (Ha yCMOTpeHHe

IperoaaBarens).

6.2. Cucrema 0a/IIbHO-PEeHTHHIOBOI OMeHKH
PaboThI CTYIeHTOB N0 AUCHUIIHHE

Ne | Haumenona- Conepxxanue
HHe
Ounas dopma o6yqennus, 1 ceMecTp
1 | Pacnipenene- Pacnipenenenue 6amios
HUe 6aJIoB ITocewenue Ko
3a CEMeCTpBI B mpakruye- | PYOex- | PyGex- | P yOex- o
10 BHzam il Tocemenne | ckux saps- | P XOH- | HBUA KOH- | Hbilf KOH- | TP Ok3a-
ebHoi1 pa- Pty JIEKLIHH THH, aKTHB- R Ko .. o MeH
%Iq paboThr: ? TPOJIB TPOJIb TPOJIL pabo-
OTBI, CPOKH HOCTb Ha Nel Ne2 Ne3 =
clayu yyeo- 3aHATHAX
HOW paboThI
(zoBoasTCst T —
a0 ceenemus | M| Tlo 16 To 16 To9 | o9 | To10 | Jo10 | Mo 30
CTYeHTOB '
Ha mepBoM
yueOHOM
3aHSATHH) Ha 4 Ha 10 Ha 16
II G 16 npakTuye-
pume- 16 nexiymii . | TPaKTH- | NpaKTH- | MpaKTH-
4 1 6amn o o e YECKOM | YECKOM | YecKOM
YaHHUS: no y o 1 Ganny
3aHATHH | 3aHATHH | 3aHATHH
Ouynas dopma o6yyenus, 2 ceMecTp
1 | Pacnipenene- p 6
st Bafision acripeziesieHue 6auoB
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3a CeMeCTpbI
10 BUJaM Tocemenne | pygex.- Py6ex- | Kon-
yueOHoii pa- Bun Tocewmenue TpaKTHye- HBIA KOH- | HBIf KOH- | TPOJIb
60ThI, cpokn | y4eOHOM ek CKHX 3aHs- KOH- KOH- Has 3aver
clavu y4eo- paboThI: THH U aKTHB- TpOJib TpoJib pabo-
HO# paboThI HOCTh Ha Hux | Nl Ne2 Ta
(moBoasiTCst
A0 cCBeXeHHSs
CTYEHTOB
Ha NepBOM bannpHas
0
yueGHOM ——— Jo 8 Ho 16 Ho 15 Ho1l6 | To15 Ho 30
3aHATHH)
g Ha4 Ha 8
Ilpume- | 8 nexuwmii mo HEES MPaKTU- | NpPaKTH-
: 1 Gau IR 1 YECKOM | YeCKOM
RHE Ty 1o 2 6ayna
3aHATUM | 3aHATHH
3aounas dopma oOyyenus, 1 ceMecTp
Pacnipeerne- Pacnpenenenve Gamwios
Hue 6aioB
3a CEeMEeCTpbI By
2 %Hm{M Bun Hue i 3amu- | Toceme- | IMocemernue u paora
%’qe HIT (= yueOHO#H Ta KOH- HHE JIeK- | Ha NPaKTHYECKUX 3a- Ok3ameH
i OIéH paboTshr: TPOJIEHOM LM HATHAX
CHETH. FE0s a00TEI
HOI1 paboTsI P
(moBoasTCSH
A0 CBeJeHHsI
CTYJeHTOB 5
aIbHas
Ha mepBOM ; Ho 40 Ho9 Ho 21 Jo 30
y4eOHOM USRS
3aHSATHH)
Ilo 1 6anny 3a kax-
0€ MOCEIIEeHHOE 3a-
ITpume- 3 nexuun | -
HATHE (Bcero 3 3aHs-
YaHUS: o 3 Gasna
THA) U 10 6 GasuioB 3a
paboTy Ha 3aHATHIX
3aounas dopma obyyennus, 2 ceMecTp
Pacnipenene- Pacnipenenenne 6amios
HHe 6aIoB
3a CeMeCTpPbI
Mo BUIaM Bu TK?;;
y4ebHoii pa- i THocewmenune | IMocemenue u pabota Ha npakTuue- | P
6 yueOHoii . Hast 3ayer
OTBI, CPOKH ) JIeKLHi CKHUX 3aHATHAX
caum yue6- paboThr: pabo-
HOi paboTsI L
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Ilo 10 TTo 30 JTo 30 JTo 30

(aoBoasiTCS
A0 CBeJeHHs!
CTYAEHTOB Barmsre
HA IepBOM OLIeHKa:
y4eOHOM
3aHATHH)
IMpume-
YaHUS:

1 nexuus 10
OayuioB

ITo 10 6amnoB 3a kaxkoe nocereH-
Hoe 3aHATHe (BCero 1 3aHaTHe) H 10
20 GannoB 3a paGoTy Ha 3aHATHAX

Kpurepunii nepecuera
6anoB B TPaAULMOHHYIO
OLIEHKY II0 HTOraM pa6o-
ThI B CEMECTpE W 3a4€eTa

60 u MeHee Gamnos — HEYIOBJIETBOPHUTENBHO, HE3AUET
61...73 — yIOBIETBOPUTEIIBHO; 32UTEHO

74... 90 — xopomwo;

91...100 — oruynO

Kpurepuu nomycka x
MPOMEXXYTOUHOH arTe-
CTallMH, BO3MOXXHOCTH
MOJTyY€HHSs aBTOMaTUYe-
CKOro 3a4era (3K3aMeHa-
LMOHHOM OLIEHKH) II0
JUCLHUIIIMHE, BO3MOX-
HOCTb TI0JTy4eHus OOHyC-
HBIX O6aslioB

Jnst momycka K TpOMeyTO4HON aTTecTamuu CTYyIEHT IOJDKEH
BBITIOIHUTL BCE PabOThI PyGEKHOrO KOHTPOIS 1 KOHTPOJIbHYIO paGoTy
1 Habpatb He MeHee 50 GayutoB.

