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HOACHUTEJBHASA 3AIIUCKA

Pabouast nporpaMma TUCHUIUTMHBI «AJIreOpay COCTaBlIeHa B COOTBETCTBHE C
TpeboBaHMsIMHU (DeepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa
BbIciiero oopazoBanus (nanee ®I'OC BO) no HampaBieHUIO MOATOTOBKU KaJlpOB
Beictiel kBamubukanuu 44.03.05 Ilemarornueckoe oOpa3oBaHue, YTBEPKIACHHOTO
npukazoM MuHucTepcTBa oOpa3oBaHHs W Hayku Poccuiickoit Qenepanuu u
npodeccuonansHoro crangapra «llegaror mnpodeccuoHanbHOrO OO0yYeHUS U
JOTIOTHUTENHHOTO MPO(HEeCCHOHATHFHOTO 00Pa30BaHU», YTBEPIKICHHOTO TIPUKA30M
MunucrepcTBa Tpyaa u counanbHoi 3auThl PO ot 8 centsaops 2015r. Ne608H.

Pabouast mporpamma JUCHUTIIMHBI «AJreOpa» BKIIOYACT MOSICHUTEIbHYIO
3aIHCKY, OpraHU3allMOHHO-METONYECKUE MaTtepualbl, KOMIIOHEHTBI
MOHUTOPHUHTA YYEOHBIX TOCTUKEHUN 00yHaAIOIINXCS U YU€OHbIE PECYPCHI.

b1.B.12. «Aunrebpa» - IUCUMIUIMHA BapHATHBHOW 4YacTH. TpyAOE€MKOCTbH
JUCIUILINHBI cocTaBisteT 11 3.e. mim 396 gacos, u3 Hux 160 yacoB oTBOIUTCS Ha
ayIuTOpHYI0 padoTy, 164 4acoB camocTosiTeIbHOM paboThl M 72 4Yaca Ha
KOHTpOJb. M3ydeHue AUCHUIIIMHE COTJIACHO IUIaHy MPOXOJIUT B TedeHue 4-X
CEMECTpPOB - B 3-eM, 4-oM, 6-M U 7-M cemecTpax. B TpeTbeM cemecTpe CTyIEeHTbI
n3yyvarot paznen « Teopust unucem», B 4-m «Teoputo MHOTOUTIEHOBY, B 6-M OCHOBBI
«JIuneitHo# anreOpel», B 7-M « ANredpandeckue CTPyKTYPhD».

Ilenwv oceoenus Oucyunaunvi: GopMHUpPOBaHHE OOIIETO MPEACTABICHUS O
3a/1auax W LeNsx MpeaMera, MeCTe M JIOCTOBEPHOCTU MPUMEHSEMBIX B IIKOJbHOM
Kypce aJiIrOpuTMOB, (hOpMHUpPOBaHUE MPOGECCUOHATBHBIX KOMIETEHIIUN CTYIEHTOB.

Mecmo oucuyunaunsl 6 peaiuzayuu 0CHOBHBIX 3a0ay 0OuLell NPeOMemHol
noozomoeku. Kypc AnreOpsl B oOleld MaTeMaTHYECKOW MOJTOTOBKE 3aHHUMAET
BOXHO MECTO, TaK KakK HMMEHHO B OJTOM Kypce HJACT BbIPabOTKAa OCHOBHBIX
QITOPUTMOB JICHCTBHIA ¢ BaXKHBIMA MAaTEMAaTHYECKHUMH CTPYKTypaMH TaKWMH, KaK
YUCJIOBBIE MHOXKECTBAa, MHOTOMEPHBIE IPOCTPAHCTBA, MHOTOYJIEHBI, CHUCTEMBbI
JMHENHBIX ypaBHEHUH, a TAKKE TAKUMH (PYHIaMEHTAILHBIMU TIOHITUSIMU aJITreOphl
Kak OWHapHas anreOpanueckas ornepauus, TpyIia, Koibio, noie. dopmupyercs

HaBBIK CTPOIroro MaréMaTH4CCKOI'0 O0Ka3aTCJIbCTBA. MaTepI/IaJ'I 9TOro Kypca B



3HAYUTEILHOU MEPC HUCIIOJIB3YCTCsA B IIKOJIbHOM KYPCC MATCMATHKH, a4 TAKXKE B

HaY4YHBIX HCCJICAOBAHUA B 0001 00JTaCTH MaTEMaTHKH U €€ IMPUITOKCHUAX.

Mecmo Oucyuniunvt 6 obecnedyeHuu o00paA30EAMETLHBIX UHMEPECOE
AuyHOCMU cmyodenma, odyuarwuiecoca no oucyunaune. JucuurmnHa Anredpa
dbopMupyeT y CTYIEHTOB yMEHHE TMPaBUIBLHO PACCYXAaTh, BBICTPAUBATH
JIOTUYECKUE IIEMOYKH COJEPKATEIbHBIX BBIBOJOB, PACIIMPAET MPEICTABICHUS O
MOHSATUSIX IIKOJBHOTO Kypca aireOpsl.

Mecmo Oucuuniunsl 6 y0061emeEOPEeHUU MmpedoBaAHUNl 3aKA34YUKOE K
6bINYCKHUKAM YHUgepcumema no OanHou Oucyunaune. Kypc anreOpsl B
IIKOJIbHOW MpOrpaMMe 3aHMMAaeT 3HauuTeabHoe MecTo. [Ipu oO0yuenun B BY3ax
OBIBIIIME IIKOJBHUKHU TaK € MPOJODKAIOT U3yUeHHE aireOpbl B HE3aBUCHUMOCTHU
OT BBIOpAaHHONW HMMHU CHEUUAIBHOCTH. B CBSI3M ¢ ATUM, WIKOJIBHBIA YUYUTEIb
MaTeMaTUKU JOJDKEH B COBEPIICHCTBE BIIaJIETh OCHOBHBIMU aireOpanyecKuMu
MOHATUSIMU, TPUYEM HE HA HHTYUTUBHOM YPOBHE, a YETKO IMPEICTaBISTh
MEXaHU3MbI IEUCTBUS T€X WJIM MHBIX MOHATUM U anroputmoB. [losToMy yuutesnb
MMETh 3HAHUS MO [JAaHHOW JUCUMIUIMHE, NPEBBIIAIONINE 3HAHUS IMIKOJBHOU
MporpaMMbl, 4YTOOBI H3JIaraTh IIKOJBHBIM MaTepuad Ha JOCTaTOYHO BHICOKOM
HAay4YHO-METOIMUYECKOM yYPOBHE.

3nanue Kakux y4eOHbIX OUCUUNIUH OO0JIHCHO NPeOulecmeosams
uU3yueHuro OanHnou oucyunaunsl.  Tax KaK ITOCTPOEHUE HEKOTOPBIX
areOpandecKkux CTPYKTYp BEAETCS MO aHaJIOTMM C HealreOpandeckumu, Oosee
TOTO, OHM SIBIISIFOTCS OOOOIIEHUSIMU STUX CTPYKTYp, TO IS JYYIIEr0 YCBOCHUS
YCTpOMCTBAa W PabOThl TaKUX airedpandyeckux OOBEKTOB HEOOXOAMMO 3HAHHE
IIKOJIBHBIX OCHOB T€OMETpPUH, TEOPUM YHCENl MaTreMaThdecKkoro ananusza. U3
Tr€OMETPUN HY>KHBI BEKTOPBI, MPEeoOpa3oBaHUsl KOOPAUHATHBIX CUCTEM; U3 TEOPHUU
YuceNl — 3HaHUE CBOMCTB YHUCJIOBBIX MHOXKECTB, M3y4aeMbIX B IIKOJBHOM Kypce
aNreOphl; U3 MATEMAaTUYECKOTO aHAINM3a — MOHATHE (DYHKITUH, IPOU3BOTHOM.

Jlna usyuenus Kakux Oucyuniun Oyoem UCHOIb306AMbCA MAMeEPUal

OaHHOU Oucyunaunbl. Matepuan IUCHUIUIMHBI AJNreOpa HOCUT 3aBEpIIAONIi



xapaktep. BMecte ¢ Tem, B HeM jgaeTcsd HeoO0XoauMoe OO0OOCHOBAaHHE MHOTUM
byHIaMEHTAIBHBIM 3HAHUAM W3 JPYTrux JIucuMIuiMH. Hampumep, B Kypce
AnreOpsl JaeTcsi HeoOXoAuMas MOJTOTOBKA JJIsl PEIICHUST CHUCTEM JIMHEHHBIX
ypaBHEHHH, pabOThl C MaTpullaMH, OIpeASTUTEIIMHA, apuPpMeTHIYeCKUMU
BEKTOPAMHM, MHOTOYIEHAMH, KOTOPBIE HCIOJB3YIOTCA NPU H3YYEHUH JPYTHX
MaTEeMaTHUYCCKUX JUCIATIIINH.

Texnonozusn npouecca odyuenus oucuunaune. llpu 0OydYeHUH HTaHHOU
JIUCIUATIIIMHE IJIAHUPYETCS MIPUMEHCHUE TEXHOJIOTUI: COBPEMEHHOE
TPAAUIIMOHHOE oOyueHue (JIEKIIMOHHO-CeMHHapCKasi-3aueTHas CHUCTEMa,;
MeJlaroTuKa COTPYJAHUYECTBA; MpoOiIeMHOe OOydYeHHE; KOJUICKTHBHBIH CIOCO0
00y4eHUs; TEXHOJOTUH MOIYJIBLHOTO O0YUYEeHUS; TEXHOJIOTHS MaCTEPCKHUX.

[Ipy wm3ydeHnn aucHUIUITUHBI AjreOpa OCHOBHBIMU (opMaMH OOydeHHS
ABJSIFOTCS JIEKUWM W TPAKTUYECKHE 3aHATHSA. Ha JeKusx cucreMaThudecku
W3JIaraeTcsi MaTepuall, NPEeayCMOTPEHHbIM mnporpammMor. Ha mpaktudecknx
3aHATUSIX 3TOT MATEpUA 3aKpEIUISICTCS B MPOLECCE OINpoca, PEIICHUs 3ajad,
MIPUBEIACHUS MIPUMEPOB, JIoKa3aTeIbCTBa YTBEPKIACHU, MPOBEICHUSA
CPaBHUTEIIPHOTO aHaJM3a CO IIKOJBHBIM KypcoM anredpel. IIpemycMmorpena
JIOMAITHUE WHIWBUAYaJIbHbIC 3aJlaHus, ayJUTOPHbIE KOHTPOJIbHBIE PabOThI U
cepusi HEOOJBIIUX CaMOCTOSITENIbHBIX PA0OT Ha 3HAHUE OCHOBHBIX TMOHSTUN
TUCUUATUIMHBL. MTOroBOM NPOBEPKOW 3HAHWK SIBIISIFOTCS 3a4€Thl M DK3AMEHBI.
OLleHOYHBIE CPENICTBA PE3YJIbTATOB OCBOCHUS AUCLUMIUIMHBI, KPUTEPUU OLECHKHU
BBINIOJIHCHUS 3aJJaHUM TIpelIcTaBieHbl B pazaene «DOHAbI OLIEHOYHBIX CPEJICTB

JUTS IPOBEACHUS POMEKYTOUYHOM aTTECTALIUN.

ITnanupyemoie pezynvmamot 00yuenusa. B 1poliecce U3ydeHUs JAHHOTO
Kypca AnreOpbl UIET BhIPAOOTKA OCHOBHBIX QJITOPUTMOB JEHCTBUN C Ba)KHBIMHU
MaT€MaTUYECKUMH  CTPYKTypaMu  TaKMMH, KaK 4YHCIOBbIE  MHOXECTBA,
MHOTOMEpHBIE MPOCTPAHCTBA, MHOIOYJIEHBI, CHUCTEMBI JIMHEMHBIX YpPaBHEHH, a
TaKK€ TaKUMU (PyHIaMEHTaIbHBIMU TOHATUSIMU anreOpsl Kak OuWHapHas

anreOpanyeckasl omepanus, TpyMma, Koybio, moine.  DopMHupyeTcs HaBBIK



CTpPOroro MaTeMaTHYEeCKOTO JoKa3aTenbCcTBAa. Marepuan 3TOro Kypca B
3HAUUTEILHON Mepe MCMOJB3YETCs B IIKOJIBHOM KypCce MaTeMaTHUKH, a TakkKe B
HAYYHBIX HCCIIEAOBAaHUA B JIOOOW 0O0NacTH MaTeMaTHMKH U €€ MPUIIOKCHHSIX.
Kpowme Toro, uner ¢popMupoBaHue TaKUX KOMNemeHyutl, Kak:

OK-3 crnocoOHOCThIO HCIONB30BAaTh ECTECTBEHHOHAYUHBIE M MAaTEMaTHYECKHUE
3HAHUS JJI1 OPUEHTUPOBAHUS B COBPEMEHHOM MH(POPMAIIMOHHOM MIPOCTPAHCTBE
OK-5 cnocoGHOCThIO paboTaTh B KOMaH/A€, TOJEPAaHTHO BOCIHPUHUMAThH
collMajbHbIC, KyJIbTYpHBIC U TMYHOCTHBIE Pa3INyIns

OIIK-1 roTOBHOCTBIO CO3HAaBaTh COLHUAIBHYIO 3HAYUMOCTb CBOEHW Oymyiiei
npodeccuu, o61agaTh MOTHBAalMEl K OCYIIECTBICHHIO MpOo(decCUOHATbHON
JESITEIBHOCTH

OIIK-2 cnocoOHOCTBhIO OCYHIECTBIIATh OOY4Y€HHE, BOCIUTAHUE U PA3BUTHE C
y4eTOM COLMAJIbHBIX, BO3PACTHBIX, NCUXO(U3MUECKUX U WHAMBHUIYAITbHBIX
O0COOEHHOCTE, B TOM YHclIe OCOObIX 00pa3oBaTENbHBIX MNOTPEOHOCTEM
oOyJaroImmxcsl

OIIK-5 BiasgeHreM OCHOBaMHU MPO(PECCUOHAIBHON ATUKU U PEUYEBOM KYJIbTYpPbI
IIK-4 criocoOHOCTBIO KCIOJIB30BaTh BO3MOXKHOCTH 0Opa30BaTENbHOM Cpeibl AJs
JOCTHKEHHS] JINYHOCTHBIX, METaNpEeJAMETHBIX W TMPEIMETHBIX PpPe3yJbTaToB
oOyueHuss u oOecreyeHus KadyecTBa y4YeOHO-BOCIUTATEIBLHOIO IMpolecca
CpeICTBaMH MPENo1aBaeéMoro yueOHOro npeamera

IIK-6 TOTOBHOCTBIO K B3aUMOJCUCTBHIO C YYaCTHHKaMH 00pa30BaTEIILHOTO
nporecca

IIK-7 cmocoOHOCThIO ~ OPraHU30BBIBATH  COTPYJHUYECTBO  OOYYAIOIIMXCH,
NOJICPKUBATh ~ AKTUBHOCTh M HMHHUIIMATUBHOCTh,  CaMOCTOATEIHHOCTH

00y4JaroIuxcsi, pa3BUBaTh UX TBOPUYECKUE CITOCOOHOCTH.



3agauu ocBoeHHs IInanupyemsle pe3yJbTaTbl 00y4eHHS 11O Kon
AUCHHUILTHHBI AUCHHUILINHE (JeCKPHIITOPHI) pe3yJibTa
Ta
o0y4eHust
(koMmeTe
HIIHS)
Pacummpenue u 3HaTB: OCHOBHBIE ITOHATHS TEOPUU JEIIMMOCTH YUCEI U OK-3
yriIyOJICHHE MHOTO4JICHOB, TCOPHH CPaBHEHUH, aJIreOpbl MaTpHII, OIIK-1
MOHSITHIA Pa3/elIOB | OMPEIeIUTENb, INHEHHAS 3aBUCUMOCTb, Oa3uC, paHT [1K-4
ayreOpsbl: CUCTEMBI BEKTOPOB, JINHEHHBIE OIIEPATOPHI,
JAuHeWHas anredpa, | OpTOroHaJIbHBIE U OPTOHOPMUPOBAHHBIE
TEOpHs YHCell, peoOpa3oBaHusl, OCHOBBI alIreOpanyeckux CTpyKTyp,
Teopus MOHSITHS TPYIIIBL, KOJIbLA, 0Js. [loHnmare Mecto
MHOT'OYJICHOB, U3y4aeMoro Marepuaia B o0Iel CTpyKType TUCLUIUINHBI.
anreOpanyeckue YMeTh: NpOBOIUTH TEOPETUKO-UYUCIIOBBIE UCCIIEIOBAHUS;
CTPYKTYpBbI pelarh 3aa4d TEOPUHU CPAaBHEHMI U €€
MHOTOYHMCIICHHBIX apH(PMETHUECKHIX MPHUIIOKECHUI,
HaXOJUTh MPUOIMKEHUE IeHCTBUTEIbHBIX YUCEI
palrOHaIbHBIMU; BBIOIHITH TEOPETUKO-
MHO’KECTBEHHBIE OIEpalliy HaJl KOHEYHBIMU U
OECKOHEYHBIMU MHOKECTBAMU; aHAJIU3UPOBATh
CTPYKTYpY OILIpENEICHUN TOHATH; aHaJTU3UPOBATh
MIPOCTEUIIINE PACCYKICHHUS, HAXOIUTh OIINOKHU B
paccyXIEeHHUAX; WLTIOCTPUPOBATh TEOPETUKO-
anredpandeckuil MoaXo ] K MOHATUSAM U OllepalMsIM HaJ
AJIEMEHTaMH U3y4aeMBbIX CTPYKTYp IpUMEpaMH U3
y4eOHUKOB.
®opmupoBaHue 3HaTh: beCKOHEUHOCTh MHOXKECTBA ITPOCTHIX YHCEI B OK-3
CIIOCOOHOCTH HaTYpaJIbHOM PsJly U HEKOTOPBIX apu(PMETHIECKUX OK-5
CTYJICHTOB nporpeccusix. OCHOBHOE CBOMCTBO IPOCTOTO YUCIIA. OK-6
PUMEHSITh Teopema o genuTeNax HyJs B KOJIbLIE KJIACCOB BHIYETOB. OIlK-1
IIOJTyYEHHBIE ITosie BBIUETOB 1O IPOCTOMY MOAYJIH0. Teopemsl o OIIK-2
3HAHMS K PEHICHUIO | BhIYETaX JUHEHHBIX (GopM. MyJIbTUIIMKATUBHOCTD U OIIK-5
3a7a4 Ha saBHbIe (popmyiel pyHkIMN Ditnepa. Teopemsl Ditnepa I1K-4
JI0Ka3aTeNbCTBO, u ®epma. Teopema o uncie pemeHuid cpaBHeHus 1-oi [1K-6
JIOTUYECKH crenieHu. Teopema 0 paBHOCUJIBHOCTH CPaBHEHUS U I1K-7
BBICTpaUBaTh CHCTEMBI CpaBHEHUN. Teopema 0 4uciie pemeHuin
MaTepuan CPaBHEHMs 110 MPOCTOMY MoAyIr0. Uucino kiaccos

KBAJIPATUYHBIX BBIYETOB M YHUCJIO KJIACCOB
KBAJIPATUYHBIX HEBBIYETOB I10 IPOCTOMY MOJIYJIIO.
BriBoa nmpusHakoB genumocTH. CBOMCTBA OAXOIAIINX
npo6eii. CyiiecTBOBaHUE U €IMHCTBEHHOCTh 3HAUCHUS
enHou apoou. Bo3M0OXHOCTh U €TMHCTBEHHOCTD
TaKOTro npeacrasBieHus. Teopema Jlarpanxka o
KBaJIpaTUYHOU UPPALIMOHATILHOCTH. Teopema 0 3HaueHUHn
nepuoanveckoi 1enHoit npoou. Teopema upuxie o
MPUOIMKEHUH TEUCTBUTEIBHBIX YMCEI PAIlHOHATHHBIMH
JIpoOsSIMU C 33JJaHHBIM OTPaHHYEHHEM Ha 3HAMEHATelh
npobu. Teopema o HaumydIeM NpuOImKeHuu. Teopema
JInyBus.