/1A noyveHus dK3aMeHAUMOHHOM OLEHKH «aBTOMATHUCCKID
CTYZICHTY HEOOXOUMO HabpaTh Ciie/lyIolee MUHUMABHO® KONHYECTRO
6amnos:

- 6% M1 momyueHHs «aBTOMaTHUECKH OLEHKH YJOBJIETBOPH-
TEJILHOY.

ITo cornacosanmuio ¢ mpenogasarenem CTYIeHTy, HalpaBiuemy
MHHEMYM 6% 6a1 MOryT 6BITE JOGABNEHB! OMONHUTENBHEE (6oHyc-
HbIe) GalIbl 32 aKTHBHOE YYacTHe B Hay4HOW ¥ METONUYECKOi pabore,
OPUTMHAIEHOCTE MPHHATBIX PELIEHUH B XON€ BBINONHEHHUS 3aJaHMIi
TEKYLIETO U PyGEKHOTO KOHTPOJIA, 32 Y4acTHE B 3HAYHMBIX y4eOHBIX U
BHEYHEOHBIX MEPONPHATHIX Kadelphl M BBICTABIEHA 33 SK3AMEH «aB-
TOMAaTHYECKH) OLEHKA «XOPOIIO» WIH KOTIIHIHOY.

@opMBI ¥ BUIBI y4eOHOI
paboTsl 11 HEycneBao-
KX (BOCCTAHOBHBLIMXCS
Ha Kypce o0y4eHus) cTy-
JEHTOB ISl MOJTyYEHHS
HEJIOCTAOUIUX Ga/lIOB B
KOHIIE ceMecTpa

B ciyuae ecu k npomeskyTouHokt aTTeCTalllH (3K3aMeHy, 3a4ETy)
HabpaHa cymma menee 50 Gauio, CTyl€HTYy HEOOXOAHWMO BBINIOJHHUTE
AOTIOJHUTE/IBHBIC 3a/laHKs, O KOHUA MOCIeNHeH (3a4eTHO) Hemenm
cemectpa. Ilpu aTom Heobxomumo mpopaborars Martepuaj BcexX IMpo-
MYIIEHHBIX JICKLHOHHBIX U NMPAKTHYECKUX 3aHATHIA.

@OpMBI OTIOJTHUTEBHBIX 3a1aHHUH (Ha3HaYaroTCs mpenopasare-
em):

- BBINOJIHCHHE M 3allUTa OTYETOB MO MPOIYIIEHHBIM MPAKTHYE-
CKHM 3aHsATHAM (1...2 6amna);

- MIPOXOXIECHUE PYOEKHOTO KOHTPOMs (6aJUtbl B 3aBHCHMOCTH OT
py0esxa).

JIukBUaLMS aKaTEeMUYECKHX 3aI0JDKEHHOCTEH, BOSHUKIIUX W3-3a
PasHOCTH B y4eOHBIX IIaHAX MPH MEPEBOLE HIH BOCCTaHOBJICHHH, TPO-
BOZATCS MYTEM BBITNIOJHEHHS NOIIOJIHUTENBHBIX 3a/aHui, GopMa 1 06s-
€M KOTOPBIX ONpeAEIIAETCs NPEnoaaBaresieM.

6.3. Ilpouenypa oueHHBaHHUS Pe3yIbTATOB OCBOCHHS AHCIHUILIHHBI
PyGexHbIe KOHTPOJIM TPOBOAATCS B (hopMe caMOCTOSTENBHEIX paboT.
Ilepex mpoBeleHHEM KaXIoro pyGexHOro KOHTpOJIS Npenoxasatenb mpopaba-

TBIBAET CO CTYNCHTaMU OCHOBHOH MaTephal COOTBETCTBYFONINX Pa3lesioB MHCIHILIHHEL
B (hopMe KpaTKO# JIEKIIMH-TICKYCCH.
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BapuanTs! 3aanuii 1714 pyO6exKHbIX KOHTpouiei 1 cemecTpa cocroar: Ne 1 u Ne 2 —
u3 9 3ama4 no 1 6amry kaxgas, Ne 3 — u3 10 3agaq, mo onHoMy Oamty kaxnas. Bapuan-
ThI 3aaHUH I pyOeXHOro KOHTPOJsI 2 ceMecTpa coctoat: Ne 1 — u3 15 3amau, Ne 2 —
u3 16 3ama4 no 1 Gaymy Kaxkmasl.

Ha kaxmyro paboTy mpu pyOexxHOM KOHTPOJIE CTYHEHTY OTBOAMTCS BpeMS He
MeHee 60 MUHYT.

IlpernionaBatels OlleHUBAET B Oanax pe3yabTaThl PyOeKHOTO KOHTPOJIS KaXIOTo
CTY[ICHTa [10 KOJINYECTBY NPABHJIBHBIX OTBETOB M 3aHOCHT B BEZIOMOCTh yueTa TeKymiei
yCIIEBa€MOCTH.

OK3aMeHaMOHHBIA TecT (1 cemecTp) cocTOHUT U3 16 BOMPOCOB, 3a4eTHEIH TecT (2
cemecTp) — U3 14 BonpocoB. Kaxs1ii Bompoc B TecTe orieHHBaeTcs oT 1 10 4 Gayuios.
KonudecTBo 6aioB 1o pesynbraTaM 3K3aMeHa (3a4eTa) 3aBUCHT OT KOJHYECTBA IIpa-
BHJIIBHBIX OTBETOB. BpeMs, 0oTBOIMMOE CTyIeHTy Ha 3K3aMeHAaIl[MOHHBIN TECT, COCTABIIS-
eT 1 acTpOHOMHMYECKHUH Yac, Ha 3a4ETHBIN — 45 MUHYT.

Pe3ynpTaThl TEKYILEr0 KOHTPOJNS yCIIEBaeMOCTH U 9K3aMeHa (3a4yeTa) 3aHOCATCS
IperojaBaTesieM B 3K3aMEHALMOHHYIO (3a4€THYI0) BEIOMOCTb, KOTOpasi CIaeTcs B Op-
raHU3AIMOHHEIA OT/AE] HHCTUTYTa B A€Hb dK3aMeHa (3a4eTa), a TAK)Ke BBICTABIAIOTCS B
3a4ETHYIO KHUXKY CTyJEHTA.

6.4. IIpuMepbl OLIEHOYHBIX CPEACTB AJIsl PyOesKHBIX KOHTPOJIEH, JK3aMeHa B 3a46Ta
1 cemecTp
PyGex 1
Camocmoamenvhan paboma
1 ITaner nea maoxecta A u B. Haittu: 1) ANB; 2) AUB; 3) A\B; 4) (AUB)\(ANB), ecu 4 = {12; 20;
34,37} u B={2; 34; 35, 37}.

2 M — MHOXecTBO crmopTcMeHOB Poccuu. TIpHHA/UTERHUT M 3TOMy MHOXeCTBY: a) Esrennit [Lmo-
weHKo; 0) Esrennit Jlementses; B) JiImutpuii Jlocekos; r) Cepreit ByOka; 1) Benssmun Hutanusary;
€) Mapus [llapamosa.

CocraBuTh ¥ 3aUCaTh BCE BO3MOXHBIE TOJMHOXKECTBA MHOXKecTBa X = {31; 25; 14}.

4 B perckom camy 52 peberka. Kaxkapiil u3 HUX JTHOOMT MUPOKHOE MIIM MOPOXKEHOE. 25 eTeil MoGuT
IMPOXHOE, a 20 YeTI0BEK — MUPOXKHOE U MOposkeHoe. CKOIBKO JieTeil IFOGUT MOpoxKeHoe?

5 Cpenu crenyrompx MHOXECTB HailuTe paBHbIe: 4 = {1; 3; 6}, B={6;2;3},C={6;9;3}, D= {9;
6,3}, E=1{3;2;6},K={3;6,9},L={x|x e N, 1 <x<5}, M={x|xeN, 1 <x<4},R={x|x €
N 2<x<4},P={x|xe N, 1<x<4},

(98]

6 Ilpu KaKuxX 3HAYEHUSIX X H Y 1BA KOMIUIEKCHBIX 9iCla z, =X +2i U z, =4+ 3 Yi CONpSKEHBI?
7 Haiimure (9 —2i)(4+2i).

2+9i

& Haiigure
7—2i

/—i—ﬁ 5
9 Borumciuts 4| ———— (B OTBeTe 3aMUCATh TOJIBKO OOIMit BUJ KOPHS).
l

PyGe:x 2
Camocmoamensnan paboma
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[9%)

(9]

i -2 0
Hafitu  nuHelHyr0o  koMOMHanuio  MaTtpui; 3A —55, €CIIH A :=( 3 5 1),

—1 2 4
B‘=G -2 ﬂ)
7 3 —U

5 1 0
HaiiTi sHaueHre MaTpu4HOro MEorowiesa f(C): f(x) =2x2—3x+1,Cc= (_3 3 7 )

2 1 =3 =18

IIpuBecTy K CTynmeHYaTOMY BUIY MATpHILY: T _02 _11 -1113
3 ~1 2 5
2 0 6
Haiitu onpenenurens Matpuisl D =| -3 1 —1| gByms cnocoGamu: o peKyppeHTHOH GopMy-
2 5 4
Jie ¥ ¢ IOMOIIBIO Pa3JIOKEHUS IO CTPOKE (CTOJNOIY).
Haiitu rangl’ = (j 3 Z] IPUBEICHHEM K KAHOHUYECKOMY BH]Y.
6 2 -1
Pemute ypaBHeHHE (X + 2 0 1=0,
24 3—-x 1
3x+ 4y+ 2z = 8§,
Pemmure cucreMy MaTpU4YHBIM METOZIOM: (2x— 4y— 3z = -1,
x+ Sy+ z = 0,
3x+ 4y+ 2z = 8,
Pemmre cucremy ¢ momompeio popmyn Kpamepa: 12x— 4y— 3z = -1,
x+ Sy+ z = 0.

. x, —4x, +3x, =0,
Haiigute oOImee pelreHne CHCTEMBI M KaKOe-HIOYIb €¢ 9aCTHOE pelleHHe:
2%, +3x; +5x, =0.
PyGex 3
Camocmoamenvhan paboma

Haiitu HanGopImuil o0yl AeIUTeNs U HauMeHbIIee o0liee KpaTHOe YKCce @, b 1 ¢ ¢ IOMOIIBIO

anroputMma EBkimna, ecinu a=529, b=1541, c=1817.

359
Jpo6s 571 [PEACTABUTL B B LIENTHOX ¥ HalTH Bce €€ moaxoasue Apoou.

4 o
. TIpH KaKUX HeNBIX 3HAYCHHAX 1 YUCI0 31'—8n°—3 sBisercs mpoctemv? HaifTr 510 mpoctoe umeio.

Paznoxuth MHOrowrieH f{x) Ha HENMpPUBOAVMEBIE MHOXXHTEIHM HaJ MHOXECTBAMH PallMOHATHHEIX,
JEHCTBUTENBHBIX U KOMIUIEKCHBIX YHcen. f(x) = xt+3

Haiitu 3HaueHus MHOrowieHa f{x) = X'+ 2% —9x* — T uero IIPOM3BOJIHBIX IIPH X = 3.