Ymern: OnpeaensTe TMHEMHO 3aBUCUMYIO U JIMHEHHO
HE3aBHCHUMYIO CHCTEMBI BEKTOPOB, 0A3UC U PAHT CUCTEMBI




BEKTOPOB. YMETh HAXO/IUTh MATPHULIbI IIEPEX0a OT
OJIHOTO 0asuca K ApyroMmy, KOOpJIUHAT BEKTOPa,
CKAJIIPHOTO MTPOU3BEICHNUS, OPTOTOHAJIBHBIX BEKTOPOB,
OPTOTrOHAJILHOW CUCTEMBI BEKTOPOB, HOPMbI BEKTOPA,
OPTOHOPMHPOBAHHOIO 0a3Kca CUCTEMBbI, €BKIJIMJI0BA
MPOCTPAHCTBA. Y MEHHE HaXOAUTh, 00pa3, sapo
JUHEWHOTO OIepaTopa, MaTpuIly JUHEHHOTO orepaTopa,
COOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPBI
JIMHEMHOTO oreparopa.

YMeHue 10Ka3bIBaTh, UTO 3aIaHHOE OMPEICIICHHBIM
o0pa3om npeoOpa3zoBaHKe TMHEHHOTO MTPOCTPAHCTBA
sIBJIsIeTCS JIMHEHHBIM. [IpoBepsTh aKCMOMBI TPYTIIIHI,
MPUMEHSATDH NMPU3HAK TOATPYIIIBI, CTPOUTH TPUMEPDI
rpymi, Tabmuiy Kamu i1 KOHeuHO# Tpymibl,
YAOBJIETBOPSIOIIYIO TAHHBIM CBOMCTBAM, CPOUTH TPYIIITY
0 33/IaHHBIM 00Pa3yIOIIUM 3JIEMEHTaM U
OTIPEICIIAIONINM OTHOIICHUSIM, (DaKTOPTPYIIITY, TPYTIITY
n30MOp(QHYIO WM roMOMOpQHYIO ganHOoW. [IpoBepka
MPaBHJIBHOCTH BBITTOJHEHUS apu(PMETHUIESCKUX
onepanuii. HaxoxaeHue ocTtaTKoB OT AECNEHUS CTENEHEN
yucia. BeipaxkeHune 3HaueHus IeNHON ApoOu yepes
€€ MoJHble YyacTHbIE. [IpencraBienne AeiCTBUTEIbHBIX
YHUCeI HEeMHBIMU Ipo0siMu. [I[puMeHeHne TeopeMbl
Jlupuxiie K MpeacTaBICHHIO IIPOCTOro yrcia P=1mag
B BUJIE€ CYMMBI JIBYX KBajipaTtoB. KoHCTpyKIIMs
TPAHCUEHACHTHBIX YHCEJ Ha OCHOBE TEOPEMBI
JInyBUILIA ¢ TOMOIIBIO LIEMTHBIX IPOOEH.
JlokazaTenbCTBO CBOMCTB JICIMMOCTH MHOTOYJICHOB.
OtaeneHne KpaTHbIX MHOXKHUTENIE MHOTOUJIEHOB
OrnpenensTh HENPUBOAUMOCTH MHOTOWICHA HAJl JAHHBIM
M0JIEM, IPUMEHEHHE PA3IMYHBIX METO0B HAXO0KICHHS
KOpHEH MHOTOWICHOB HAJl JaHHBIMH TIOJISIMHU.
OrnpenensTs rpaHULIbI HAX0XKACHUS KOPHEH, OTACIITh
KOPHU JPYT OT Apyra. YIopsA04uBaTh MHOTOUYJICHBI B
JIEKCUKOTpahUIeCKOM MOPSIJIKE, OMPEENATh CTEICHH
MHOTO4ICHA 110 OTHOIIEHUIO K IEPEMEHHBIM U CTETICHb
caMoro MHorowieHa. OnpeaensiTh CAMMETPUYECKUE
MHOTO4ICHBI, TPEICTABIISITH CAMMETPUIECKUN
MHOTOYJICH, KaK MHOT'OYJICH OT OCHOBHEIX
CHUMMETPHUYECKUX MHOTOWICHOB. ¥ MEHHE BBITIOTHSTh
CJI0’)KE€HUE BEKTOPOB U YMHOKEHHE HA YUCIIO, HAXOIUTh
JTUHEHWHYI0 KOMOWHAIIMIO BEKTOPOB, MPOBEPSTH CUCTEMY
BEKTOPOB Ha JIMHEHHYIO 3aBUCUMOCTb, HAXOJAUTh €€ PaHT
1 0a3UCHl CUCTEMBI, BBIpAXKaTh BEKTOPBI CUCTEMBI Yepe3
ee Oasmc.

YMeHne mpoBOAUTH CTPOTO MAaTEMATHUYECKHE
JI0Ka3aTeJIbCTBA CBOMCTB JIMHEWMHOM 3aBUCUMOCTH,
CyIIeCTBOBaHUS 0a3nca CUCTEMBI M OJTHO3HAYHOCTH
ompesieNieHus: paHra cucteMbl. OnpenensiTh, OyIeT u
JTAHHOE MHOKECTBO aJreOpandecKux BEKTOPOB
BEKTOPHBIM IPOCTpaHCTBOM. HaxoauTh pa3MepHOCTh U
0a31c BEKTOPHOTO MTPOCTPAHCTBA, KOOPIMHATH BEKTOPOB




B JIaHHOM 0a3uce, MaTpHIly Iepexo/ia OT OJHOTo Oa3uca K
JIpyromy, HOpMy BEKTOpa, yroJl MEKy BEKTOpamH,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, IIPUBOJUTH
IIPUMEPBI Pa3IUYHBIX BEKTOPHBIX POU3BEICHUN,
IIPUMEHATH METOJ OPTOTOHAIIM3aLlUHA BEKTOPOB,
HAXOJUTh OPTOHOPMUPOBAHHBIN 0a3UC CUCTEMBI
BEKTOPOB. IIpoBepATH aKCHOMBI KOJIBLIA, IPUMEHSTH
MIPU3HAK MOJIKOJIbLIA, HAXOUTh UJ€all, CTPOUTH IIPUMEPHI
KOJIEL, YIOBJICTBOPSAIOLIME 3aJaHHBIM CBOMCTBAM,
(bakTOPKOIBI0, KOIBIO H30MOP(HHOE UITU TOMOMOpP(HOE
JaHHoMy. [IpoBepsATh aKCMOMBI 110JIsA, IPUMEHSATH
MIPU3HAK MO0, CTPOUTh IPUMEPHI TOJIEH,
YAOBJICTBOPSIOIIKE 3aJaHHBIM CBOKWCTBAM, IIOJIE,
n3oMop(hHOE UM TOMOMOP(PHOE JAHHOMY, TIOCTPOCHUE
paclIMpeHni OJIEH.

Baaners: aHanu3 CTpyKTYphI ONPEACIICHUIN TOHATH;
IIPOBEACHUE MPOCTENIINX PACCYKIACHUN ITPU
JI0OKa3aTeJIbCTBE CBOMCTB M OCHOBHBIX YTBEPKICHUN;
CaMOCTOSITEJIBHOIO IOUCKA JIONOJIHUTEIBHOIO
TEOPETHUYECKOr0 MaTepHUala U HECTaHAAPTHBIX 3a1a4 110
M3y4aeMbIM TeMaM. BbeInoiHEHNE IEHCTBUI HAJl
MHOT'OYJIEHAMH, 10KAa3aTEIbCTBO PA3JIMYHbBIX CBOWCTB
Onepaluii Hal MHOIOYIeHaMH U CBOMCTB JAEIMMOCTH
MHorowieHa, Haxoxaennn HOJl u HOK muorowieHos,
MIPOBE/ICHUE LIETIOYEK AITOPUTMUYECKUX JCHCTBUI B
OIPEIEICHUN HETPUBOANMMOCTH U KOPHEH MHOTOWICHOB.
JI0Ka3aTeJIbCTBO HEMPUBOJUMOCTH MHOTOWIEHOB HA/Jl
JTAHHBIM T10JIEM, OTIPEJIEICHUS I'PAHNL] KOPHEN
MHOT'OYJIEHOB, OT/IE€JIEHUSI MHOTOWIEHOB JIPYT OT ApyTa.
IIpoBepka akcHOM BEKTOPHOI'O IPOCTPAHCTBA,
HaXO0’KJIeHHE Pa3MEpPHOCTH U 0a3nca BEKTOPHOTO
IIPOCTPAHCTBA, KOOPAMHAT BEKTOPA B JaHHOM Oasuce,
BBIYMCIICHUE CTAHIaPTHOTO CKAISPHOIO IIPOU3BEIACHUA,
IIPUMEHEHNE METOAa OPTOTOHAIM3ALMH IS ITOTyYEHUS
OpPTOTOHANILHOTO 0a3uca, BEIUMCICHHSI HOPMBI BEKTOpa U
yriia Mexay Bekropamu. [IocTpoeHHs KOHEUHBIX TPYII C
3a/IaHHBIMU CBOMCTBAMM, HAXO0XK/IEHUE MOATPYIII,
OIpeeTeHue NopsIKa IPYIIIbL, TOATPYIII, 3JIEMEHTOB
TPy, 10Ka3aTeNbCTBO H30MOP(HU3MA HIIH
romomop¢usma rpyni. [ToctpoeHus: npuMepoB KoJjel ¢
3a/IaHHBIMU CBOMCTBAMH, HAXOKICHHE MOIKOJIEL,
U7ealoB, J0Ka3aTelbCTBO U30MOphU3Ma WIH
romomopdu3ma koser. [loctpoeHust npumMepoB noJei ¢
3a/IaHHBIMH CBOMCTBAMM, HAXOXKJICHHUE MOIITOJIEH,
JI0Ka3aTeabCTBO M30MOp(hU3Ma HIIM TOMOMOp(HU3Ma
MOJIEH, TOCTPOCHUE PACIIUPEHUN MOJICH.

[Tpuobperenue
CTYJIEHTaMH OIIbITa
IIPUMEHEHHUS
MOJTy4YEHHBIX
TEOPETUYECKUX
3HAHUM M YMEHHU

3naTh: KaHoHMYECKOE pa3IoKEHUE HATYPAIBLHOTO
yucia. CpaBHEHUE U CUCTEMA CPABHEHUN C HEU3BECTHOMN
BEIMYNHOM. . CpaBHEHMS 11O IPOCTOMY MOJYJIIO.
JIByuneHHbIE CPaBHEHUS IO TPOCTOMY MOJYJIIO.
KBanpartndHble BbIYETHI M HEBBIUETHI. Kpurepuit
KBaAPATHUYHOI'O0 BEIYECTA U HCBBIYCTA 110 ITPOCTOMY

OK-3
OK-5
OK-6
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OIIK-2
OIIK-5




TEOPETHYECKOTO
Xapakrepa K
pELICHUIO
MPaKTUYCCKUX
3aj1a4 Kypca.

Moayio. Ilpuioxxenus teopemst JInyBusis k
JI0Ka3aTeIbCTBY HPPALMOHAIBHOCTH. 3HAHUE METO/I0B
peLIeHUs] CUCTEM JINHEWHBIX YPABHEHUN U METOJ
IIPOBEPKH JIMHEHHON 3aBUCUMOCTH CHUCTEMBI BEKTOPOB.
3HaTh OCHOBHBIE (POPMYJIBI ¥ AITOPUTMBI JEIUMOCTH
MHOTOYWJIECHOB, HAX0KIC€HNUsI KOPHEH MHOTOYJICHOB,
OTJZICJICHUS KPATHBIX MHOYKUTEJIEH.

YMmets: [IpuMeHsTh onycaHHbIE aAITOPUTMBI U (HOPMYJIBI
K PELICHUIO CUCTEM JIMHEHHBIX YPaBHEHUN, 3a/1a4,
CBSI3aHHBIX C MAaTPUYHON anreOpoi, BIYUCIIATh
oTIpesieuTeNN HanboJiee palroHaTbHBIM CIIOCOO0M,
pelaTs CpaBHEHHUs -0l CTENEHU U JBYUYJICHHbBIE
CpaBHEHMsI OOJIBIINX CTENEHEN, pelaTh 3aauu U3
TEOPUU MHOTOYJICHOB, CBS3aHHBIE C HAXOXKICHUEM
KOpHEH HaJ| pa3JINYHbIMHU YHACIOBBIMU NOJSIMU. Pemenne
CUCTEMBI CPAaBHEHUI C HEU3BECTHOW BEJTMYMHOM,
CpaBHEHMH 1-0OH CTENeHU, CPaBHEHUH 10 IPOCTOMY
MOJYJIFO, CPABHEHHI 110 CTENIEHU IIPOCTOrO YUCIIa.
Penykuus cpaBHEHUs 10 COCTAaBHOMY MOZYJIIO K
CPaBHEHHIO 110 CTEIEHH IIPOCTOr0 YUCia U K CPABHEHUIO
110 NpocToMy Moy 0. [IpuMeHeHne nHAEKCOB K
pElIeHUIO cpaBHEeHM 1-0# cTenenu. Pemenue
JBYYWICHHBIX CPaBHEHHI 110 IPOCTOMY MOJYJIIO.
IIpumenenune cxemel ['opHEpa K pa3InyHOro BUAA
3agadam, Haxoxnenue HOJI ¢ momolipio anropurma
EBknmna u ero nunHeiHoi popmer, Haxoxxaenne HOK
MHOT'OYJICHOB.

Baaners: Metogamu pelieHus anredpandeckux 3a/1ad;
HaBpikaMu B penieHun CpaBHEHUN U CUCTEM CPAaBHEHUU
1-o0i cTeneHu Mo MPOCTOMY MOTYJIIO, TIO CTEIEHH
MPOCTOr0 YUCJa, 10 COCTABHOMY MoAy 0. HaBbikamu B
MPE/ICTaBICHUU JICHCTBUTEIBHBIX YHCEI IISTHBIMU
IpoOsiMu, BUAE OECKOHEUHBIX NECATUYHBIX TPOOEi.
[IpuMeHATh pa3IuyHbIe METOIBI HAXOXKICHUSI KOPHEH,
[IpuBeneHrne MHOTOUJIEHA OT HECKOJIBKUX MEPEMEHHBIX K
JIEKCUKOTpadUUecKH yopsgoueHHON (hopMe 3aIucH.
BripaboTka HaBbIKa 3a/1aHUs TMHEWHOTO OIepaTopa
Pa3IMYHBIMH CIIOCO0aMHU, 10Ka3aTeIbCTBA TMHEHHOCTH
JTAHHOTO OTEpATOpa, HAXOXKIECHHS MaTPULIbl TMHEHHOTO
omieparopa, siipa, COOCTBEHHBIX 3HAUYCHUN U
coOCTBEHHBIX BEKTOpPOB. [IpencraBienrne MHOTOUIEHA OT
HECKOJIbKUX MEPEMEHHBIX BHI€ MHOTOWJIEHA OT
OCHOBHBIX CUMMETPUYECKUX MHOTOWICHOB. HaBbik B
HAXOXJICHUU JTUHEHHON KOMOMHAITUN BEKTOPOB,
MIPOBEPKU JTMHEHHOM 3aBUCHUMOCTHU CUCTEMBI,
HaxO0XXJIeHWU 0a3uca CUCTEMbI U PaHTa, B IPUMEHECHUH
Mmetona ['aycca pemenus CJIY k onpenenenuto
JIMHEMHOM 3aBUCUMOCTH CUCTEMBI BEKTOPOB.

I1K-4
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3.1.1. TexHosornyeckasi KapTa 00y4eHus JMCUUIJINHE

Auareopa
(HaMMEHOBaHUE)
Jas o0y4yaromuxcsi 00pa3oBaTeIbHOI NIPOrpaMMbl
0aKaJaBpOB MeJarornieckoro odopazosanus, 44.03.05, npopuin Marematuka n Undopmatuka

(HampaBJICHHE U YPOBEHb HOATOTOBKH, MK (P, TPOPHIIb)
1o 04HOii hopMe 00yUeHH s

(obmas Tpygoemkocth 11 3.¢.)
HaumeHoBaHue pa3fenos U TeM Bcero AyIUTOPHBIX 4acoB Bueaynu- DOpMBI U METOIbI KOHTPOJISL
4acoB | BCEro | JIEKIMH | MpaKkTHYECKHe TOPHBIX
(3.e.) 3aHIATHS 4acoB
Mooyns 1. Teopus uucen 180 72 36 36 72 3k3ameH (36 YaCOB-KOHTPOJIb)
(53.e.)

Pazoen 1.1. | 1. Teopema o nenernu ¢ octatkoMm. OrtHomieHue | 16 8 4 4 8 Jomanraune paboThI,
Herumocmo penmumoctd. HOJI m HOK. B3aumHo mpocTeie CaMOCTOSATEIFHBIE pabOTHI, pedepaTsl,
yensix yucen. | 4ucna. JIOKJIa]Ibl,
Cpasnenus. 2. Tlpocteie w cocraBHBle uymcna. OcHoBHas | 8 4 2 2 4 Kontponpnaspabora Nel.1

Teopema apupMeTHky. Yncino u cymma Jienurenen DK3aMeH

HaTypaJbHOTO YHCIIa

3. BeckoHEYHOCTHP MHOXKECTBa NPOCTHIX dmcenl. | 16 8 4 4 8

[Mpu3Hak MpOCTOTHI 4YMCIIA, peuIeTo IpaTocdeHa.