ITone3ysace amroputMom EBkimmpa, mnomobpaTh DNOIMHOMBI u(x) H  V(x) Tak, 4YTOOEI
fx)yu(x)+o(x)v(x)=d(x), rae d(x) — HOJ] muorounenoB f(x) m @(x), ecmu f(x)=4x*-2x’~16x*+5x+9,
(p(x)=2x3—x2—5x+4.

Pemmte cpaBHenue: 36x = 30(mod 114).
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8. Haiimute octarok ot menenms 215°%° ga 42

9. Jlokasats, 4To mpH JH060M HaTypansHOM n uucio 12™2 +37" nemures ua §
3x = 5(mod 11)

10. 5. Pemmute cucremy: J 5y = 6(mod 13)-

L 7x = 4(mod 9)

ITpumep s5Kx3amenannonHoOro Tecta

Hasosute ocHOBaTeN TEOpHH MHOKECTB. (1 6asmn)

Hanbl MHOXecTBa: A u B. Haiitu: 1) ANB; 2) AUB; 3) A\B; 4) (AUB)\(ANB). A = {12; 20; 34;
37}, B = {2; 34; 35; 37}. (2 6ai1a)

3. [laiiTe ompe/eneHne MHOKECTBA KOMIUIEKCHBIX THCEIL. (2 6ana)

4.  Beraucmure: (9-2i)4 + 2i). (1 6amn)

5. Coopmynupyiite mpaBUIa BBIIOJHEHHS CIIONKEHHS MAaTpull U YMHOXEHHS MaTpHIBI Ha YHCIIO.
IIpuBemute npumepsl. (2 6aa)

N —

2 1 —3 —18
|50 —1 —13
6. Ilpusectn k cTyneHuaToMy BHIy MaTpHILy: 1 —2 1 11 |
3 -1 2 5
7. Jlaiite onpenenenne MUHOpa 1 aIre0pandyeckoro NOMONHEHHS. (2 Oama)
5

7] . (2 6ayta)

9. MaiiTe onpeneneHye CHCTEMBI IMHEHHBIX YPaBHEHHH H e KOMIIOHEHTOB. (2 6amna)

. 4
8. Haiinure o6parHyro MaTpuny mis MaTpuie N =( 3

3x+ 4y+ 2z = 8
10. BersicHuTe, SIBIA€TCS T CHCTEMa COBMECTHOM: 4 2x — 4 y— 32 = =1
x+ Sy+ z = 0 (2 Gamm)

11. Ilepeuncmute CBOMCTBA AEITHMOCTH HEBIX YHCELL. (2 6amna)

12. Haitti Hanbosimmii OOIIuit, NeNTeNh U HAUMEHBIIIee ob1ee KpaTHOE ymce a, b u ¢ mobbM
cocobom: a =529, b= 1541, ¢ = 1817. (2 Gamna)

13. OGpsacHuTe Ha MpUMeEpe, KaK HAXOMAT PallOHAIbHEIE KOPHU MHOTOYIeHa. (2 Ganna)

14. Pasnoxure MHOrOWIeH f(x) Ha HENPUBOIMMBIE MHOKHTE/TH HaJi MHOXECTBaMH DPallHOHAIBHBIX,
JICHCTBUTEIIBHBIX M KOMILUIEKCHBIX Hcel. f{x) = x* + 2. (2 6amna)

15. JlaiiTe onpenenenue moIHOM CHCTEMBI BEYETOR 110 MozyJro m. (2 6ana)

16. Pemmre cpaBHenue: 36x = 30(mod 114). (2 6amna)

2 cemecTp
Py6Gex 1
Camocmoamenvnan paboma

1. Hatitu TouKy, B KOTOpO# TpsiMasi, Tipoxonimmas uepes Touku A4(4; 6) u B(l; 2), nepeceder ock
Ox.

2. Touku A(2; 2), B(-2; 7) u C(-3; 2) — TpU BepUIMHEI napajenorpamma, npudeM 4 u C —
TIIPOTHBONOJIOXKHEIEC BepIIHHEL HaliTi YetBepTyro Bepmmumy.

3. Pasnenutsb 0Tpe3oK MeXIy TOYKaMu (0; 3) u (5, 0) B TakoM xe OTHOIIICHHH, B KAKOM HAaXOISTCS
PacCTOSHHUS 3THX TOYEK OT Havasla KOOpMHAT.
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10.

11.

12

13.
14.

L5

. 27
B nonspHO# cucTeMe KOOpAMHAT JaHBI BE IPOTHUBOIIOJIOKHEIC BEPUIMHEI KBajJpara A(Z; 3

u C(4; 37”) Haiitu ero mnomans. A(-2; 1; 4)

JlaH TpeyronpHUK ¢ BepIIHHaMH B Toukax A(-2; 1; 4), B(-5; 6; 0), C(4; 2; —4). Haiitu mmumny
€ro MEMaHbl, IPOBEACHHOMN U3 BEpPIINHEI 4.

Bekrops! aub 00pa3yIoT yroi ¢ = % 3Hasd, 4To H =4|u ’E‘ =5, BEIYHCIIUTH (; + 3BX25 —5)

-

b

- = e ~ =} g
Jauel 1Ba BekTOpa @ HW b, IUII KOTOPBIX *a‘=2, =§, ¢=L(a; b)=5. Haiitu:

(425 ) (4a-3)].

B mapayuienorpamme ABCD: K u M — cepenunsl ctopor BC u CD, AK =a s AM =b . Pasnoxuts

BD mo BexTopam a u b .
Touku A, B, C, D — BepmmHB napauiegorpamMmma, 0 — TOYKa IepeCcedYeHHs THArOHaJEH.