Hepasenctso YeObimena.

4.  CpaBHeHus, ux cBorcTBa. Konbio kiaccoB | 8 4 2 2 4

BBIYETOB.

5. Oyukiusa Ditnepa. Teopemsr Diinepa u Depma. | 8 4 2 2 4

[ToJjie KIacCOB BBIUETOB [0 IPOCTOMY MOAYIIIO.
Pazoen 1.2. | 6. CpaBHEHUSI U CUCTEMBI CPABHEHHI C 16 8 4 4 8 Jlomaraue paboThi,
Cpasnenusn ¢ | HEU3BECTHOM BEJIMYMHON. PaBHOCUIIbHBIE CaMOCTOATENbHBIE pabOTHI, pedepaTsl,
Heu3secmnoil cpaBHeHus. CpaBHeHus | creneHH. JIOKJIa]Ibl,
6eNUYUHOIL. 7. CpaBHEHUs 110 IPOCTOMY Moyit0. CpaBHEHUS 8 4 2 2 4 Konrponbnas pabora. 1.1
Apupmemuueckue | 1o creneHu npocToro yucia. CpaBHEHHS 110 DK3aMeH
npunosicenus COCTaBHOMY MOAYJIIO.
meopuu 8. [lokazaTenu KJIaccoB U YHCEN MO JAHHOMY 8 4 2 2 4
cpasHenuil. Moxymo. [Teppoobpa3nbie kopHU. VIHIEKCH Uncen

1 KJIACCOB IO JIAHHOMY MOJTYJIIO.

9. JIByusieHHBIE CpaBHEHHS 110 ITPOCTOMY Moaymo. | 8 4 2 2 4




KBagpaTudHsie BBIYETH U HEeBBIYETHL. CHMBOI
Jlexxanapa.

10. Apudmerndeckwe TPIIOKCHHS  TEOPHH | 8 4 2 2 4
CpaBHEHMII.
Pazoen 1.3. | 11. llenHas npoOb, TOAXOIAIINE TPOOH. 16 8 4 4 8 JloMarniaue paboTHI,
Ilennvie  Opobu. | IlpencraBieHue AEHCTBUTEIBHBIX YHCEI LETTHBIMU CaMOCTOSATENbHBIE PaOOTHI, pedeparsl,
npeocmasnenue JIpo0sIMU. JIOKJIa]Ibl,
OelicmeumenbHyIxX Kontponbnas pabora Nel.2
yucen  uyennvimu | 12. KsagpatudHeie HPPAIMOHATBLHOCTH. 16 8 4 4 8 DK3aMeH
opoodamu. [pubnuxeHue NeHCTBUTEILHBIX YHCEN CITHBIMH
Ilpuénusicenue npobsimu. Teopema upuxite, €€ mpuMeHEHHE.
oelicmeumenbHblx
uucen 13. Teopema JlnyBmiis u e€ mpUMEHEHHUE K 7 4 2 2 4
nooxooawumu MIOCTPOEHHIO TPAHCICHICHTHBIX YHCEN U K
opooamu. JI0Ka3aTeNbCTBY HPPAMOHAILHOCTH.
Anceopauueckue u
mpaHncyeHoeHmHbl
e yucna.
Monyab Ne2 «Teopus mnozounenoe» 90 (21;5 40 20 20 50 IK3aMeH
3.€.
Pazoen 2.1. 1. MHoro4sIeHbl Haj 00JIaCThIO 1IEJIOCTHOCTH. 16 8 4 4 8 Jlomanaue paboThl,
MHuozounenst Hao CaMOCTOSTENIbHbIE PaOOTHI, pedeparsl,
oGaacmyio 2. MHorousueHsl Haj MOJIEM. 18 8 4 4 10 AoIcTalbL,
yenocmuocmu  u KontponsHas padora Ne2.1
HaO0 nonem Komnoxsuym
3auer .
Pazoen 2.2, 3. MHOroujeHsl HaJl YUCIOBBIMH ITOISIMU. 18 8 4 4 10 JoManraue padoTHI,
Mnuozounenst nao CaMOCTOSATENbHbIE PaOOTHI, pedeparsl,
yuCcn06LIMU JIOKJIa]Ibl,
nonsamu. KonrponbHas pabora Ne2.2
Haxoocoenue Komnoxsuym
KopHell 3auer .
MHO20UJIeHa.
4. Haxox/JeHnue KOpHeW MHOTOYJICHA. 16 8 4 4 8




Pazoen 2.3. 23. 5. MHOTO4JIEHBI OT HECKOJIBKIX IIEPEMEHHBIX. 12 4 2 2 8 Jlomanraune padboThl,
Mnuozounenst om CaMOCTOSATENbHBIE PaOOTHI, pedeparsl,
HeCKOIbKUX JIOKJIa]Ibl,
nepemeHHbIX Kontponbnas padora Ne2.2
Komnoxsuym Ne2
3auet Ne2.
6. CUMMETpHYECKHE MHOTOUWICHBI. 10 4 2 2 6
Monyab Ne3 «/Iuneinas anzeopay 36 (1) 28 14 14 8 3a4er
3.€.
Paszoen 3.1 10 8 4 4 2 Jomanrane paboThI,
Juneiinsle 1. BekTOopHBIE IPOCTPAHCTBA HAJ ITOJIEM CaMOCTOSATENbHBIE PAOOTHI, pedeparsl,
npocmpancmea JIOKJIaJIbl,
Kontponpras padorta Ne 3.1
JloMamiHsIs KOHTpOIbHAs pabdoTa Ne 3.1
2. CkaisapHoe IpOU3BeICHHE BEKTOPOB. 12 10 6 4 2 Komnoxsuym Ne3
EBKIMI0BO BEKTOPHOE MIPOCTPAHCTBO. 3auet Ne3.
Pazoen 3.2, 6 4 2 2 2 Jlomanaue paboThl,
Juneiinvte 3. JIuHeiiHbIe OnepaTopsl. CaMOCTOSTENbHbIE PaOOTHI, pedeparsl,
onepamopul. JIOKJIa]Ibl,
Kontponsnas padora Ne 3.2
JlomamiHss KOHTposbHas paboTa Ne 3.2
KomnmokBuym Ne3
3auer Ne3.
4. CoOcTBeHHBIC 3HAYCHUS U COOCTBEHHEIC 8 6 2 4 2
BEKTOPBI JINHEHHOTO OIepaTopa.
90 (2,5 28 14 14 26 sKk3aMeH (36 4aCOB-KOHTPOJIb)
Moayab Ned «Anzedpauueckue cmpykmypoi» 3¢
Pazoen 4.1. 1. BBeneHue B TEOPHIO TPYIIIL. 4 4 2 2 0 JoManraue padoTHI,
Tpynno. ;E(I)I\I/(IJ(-:;;;HTGHBHBIC paboTsl, pedepartsl,
2. Teopust KOHEUHBIX TPYIII. 6 4 2 2 2 KowrtposbHas pabota Nod. 1
o
3. N3omMopdpu3MbI 1 TOMOMOPGHU3MBI TPYIII. 6 4 2 2 2 ﬁgg;g::;;;:;g gg;’:?\?gfié?m Ne 4l
Jlaboparopnas padota Ne4.1.2
Jlabopatopuas padora Ne4.1.3
Komnoksuym Ned
Pazoen 4.2. 4. Beenenuie B TeOpHIo Kosetl. JlemuMocTh B 5 4 2 2 1 Jlomamaue paboThi,
KoJbliax. PakTopKOIIBIIO. CaMOCTOSATENbHbIE PaOOTHI, pedeparsl,
Konbua.
5. @akTopuanbHbIe ¥ €BKJIHUIOBBI KOJIbIIA. 2 2 1 1 0 TIOKJIAJIBI,




6. 3oMoppu3MBI 1 TOMOMOPQHI3MBI KOJICTI. 3 2 1 Kontponpnas padora Ned.2
JloMamiHsIst KOHTpOsIbHAs padoTa Ne 4.2
JlabopaTopnas padorta Ned.2.1
JlabopaTopnas padota Ne4.2.2
Komnoksuym Ned
o 7. BBenieHue B TEOPHIO TOJIEH. 5 4 1 JloMamiHue padboTsl,
¥ 8. Pacumpenus nomnei. 5 4 1 CaMOCTOSATENbHBIE PaOOTHI, pedeparsl,
JIOKJIa]Ibl,
Kontponbnas pabora Ned.2
§ o JloMamiHsIs1 KOHTpObHAs paboTa Ne 4.2
g2 3 JlabopaTopnas padorta Ned.3.1
ol Komnoxuym Ned
396 | 160 164 c.p.
YacoB| KOHT
HTOTO (11 | akTH
3.e.) | BIX
4yaco




3.1.2. CoaepkaHue OCHOBHBIX Pa3/1eJiOB U TeM AUCIUTIIHHBI

Mooyns 1 «Teopus uucen)

Pazoen 1.1. TeopeMa o neneHur ¢ ocTaTKoM. OTHOLICHHUE EIMMOCTUA B KOJIBIIE
uensix yucen. HOJl u HOK nensix yucen, ux cBorictBa. Anroput™m EBkiauaa u ero
npuioxeHus. CBolicTBa B3aMMHO NMPOCTHIX yucen. [IpocThie U coCTaBHBIE YHCIIA.
becKkOHEYHOCTh MHOKECTBA IMPOCTBHIX YUCEN B HATYPAJIbHOM DAY U HEKOTOPBIX
apumernyeckux mporpeccusix. OCHOBHOE CBOMCTBO MpocToro ymucia. OcHoBHas
Teopema apudMetuku. KaHoHMueckoe paszoxkeHue HaTypalbHOTrO 4YHUCIA.
HepaBencrea YeOblmeBa A1 J1(X) - 4uciia IPOCTHIX YUCEN, HE MTPEBOCXOIAIINX X
Pazoen 1.2. llenas u npoOHas yactu uucia. CymMma AenuTenedl W YHUCIO
JeNuTeNel HaTypainbHOro yncia. @yHkuus Junepa. OTHOLIEHHE CPAaBHUMOCTH B
KOJIBLIE LEJBIX YHACEN U €r0 CBOMCTBA. Kiacchl HenmbIX Yucen 1o JaHHOMY MOJYJIIO
1 ux cBoiicTBa. Komibio KinaccoB BeUeTOB. TeopeMa 0 AeNUTENsAX HyJS B KOJIBLE
KJIACCOB BbIUETOB. [loJie BBIYETOB MO HNPOCTOMY MOAYII0. MyJIbTUIUIMKATUBHAS
rpyIa KJIacCoB BBIYETOB, B3aMMHO MPOCThIX ¢ MoayseM. [lonHas u mpuBeAeHHAS
CUCTEMBI BBIUETOB [0 JAHHOMY MOJYJIK W HUX CBOMCTBA. Teopembl O BbIUETaX
JUHEUHBIX GopM. MyIbTUNIIIMKATUBHOCTH U SIBHBIE (hOPMYIIbl GyHKIIMU Diepa.
Teopembl Duinepa u @epma. CpaBHEHHME M CUCTEMa CPABHEHUN C HEU3BECTHOMU
BEJIMUMHOM. PemieHne CcHUCTEMBI CpaBHEHUMM C HEW3BECTHOM  BEIMYUHOM.
CpaBHenus 1-o0it ctenenu. Teopema o uncne pelieHuii cpaBHeHHUsl 1-0i cTeneHu.
Kputepuii pazpemimmMocTd CUCTEMbl CpaBHEHUM 1-0i1 crenenu. PaBHOCUIIbHBIE
cuctembl. Teopema O PaBHOCUIBHOCTH CPAaBHEHUS W CHUCTEMBI CPABHEHMH.
CpaBHEHUs IO TPOCTOMY MOAYJHO. Teopema O MOHMKEHUH CTEIIEHH CPaBHEHUS
[0 MPOCTOMY MOAYJIIO. Teopema O 4YHCIe PELICeHUM CPaBHEHUSA [0 NIPOCTOMY
Monysiro. CpaBHEHMs MO CTENEHW NPOCTOro 4uciia. Pemykuus cpaBHEHUs IO
COCTAaBHOMY MOJYJIFO K CPAaBHEHHIO IO CTENEHHU MPOCTOr0 YHUCIa U K CPAaBHEHUIO
no mpocromy Monyiro. Ilokasatenu yucen M KIacCOB MO JAHHOMY MOJYJIIO.
CBoiictBa mokazareseri. Ywumcio KjaccoB € 3aJaHHBIM  IIOKa3aTEJIEM.
ITepBooOpazubie kKopHH. OCHOBHOE CBOKMCTBO MepBOOOpa3zHOro KopHs. Teopema o

CYILIECTBOBAHUM TEPBOOOPA3HOIO KOPHS MO MPOCTOMY MoOAydr. Moaynu, 1o



KOTOPBIM CYIIECTBYIOT IE€pBOOOpa3Hble KOpHU. MHAEKCH uyucen M KJIaccoB IO
JaHHOMy Moxyiro. CBoiicTBa uHAEKCOB. [IprMeHEHHWE HHAEKCOB K PEUICHUIO
CpaBHEeHUM |-oM crTeneHu. JIBydJIeHHBIE CPAaBHEHHsS IO MPOCTOMY MOIYJIIO.
KBazmpaTuuHble BBIYETHI MU HEBBIUETHI. UHCIIO KIAacCOB KBaJAPaTUYHBIX BBIYETOB
M YUCJIIO KJIACCOB KBAJAPATUYHBIX HEBBIYETOB IO MPOCTOMY Moaynwo. Kpurepui
KBaJJPaTUYHOrO BBIYETA M HEBBIYETA MO MpocToMy Moayiw. CumBon Jlexanapa.
CpoiictBa cumBoia Jlexxannpa. Kaapatuunwlii 3akoH B3aumHOcTH  (0€3
nokazatenbcTBa). [IpoBepka MpaBHIIBHOCTH BBIMOJHEHUSA apU(PMETHUYECKHX
onepauuii. HaxoxieHue OCTaTKOB OT JACJIEHUs CTENEeHed ducia. PemeHue
HEONPEICIICHHBIX YpaBHEHUN 1-0M creneHu. BpiBoAg NpPU3HAKOB JEIMMOCTH.
Teopema o nyMHEe nepuoja AECATUUYHON JPOOH.

Pazoen 1.3. llennas npoOb, HEMOJIHBIE YACTHBIE IEMHOM IpoOH, MOAXOMASIINE
JnpoOu, 3HAYEHHE IEMHON ApOoOH, MOJHBIE YacTHhIC LeMHON apoou. CBoiicTBa
noaxonsmux aApoOei. CyliecTBOBaHME W €IMHCTBEHHOCTh 3HAYEHUS I[€MHOM
npo6u. BeipaxeHue 3Hau€HUs] LEMHOM OpoOM uepe3 €€ MOJHbIE YaCTHBIE.
[IpencraBiienrie NEUCTBUTENBHBIX YHMCEN LEMHBIMU ApoOsMH. BO3MOXHOCTH U
€IUHCTBEHHOCTh TaKOro MpejacTaBieHusd. KBaapaTWuHble  HppanMOHAJIbHOCTH.
Teopema Jlarpanxa 0 KBaJpaTUYHOW HPpalMOHAIBHOCTH. Teopema o
3HAYECHUH NEPUOANYECKO 1lenHoM npodu. ITpubnmxenue JNEWCTBUTEIBHBIX
yucen mnoaxoasmuMmMu  apobsmu. Teopema [upuxie o npuOiamkeHuu
JNEHUCTBUTEIIbHBIX YUCEN PAlMOHAJIBHBIMU JIPOOSIMU C 33aJlaHHBIM OrPAHHUYEHHUEM

Ha 3HaMeHarenb napobu. IlpumenHenue Tteopembl Jlupuxie K MpeaCcTaBICHUIO

npocroro uncia P=MIMQ g puge cymmsr aByx kBagpatos. Teopema o
HaWiydiieM npuOaumxenun. OrnpeneneHue anreOpanyecKoro 4yucIa,
MHUHUMAJIBLHOTO MHOTO4YJICHA anredpandecKoro YHUCJIa, CTENEHU
anreOpanyeckoro 4Yucia, TpaHCUEHACHTHOro uyucha. Teopema JlnmyBuiuis.
KoHCcTpyKIMs TpaHCIIEHAEHTHBIX YHCEJI Ha OCHOBE TeopeMbl JIMyBWILIS C
MOMOIIBIO  IIEMHBIX  JAPOOEH. IIpunoxenuss Tteopembl JluyBumis K

JI0Ka3aTeNIbCTBY UPPALMOHATIBHOCTH.



Mooynw 2 «Teopusa mnozounenoe»

Pazoen 2.1. TlocTpoeHue KOJbl[a MHOTOWIEHOB HaJl 00JIACTHIO IIEJIOCTHOCTH.
Jlenenne MHorouseHa Ha ABy4dieH X-c. Cxema ['opnepa. Teopema be3y. Kopuu
MHOTOYJIEHA, MpHU3HAaK KOpHs. OCHOBHBIE 3aJlauy, PEIIAEMbIE C TTOMOIIBIO CXEMBI
['opaepa. UYucno pa3nuyHbIX KOpHEHM MHOrowieHa. OyHKUHOHAIBHOE W
anredpanyeckoe paBeHCTBO MHOro4wleHOB. JleneHue c¢ octaTkoM. OCHOBHBIE
CBOMCTBA AeNUMOCTH MHOTOuIeHOB. HO/[ 1ByX MHOTOWJIEHOB, €r0 OTHO3HAYHOCTh
C TOYHOCTBIO 10 mOCTOSHHOro MHOXHTensa. Haxoxmeame HOJ[ ¢ momoribio
anroput™ma EBximaa. Jluneitnas dopma HOJl. HenpuBoauMelie Hal JaHHBIM TOJIEM
MHOro4JieHbl. OCHOBHBIE CBOMCTBA HENPUBOJIMMBIX MHOTOWIECHOB. PaznoxkeHue
MHOTOWIEHA Ha HENPUBOIUMBbIE MHOXHUTENIU (Teopema o Qakropuzanuu). HOK
nByx MHorowieHoB. Haxoxnaenne HOJ[ m HOK ¢ momoiipio pasioxeHuss Ha
HenpuBoauMble  MHOXxUTenH. CBsa3p  Mexay HOJ un HOK. Kparrocts
HenpuBoaumoro MHoxutenss. HOJl MHorowieHa m ero npou3BOJHON. ANTOPUTM
OTJACJIEHUSI KPATHBIX MHOKHUTEJICH.

Pazoen 2.2. MHoOrowieHsl HaJl TOJIEM KOMIUIEKCHBIX yucell. AnreOpanueckas
3aMKHYTOCTh  MOJIsI KOMIUIEKCHBIX uucesl. HenpuBoauMbple MHOTOWIEHBI Ha
NIOJIEeM KOMIUIEKCHBIX uncen. Teopema o dakropuszarmu B Kojbie C[X]. Dopmyiibl
Buera. MHorowiensl HaJ TMOJIEM JICUCTBUTENbHBIX uYucel. CONpsyKeHHOCTh
MHUMBIX KOpPHEW MHOTOWIEHAa C JICUCTBUTEIBHBIMU  KOIPDUIIMEHTAMHU.
MHorouneHsl, HEMPUBOAUMBIE HaJ MOJEM JIEMCTBUTEIBHBIX YuCEN. Teopema o
dakTopuzanmun B Kojdblle R[X]. HempuBoawmble MHOrOWICHBI HaJ TOJEM
panroHanpHbIX yucel. Jlemmsel ['aycca o mpuMHUTUBHBIX MHOTOUYIEHAaX. Kpurepuii
OWHIIITENHA. Haxoxnenune  pauroHaIbHBIX KOpHEHU MHOT'OYJICHOB C
parMoHAIBHBIMUA ~ KOd(urmentamu. ['paHunbl  KOpHEH  MHOTOWIEHOB €
JNeHUCTBUTENbHBIMU K03 unmentamu, meton typma. Pemenue ypaBuenuit 3-eit
U 4-01i cTeneHen.

Pazoen  2.3. Konbllo  MHOTOWIEHOB  OT  HECKOJbKUX  IEPEMEHHBIX.
Jlexcukorpaduyeckoe ymopsAOUYECHHUE YJICHOB MHOTOYJIEHA, JIEeMMa O BBICILIEM

YICHC IIPOMU3BCACHHA MHOI'OYJICHOB. CI/IMMeTpI/I‘-IeCKI/Ie MHOroujieHbl. OCHOBHBIE



CBOMCTBA OJIEMCHTApPHbIX CHUMMECTPHYCCKNX MHOT'OYJICHOB. OcHoBHas T€OpEMA O
CUMMCTPUYCCKHUX MHOI'OYJICHAX. HpHMeHCHI/IH CUMMCTPHYCCKHUX MHOTI'OYJICHOB.

CI/IMMeTpI/I‘-IGCKI/IC MHOTOYJICHBI B IIKOJILHOM MaTeMaTHKE.

Mooyns 3 «/luneiinaa anceopar

Pazoen 3.1. BextopHoe mNpoCTpaHCTBO Haja moseMm. OnpeneneHue NpHUMEpHI,
OocHOBHBIE cBoMcTBa. IloampocrpancTBo. Ilepeceuenue AByX NOAIPOCTPAHCTB.
KoopnuHatel BekTtopa, HX cBoicTBa. OrmpeneneHre U OCHOBHBIE CBOMCTBA
n3oMop(pu3Ma BEKTOPHBIX IpocTpaHcTB. HeoOxoaumoe U OCTaTOUYHOE YCIOBHE
n3oMop(pu3Ma BEKTOPHBIX MPOCTPAHCTB HAJ OJHUM M TeM Xe noieMm. MaTpuua
nepexoga oT ogHoro 0asuca k apyromy. CBsi3b MEXAy KOOpJWHATaMH BEKTOpPA B
pasHbIx 0a3ucax. CkalsipHOE MpoU3BEJCHHE BEKTOpOB. OmpeseneHue, NpuMepsl,
OCHOBHBIE CBOWCTBA. HEBBIPOKIEHHOE CKAIIPHOE YMHOXKEHHE. OpTOrOHaJIbHbBIE
BEKTOpBI. JIMHENHAsT HE3aBUCHMOCTb OPTOTOHAJIBHOW CHCTEMBI BEKTOPOB.
EBxinoBOo  BeKTOpHOE TpocTpaHcTBO. OptoroHanbHbd  0Oa3uc. IIpomecc
oproroHasm3annd. Hopma BekTopa. OpTOHOPMHpPOBAaHHBIM BEKTOp. CKaIsSIpHOE
IPOU3BEJICHUE BEKTOPOB B  OPTOHOPMUpOBaHHOM Oasuce. M3omopdusm
€BKJIMJOBBIX BEKTOPHBIX ITPOCTPAHCTB.

Pazoen 3.2. JIuneliHble OnepaToOphl, ONpPENEIEHNUE, TPUMEPBI. TeopeMa 0 3aJaHuH
JMHEHHOTO orepaTopa oToOpakeHreMm Oas3uca. MaTpuila JTUHEHHOTO oreparopa.
CBs13p MEXIy KOOpAMHATAMHM BEKTOpa U €ro odpasza MpH JUHEHHOM OIEepaTope.
CBsi3p MEXJy MaTpUIlaMU JMHEHHOTO oreparopa B pa3HbiX Oasucax. JlecTBus
HaJ JIMHEHHBIMU omneparopaMu W ux marpuuamu. OOpas, pasr, sapo U AePeKT
nuHelHoro omnepatopa. CoOOCTBEHHBIE BEKTOPbHI U COOCTBEHHBIE 3HAYCHUS
JUHEMHOIO0  omeparopa, NpPUMEpPbl, OCHOBHBIE cCBOWCTBa. HaxoxneHue
COOCTBEHHBIX 3HAUYEHMH JIMHEHMHOro omeparopa. HaxoxaeHue CcoOCTBEHHBIX
BEKTOPOB, TMPHUHAUICKAIIUX JAHHOMY COOCTBEHHOMY 3HaueHuto. JIuHeitHas
HE3aBHCUMOCTh  COOCTBEHHBIX  BEKTOPOB,  MPHUHAJICKAIIMX  Pa3IMIHBIM
COOCTBEHHBIM 3Ha4YeHUs M. MaTpulia JHHEHHOro omepatopa B 0Oasuce U3

COOCTBEHHBIX BEKTOPOB.



Mooynb 4. «Anzedpauueckue cmpyKmypo»

Pazoen 4.1. T'pynna, noarpymnmna. [Topsiiok 3nemeHTa rpynimbsl, TOPSIOK TPYIIIIbI.
Cwmexnbie knaccel. HMHaekc mnoarpynmsl B rpynne. Teopema Jlarpanxa.
Nzomopdusmsl rpynn. Onucanue MUKINYeCKuX rpynn. HopManbHble MOATPYIIIBL.
['omomopdusmel rpynm. Teopema o romomopdusmax. [lopoxknaronue MHOKECTBA
Y ONPEACIISIIOIINE OTHOIIEHUS TPYTIIL.

Pazoen 4.2. Konbuo, noakoisiplio. UYucioBsle W MaTpuuHble Kojabpua. Maeansl
koneu. M3omopdpusmsl u romomopdusmsl koneu. Teopema o romoMopdusmax.
OCHOBHbBIE CBOWCTBa JIE€IMMOCTH B KOJblaX. EBKIMIOBBI U (akTopuaIbHbIC
KoJba. PaKTOPHAIIBHOCTh KOJIbIa MHOTOWIEHOB HaJ (PaKTOPHAIBHBIM KOJIBLIOM.
Konpua riaBHbIX H1€aJI0B.

Pazoen 4.3. Ilone, noxamoie. Ilone yacTHBIX 00JAaCTH LENOCTHOCTH. YHCIOBBIE
nons. Xapaktepuctuka mosig. Pacmmpenuss nosieil.  AnreOpandeckue U
TPAaHCUEHACHTHBIC  3JEMEHThl Haa  IojaeM. MUHUMaJIbHBII  MHOTOYIEH
anredpanyeckoro 3nneMenTa. CTpoeHHe MPOCTOro alredpanyecKkoro pacliupeHusl.
OcBo0OOXEeHNE OT anredpandyeckol HUppalMOHAILHOCTH B 3HAMEHATeJe JIPOOU.
Koneunoe pacummmpenue monsi, ero aireOpandyHocTb. CTEneHb paclIMpeHus,
TeOpeMa O CTENEHU IOBTOPHOIO KOHEYHOTO pacuIMpeHus. Anredpandeckue u
TpaHCLEHJEHTHbIE uucia. Anredpandeckas 3aMKHYTOCTb MOJI alre0panyeckux
yucen. O pa3pemmMoCTH ypaBHEHUH B paaukaiax. KBagpaTuyHble paciIMpeHUs.

[IpoGnema pa3pemumMocTy 3a/1ad Ha MOCTPOCHHUE IIUPKYJIEM U JIMHEUKOM.

B pe3ynbsTare 06V‘I€HI/I$[ CTYJACHTEI AOJIKHBI.

3HamMb:
- apudmernyeckue QyHKIUY;
- acCHeKThl IPUOJIMKEHHUS IEUCTBUTENbHBIX YUCEN PAlMOHATILHBIMU;
- TIOHATUE CPABHEHUS;
- pa3IMYHbIE BUIbI CPAaBHEHUIA;

- CBOMCTBAa CPABHEHUN;



NPUHLUIBI PEILICHNS] CPABHEHUI;

MOHATHE IETTHOM IpooH;

OCHOBHBIE TTOHSITUSI TEOPUU MHOKECTB, CAMBOJIMKY, BUJIbl OTOOPAKEHUI;
OCHOBHBIC  CIIOCOOBI ~ ONPEACIICHUS TOHATUS, BHIBI  ONPEIACICHUH,
TpeOOBAHMS K ONPE/ICICHUIO;

OCHOBHBIE TMOHSTHS M CBOWCTBA JIMHEMHOW 3aBHUCUMOCTH, PAa3MEPHOCTH
MPOCTPAHCTBA, ONpe/IeICHIUE KOOPANHAT apu(PMETHUECKOTO BEKTOPA;
MOHSITUE BEKTOPHOTO MTPOCTPAHCTBA, AKCHOMbBI BEKTOPHOTO ITPOCTPAHCTBA;
CKaJISIPHOEC YMHOXEHHE, OPTOTOHAIBHBIE BEKTOPHBIE, OPTOTOHAJIBHBIC
CHUCTEMBI BEKTOPOB, OPTOHOPMHUPOBAHHBIE CUCTEMBI BEKTOPOB;

MOHATHSI JIMHEHHOTO omepaTopa, MaTPHUIIbl JIMHEHHOTO ONepaTopa, CriocoObl
3a/1aHusl JIMHEWHOTO omepaTropa, COOCTBEHHOTO 3HAYEHUS U COOCTBEHHOTO
BEKTOpA JINHEIHOTO ONepaTopa;

dbopmanbHO-aNredOpanyecKkoe orpeeIeHue MHOTOWICHA,

MOHSATHE HEMPUBOAUMOTO HAJl JAHHBIM ITOJIEM MHOTOUJICHA;

OCHOBHBIE TIOHATHS TEOPUHU IEIIMMOCTA MHOTOUYJICHOB;

cxeMa ['opHepa JiesieHuss MHOTO4YJICHA Ha JBYYJICH,;

nousTue HOJI MHOTOWICHOB 1 CIOCOOBI €r0 HaX0XKACHHUS;

nuHerHas popma HOJl MHOrOUsI€HOB;

TeopemMa Buera;

Teopema O JICJIEHUA MHOTOYJIEHAa HA MHOTOYJIEH C OCTATKOM,;

dbopmyinbl Kapiano HaxokaeHUs KOpHEW MHOTOUIeHa 3-€i CTeneHu;

Meron Peppapu HaX0KACHUS KOPHEN ypaBHEHUN 4-01 CTENEHU;

MpaBujia HAXOXKIACHUS PAllMOHAIBHBIX KOPHEH 1IEJIOUYHUCIEHHOTO YPABHEHMUS;
BOIIPOC O HEMEPEBOJUMOCTH MHOTOYJICHOB HAaJl PAa3IUYHBIMU UYHCIOBBIMU
MOJISIMU;

MOHSATUMU TPYMIbI, KOJbIA, TOJS, TMOATPYIIbI, TOAKOIbIA, MOAMONIA,
HOPMAJIbHOM TOATPYIIIIBI, HAeaNa Kojblla, ¢daktop Tpynmbl,  (paxTop-
KOJIbLIA;

MOHATUS U30MOpdHr3Ma, ToMoMopdu3Ma, aBToMmopPpusma.



ymems:

IIPOBOJIMTH TEOPETUKO-YUCIIOBBIE UCCIICIOBAHNS;

pemath 3aJadydl TEOPUM CPaBHEHHH W €€ MHOTOYMCICHHBIX apud-
METHYECKUX IIPUIIOKEHUM;

HaXOJUTh MPUOJIMKEHUE NIEUCTBUTEIBHBIX YHCEI PALIMOHATIBHBIMH;
BBIIIOJIHATh TEOPETUKO-MHOKECTBEHHBIE OIlEpallMM HaJ KOHEYHBIMU H
OECKOHEYHBIMUA MHOKECTBAMU;

AQHAJIM3UPOBATh CTPYKTYPY ONPEAECICHUIN TOHATHH;

aHAJIM3UPOBaTh MPOCTEHIINE PACCYKIEHUSA, HAXOAUTh OIIMOKM B
pacCyKIEHHUsIX;

WJUTIOCTPUPOBATh  TEOPETHUKO-MHOKECTBEHHBIM  IMOAXOX K YHCIYy U

orrcpanu:AM HaJd YUCJIaMU IIPUMCpaMU U3 y‘I@6HHKOB;

HaxXOJAUTh  JIMHEWHYI0  KOMOWHAIMIO  apu(METHYECKHMX  BEKTOPOB,
YCTAHABIIUBATh UX JIMHEWHYIO 3aBUCUMOCTH WJIM HE3aBUCHUMOCTh, HAXOJIUTh

0a3uc cucteMbl apu(PMETHUECKUX BEKTOPOB U €€ Pa3MEPHOCTb;
HaXOJUTh KOOPJUHATHI BEKTOPOB B PA3IMYHBIX Oa3Hcax;

[IPUMCHATL IIPpOHOCCC OPTOIOHAIM3AIUWKU OJIA IIOJYUCHHA OpTOFOHaHBHOﬁ

CUCTEMBI BEKTOPOB;

HaXOAUTh OPTOHOPMHUPOBAHHBIN Oa3uc;

MIPOBOJIUTH MTPOBEPKY JTUHEHHOCTH MPOCTPAHCTBA U ONEPATOPa;
HAXOJUTh MATPHUILy JUHEHHOTO OlepaTopa B pa3IuyHbIX Oa3ucax;

HAaXOJUTh MaTpUIly oOlepaTopa B  OPTOHOPMHPOBAHHOM  Oasmuce,

COCTaBJIEHHOM U3 COOCTBEHHBIX BEKTOPOB CUCTEMBI;
MIPUBEJACHHUE KBAIPATHOW MAaTPHULBI K TUArOHAJILHOMY BUY;

YMCTb BBIACIIATH B TPYIIIIC 06pa3y}0mHe QJICMCHTBI H OIIPCACIIATOIINC

COOTHOHICHUA MCXKIY HUMH;

cTpouTh Tabnuity Kanu a1 KoHeuHO# rpyIibl HEOOBIIOrO MOPSIKA;



- Haxonute ¢akroprpynmny u (HakTOpKOIBIO ISl JAHHBIX TPYIIIBEL U KOJIbIIA.
61a0emb HABLIKAMUL:

- pelleHus anreOpandecKux 3ajady;

- aHajm3a CTPYKTYPbI ONPEAECIEHUN OHATHM;

- TPOBEICHHUS IMPOCTEHIINX PACCYXICHUN IpPU JOKA3aTENbCTBE CBOWCTB U
OCHOBHBIX YTBEPKICHUN;

- CaMOCTOATEJIBHOTO ITOMCKA JOMOJHUTEIBHOTO TEOPETHIECKOIO MaTepraia u

HCCTAHAAPTHBIX 3a1a4 110 U3y4acMbIM TCMaM

3.1.3. MeToanuyeckue peKOMEHIAIUH 10 OCBOEHHUIO TUCIUNIMHBI

[IporpammMa  maHHOTO  Kypca  TpeayCMaTpuBaeT  JIGKITMOHHBIE |
MIPAKTUYECKUE 3aHATHSA, TAOOpAaTOPHBIE PabOThI, CAMOCTOSATEIBHBIC TIPOBEPOUHBIE
paboThl Ha 3aHATHUSAX, KOHTPOJbHBIE PAOOTHI, IOMAITHUE KOHTPOJIbHBIE PaOOTHI,
KOJUIOKBUYMBI, 3a4e€Thl M 3K3aMeHy. Pa0oTa cTyJaeHTa MO OCBOCHHIO JTaHHOU
JUCHUIUIMHBL  OLICHUBAETCS COTJIACHO TEXHOJOTHYECKOM KapTe peuTuHra, B
KOTOPOW YYMTHIBA€TCA KaK TEKyIlas padoTa CTyJeHTa — IOCEIICHHE 3aHATHIA,
paboTa Ha 3aHATHUSX, CBOCBPEMEHHOCTh M TIPABWIIBHOCTD BBIMTIOJTHEHHUS BCEX padoT.
Kpome Toro, mpemycMOTpeH psii AONOJHHUTENIbHBIX 3aJlaHui, TTO3BOJISIOIINX
MOBLICUTH CBOM pelTuHr B mpenenax 10% ot oOmiero kosimuectBa OalljioB - B
KKJIOM MOJYJIe MPETyCMOTPEHO HAMMCaHWe pedepaToB, BHITIOJHEHUE TOKIAIO0B
no teMaMm pedepatoB u no teme 3aHaTH. K sk3amMeHy (3adery) qomycKaroTcs
CTYJICHTHI, HAOpaBIIIHE 32 TEKYIIYIO pPabOTy MO JUCIUIIIMHE B CEMECTPE HE MEHEe
60% OamnoB, NPETYCMOTPEHHBIX TEXHOJIOTHYECKOM KapTOW JAUCIUILIMHEI.
[TomoxuTenpHas OIEHKA 3a CEMECTpP MO JaHHOW NUCHUIUIMHE (3a4€T) CTaBUTCSA
TaKke TOJbKO B ciiydae Habopa He MeHee 60 % oO1miero konuyecTsa OQLIOB MO
JTUCITUTIIMHE 3a ceMmecTp. B cimydae ak3ameHa: ecnu ctyaeHT HabOpan ot 60% o
72% 3a ceMmecTp OT MaKCUMaJbHOTO KOJIMYECTBAa OaIOB, TO B BEIOMOCTH

BBICTaBJISIETCA OILlcHKA — 3, ecyii oT 72% 1o 87% - 4, eciiu ot 87% nmo 100% -5.



Pabouuit nnan 1eKyuOHHBIX U RPAKMUYECKUX 3AHAMUIL RO MOOYTI0

Moayas 1 «Teopusi uncemn»

Ne Conep:xanue pa3iesioB (3K3aMeH) Jlekn. | mpakr | C.p.
H4. 3

Pazjea 1. 1. JleumocTs meabix unces. CpaBHeHusI. 14 14 28

1 Teopema o aenenun ¢ octatkom. OtHomeHue aeaumoctu. HOJJ 4 4 8
u HOK. B3aumHo npocThie yucna.

2 Hpocteie 1 cocraBHble ynciaa. OCHOBHAs TeOpeMa apUPMETUKH. | o 2 4
Yucno ¥ cymMMa JenuTeNnel HaTypajlbHOIO YKcia

3 BeckoneyHocTs  MHOXecTBa  mpocThix  umced.  IIpusnak | 4 4 8
OpOCTOTHl  YMcia, pemero  Jparocdena. HepaBeHcTBO
YeOnbIena.