YHpocTuTh BEIpaKEHUE (;E +ACJ-0C .
ABCD — mpou3BOJbHBIA 4YeTBIPEXYroiapHUK. Touku M u N — cepeaunbl ctopoH BC u AD

S

COOTBETCTBEHHO. Jloka3ath, uto MN = %(Eﬁ C—D)

Ha mockocTr 1aHbl BEKTOPEI a, ;, v. Haittn K03 QUIMEHTHI pa3IoKEeHHs BEKTOpa a 1o Bek-
TOpam U ;,ecnn Z=(4; D, ;=(3; -1, ;=(2; 3).

Jaub! BepuaEl Tpeyronsauka A(3; —1; 5), B(5: 3; —4), C(—4; 0; 3). Haiitu nnmuHy MenuaHsl,
IIPOBEJICHHOM U3 BEPIIUHBI B U IIIoImanb TpeyroiasHuka ABC.

JlaHBI BEKTOPBI a=(6; —4; -1), b 4; 4; -5), Z:=(3; —4; 5). Haiitu np- (E+Z;)

BbIumcIuTh BHYTPEHHUE YIUIBI TpeyronbHuKa ABC U OnpenenuTs ero BUJ, €Cld AB= 2 1 2),
CA=(=3; 1; —4).

ABCD — tetpasnp, A(2; 3; 1), B(4: 1; -2), C(6; 3; 7), D(-5; —4; 8). Hailitn nmiHy BBICOTHI
DH.

PyGe:x 2
Camocmoamensvhas paboma

Haiitu ocTphIit yroa Mexay npsMeiMi 2x —3y+8=0 u 4x -6y =10.
CocTaBuTh ypaBHEHHE IPSMOI B IOJSIPHBIX KOOPAMHATAX, €CIH HM3BECTHO, YTO OHA IPOXOMHUT

V4 " T
gepe3 Touky M [3; g) ¥ HaKJIOHEHA K IOJIIPHON OCH IOJ YIJIOM i

Jlan TpeyronsHUK ¢ BepmuHamMu B Toukax A(l; -2), B(0; 5), C(-6; 5). Haiitu KoOpAMHATEI

I[EHTpa OMMUCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH.
Kaxas w3 npsmeix 2x —4y+3=0 u x+ y=1x+y=0 oTcexaeT Ha oCcH OpIUHAT OTPE30K OOJbIIEH

JUTHHBI?
Yepe3 TOYKy IepeceueHus HpAMBIX x+y—-6=0 um 2x+y-13=0 mnpoBectu mpsamyno (He

COBIIAJAIOMIYIO C lIaHHBIMI/I), OTCCKarOMIYIO Ha OCAX PaBHBIC OTPC3KH U HAIIUCATh ce YpaBHCHHE.

Hanucath ypaBHEH¥E OKPYXHOCTH, €CIH LeHTp Haxoxutcs B Touke C(—2; 0), a pagmyc R=2.
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10.

11.

12.

13.

14.

15,

16.

N —

11.
L

13.

CocraBuTe ypaBHeHHe >mmica, GOKyCE KOTOpOro pacroyioXeHs! Ha ocd Oy, CHMMETPHYHO OT-
HOCHTEIPHO HaYala KOOPIUHAT, €CIIH €r0 IIONyOCH PaBHEI 5 u §.
Haiitu yron mexny acumuroramu rumnepGossy, eciu eé SKCIIEHTPUCHTET paBeH 4.

IIpu kaxux 3Ha9eHHSX k mpsamas y = kx — 1 mepecekaeT napaboiy y° = —5x ? Kacaercst e&?

Hamucars ypaBHeHHe IUIOCKOCTH Tpoxopsimeit depes rouku M, (5; -3; 2) u M,(-7; 1; 5) ma-
PALIETBHO BEKTOPY E(l; =3; 6).
CocTaBUTh ypaBHEHHE ILTOCKOCTH Ipoxonsmer yepes Touky M (3; —8; 2) mapamiensHo mIocKo-
CtH 3x—-5y+4z-7=0.
CocraBuTh ypaBHEHHE ILIOCKOCTH, IpoXozasmed 4epes Toukn M,(-3; 2; 5) u M .3 4 -1,
NEePIEHAUKYIISPHO IIOCKOCTH X —2y +3z-10=0.
2x+3y+6z-7=0,
IIpuBecTr K KaHOHHYECKOMY BHY HpSIMYIO U ONPEAENIATL BENUYHHEI yT-
Sx+2y+z-11=0
JI0B, 00pa30BaHHEIE TOM PSIMOM ¢ KOOPAUHATHBIME OCSIM.
CocraButs ypaBHeHue cdepsl paguyca R=9 , npoxoxsameit yepes touku A(-5; 10;-1), B(1 ;-2;1),
C(-8;-2;2).
x2 g2 22

YCTaHOBHTD THII 331AHHO# [IOBEDXHOCTH H IIOCTPOHTD & = g 5—1.

(x—3)2+ (¥ +2)2+(z—1)2 = 100

Onpenenuts nuenTp Mo(X0;y0;20)  pamuyc OKpy:KHOCTH: { 2x—2y—z+9=0

IIpwnep 3aUemHo20 mecma

Kaxk 3amaercs nmpsmoyronpHas cicrema koopauHar? (2 Gasia)

Touxu A(2; 2), B(-2; 7) u C(-3; 2) — Tpu BEPIIHHBI [apainenorpamMma, npudeM 4 u C — OpoTHBO-
ToNI0XKHBIE BepIIMHEL Haiity yeTBepTyro Bepmuny. (2 6ama)

HaiiTe onpezneneHre BeKTOpa Ha IIOCKOCTH, JUTHHEL BEKTOpa, HYJICBOrO M €IUMHUYHOTO BEKTOPA.
(2 6amwa)

—

Jlanel 1Ba BekTOpa a u b , I KOTOPBIX ‘5, =3, ﬂ =4, ¢= A(Z; 5)= 52[— . Haiitu:
‘(75 + 2[;)x (32 - I;] . (2 6ayma)
Cdopmynupylite ompenenenne BEKTOPHOTO TPOU3BENCHUSI BEKTOPOB. (2 Gasuia)

IIpn xakux 3Ha9eHMIX o U S BEKTOPEI a=-T7i+2 J +ak u b= ,6’;' —6}'+3l_€ KOJTMHEapHE1? (2

Oana)
3amummTe ypaBHEHHE HPSAMOH ¢ YIIIOBBIM koo gurmenTomM. ONUIIATE BCe €ro KOMIOHEHTEL (2

6amna)
CocTaBute ypaBHEHHE IPSIMOM B TIOIAPHBIX KOOpAMHATAX, €CIIU U3BECTHO, YTO OHA IIPOXOIUT He-

pes Touky M (6; %) Y HAKJIOHEHA K MOJIAPHOM OCH IO yIIoM 527— (2 6ayra)

Haiite onpeneneHue mapaGobl ¥ BceX ee KOMIOHEHTOB. (2 6aya)

. Hammcats ypaBHeHme OKpy»KHOCTH, eciu IeHTp Haxomurcsa B Touke C(-2; 0), m UMeer pamuyc

R =2. (2 6anna)

3anummTe GopMyITBI VIS HAXOXKAEHHS PACCTOSHHS OT JAHHON TOUKH A0 IJIOCKOCTH. (2 Oaa)
Hanucats ypaBHeHHE IIOCKOCTH, IPOXOISIIeH uepes Toukh Mi(5; -3; 2) u M(-7; 1; 5) mapan-
NenbHO BeKTopy s (15 -3; 6). (2 Ganna)

3aruimTe KaHOHMYECKOE YPaBHEHHE THIIEPOOIHIECKOrO napaboJionaa ¥ BCeX €ro ceueHuit. (2
Oana)
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14. YcraHoBHTH THI 381aHHOM IOBEPXHOCTH 1 MOCTPORTS e8 2x% —7y° +11z=0. (4 6amna)

Ilpumepnoiii 6apuanm Konmponsroii pabomot
Bapuanm evibupaemcs no nocinedneii yugpe sauemnoii knuicku (1 — 1 sapuanm, ..., 0 — 10 ea-
puanm). Obpasyer pewenus BCEX 3a0au Haxodsmcs 6 kHuze Ilpoceemosa I . Jluneiinas anzebpa u
AHATUMUYECKAS 260MEeMPUS.

1 cemecTp
k m pr .
1. JInsa marpun 4 = ; uB= HaWTH CyMMy A+ B, pasHocTb A — B, npousBeneuus AB
n q s
u BA, onpenenureny, TpaHCIIOHUPOBAHHEIE H 06PATHEIE MaTpHUIEL
k n r

2. lns marpuniel A=| [ p s | BBIYUCITHTH ONPEIEITATEND U HAKTH 00paTHyIO MaTpHIly.
m q t
L ke +ly=m,

3. Pemuts cuctemMy ypaBHeHHIA a) ¢ romompio npasuia Kpamepa; 6) MaTpuunbM Me-

nx+py=gq.
TOZOM; B) MeTogoM ["aycca.

kx+1ly+mz=n,
4. Pemmmts cucteMy ypaBHEHHIT < px +qy +7z = §, a) ¢ IOMOIIBIO npaBuia Kpamepa; 6) MaTpuuHbIM

Ix+ fy+gz=nh.
METOJI0M; B) MeTomoM ["aycca.

Ay %, +apX, +a;3%;3 +a,x, +ayx = b,
L A% T AyXy + Ay Xy + 0y X, +AyXs =D,
5. Meromom I'aycca pemuts cucremy ypaBHeHHi :
A3 %) + A3 Xy + Q33X + 03, X, + 35X = by
AuX + 0%, +apX; +a,x, +a,.x, =b4
2 cemecTp

6. 1) Nauer Touxu A(k, [, p), B(m, n, q), C(p, q, m). Haittu KOOpIHHATEI BeKTopa o AB + SAC
CKAIIIPHOE NPOM3BENICHHE BEKTOPOB AB u AC, uuHy BekTopa 4B, KOCHHYC yria MEXIy BEKTOpa-
MH AB u AC. OnpenenuTs KOOPAMHATE CEPENUHE] OTpe3Kka AB . OnpenenuTs OPOEKHI0 BEKTOPa
AB Ha ock a=(n, p, q). BEIACHATH OPTOTrOHAIBHOCTH BEKTOPOB AB u AC . Onpenenuts BeKTOp-

HOC NpOU3BENCHHE BEKTOPOB AB u BC. ONpesenuTh ¢ HOMOMIBIO BEKTOPHOTO IIPOM3BEIECHHUS IIJIO-
mans Tpeyroiasauka ABC .

2) UsBecTHO, 4TO H =k, '5’ =1/, a yroa MexJy BEKTOpaMu awub paBeH @ . OmpenenuTh CKaIsIpHOE
IIPOHU3BEJICHUE BEKTOPOB ma+nb u pa—ag . OmpenenuTe MOIYIIb BEKTOPHOTO HPOU3BEICHUS BEKTO-
poB ma+nb u pa—al;.

3) OmpenenuTs CMEIIAHHOE IPOM3BEJCHAE BEKTOPOB 5=(k, l, m), Z=(—n, -p, q) )
g (p, n, —k).