4 CpaBnenusi, ux cBoctBa. KoJbl1o Kj1acCoOB BBIUETOB. 2

5 Oynkuus Junepa. Teopemsl Diinepa u epma. Ilose kitacco
BBIUETOB 110 IPOCTOMY MOJYJIIO.

Paznen 1.2. CpaBHeHHSsI ¢ HEM3BECTHOI BeJIUYUHOM. 12 12 24

ApudmMernyecKkue NPUI0KEHHs TEOPHU CPAaBHEHHI.

6 CpaBHeHHUs ¥ CHCTCMBI CPAaBHCHUI C HEU3BECTHOM BEIMIHHOR. | 4 4 8
PaBHocuibHbIE cpaBHeHUs. CpaBHeHus 1 cTeneHu.

7 CpaBHenus 1o mpoctomy Moayito. CpaBHEHUS IO CTEIICHH 2 2 4
npocroro yucyia. CpaBHEHHs 10 COCTABHOMY MOJYJIIO.

8 [Tokazarenu KI1accoB M YUCEI MO JAHHOMY MOJYJIIO. 2 2 4
[TepBooOpazubie kKopHU. MIHAEKCH Yncen U KJIACcCOB MO IAHHOMY
MOJIYJIIO.

9 JIBy<ICHHbIC CPaBHEHHS 110 IIPOCTOMY MOJyIIt0. KBaspartuinsie | o 2 4
BbIYETHI U HeBbIYETHL. CumBoa Jlexanapa.

10 ApudmeTnueckue MpUIoKEeHNUs TEOPUU CPAaBHEHUH. 2 2 4

Pa3nea 1.3. Llennbie 1podu. IlpeacraBiaenue neicTBUTEIbHBIX 10 10 20

yuceJ HenHbIMU Apo0siMu. [Ipubdanixkenne qeiicTBUTENbHBIX YHCel

NMOAXOAAIIUMHE APo0AMH. AJIredpanyecKne U TPaHCUEHACHTHbIE

yHCIaa.

11 Hennast npo6s, noaxossiiue apoou. [Ipencranenue 4 4 8
JCHCTBUTENBHBIX YHCET IIETTHBIMU IPOOSMHU.

12 KBanpatuunblie uppaunonansaocTy. [Ipubamxenne 4 4 8
JEHCTBUTENBHBIX YMCEN LEMHBIMU Opo0simu. Teopema
Jupuxine, e€ npuMEHEHHE.

13 Teopema JlmyBwinss u €€ TNPHUMEHEHHME K IOCTPOEHUIO 2 2 4
TPaHCUEHACHTHBIX 1 (S u K JI0KA3aTeNIbCTBY
MPPaLlMOHATILHOCTH.

UTOrO 36 36 72

MopayJb 2 «Teopusi MHOTO4J1€HOB
Ne Conep:xanue pa3aesoB (3a4er) Jleku. | mpakr | C.p.
H4. 3.
2.1. MHoro4jeHbl HaJ 00,1aCTHI0 IEJOCTHOCTH M HAJ MOJIEM 8 18
1 MHorousieHs! HaJ{ 00J1aCThIO LIEJTOCTHOCTH. 4 4 8




2. MHoOrowieHsl HaJ MOJIEM. 10

2.2. MHOrOwWIeHbI HaJl YUCJIOBbIMH MoiaMu. HaxoxxneHne kopHei 18

MHOI04JICHA.

3. MHorouieHs! HaJl YUCIOBBIMU MOJISIMH. 4 4 10

4. HaxoxneHne KopHeH MHOTO4YJICHA 4 4 8

2.3. MHOro4jieHbl OT HECKOJBKHUX MepeMeHHbIX 4 4 14

S. MHOrouseHs! OT HECKOJIBKUX IEPEMEHHBIX 2 2

6. CHMMETpHYECKIE MHOTOWICHBI 2 2

HTroro: 20 20 50

Mopayasb 3 «JInneiinas aaredopa»
Ne Conep:xanue pa3jieson (3a4er) Jlekn. | mpakr | C.p.
u4. 3

Pa3nen 3. 1. J/IuHeiiHbIe MPOCTPAHCTBA 14 14 8

1. BekropHble MpocTpaHCTBA HAJl IOJIEM. 4 4 2

2 CkansipHoe nmpou3BeIeHne BEKTOpoB. EBKIINI0BO 6 4 2

BEKTOPHOE IPOCTPAHCTBO.

Pasnen 3.2. JIuHeiiHbIe onepaTopbl 4 6 4

3. JluHerHbIe OnepaTophl. 2 2 2

4 CobcTBEeHHbIE 3HAUCHUS U COOCTBEHHBIE BEKTOPHI 2 4 2

JIMHEMHOTO oIeparopa.
UTOTO 14 14 8
Mopnyas 4 «Aaredpandeckue CTpyKTypbD»
Ne Conep:xanue pa3jiesioB (KypcoBas) Jlekn. | mpakr | C.p.
H4. 3

Pa3nea 4. 1. I'pynnsi 14 14 26

1 Brenenue B Teopuro rpymnm. 2 2 0

2 Teopus KOHEUHBIX TPYIII 2 2 2

3 HN3omoppusmbl 1 romoMop¢u3MBI IPYIIL. 2 2 2

Pa3znea 4.2. Koabna 4 4 2

4. Brenenue B Teopuro konen. /lenMmMocTs B KOJbIax. 2 2 1

PaKTOPKOJIBIIO.

5. dakTopuaTbHBIC U €BKJIHIOBHI KOJIbIIA 1 1 0

6. N3omopduzmbl 1 roMOMOPGU3MBI KOJIEIL. 1 1 1

Pa3nea 4.3. Iloas 4 4 2

7 BBenenue B Teopuro MoJiei. 2 2 1

8. Pacmiupenust moJiei. 2 2 1
14 14 8

UTOI'O




3.2. JjeMeHTbI MOHUTOPUHTA Y4eOHBIX T0CTHKEHUI
3.2.1. TexHosioru4yeckasi KapTa peMTHHIa IUCUUTIIMHBI

KonuuecTBo 3a4eTHBIX
eL[I/IHI/IH/erZ[I/ITOB

HaumeHnoBaHue
JCIUTUTAHBI/Kypca

YpoBeHb/cTyIIeHb 00pa3oBaHus
(bakanaBpuat, MarucTparypa)

Cratyc IMCUUIUIHHBI B
paboueM yueOHOM
miane (A, B, C)

Anre6pa OaxanaBp

CMeXHbIE JUCHUITIIINHEI 110 y‘Ie6HOMy IJ1Iany

HpeIIIHeCTByIOIIII/IeI MaTCMaTHuKa

[Mocnenyromme: MaTeMaTHUSCKUI aHAW3, TEOMETpPUsS, TEOopHs (YHKIHMHA KOMIUIEKCHOTO IMEPEMEHHOTO, TCOPHUs
BEpPOSATHOCTEH

BXOJTHOM MOJ1Y J1b

(mpoBepKa «OCTaTOYHBIX» 3HAHHUH IO paHee U3YUEHHBIM CMEXHBIM JTUCIUILIMHAM)

dopma paboTsr*

KomnuecTso 6amnos 5 %

min max

TectupoBaHue

12 20

BA30BBII MOJIYJIb Ne 1 Teopust wncen

12 20

®dopma paboTer*

Komnuectso 6ammos 50 %

min max

Tekymias paboTa

ITocemenne 3anaTuit

12 20

Pabora Ha 3aHITHU

12 20

JomamHsis pabota

12 20

CaMocTosTelIbHAas pa60Ta

12 20

IIpomexxyTOUHBIN
KOHTPOITh

KontponpHas padora Nel. 1

6 10

KonTtponsHas padora Nel.2

6 10

Hroro

BA30BbBIM MOJYJIb Ne 2 Teopusi MHOIOU/ICHOB

60

®dopma paboTer*

Konnuectso 6aimos 25 %

min max

Texymias pabora

TTocemenne 3anaTuit

18 30

Pabora Ha 3aHSTHU

12 20

JomamHss paboTa

6 10

CaMocTosTelbHas pa60Ta

12 20

IIpomexxyTOUHBIN
KOHTPOITh

KontponpHas padora Ne2.1

6 10

Kontponpnas padora Ne2.2

6 10

Hroro

BA30BBIA MOJIYJIb Ne 3 Jluneiinas anre6pa

60

®opma paboTsr*

Konunuectso 6aiios 25 %

min max

Tekymast paboTa

Tlocemenue 3aHaTHA

14

Pabora Ha 3aHATHU

14

Jomamissist pabora

18

CaMocTosTelIbHAs pa60Ta

14

IIpomexyToUHBIH
KOHTPOITb

KonrposnbHas padora Ne3.1

10

KonrponbHas padbora Ne3.2

10

WNupuBuayansHOE nomarnHee 3aganme No3.1

10

NunuBuayanbHoe gomaliHee 3aianue Ne3.2

10




BA30BBI MOJTYJIb Ne 4 AnreGpanueckue CTPYKTYphb

®dopma paboTer* Komnuuectro 6amios 25 %
min max
14
14
14
14
10
10

4

[ee]

Tekymias pabora [Tocemenue 3ausTHI
Pabota Ha 3aHsITHH
Jomanissis pabora
CamocrositenpHas pabota
IIpomexyTOUHBII KonrposnbHas padora Ne4.1
KOHTPOJIb KonrponbHas padora Ned.2

JlaGopaTopHas pabota Ned.1.1
JlabopaTopnas paborta Ned.1.2

JlabopaTopnas pabota Ned.1.3

JlabopaToprast paborta Ned.2.1

JlabopaTopnas paborta Ne4.2.2

NINININININ OO0 |00

JlabopaTopnas padorta Ne4.3.1

[o2]
o

I HrtoroBsiit MOyJb I

Copneprxanne ®dopma paboTer* Kommgectro 6amnos 20 %
min max
OK3aMeH 60 100
Kommoxsuym 12 20

Kypcogast pabota 12 20

Htoro 68 160
I[OHOHHI/ITEHBHBIIZ MOAVYJIb

bazoBblit Momy/ dopma paboTs* KomnuectBo 6asioB
Tema min max
BM Nel Hanucanue pedepara 0 10
Joxman 0 10
BM Ne 2 Hanucanue pedepara 0 10
0
0

Joxman 10
60

Hroro

Oo01ee KOJIMYECTBO 0AJVIOB MO IUCHMILIHHE
(mo uToram u3y4eHusi Bcex MoayJiei, 0e3 yuera
JAONOJHHUTEJIbHOT0 MO1YJIfA)

Co0TBeTCTBHE PEHTHHTOBBIX 0A/1JI0B aKA/IeMUY€ECKOI OlleHKe

QObuee Konruuecmeo Hadpannvlx H6aAN106 AKademuueckasn oyenka
360-430 3 (YIOBIETBOPHUTEIHHO)
431-520 4 (xopomuio)

521-600 5 (oTIM4HO)

)V
®UO npenopapares: ,//?jé;% Kanauesa C.1.

YTBepk/IeHO Ha 3aCeaHUH Kaq)enpm «17 » 5 2017 r.IIporokom Ne 9

3aB. kadeapoit /f ! Maiiep B.P.
¥



3.2. @oHO oyeHOoUHbIX cPpedCcHe (KOHMPOIbHO-UMEPUMENbHbLE MAMEPUATbL)

MUHUCTEPCTBO I[IPOCBEIEHUA P®
DedepanvHoe 2ocyoapcmeenHoe D10NHcemHoe 00pa308amelbHoe YupeltcoeHue
BBICIIIET0 0Opa3oBaHus
Kpacnosapckuti cocyoapcmeennsiii nedazocuyeckuil yHugepcumem
um. B.I1. Acmaghvesa

HNucTuTyT MaTeMaTuku, Gusuku, HHPOPMATHKU

Kadenpa-pazpaborumk: anreOpbl, reOMETPUU U METOJUKHU UX MPENOIaBaHUS

YTBEPXJIEHO OAOBPEHO
Ha 3aceiaHnu Kadeapbl Ha 3ace/laHiK HayYHO-METOINYECKOT0 COBETa
[Tporokon Ne 9 CIIeIUALHOCTH (HANPABJICHUS MOJITOTOBKH )
oT «3» mas 2018 ) IIpotokon Ne 8
3aB. kad. AI'uMIT ™}, Ot 23 mas 2018

/ 'Maiiep B.P. Ilpencenarens HMC C.B. bopTtHOBCKMI

®OH ONEHOYHbLIX CPEJICTB
Jlns mpoBeAeHus TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTalluu
OO0y4aromuxcs 1Mo JUCIUIUIMHE

AJI'EGPA

Hanpasienune noarorosku: 44.03.05 Ienarornueckoe oopa3oBanue (¢ AByMs
npoUIISIMN)

Hanpasnennocts (mpoduiib) oOpazoBaTenbHOM TporpaMMbl MatemaTuka u
uH(pOpMaTHKa

KBanuduxanus (cTeneHs): bakaiasp

dopma o0ydeHus: OUHas

MCTOAWKU UX NPECIOJaBaAHUSA

n /)
§ | /
CocraButens: \/}///% | KamaueBa C.U., noueHT kadeapsl anreOpsl, F€OMETPHU H
‘l/
// {



IKCIIEPTHOE 3AKIIOYEHUE HA ®OHl OHEHOYHbLIX CPEJACTB

[IpeacraBnenHsii  (OHJ  OLIGHOYHBIX  CPEACTB 1 TEKylled
IPOMEKYTOUHOM aTTecTalu cooTBeTcTByeT TpeboBanusm PIOC BO wu
npodeccuonanbHbiM ctangaptam llegaror (mpodeccroHanbHas AESTENBHOCTH B
cdepe TOMKOILHOTO, Ha4aIbHOTO 00IIer0, OCHOBHOTO OOIIET0, CPEAHEro OOIIETo
oOpa3oBaHusi) (BOCIMTATENb, YYUTENb), YTBEP)KICHHBIM IpUKa3oM MuUHTpy1a
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie (GopmMbl U CpeiacTBa aTTeCTAllMM aJEKBAaTHBI LEISAM U
3alayaM  pealu3aliy  OCHOBHOM  mpodecCHOHANbHOW  00pa3oBaTebHOMN
nporpaMmbl o HampaBiieHuio  moarotoBku  44.04.05  Ilegaroruueckoe
obOpazoBanue (¢ JIByMs NMPO(HIAMHU ITOATOTOBKH), HAIPABICHHOCTH (IMPOQHIIB)
oOpa3oBaTenbHOM MpOrpaMMbl MaTeMaThka M HMHQPOpMaTUKa, KBaJu(UKAIUSI
(cTenensb): OakanaBp, hopma oOydeHHUs: OUHas.

OLeHOYHBIE CPENCTBA U KPUTEPUM OLICHUBAHUS MPECTABIEHBI B MOJHOM
o0beMe. DOpMBI OIIEHOUHBIX CPEACTB, BKIIOYEHHBIX B MPEICTaBICHHBIN (DOHL,
OTBEYAIOT OCHOBHBIM mNpuHIMNaMm ¢opmupoBanuss DPOC, yCTaHOBJICHHBIX B
[Tonoxenuun o QopmupoBaHuu (OHAA OLUEHOYHBIX CPEIACTB JUIsl TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH, IPOMEXYTOYHOM M MTOroBOW (TOCYyAapCTBEHHOU
UTOTOBOM) aTTecTalMi OOydYaroumMxcs MO 00pa30BaTeNbHBIM IpOrpaMMaM
BBICIIIETO 0Opa30BaHus — IporpaMMaM OakajaBpuaTa, IporpaMmam CHeIluaInTeTa,
nporpaMmMaM MarucTparypbl, MporpaMmaM MOATOTOBKH HAyYHO-TEIArornyecKux
KaJpOB B AacHUpPaHType — B (eAepallbHOM TOCYyAAPCTBEHHOM OOJKETHOM
o0pa30BaTeIbHOM  YUpeXJAEHHH  BbIcliero oOpa3zoBanus  «KpacHospckuii
roCyJapCTBeHHBIA memarornueckuii  yHuBepcutrer wum. B.II.  ActadbeBay,
YTBEPKJIEHHOTO IprKa3oM pekropa Ne 297 (m) ot 28.04.2018.

PazpabGoTtanHubiii U NpeACTaBICHHBIA IS IKCIEPTU3bl (DOHN OIIEHOYHBIX
CPEIICTB PEKOMEHAYEeTCS K HCIOJb30BaHUIO B MPOLECCe MOATOTOBKH IO
YKa3aHHOM IporpaMmme.

DKcrepT-padoToaaTeb,
nupekrop MAOY rumuazus Nel4

«KOHOMUKH, YIIPABJIICHUS U MIPABaY [ymax H.B.

27.04.2018



1. Ha3nayeHnue ()oHIa OLIEHOUYHBIX CPEACTB
1.1. Heanwo cozmaamss DOC muctmrummHbl  «AnTeOpa»  SBISIETCS

YCTAaHOBJICHHME  COOTBETCTBUSL ~ Y4YEOHBIX  JIOCTHKEHUN  3aIllJIaHUPOBAHHBIM
pesynpTaTaM  OOydYeHHs] ¥  TpeOOBaHUSM OCHOBHOW  MpodhecCHOHATHHOU
o0pa3oBaTeabHOM MPOrpaMMbl, pabodeil MporpaMMBbl TUCIUILIAHBI.

1.2. ®OC no aucruiuinHe «Anredpay pelraeT 3aa4u:

— KOHTPOJIb U YINPABICHUE MPOIECCOM MPUOOPETEHUS CTYJACHTAMU

HEOOXOIUMBIX 3HAHWN, YMEHUH, HaBBIKOB U YPOBHS CPOPMUPOBAHHOCTH

komneTeHuu, omnpeneneHHbix GI'OC BO no paHHOMY HanpaBlIEHUIO

MOATOTOBKH;

— o0OecrieueHUe COOTBETCTBUSA  peE3yJbTAaTOB  OOy4YeHHsS  3ajlayam

Oynymieit npodeccuoHaabHON ACSTEILHOCTH 4Yepe3 COBEPIICHCTBOBAHUE

TPAJAMIIMOHHBIX ¥ BHEJIPEHUE WHHOBAIMOHHBIX METOJAOB OOYyYECHHUS B

o0pa3oBaTenbHbII MpoLECC.

1.3. ®OC pa3paboTaH Ha OCHOBaHUH HOPMATHBHBIX JOKYMEHTOB:

- (eepalIbHOTO TOCYAAPCTBEHHOT0 00Pa30BATENHLHOTO CTAH/IAPTa BBICILIETO
oOpazoBaHuss 1o HampasiaeHuto noarotoBku 44.03.05 Ilemaroruueckoe
oOpa3zoBaHue

- o0Opa3oBarenbHOI MPOrpaMMBbl BBICIIETO 00pa30BaHUsI MO0 HATIPABJICHUIO
noarotoBku 44.03.05 Ilenaroruueckoe oOpa3oBaHue

- Tlonoxenuss o dopmupoBanuu (oHIA OIEHOYHBIX CPEICTB A
TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH, MPOMEXKYTOUYHOW M HUTOTOBOM aTTeCTallUuu
oOyyarommxcsi Mo 0o0pa3oBaTebHBIM TIPOrpaMMaM BBICHIETO 00pa3oBaHUs —
nporpammam 0OakanaBpuata B (eAepaTbHOM TOCYAAPCTBEHHOM OOJKETHOM
o0pa3oBaTeILHOM  YVUPEXKICHUU  BbIclIero  obOpa3oBanus  «KpacHospckuit
roCyJapCTBeHHBINA Tenarorudeckuii yauBepcuteT um. B.II. AcradbeBay u ero

bunuanax.



2. IlepeyeHb KOMIETEHUMH ¢ YKa3aHUeM 3TanoB uxX GopMHPOBaHHS B
npoiuecce N3y4eHus1 JMCUUILINHBI
OK-3 cnocoOHOCTBIO HCIOJB30BAaTh €CTECTBEHHOHAYYHbIE M MaTeMaTHUECKHE
3HAHMS 111 OPUCHTUPOBAHUS B COBPEMEHHOM MH(GOPMAIIMIOHHOM MTPOCTPAHCTBE
OK-5 cmocoOGHOCThIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPUHUMATH
COLIMAJIbHBIE, KYJIbTYPHBIE U JUYHOCTHBIE Pa3InYus
OK-6 criocoOHOCTBIO K CAMOOPTaHU3aI[UU U CaMOOOPa30BaHUIO
OIIK-1 roTOBHOCTBIO CO3HABaTh COIMAIBHYI0 3HAYMMOCTH CBOSH Oymymiei
npodeccuu, o60iagaTh MOTHBALMEl K OCYIIECTBIEHHUIO MPO(eCcCHOHATBLHON
NEATEIBbHOCTH
OIIK-2 cmocoOHOCTBhIO OCYIIECTBIIATh OOYy4YEHHE, BOCIMTAHHE W pPa3BUTHE C
Y4E€TOM COLMAJIbHBIX, BO3PACTHBIX, NCUXO(U3MUECKUX U HUHAUBUAYATbHBIX
OCOOEHHOCTE, B TOM YHCIE OCOOBIX O00pa30BaTENbHBIX MOTPEOHOCTEN
oOyyJarommxcst
OIIK-5 BnageHneM OCHOBaMHU MPO(eCcCHOHAIBHOM 3TUKU U PEYEBOM KYJIbTYPhI
IIK-4 cnocoOHOCTBIO MCIOJIB30BaTh BO3MOXKHOCTH O0Pa30BaTEIbHOM Cpebl IS
JOCTUKEHUS] JIMYHOCTHBIX, METANpPEAMETHbIX U MPEIMETHBIX pPEe3yJIbTaTOB
oOyueHuss u oOecreueHus KadecTBa Y4EOHO-BOCHUTATEIBLHOIO IMpolecca
CpelICTBaMH MPENOoAaBaeMOro yueOHOTo npeiMeTa
IIK-6 TOTOBHOCTHIO K B3aUMOJCUCTBUIO C YYaCTHHKaMH 0Opa30BaTEIHHOTO
npoiecca
IIK-7 cmocoOHOCTHIO  OPraHU30BBIBATH  COTPYAHUYECTBO  OOYYAROIIMXCA,
HOJIePKUBATh ~ AKTUBHOCTh M HMHUIMATUBHOCTh,  CAMOCTOSITEILHOCTb
oOy4Jaronmxcsi, pa3BUBaTh UX TBOPUYECKUE CITIOCOOHOCTH.

2.2. dranbl GOPMUPOBAHNS U OLIEHUBAHUS KOMIIETEHIUIi

Kowmrme Oran JucuunnuHel, Tun Onenounoe cpenctso/ KUMpi
TEHI | GOPMUPOBAHU MPAKTHKH, KOHTPOJIS
s o Yy4acTBYIOIIYE B H()Mep ®0pMa
KOMITETEHINH | (HOPMUPOBAHHUH
KOMIIETEHITHN
OK-3 |opueHTHpOBOY |[MHGOPMATHKA tekymmii  |4.1-4.16 |kOoHTpOIBHAS paborta,
HBII ¢dusnka KOHTPOJTb WHIUBUAYyATbHOE JIOMAIlHEee
3aJlaHue, nabopaTopHas




pabora

KOTHUTUBHBIN |anreOpa, puszuka |Tekymmid  |1-5 TECT, 3a4erT, 9K3aMe€H,
KOHTPOJIIb KOJJIOKBUYM
npakcuoyiorny |anredpa, ¢usuka,| mpomexyro |1-5 TECT, 3ayer, 9K3aMeEH,
eCKH nHGOpMalMOHHAS | YHAs KOJIJIOKBUYM
KyJIbTypa aTTecTanus
pedaekcuBHO- |anredpa, ¢usnka, | mpoMexyTo |1-5 TECT, 3a4er, JK3aMEH,
OLIEHOYHBIH  |MH(OpMaIIMOHHAs |YHAs KOJJIOKBHYM
KyJbTypa aTTecTanus
OK-5 |opuentuposou |Ilenaroruka tekymuii  |4.1-4.16 |KoHTpoOJIbHAS pabora,
HBIH BBICIIEH  ILIKOJIBL, | KOHTPOJIb UHIMBUAYAJIIbHOE JIOMAllIHEe
TICUXOJIOTHSI 3a/1aHue, nabopaTopHas
paborta
KOTHUTHUBHBIN |anreopa, tekymuii  |4.1-4.16 |KOHTpoOJIbHAS paborta,
nejaroruka KOHTPOJIb UH/MBUYabHOE JIOMallHee
BBICIICH IIIKOJIBI, 3a/1aHue, nabopaTopHas
TICUXOJIOTUSI pabota
npakcuosoruy |I[lemaroruka npomexyTo |1-5 TECT, 3a4eT, JK3aMeEH,
€CKH BBICIIEH ILIKOJIBL, | YHAs KOJIJIOKBUYM
TICUXOJIOTHUSI aTTecTanus
peduexkcuBHo- |Ilenaroruka npomexyro |1-5 TECT, 3ayer, 9K3aMeH,
OLICHOYHBI  |BBICIIEH MIKOJIBI, |YHAS KOJIJIOKBHYM
TICUXOJIOTHUSI aTTecTanus
OK-6 |opuentuposou |I[lenarornka tekymuii  |4.1-4.16 |KOHTpoOJIbHAS pabora,
HBIN BBICIICH ILIKOJIBI,| KOHTPOJIb UHMBUYaIbHOE JIOMalllHee
TICUXOJIOTHS 3a/1aHue, nabopaTopHas
pabota
koruuTHBHbIN |[legarornka tekymuii  |4.1-4.16 |KOHTpoJIbHAs palora,
BBICIIICH  IIIKOJIBI, | KOHTPOJIh WHAWBHIYaJIbHOE JOMAIIHEe
MICUXOJIOTHS, 3aJaHue, nabopaTopHas
anredpa paborta
npakcuosiorny |Ilenaroruka npomexyTo |1-5 TECT, 3ayer, 9K3aMeH,
€CKUH BBICILICH IIIKOJIBI, | YHAS KOJUIOKBUYM
TICUXOJIOTUSI aTTecTanus
pednekcuBHo- |[legaroruka npomexyTo |1-5 TECT, 3a4er, 9K3aMEH,
OLICHOYHBIM  |BBICIIEH MIKOJIBI, |YHAs KOJIJIOKBUYM
TICUXOJIOTUST aTTecTanus
OIIK- |opuentuposou |Ilegaroruka tekymuii  |4.1-4.16 |KoHTpoOJIEHAS pabora,
1 HBIN BBICIIEH IIKOJIBI,| KOHTPOJIb WHAMBUYaJbHOE JOMAIllHEe
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, pabota
¢buznka
koruuTHBHBIN |[legaroruka tekymuii  |4.1-4.16 |KOHTpoJIbHAs pabora,
BBICIIICH  IIIKOJIBI, | KOHTPOIh WHAWBHIYaJIbHOE JOMAIIHEe
TICUXOJIOTHS, 3aaHue, nabopaTopHas
MaTeMaTuKa, paborta
¢uzuka
npakcuosorud |[legaroruka npoMexyto |1-5 TECT, 3ayer, 9K3aMeEH,
€CKH BBICIICH IIIKOJIBIL, | 4HAS KOJJIOKBUYM
TICUXOJIOTHS, aTTecTalus




MaTeMaTHKa,

dbuszmka
pednekcusHo- |Ilemarormka npomexyto |1-5 TECT, 3a4er, 9K3aMEH,
OLICHOYHBIN  |BBICIICH IIKOJIBI, | YHAS KOJUTOKBUYM
TICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢busuka
OIIK- |opuentupoBou |[legaroruka tekymuid  |4.1-4.16 |koHTpoOJIbHAS pabora,
2 HBIN BBICHIEH ILIKOJIbL,|KOHTPOJIb WHIWBUyaIbHOE JOMAalIHEee
MICUXOJIOTHS, 3a/laHue, naboparopHas
MaTeMaTHKa, paborta
(buszuka
koruutuBHbIN |[lenaroruka tekymmii  |4.1-4.16 |koHTpOIBHAS pabora,
BBICIIEH IIKOJIBI, [ KOHTPOJIb UHAMBHUIyaJIbHOE JIOMaIllHEee
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, paboTta
¢buznka
npakcuonorud |[legaroruka npoMexyto |1-5 TECT, 3aver, 9K3aMeEH,
€CKUH BBICILICH IIKOJIBI, |YHAs KOJUIOKBUYM
MICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
(dbuszuka
pednekcuBHo- |Ilemarormka npomexyTo |1-5 TECT, 3a4er, 9K3aMEH,
OLICHOYHBIN  |BBICIIEH IIKOJIBI, | YHAS KOJUTOKBUYM
TICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢buznka
OIIK- |opuentuposou |Ilenaroruka tekymuii  |4.1-4.16 |KOHTpoJIbHAs padora,
5 HBIN BBICIIICH  IIIKOJIBI, | KOHTPOIIh WHAWBHIYaJIbHOE JOMAIllHEee
MICUXOJIOTHS, 3aJaHue, nabopaTopHas
MaTeMaTuKa, paborta
¢u3uka
koruuTHBHbIN |[legarornka tekymuii  |4.1-4.16 |KOHTpoJIbHAs padora,
BBICIIICH  IIIKOJIBI, | KOHTPOIh WHIAWBHIyaJTbHOE JOMAIlHEEe
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, pabora
¢buzuka
npakcuosoruy |[lemaroruka npomexyTo |1-5 TECT, 3a4eT, JK3aMeH,
€CKH BBICIIEH IIKOJIBL, | YHAsS KOJUTOKBUYM
TICUXOJIOTHS, aTTecTarus
MaTeMaTHKa,
¢buznka
peduexcuBHo- |[lenaroruka npomexyto |1-5 TECT, 3ayer, 9K3aMeH,
OLICHOYHBIA  |BBICIICH MIKOJIBI, |IHAS KOJJIOKBHYM
MICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢uzuka
[1K-4 |opuentuposou |Ilenaroruka tekymuii  |4.1-4.16 |KoHTpoOJIbHAS pabora,
HBIH BBICIIEH IIKOJIBI,| KOHTPOJIb WHAMBUIYaJIbHOE JOMAIllHEee
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, pabota

dbuszmka




KoruuTuBHBIN |[legaroruka tekymuii  |4.1-4.16 |KOHTpoOJIbHAs pabora,
BBICIIEH IIKOJIBI, [ KOHTPOJIb WHIUBUAYyaIbHOE JIOMAIllHEee
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, pabora
¢buzuka
npakcuonorud |[legaroruka npoMexyto |1-5 TECT, 3ayer, 9K3aMEH,
€CKUU BBICHICH IIKOJIBL, |4YHAS KOJJIOKBUYM
MICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
(buszuka
pednekcusHo- |Ilemarormka npomexyto |1-5 TECT, 3a4er, 9K3aMEH,
OLICHOYHBIN  |BBICIICH IIKOJIBI, | YHAS KOJUTOKBUYM
TICUXOJIOTHS, aTTecTalus
MaTeMaTHKa,
¢buznka
IIK-6 |opuenTupoou |Ilegaroruka tekymuid  |4.1-4.16 |koHTpoOJIbHAS pabora,
HBIH BBICIIICH  IIIKOJIBI, | KOHTPOJIb WHIMBUAYAIIBHOE JIOMAIIHEe
MICUXOJIOTHS, 3a/laHue, naboparopHas
MaTeMaTuKa, paborta
(dbuszuka
KorHUTUBHBINA |[lemaroruka tekymmii  |4.1-4.16 |koHTpOIBHAS pabora,
BBICIIICH IIKOJIBI, [ KOHTPOIIb UHAMBHUAyaJIbHOE JlOMAIllHEee
TICUXOJIOTHS, 3a/1aHue, nabopaTopHas
MaTeMaTHKa, paboTta
¢buznka
npakcuonorud |[legaroruka npoMexyto |1-5 TECT, 3aver, 9K3aMeEH,
€CKUH BBICILICH IIKOJIBL, | YHAs KOJUIOKBUYM
MICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢u3uka
pednekcuBHo- |[legaroruka npomexyTo |1-5 TECT, 3a4er, JK3aMeH,
OLICHOYHBIM  |BBICIIEH MIKOJIBI, |YHAs KOJUTOKBUYM
TICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢buzuka
I1K-7 |opuentuposou |I[lenaroruka tekymuii  |4.1-4.16 |KOHTpoJIbHAs padora,
HBII BBICIIICH  IIIKOJIBI, | KOHTPOIIh WHAWBHIYyaJIbHOE JOMAIlHEe
TICUXOJIOTHS, 3aJaHue, nabopaTopHas
MaTeMaTuKa, paborta
¢uzuka
koruuTHBHBIN |[legaroruka tekymuii  |4.1-4.16 |KOHTpoJIbHAs pabora,
BBICIIICH  IIIKOJIBI, | KOHTPOITh WHAWBHIYaJIbHOE JOMAIIHEe
MICUXOJIOTHS, 3aaHue, nabopaTopHas
MaTeMaTuKa, paborta
¢uzuka
npakcuosoruy |[lemaroruka npomexyto |1-5 TECT, 3a4eT, JK3aMeH,
€CKH BBICIICH  IIIKOJIBI, | 4HAS KOJUIOKBHYM
TICUXOJIOTHS, aTTecTanus
MaTeMaTHKa,
¢buznka
pednexcuBHo- |[lenaroruka npomexyTo |1-5 TECT, 3ayer, 9K3aMeH,
OLICHOYHBIN  |BbICIIEH IIKOJIBI, |YHAs KOJUIOKBHYM




IICUXOJIOTHA,
MaTeMaTuka,
¢buzuka

aTTecTanus

3. @oH/1 OLIEHOYHBIX CPEACTB /sl IPOMEKYTOYHOM aTTeCTAIUN

3.1. ®OHBI OLIEHOYHBIX CPEJICTB BKIIFOUAIOT: TECT, BOIPOCHI K 3a4ETY.

3.2. O1ieHOYHbIE CpEe/ICTBA

3.2.1. Ouenounsle cpenctaa 1- 5

KpI/ITCpHI/I OICHHUBAHUA 110 OLICHOYHBIM CpCACTBAM 1-5

Bricokuil ypoBeHb

IIponBUHYTHIN yPOBEHb

ba30BbIi1 ypoBeHb

dopmupye c(OpMHUPOBAHHOCTH c(OPMHPOBAHHOCTHU c(OpMUPOBAHHOCTH
MBIC KOMIIETEHIINH KOMIIETEHIIN I KOMIIETEHIIN I
KOMIICTEHI] (87 - 100 6amoB) (73 - 86 Gam1oB) (60 - 72 6amoB)*
uu OTIIUYHO/3a4TCHO XOpPOIII0/3a4TeHO YAOBICTBOPUTEIIBHO/3aUT
€HO
Crygnenr cBoOoHO | CTyneHT Biazaeer | CTyneHt BIIa/I€eT
BJIQ/IEET TEOPETUYECKUM | OCHOBHBIMU  3HAHHUSIMH, | MUHUMAJIBHO
MaTepHaIoM, YMEHUSMH M HaBBIKAMH, | HEOOXOIUMBIM HabOpOM
OpPUEHTHPOBAH Ha TIOUCK | croco0aMu 3HaHU, YMEHHI 51
HECTAHJAPTHBIX  HOBBIX | IEATEILHOCTH B c(epe | HaBBIKOB, croco0oB
pelmieHuid B cdepe | KOMIIETEHIIMKA U OIBITOM | JEATEIBHOCTH B cdepe
KOMIIETEHIIMH Ha OCHOBE | €r0 MPUMEHEHMs], 3HAeT | KOMIIETEHIIHH, 3HaeT
0a30BBIX 3HAHWUH, | METOJIbI,  CIOCOOBI ¥ | OCHOBHBIE METO/IbI,
YMEHUH, HAaBBIKOB, 3HAET | IPUEMBI JIETEIBHOCTH B | CIOCOOBI W NPUEMBI
METOJbl,  CIOCOOBI | | cepe KOMIIETEHIIUH, | 1eATeNbHOCTH B cdepe
IIPUEMBl  JIEATENBHOCTH, | YMEET HaxXOAWUThb | KOMIIETEHLINH, yMeeT
HE0O0XO0JUMbIE i | 93pPeKTUBHBIE pEIIEHUs | HAXOIUTh peuieHue
OK-3 pelieHus 3a1a4 B cepe | OCHOBHBIX 3a/1au B c(epe | OCHOBHBIX 3ajjau B cdepe
OK-5 KOMITETECHIINH, yMeeT | KOMIETEeHIUHN B | KOMIIETCHIIUH pu
OK-6 HaXOIUTh 0osee | yCIOBUAX HaJIMYUU 3a/IaHHBIX
OIlK-1 3 peKTHUBHBIE CHOCOOBI | HECTaHIAPTHON TUIIOBBIX YCIIOBUH,
OIIK-2 pelIeHNs TPAJUIMOHHBIX | CUTYallud, HMEET OMbIT | UMEET OIbIT PEHICHUS
OIIK-5 3az1ad, MIOHMMAET | HaXOXKACHMUS OCHOBHBIX 3ama4 B
11K-4 BAJKHOCTh noucka | 3pQEeKTUBHBIX pelIeHu | cepe KOMIETeHUUH Tpu
[1K-6 peleHus OCHOBHBIX 33/1a4 B cpepe | HATMUUU 3aJJaHHBIX
IIK-7 MHHOBAIIMOHHBIX 33/a4 U | KOMIIETEHLUU B | TUIOBBIX YCIIOBUH,
HOBBIX 3¢ (PEKTUBHBIX | YCIOBHIX NOHMMAET
pelieHni TPaJUIMOHHBIX | HECTaHIapTHON HEO0OXOJIMMOCTh  IOMCKa
3a1a4y B cdepe | curyanuu, MIOHMMAET | pELICHUs OCHOBHBIX
KOMIETEHIIUH JUId | BOKHOCTh ~ OMNbITA B | 3a/1a4 B chepe
YCIEUIHOCTH ~ Oyayluel | HaXOXAeHUU KOMIIETEHIIMHA I CBOEU
npodeccun u | 5¢deKTUBHBIX pelieHuil | Oyayueit
KapbepPHOT O pocTa, | OCHOBHBIX 3aa4 B cepe | mpodeccuoHanbHOMI
CTpPEMUTCS K | KOMIIETEHIUH. JeSITeIbHOCTH.
OpUOOPETEeHUI0  OmbITa

pemieHust 3aaad B chepe
KOMIIETCHIIUH.