4) laHBI TOYKH A(k, /, p), B(m, n, q), C(p, q, m), D(—n, -p, q). Onpenenurs 06beM mHpaMu-
ast ABCD . Onpenenuth ypaBHEHHE [IOCKOCTH, IIPOXOIAIIEH 4yepe3 TOUKH A(k, l, p), B(m, n, q),

C (p, q, m)
5) OnpenenuTs AeKapTOBEl KOOPAMHATEI TOYKH O HOMSIPHBIM KOOpAWHATaM ( , (o).
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6) OmpenenuTs ypaBHEHHE MIOCKOCTH 7, 3Has TOUKy M, (k, /, m) B 9TOif IJIOCKOCTH H HOPMAJb

n=(p, q, m) minockocty. [IpuBecTy ypaBHEHHE MIOCKOCTH 77 K HOpManbHOMY BUAYy. OmnpenenuTs
pacCTosSHUE OT TOYKH D(— n, —=p, q) A0 mI0cKocTH 77 . ONpenenuTs ypaBHEHHE TIOCKOCTH 7T, , IpO-
XOJIAImEeR Yepe3 TOUKy C(p, q, m) HapajIebHO IIOCKOCTH 77 . ONpeneNuTh ypaBHEHHE INIOCKOCTH
7T, , IPOXOJAINEl Yepe3 TOUKH A(k, l, p), B(m, n, q) NEPICHANKYISIPHO IIOCKOCTH 77 .

7) U3BecTHHI TOUYKa A(k, / p) Ha NPSAMON M HANPABIIOIMN BEKTOp § =<m, n, q) 3TOH MPSAMOM.
OmnpenenuTs KaHOHHYECKHME YpaBHEHHS 3TOM IpAMOH. OIpefeNuTs NapaMeTpUuecKHe ypaBHEHHS
npsimoi. Onpenenuts paccrosaue ot Touku C (p, g, m) 00 MOCTPOEHHOU IPAMOI.

8) OmnpenemuTs KaHOHMYECKHE yPABHEHHS MPSMOIi, NPOXOJAIIECH depe3 TOYKH A(k, dy p) u
B(m, n, q).

9) OnpenenuTs KOCHHYC yrila MEKITY HPSMBIME 72X — ny+l=0u kx+ py—q=0.

10) Ompenenuts TaHTeHC yriia MEXIy IPSMBIMH y=-px+q U y=kx+I/. Onpenenuts ypaBHeHHE
IPsIMOii m, , IpoXoAAIIel Yepes Touky M (— o ,B), NEPIEHIUKYIIAPHO NPSIMOM y =kx +/ .

11) Jns smnumca x—2 + —i =1 omnpenenuTs GONBLIYIO M MATYIO IOJIyOCH, OOJBLIYIO U MAIYI0 OCH, KO-

p

OpAUHAThI (i)OKYCOB, PacCTOSHUE MEKIY (boxycaMH, SKCIICHTPUCHUTET, AUPEKTPHUCHI.
2 2

x . .
12) Ins runep6ons T_yT =1 ompenemuTh ACHCTBHTENBHYIO H MHHUMYIO II0JIyOCH, HEeHCTBHTEIb-

HYIO H MHEMYIO OCH, KOOPIHHATEL (POKYCOB, PACCTOSIHIE MEXIY (OKycaMu, 9KCLEHTPUCHUTET, THPEK-
TPHUCBI, aCHMIITOTEI.

13) Onpenenute Goxyc u qupextpucy mapabomsr y* = mx.

7. YUT0 MOXKHO CKa3aTh O B3aHMHOM PaCIIOI0KEHUH IPAMBIX kx+1y+m=0 1 nx+py+q =02

8. M306pasutk npsamyro kx+ py+m=0.

6.5. ®on OLEHOYHBIX CPeICTB

IonHblii 6aHK 3a7aHu IJIs TEKYIIETO, pyOeXHBIX KOHTPOJIEH U IIPOMEXYTOYHOM
aTTeCTallid II0 MUCLHUILIUHE, IIOKA3aTeld, KPUTEePHH, LKAl OIeHHBAHUS KOMIIETEH-
IU{, METOIMYECKHE MaTepUabl, OIpPeeNsIomye IPOLIETyphl OLIEHHBAaHUS 00pa3oBa-
TEJIPHBIX PE3yJIbTaTOB, IIPHBECHEI B y1€0HO-METONMYECKOM KOMILIEKCE TUCIMIIAHEL

7. OCHOBHAA U JOIIOJIHUTEJBbHAS YYEBHAS JIUTEPATYPA
7.1. OcHoBHasi yyeGHas 1MTEpaTypa
1. Ilpoceeros I'.1. JIuHeiinas anre6pa U aHaIMTHYecKas TE€OMETPHUS: 3aJa4yu U
pelieHus: Y4eOHO-IIpaKTHYECKOE MOCo0He. 2-¢ u3fg., gom. — M.: M3naTenbcTBO «AJb-
da-mpeccy, 2009. — 208 c.

7.2. Jlono/iHuTe/IbHAS y4eGHAst TUTepaTypa
1. JIyary K.H. C6opHuKk 3anau mo BbIcIIeii maremaruke. | kypc / K.H. Jlynry,
A.T. Ilucemennsiit, C.H. ®equn, FO.A. IlleBuenko. — 7-e ma. — M.: Alipuc-mipecc,
2008.—-576 c.
2. Brirogckuit M.S1. CripaBouHHK 1O BBICIIEH MaTeMaTuke / M.SL. Briroackwmii. —
M.: ACT: Actpens, 2006. — 991 c.
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3. JIlunelinas anrebpa ¥ aHaIUTHYECKas T€OMETPHS: YUeOHBIH KOMIUIEKC i BYy-
30B / O. B. 3umuna. — PoctoB u/J[: ®enukc, 2015. — 378 c.

8. YAEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSA

1. MeToauueckue peKOMEHJAUH K BBIIIOIHEHUIO KOHTPOJIBbHOM pabOTHI IJIS CTY-
JIEHTOB 32049HOM (POPMBI OOyUEeHHS.

2. DNEeKTPOHHBIN K3EMIULAP TEKCTOB JIEKIUi (XpaHuTtcs Ha nucke B YMK)

3. ITamsATKa CTyIeHTY O paboTe B TEXHOJIOTUU MHIVBUIY ATH3HPOBAHHOIO 00yUe-
HUSL.

4. Meronu4yeckre peKOMEHIALNH 110 BHITIOTHEHHUIO 3aJaHHi HCCIIEI0BATEIECKOTO
xapakrepa (Bxoaat B YMK).

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXOJIMMBIE JIJIS1 OCBOEHUSA AN CHUITJINHBI
1. http://www.academiaxxi.ru/Collections/La_Ag/Electr book/title. htm - Dnek-
TpPOHHOE y4eOHOe mocobue Mo JUHEHHOM anreOpe M aHATUTHYECKOW MeOMETPHH, OJI-
rOTOBJIEHHOE Ha Kadenpe Bricieid MareMatuku MOU (TY).

10. TH®OPMANIMOHHBIE TEXHOJIOT' YU,
ITPOI'PAMMHOE OBECIIEYEHHE
N THOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Tpu uTeHUM JIEKIUI UCTIONB3YIOTCS CIaliIOBbIEe MTPEe3eHTAIIUH.

MuHUMAaTbHBIE TPeOOBaHUS K OIEpallMOHHON CHUCTeMe M IpOorpaMMHOMY obec-
IIEYEHHI0 KOMITBIOTEpa, MCIIONB3yeMOro IpH IOKa3e CIaimOBEIX Ipe3eHTardii: Win-
dows XP, Foxit Reader Pro Bepcus 1.3.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
TV CIUTLINHBI

MynsTuMenuiiHoe 000pyaoBaHHe (IIEPEHOCHON MEepCOHANBHBIA KOMIIBIOTED,
MYJIFTAUME U HBIN IPOEKTOP, MyJIbTUMEUMHBINA 5KpaH).

12. UIA CTYAEHTOB, OBYHAIOIHUXCS C UCITOJIb30BAHUEM /1H-
CTAHIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOT'HN

[Tpu KCIIOB30BaHUM 3JIEKTPOHHOIO 00y4eHHUs U JUCTaHLMOHHBIX 00pa3oBaTelb-
HeIxX TexHojoru# (nanee 90 u JOT) 3aHATHSA MOTHOCTHIO WM YACTUYHO MPOBOJAATCS B
pexuMe oH-NaiiH. O0beM AUCIMIUIMHBI U paclpelelieHre Harpy3Kd o BUAaM paboT
cootBeTCcTBYeT 1. 4.1. Pactipenenenre 6awioB cCOOTBETCTBYET II. 6.2 MO0 MOXKET OBITh
U3MEHEHO B COOTBETCTBHU C pelleHueM Kadeapsl, B ciydae nepexona Ha 90 u JIOT B
nporecce oOyueHus. PerieHue kadenpsl 00 HUCIONB3YeMBIX TEXHOJOTUSAX M CHCTEME
OLIEHUBAHMS JOCTIDKEHUN OO0YyYaroIMXCs MPUHUMAETCS C y4€TOM MHEHHs BeAyILEero
TIpernoaBaTeNs ¥ JOBOJUTCS IO CBEJECHUS 00y4aroIuXCsl.

23



I[TPUJIOXEHUE 1

AnHOTauus x pabouei IporpamMMme QUCLUILIMHEI
«AJredpa u reoMeTpus»

00pa3oBaTeIbHOM IPOrpaMMBbl BBICILEr0 0Opa30BaAHMS —
IIpOrpaMMel OakagaBpuaTa
09.03.00 — MudopmaTHKa M BEIYHCIHTEIbHAS TEXHAKA

09.03.03 Ilpukiaagnas ungopmaTnka
HanpapjieHHOCTh MHTe/1eKTya/IbHbIe HH(POPMALMOHHBIE CHCTEMBI H TEXHOJIOTHH
09.03.04 IIporpaMmMHasi HH:KEeHePHsI
HanpasJieHHOCTh IIporpammuoe obecrneyeHne aBTOMATH3HPOBAHHBIX CHCTEM

Tpynoemxocts nucuumussr: 6 3E (216 akanemirdecknx gaca, 04Has M 3a049Has Gopma)
Cemectp: 1-2 (o4Has popma oOydenus), 1-2 (3ao4snas popma o6ydIeHns)

Dopma [POMEXYTOYHON aTTecTaluu: 1 ceMecTp — 9K3aMeH, 2 CeMecTp — 3aueT (O4Hast
¥ 3a04Has hopma);

Coneprxanue TUCHUIUTHHEL
ONEMEHTBl TEOPHH MHOXECTB, HOJle KOMIUIEKCHBIX YHCeN, MATPHUIB], ONepaLiu
HaJl MaTPUIIAMH, OIIPEIENUTENN KBaAPATHEIX MATPHL, CUCTEMBI JIMHEHHEIX YPaBHEHHH,
JETUMOCTE B MOJIE LIENBIX YHCEN U MHOTOWIECHOB, 3JIEMEHTHl TEOPHHU CPaBHEHHH, KOOp-
JOWHATHBIA METOJ], BEKTOPBI HA IUNIOCKOCTH U B MPOCTPAHCTBE, IMHUU HA IUIOCKOCTH U B
IIPOCTPAHCTBE, TOBEPXHOCTH.
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