*Menee 60 6a/m10B — KOMIETEHIIUS HE CHOPMUPOBAHA

4. @oH/1 OLIEHOYHBIX CPEACTB JJIsl TEKYIIero KOHTPOJIsSl YCIIeBA€MOCTH
4.1. ®oHuapl oneHoUHBIX cpeAcTB. Conaep)KaT BapHaHThl  AyJIUTOPHBIX
KOHTPOJIbHBIX Pa00T, WHIWBHIYATbHBIX IOMAITHUX 3aJlaHul, Jab0paTOPHBIX

pabor.

4.2.1. Kputepuu olleHUBaHUSI CM. B TEXHOJIOTMYECKON KapTe peiTuHra B padboueit
nporpamMme JUCIUIUIUHbI

Omnenounsle cpenctpa 4.1- 4-16

Kpurepuu oneHnuBanus Komungectso
OayToB (BKJIAL
B PEHTHHT)
BeinonHeHs! Bce 3aaHusl KOHTPOJIBHOW paboThl, 00yJaromuiicss onupaics Ha 6
TEOPETUYECKHE 3HAHMSI U YMEHHUsI pelllaTh UCCIIE0BATEIbCKUE 3aJauH.
Jlornyecky BEpHO BBICTPAUBAET pelICHHE 3a/1au. 1
ApryMeHTHpPYET pe3yJsbTaT, IPOBEPSIET BEPHOCTh HANWJAEHHOIO pELIeHus 3ajad 9
KOHTPOJIbHOH paboThl
BriOupaer Hanbosiee pallMOHaIbHbBIN X0/ pEeIIeHUs 1
MaxkcuMaabHbIN Oali 10

5. Y4yeOHo-meToauuYeckoe u HMHpopManUOHHOEe obOecneuyeHue (POHIA0B
OLICHOYHBIX CPE/ICTB

1. «Anrebpa», Acraxosa E.T., Jlateianea JL.I'., Tumodeenko I'.B.

2. «Anre6pa MHOTOUYIEHOBY, JlaTbiHIleBa JL.I'.

3. «Jlekuu o Teopuu rpynmn», Jlapun C.B.

4. «['pynmsl, Konbua, noiis», Jlapun C.B.

6. OnleHoYHbBIE CpPeACTBA (KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

Ouenounoe cpencrso 1.

Bomnpocs! k 3x3ameny (Pa3znen «Teopust yucen», 3 cemectp)

1. Jenenue c octaTkoM B Komblle Z. OTHomeHue nenumoctu. CBoiicTBa.

2. HOJI u HOK nensix gucen. CroiictBa. Anroput™ EBkinia. BzanMHO mpocTeie ducha.

3. Tlpocteie u cocraBHbIe yncna. CBoiicTBa MpoCThIX yncen. OCHOBHAs TeopeMa
apu(PMeTHKH.

BeckoneyHoCcTh MHOXECTBA TIPOCTHIX urcen. Kputepuii mpoctoTel. Pemero DpaTtochena.
CpaBHEHUS U UX CBOWCTBA.

6. KombIio 1 moJje KJ1accoB BHIYETOB.

oA~




13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

[TostHas ¥ MpUBENEHHAs CHCTEMBI BEIYETOB.
Oyukius Diinepa. BeiBoa siBHOM opMyibl 1yt GyHKINU Ditnepa.
Teopemsbl Diinepa u @epma.

. CpaBHEHMSI U CUCTEMBI CPaBHEHUN C HEM3BECTHOM BEJIMYMHOM.
. CpaBHeHHii 1-0#1 cTeneHu.
. CpaBHenus 1o npoctomy Moayiaro. CpaBHEHUs 1O cTereHu mpocToro uncia. (Pexykuus

CpPaBHEHMS 110
COCTaBHOMY MOJIYJIIO M CPABHEHMS 110 CTEIIEHU MPOCTOr0 YKCiia K CPABHEHHUIO 10
MIPOCTOMY MOJTYJIIO.)

[TokaszaTenu 4yncen ¥ KJIacCOB BBIUETOB 110 JAHHOMY MOAYJI0. YHCIIO KJIaCCOB C
3aJJaHHBIM

MOKa3aTesIeM.

Teopema o cymieCTBOBaHUH IEPBOOOPA3HOTO KOPHS 11O TPOCTOMY MOYJIIO.

NHpekchl yncen v KJ1accoB MOJAHHOMY MOAYJIIO.

JIBy4sneHHbIE CpaBHEHUS MO MPOCTOMY MOAYJIH0. KBagpaTHUHbIE BEIYETHI U HEBBIYETHI.
Cumbon Jlexxanapa, ero CBOMCTBa.

BrIBOJ IpU3HAKOB AEIMMOCTH.

Ornpenenenye AJIMHBI epruoaa 0ECKOHEYHON JECATUIHON APOOH.

[Ipencrapienue NEHCTBUTENBHBIX YMCET B BUC LICTTHBIX IPOOEi.

CBoiicTBa MOAXOAAIIMX APOOCH LETHON ApOOH.

[Toxxonsmme ApoOdu Kak HAMITYYIITHE MPUOIMKEHUS K ICHCTBUTSIILHOMY YHCITY.
Teopema Jlarpanika o pa3JIoKeHUU KBaJAPATUYHON UPPAIMOHAIBHOCTH B IICTTHYIO IPOOb.
Teopema o BenmmunHE OECKOHEYHOM NEPUONUECKOM LIETTHOM JpooH.

OueHo4yHoe cpeacTBo 2.
Hrorossiii Tect (Pasnen «Teopust MHOro4w1eHOBY», 4 cemecTp).

1.

Ocrarok ot menernnst 11x° +3x* +8x> +2x? —1 Ha x—i paBeH
1)3; 2)3i; 3) 0; 4)-1+3i
Mmuorowten X* —2x° +ax+2 gemutcs Ha X +1, eclu @ paBHO
1)3; 2) -5; 3)1, 4)5
Ecmu umena i w 1-i sBasiorcs kopHsmu Muorownena X*! —2x%+3x* —2x+2, To
OCTaJIbHBIMU €r0 KOPHSIMU SBJISIIOTCS YHCIIa

Diul-i; 2)—-iul+i; 3) -iul+i; 4) 1u-2
x* —2x* +2x -1
x> +2x% —2x+3

1 x_—l; 2) xj—x+1; 5 1 4 2x—l

X+3 X“+x+1 X+3 X°+Xx+1

HOJI muorounenos f(X)=(x—-1D*(x+2)" u g(x) = x> —=3x+ 2 pasen

1) f(x); 2) (x=D)*(x+2); 3) (x=D(x+2)*; 4) (x-D(x+2)

Ecnu ypasnenne 3x° +mx? +nx—10=0 wumeer kopuu 1 u -1, To ero TpeTuii KopeHb

paBeH

1) %; 2)-

Anrebpanueckast 1poOb paBHA HECOKpPATUMOU ApoOH

19;3)10; 4) 3.

3

Bepnwvi iu ymeepowcoenusn 7-117 Ilpeononacaemovle omeemvl: «0a» Ui «Hemy».
Yncno 2 sBisieTcst KopHeM MHOTowIeHa 3X™° —4X’ + 7X +5.

Muorounen 7x™ +6x° +8x* + 4 He uMeer neHCTBUTENBHBIX KOPHEL.

KonuuecTBO pasnuuHeIX KopHeil MHorowteHa 5x° —11x%+14Xx—3 He MOXeT OBITH
OOIBIIIE YETBIPEX.



10.
11.
12.

13.
14.

15.

16.

17.

18.

Msuorounes X +6 umeeT 12 KOMIIEKCHBIX KOPHEIA.

Muorounes X° —5X+ 4 uMeeT KpaTHBIH KOPEHb.

HOJI muorounena f(x)=(x+5)" (x*+3)*(x* —25) u ee npou3BoaHOI paBeH
1) (x+5)°(x* +3)%; 2)(x+5)"(x* —25); 3)(x+5)" (x> +3)°; 4)(x+5)’
Haiitu Bce kopHu MHorowtena 3x* —x® —9x* +9x—2.

HenpuBoaumpiM Haj 10J€M JEHCTBUTENBHBIX YHCET SIBIISIETCS MHOTOWICH

1) x*+1, 2) x*+1 3) x*-5x*+6; 4) x*(x*+3).

Muorowren x™* —6x® +3x% —15 HEMPUBOAUM

1) vax nmonsamu Q, R, C; 2) Tonpko Han Q;

3) Tosbko Hax R u C; 4) tonbko Hag R.

Cpem/l CICAYIOIUX MHOTOWICHOB OT ABYX IEPEMEHHBIX CHUMMCTPHUYCCKHUM ABIIACTCA
MHOTI'OYJICH

1) x+2y; 2)2x+2y; 3 xy’+1 4) x’y+1.
X+y=8

Ecmu (a,b) - pemenwe cucremMbl ypaBHEHHMA { , TO 3Ha4YeHUE

x> +y>=34
CHMMETPUYECKOT0 MHOTOUIeHa o, (a,Db) paBHO

1) -15; 2)15; 3)-8; 4) 12.

CymMa uncen, 0OpaTHBIX KOPHSAM MHOTOUWIeHa X° +3X? —8X — 2, paBHa
1) 0; 2) 4, 3)-4; 4) 3.

OneHo4Hoe cpeAcTBO 3.
Bonpocsl k 3a4ery. (Pasnen «/Inneiinas anredopa», 6 cemecrp).

1.

2.

Jloka3atk, 4TO BEKTOpPHOE NMPOCTpaHCTBO V Haj nosieM P oOpasyer abeneBy aJINTUBHYIO
rpymiLy.

Jloka3aTp, 4TO mepecevyeHne JBYX MOANPOCTPAHCTB JTAHHOTO BEKTOPHOI'O IIPOCTPAHCTBA
Haj noseM P takxke sSBisieTcs MOANPOCTPAHCTBOM HaJ TEM K€ MOJIEM.

[Tpu KaKHUX 3HAYEHUAX napaMerpa A cucrema BEKTOPOB

(1,2,-11), (5122), (4,-1,1,0), (3, 1,4,—1) sBnsiercst 6a3MCOB MIPOCTPAHCTBA R%.

Haiitn marpumy mepexoma ot Oasuca e, =(1,21), e, =(2,33), e, =(371) x Oasucy
e',=(3L4), ¢',=(521), €', = (11,-6) npocrpanctsa R*u obpatHo.

Haiitn koopaunatel BekTopa a=(6,0,5) mpocTpaHcTBa R® B Gasuce (1,-1,0), (1,2,3),
0,1,-1).

Jloka3zarh, 4TO JUHEMHOE NMPOCTPAHCTBO MHOTOUIEHOB CTENEHUM HE BBINIE BTOPOH C
NeNCTBUTENbHBIME KO3 uimenTaMu u3oMophHO  apu(METHYECKOMY BEKTOPHOMY
npoctpanctBy R°.

UssectHo, ut0 8, =(0,01), a, =(0,1,1), a, =(1L,11);

bl = (_1’1’3)’ b2 = (_4’110)1 b3 = (0,0,0) .

Bekropsl nmuHEHOTO TpocTpaHcTBa L, 3a1aHHBIe CBOMMH KOOPIMHATAMH B HEKOTOPOM
Oa3uce €,,€,,6,. B Tom e Oa3uce HailiuTe MaTpHIly JMHEWHOTO OTOOpakeHUs @,
HIEPEBOISIIIETO BEKTOPHI 8;,a,,8; COOTBETCTBEHHO B BeKTOpHI D;,b,,b,. Haiiaure simpo

u neQexT. N3BecTHO, 4TO
a, =(0,01), a, =(011), a, =(L11); b, =(-113), b, =(-4,10), b, =(0,0,0) .



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.

24,

25.

26.

27.
28.

29.

30.

31.

BekTopsl nmuHEeiHOrO mpocTpaHcTBa L, 3a7aHHbBIe CBOMMH KOOPJIWHATAMH B HEKOTOPOM
Oasuce €,,€,,6,. B Tom xe Oazuce HaiiauTe MaTpHUIly JIMHEHHOIO OTOOpPaXEHUSI @,

IIEPEBO/ISILIETO BEKTOPHI 8,,a,,8, COOTBETCTBEHHO B BeKTOpHI D,,b,,b,. Haiigure simpo

u 1eexT.

['eomeTpuyeckne BEKTOpPbl Ha IUIOCKOCTH, JAEWCTBUS Haa HuMU. KoopauHartsl
T€OMETPUUYECKUX BEKTOPOB. BEKTOpHOE MpPOCTPAaHCTBO HaJ IIOJEM: OIpPEACIICHUE
IIpUMEpPBL, JACUCTBUSA HAJ >3JIEMEHTaMHM 3TOr0 NpocTpaHCTBA. lIpumepsl BEKTOPHBIX
IPOCTPAHCTB C 0OOCHOBAHUEM.

OCHOBHBIE CBOMCTBA BEKTOPHOT'O IIPOCTPAHCTBA. Teopema: BEKTOPHOE MPOCTPAHCTBO —
aJIMTUBHAs abeieBa rpymmna.

Jluneitnass koMOuHaAnUs BEKTOpOB. JIMHEHHO 3aBucuUMas M JIMHEHHO He3aBHUCHUMAs
nuHelHble KoMOMHanmu. basuc mpoctpancTBa BekTopoB. IlommpocrpanctBo. [Ipusnak
noanpocTtpancTsa. llepeceuenne 1Byx moaIPOCTPAHCTB.

[TonnpocTpaHcTBO, NOPOKACHHOE TaHHBIMU BeKTOpamMu. KoHeuHOMEpHOE ITPOCTPAHCTBO.
Cymma nognpoctpancTB. KoopauHatel BEKTOpa, X CBOKCTBA.

OnpeneneHne © OCHOBHBIE CBOWCTBA HM30MOp(H3Ma BEKTOPHBIX IPOCTPAHCTB.
HeoOxomumoe u goctaToyHoe yciaoBHE H30MOpGHU3Ma BEKTOPHBIX MPOCTPAHCTB HAa
OJIHMM U TE€M K€ TIOJIEM.

Martpuua nepexojga oT onHoro 6asuca kK apyromy. OOpaTUMOCTh MaTpHIIbl IEpexo/a.
CBs13b MEXIy KOOpJIMHATAMU BEKTOPA B pa3HBIX Oa3ucax.

CkansipHoe npousBefeHUEe BeKTOpoB. Ompenenenue, npumepbl. OCHOBHBIE CBOMCTBA.
HeBbipok/ieHHOE CKAIIPHOE YMHOXKEHHE.

OptoronanbHbele BeKTOpbl. JIuHElHass HE3aBUCHUMOCTb OPTOIOHAJIIBHOM CHCTEMBI
BEKTOpOB. lIponecc oproroHanu3anuu CUCTEMbI BEKTOPOB.

TeopeMa O HEBBIPOKJIECHHOM CKAJIIPHOM YMHOXEHHH. EBKIMIOBO BEKTOPHOE
npoctpancTBo. OpTOrOHAIBHBIN Oa3uc.

Hopwma Bektopa. CBolicTBa HOPMBI

OpTtoHOpMUpOBaHHBI BeKkTOp. OpTOHOPMUPOBAaHHBIN 0a3uc. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB B OPTOHOPMHUPOBAHHOM Oazuce.

N3oMopdhu3M eBKINIOBBIX BEKTOPHBIX MPOCTPAHCTB.

JluneitHple omepaTophl: ompeneneHue, mnpuMmepbl. CrocoObl 3alaHus JIHUHEHHOTO
onepaTopa. TeopeMa o0 3a/laHuu JINHEHHOTO oNepaTopa oToOpaxkeHnem Oazuca.

Matpuna nMHEHOro ornepaTopa. 3aBUCMMOCTh MaTPHIbl JIMHEWHOrO oOlepaTopa OT
BbIOOpa Oa3uca. CBsA3b MeXAy KOOpAMHAaTaMH BEKTOpa U €ro odpasza MpH JIUHEHWHOM
oreparope.

CBs3p MeXay MaTpullaMu JIMHEHHOTO oleparopa B pa3HbIX Oasucax. JleWcTBus Haj
JUHENWHBIMU OIepaTOpPaMH U UX MaTpULIAMHU.

MHOXECTBO BCEX JIMHEWHBIX OIMEPaTOPOB OTHOCUTEIHHO CIOXKEHUS W YMHOXKEHHUS Ha
AIIEMEHTHI Mol 00pa3yeT BEKTOPHOE MPOCTPAHCTBO. MHOMXKECTBO BCEX JHHEHHBIX
OIIepaTOPOB OTHOCUTEIBHO CIIOKEHUSI U YMHOXKEHHS 00pa3yeT KOJIbLIO.

[TonsiTe nuHelHOW anreOppl HaA mojeM. MHOXECTBO BCEeX IJHMHEHHBIX OMNEpaTOpOB
BEKTOPHOT'O IPOCTPAHCTBA HAJI 3a/IaHHBIM T10JIEM SBJIIETCS aJIreOpoil HaJl 3TUM IOJIEM.
O06pas3, par, sapo u JedeKT JIMHEHHOTO ONepaTopa.

CoOcCTBEHHBIE BEKTOPHl W COOCTBEHHBIE 3HAYCHHS JMHEHHOTO Omeparopa, IMPHMEDHI,
OCHOBHBIE CBOWCTBA.

Xapaktepuctuueckoe ypaBHeHHe. HaxokneHune cOOCTBEHHBIX 3HAYEHUN JTMHEHHOTO
omepaTtopa. TeopeMa 0 MaTpHIlax JIMHEHHOTO OMepaTopa B pa3HbIX Oa3ucax.
Haxoxxmenrne COOCTBEHHBIX BEKTOPOB, TMPUHAICKANUX JaHHOMY COOCTBEHHOMY
3HaueHuto. JIuHeiHass HE3aBUCHMOCTh COOCTBEHHBIX BEKTOPOB, MPHHAJISKAIINX
pPa3IUYHBIM COOCTBEHHBIM 3HaUeHUSIM. JINHEWHBIE OMepaToOphl C MPOCTHIM CIIEKTPOM.
Marpuiia TMHEHHOTo orneparopa B 6a3zuce U3 COOCTBEHHBIX BEKTOPOB.



OuenouyHoe cpencrso 4
KostoxkBuym no teme «Kouabua u moJis»

3amgaua 1. OGpa3yerT Jii KOJIbIIO MHOXKECTBO a) MHOrowieHoB F[X], ecin F=Q, R,

0) MHOTOYJICHOB C HYJIEBBIM CBOOOIHBIM YICHOM HaJl MPOU3BOJILHBIM

nosiem P?

3amauya 2. Kakue xonbna u3 3amauy 1 ABISLrOTCA 00JacTsIMu LieocTHOCTU? mmosamu? B kaxux

UMEIOTCS ACTUTENN HYJI (yKa3aTh XOTS ObI [0 OJHON Mape JAeNUTeNe Hyist)?

3anaua 3. B xonbiie K BbISICHUTB, 0OpaTHUM JIM 3JIEMEHT 0L, €CJIA «7a», HAUTH O
K=Z[+/3], a=2++/3, a=2-+/3,3++/3,1-4/3.

3amaua 4. Haiitu mynerumukatuBayto rpymny U(K) oOpatumbix snemeHToB konbna K s

Ka)KI0ro U3 KoJjerl 3aaa4u 1.

3agaya S. BeuicHuth, sBisercs nu konbio K dakropumansueiM. Ecnum Her, TO HaiiTH

CYIIECTBEHHO Pa3JIMYHbIC PA3JIOKEHUS JIEMEHTA O B KoJiblle K Ha MpOCThIe MHOXHUTEIH Ol1 U OL.

K:Z[\/—_6], a=7,10, 15, 20, 22, 25, 31, 40.
Jloka3zaTh IpOCTOTY 37EMEHTOB OL1 U OL2 .

3amaua 6. B xonbue K ykazars Buj 31ementoB ero uaeaia |. [loctpouts dakrop-konbio K/l
Ecnu K/l koHe4HO, TO COCTaBUTh TAOJIHUIIBI CIIOKCHUSI U YMHOXKCHHSI B HEM

K=Z[i], 1=(i), (1), (2).
3agaya 7. M= a+bi\/7|a,beQ . Hlokazath, uto a) M — moamnone C; 6) M — koHe4HOE
pacmmpenue noist Q. Haiitu pasmepHocTh M Kak BEKTOPHOTO IpocTpaHcTBa Haa Q.

1

3apaua 8. Jlokasarp, uTO 1+3/5 - anreOpandeckuii ameMeHT Hax mnoseM Q. Haiitm
MUHUMAJIBHBII MHOTOWIEH W CTEMeHb 3Toro 3nementa Hax Q. Kak ycrpoeHo pacmmpenue

Q1+ i/g) ? Bepno sm, uto QL+ 3\/5) =Q¥/5?

OueHo4yHoe cpeacTso 5
Bonpocsl k 3xk3ameny (Pasges «Anredpandyeckue CTpyKTypbD», 7 ceMecTp).

1. Ompenenenne OuHapHOM anreOpamveckoi omepauuu. OmnpeneneHue  T'PyIHIBL,
aJINTUBHAS U MYJIbTUIUIMKATUBHAS TPYIIIbI, IPUMEPBI, OCHOBHBIE CBOMCTBA.

2. OmnpezneneHne MOATPYIIHBI, MPUMEPHI, MPHU3HAK MOATPYNIbel. Teopema O mMepeceueHU
JBYX MOAIPYII B TPYIIIE, pELIeTKa IPYIIIIHI.

3. Tlopsmok ayeMeHTa TPYIIIbL: ONpeesiCHHe, MPUMEPHI, OCHOBHBIC CBOMCTBa. [lopsimok
rpynnel. [lukimdeckas rpynma: OINpEAeNeHUE, INPUMEPHI, TeOpeMa O MOATPYIIe
nuKiInieckor rpynmnsl. Cnencteue u3 Hee. Tabnuua K.

4. CMmexHble KIIacchl: OIpeJiesieHue, IPUMephl, OCHOBHBIE CBOWCTBA, pa30ueHue TpyIbl Ha

CMEXHBIE KJIacChI (C y4€TOM CBOICTB).

Teopema Jlarpanxa u cnenctsus u3 Hee. [IpuMepsl npUMeHEHUS.

Hopmanbsnas nmoarpymnmna: omnpenenenue, npumepsl. ComnpsbkeHHble aeMeHThl. [TpusHak

HopMalibHOU nonrpymniel. [Ipumepsl. Onpenenenue ¢akrop-Tpymisl, npumepsl. PakTop-

rpynna MUKJINYeCKOM rpymbl.

7. Omnpenenenue wuzoMopdu3Ma TpyIN, NPUMEPHl, OCHOBHBbIE CBoMcTBa. Teopema 00
nzoMophu3zmMe 0€CKOHEUHBIX HUKINYECKUX TPYyTIL.

8. Teopema 00 wu3zoMopdu3Me KOHEUHBIX IUKIMYECKUX TPYNI JaHHOTO TMOPSJIKA.

[Toposkaaromiye 3JeMEHTHI U OIPEIENISIFOIINE COOTHOIIEHUS.

9. T'omomop¢usM rpymi: onpeaeneHue, npumepsl. SAapo romoMoppusMa, HOPMAIbHOCTb
anpa romomop¢usma. Teopema o romomopusme.

10. Konb11o: ompenenenue, NpUMeEpPbl, OCHOBHbIE cBoicTBa. Ilonkosblio: ompeneneHue,
pUMEpBL, TPU3HAK, TEOPEMA O NEPECEUEHUH JABYX MOKOJIEL.

11. Onpenenenue upeana KoJyibla, MPUMEpPHI, NEPECEUEHUE IBYX HJIEANOB, (HaKTOP-KOJIBLO

M0 Hujeay: MOCTPOEHHUE, IPUMEPHI.

o o



12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24,
25.

N3omopdusm Koelr: onpeaesieHne, MpuMepsl (C J0Ka3aTeIbCTBOM), OCHOBHBIE CBOMCTBA.
['omoMopdu3M Kozel: onpeaeneHue, NpuMepsl (C H0Ka3aTebCTBOM), SAPO, TeopemMa o
aape romomopdusma. Teopema o romomMopdu3me Kosel.

OO6siacTh LIEIOCTHOCTH:  ONPEJENIEHUE, MPUMEPHI, OCHOBHBIE cBOMCTBA. OOpaTrumble
3JIEMEHTBHI, TEOPEMA O MHOKECTBE OOPATUMBIX 3JIEMEHTOB, IPUMEPHI.

JenumocTh B 00J1aCTH EIOCTHOCTHU. [IpocThie 3meMeHThI 00JIaCTH LETOCTHOCTH: TTOAXO0/]
K OIPEIEIICHUIO ITPOCTOrO 3JIEMEHTA ONPEACICHUE, IPUMEDBI.

AccouuupoBaHHbIE JJIEMEHTHI: olpesiesICHUE, IPUMEPBHI. OTtHoleHue
aCCOLIMMPOBAHHOCTU SIBIIsi€TCSl OTHOLIEHHeM skBuBaJieHTHocTH. HOJl B obsactu
LIEJIOCTHOCTH.

EBKIIMI0BO KOJIBLIO: OIpenencHue, npuMepsl. OCHOBHBIE CBOMCTBA MPOCTHIX DJIEMEHTOB
€BKJINJI0BA KOJIbIIA.

PaznoxeHue Ha MPOCThIE MHOKUTENN B €BKJIMJIOBOM KOJIbLIE (Teopema o (pakTopusanun).
['maBHBIA wWJean: ompeaeneHue, NpuUMepbl (C J10Ka3aTeNbCTBOM). KoOJbIIO TIaBHBIX
uzaeanoB. Beskoe eBKINMIOBO KOJBIO SBIISETCS KOJBLOM IVIABHBIX HJIEAJIOB.

ITone: onpexnenenue, npuMepsl, OCHOBHBIE CBOMCTBA. Pacimmpenus konen u nosen. Ilone
OTHOILEHUH 00J1aCTH LIETOCTHOCTH.

Anrebpanyeckue W TPAHCHCHIEHTHBIE OJIEMEHTHl. MUHUMAIbHBIH  MHOTOYIECH
areOpanyeckoro 3jeMeHTa M ero cBoiicTBa. OcBoOOXAEHHE OT anredpandyeckoi
UPPALMOHATILHOCTH B 3HAMEHAaTelle ApOoOH.

Koneunoe pacmmpenue nosns. CTeneHp paclIUpeHus, TEOpEMa O CTENEHU IOBTOPHOIO
KOHEYHOI'0 PACHIMPEHUS.

Anrebpanueckue paciiupeHus. AaredpanyHOCTh KOHEYHOT'O PAaCILIMPEHUS MOJIS.
[Tpocteie pacupenus. [IpocTeie anredpanyeckue paciiupeHusl.

Pazpemumocts ypaBHeHMH B pagukanax. IIpoGiema paspemmMocTd 3ajad  Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOM.

Ouenounoe cpencrso 4.1
KounrpouabHas padora Nel.l

1.

Bapmuanr 1.
Kakue u3 cneayromux cpaBHEHUN BEPHBI?

2% =1(mod4); 7**° =3(mod 27); 12m +1=(m +1)*(mod m).

2. 3anuIuTe B BUJE CPABHEHUHN YCIIOBUS:

1) uucna 219 u 128 naroT 0JJMHAKOBBIC OCTATKH MIPH JICICHUN HA 7;
2) 0,1,3 — nocneanue Tpu UGPHI YKCTA K.

3. C KakuM{ HaMMEHBUIMMHM 10 a0COJIOTHOM BEIMYMHE YMCIAMHM CPABHUMBI 10 MOAYIIO 5

uncnma: 1) 1717 +1925 + 7421 + 2537; 2) 649%4%?

4. B xonbIie Zg KJIACCOB BEIYETOB MO MOTYJIIO 8 HAMTH: 1T+7+7, 4-6-2

5. Haiitn npuBeI€HHYIO CHCTEMY BBIYETOB 110 MOAYJIFO 12.
6. Berunciouts (0(110).

7. CKOJIBKO pEIIeHU UMEET CpaBHEHHE?

2x=7(mod10),  12x=27(mod15).
8. PemuTh cpaBHenne: 12X = l5(mod 7).

Bapuanr 2.

1. Kakue u3 cieayoumx cpaBHEHUI BEpHBI?
546=0(mod13); 121347=92817(mod10), (2n+1)2m+1)=2k(mod6).

2. 3anuiuTe B BUAE CPAaBHEHUH YCIIOBHUSA:

3) umcno — 352 npu aenenun Ha 31 qaét ocraTok, paBHbIH 20,



4) Ywuciao n — 9€THO.
3. C xakMM{ HAaMMEHBUIMMHU MO a0CONIOTHOM BENTUYMHE YHCIAMHU CPAaBHUMBI IO MOJIYJIO 5

ancna: 1) 1717-1925-7423-6428, 2) 122412247

4. B komnb1ie Zs KJIAaCCOB BBIYETOB 110 MOAYJIIO 8 HAWTH: E + E + Zr; 4_]- . ?) . é
5. Haiitu npuBeAEHHYIO CUCTEMY BBIYETOB 110 MOYJIIO 16.

6. Berauciuth {0(80)

7. CKOJIBKO peIICHU UMEET CpaBHEHHUE?

3x = 7(mod5); 5x =15(mod 20).
8. Pemnts cpasrenne: 20X = 17(mod 7).

Bapuanr 3.
1. Kakue u3 cieayronmx cpaBHCHUH BEpHBI?

5'%12 =1999(mod5); 121=13145mod2); 3m=—1(modm)
2. 3anuumTe B BUJIE CPABHEHHI YCIIOBHSL:
1) yucno 45 — 13 genurcs Ha §;
2) 7 — nocnemusa tmdpa uncna 3163,

3. C KakMMH HaUMEHBUIMMHU MO a0COJIIOTHOIN BEMYMHE YHUCIAMU CPAaBHUMBI IO MOXYJO 4
yncna: 1) 1717 +1925 + 7421 + 2537; 2) 6495497

4. B xonpiie Zs KJIACCOB BBHIYETOB 110 MOAYJIIO 8 HAWTH: 3+3+3; 52.
5. Haiitu npuBeA€HHYIO CUCTEMY BBIUETOB 11O MO0 18.

6. Beruucnuts (0(36)

7. CKOJNBKO pelIeHn UMeeT cpaBHEHUE?

3x=12(mod18),  2x=27(mod5)
8. PemTh cpaBHeHne: 295X = 37(mod 7).

Bapmuanr 4.
1. Kakue 13 crneayromux cpaBHEHUI BEpHbI?

419 = 25(mod10); 30-17 =81-1999(mod6); (m—1)* =1(mod m).
2. 3anuIuTe B BUJE CPABHEHUH YCIIOBUS:
1) 20 — ocratok ot aencuus 330 Ha 31;
2) Yucno n umeet Bua 10m + 3.
3. C xakvM{ HaMMEHBUIMMH MO a0COIIOTHOW BEIMYMHE YUCIAMU CPABHUMBI 110 MOIYJIIO 6

ancna: 1) 1717-1925-7423-6428,; 2) 122412247

4. B konbiie Zs KJIACCOB BBHIYETOB 110 MOIYJIIO 8 HAWTH: 5+5+ 5; 72.
5. HaiiTu npuBeA€HHYIO CUCTEMY BBIUETOB 110 MOyJI0 20.

6. Beranciuth {0(75)

7. CKOJIBbKO pelIeHH UMeeT CpaBHEHHE?

2x =6(mod10);  3x=7(mod33).
8. Pemth cpaBrenue: 2X + 9 = O(mod 3).



OuenouHoe cpeacrso 4.2

KonrpoabHasi padora Nel.2

Bapuanr 1.

1751
1. C kakuM HauMEHBITNM HEOTPpULATCIIBHBIM YHCJIOM CPAaBHUMO YHCIIO 21

o moynto 277

2.13% El(mOdlo). Haiiti ocTaTok OT JeaeHus 13X+1 +11 ua 10.

3. HaiiTu nojHy1o 1 NPUBEAEHHYIO CUCTEMbI BBIYETOB MO MOy IO 12.

o 2
4. Haiitu aBe nocnennue nudpsl 4nucia 11180 .

o 102
5. Haiitu ocTaTtok oT AejIeHUus 17467 + 648 na7.
6. Pemuth cpaBHEHHMS, CHCTEMY U ypaBHEHHE:!

a) 245x'7 +326x'% +1262x"" +14 = 0(mod3);
6) 143x = 425(mod14), B) 6x = 9(mod15);
r) 12x =15(mod 8), m X =174(mod17);
¢) X° + 2x +3=0(mod125)
4x =3(mod7)
x) ; 3) 44X + 20y =172, tne
5x = 4(mod 6)

X,y € N.

7. Haiitu nmoka3zatens uncina 27 mo moayso 11.
8. Haiitu Bce mepBo0oOpa3HbIe KOPHU MO MOJIYJIIO 7.

9. 749(%...0]{...16xy M/5. Haiitu uucno  XY.
10 40

10. SBnsercs nu uncno 219 kBagpaTUYHBIM BBIUETOM 10 MOTYJTI0 3837

Bapmuanr 2.
1. C kaKkuM HaUMEHBIINM HCOTPpUIATCIIBHBIM YUCJIOM CPAaBHUMO YHCJIO

124 .35% —13% -37% 1o monymo 6?2
2.17" = 1(mod11). Haiitu octaTok ot neneHus 17X+1 +3 nall.
3. HaiiTu noiHy!0 U IpUBEIEHHYIO CUCTEMBI BBIYETOB IO MOAYJIIO 15.

o 62
4. Haiftu aBe mocnenHue nudpsl 4nucia 213",

5. Haiitu ocTaTok OT eneHus :|.999402 +610 na12.
6. Peminth cpaBHEHMsI, CHCTEMY U ypaBHEHUE:!

a) 370x% + 725x* +532x>* — 253x* + 56 = 0(mod 5);

6) 156x = 69(mod15); B) 4x =5(mod8);

r) 15x = 8(mod17), n X" =192(mod19);
x = -3(mod16)

¢) 5x° +3x+1=0(mod 25); x) {x =3(mod10) ;
x =9(mod14)

3) 45x+50y =335, rze X, y € N.

7. Haiitn noka3zarensb uynciia 30 mo moaysro 23.



8. Haiitu Bce mepBooOpa3Hbie KOPHHU MO MOJIYJIIO 5.

9. 549(%...0]{...16xy MT72. Haiitu uucno XY.
10 30

13
10. Haiitu cumBodn Jlexxanpa (7 .

Ouenounoe cpeacrso 4.3
Kontpoabnas padora Ne2.1

K.p.-2.1 Bapuant1

1. C nomomsto cxemsl ['opHEpa paznoxuTh
muorowieH f(X) mo crenensm (X-Xo)
f(x)=x® +6x3-10x2-5x+5,  Xo=2

2. Haiitu 3nayenus maorowiena f(X) u ero
npousBogubIx f(X)=x*-25,  Xo=-2

3. Haittu HOJI MHOTOWICHOB U €T0
TuHelHyo Gopmy
f(X)=x"+2x> —x* —4x-2
g(x) =x* +x* = x> —2x-2

4. OT,I[CJ'II/ITB KpaTHbIC MHOXXUTCIU
MHOIro4jJcHa

x® —6x° —4x® +9x® +12x+ 4

K.p.-2.1 Bapuanrt2

C momortpko cxeMbl ['OpHepa pa3ioKuTh
muorouwreH f(X) mo crenensm (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1

Haiitu 3nauenus maorouiena f(X) u ero
npomsBomueix f(X)=x",  Xo=3

Haittu HO/l MHOTO4JIEHOB U €ro
TUHEHHYI0 hopmy

f(x) = 4x* —2x® —16x* +5x+9

g(x) =2x® —x* —5x+ 4

OTIIGHI/ITI) KpaTHLIe MHOTI'O4YJICHAa
x® —10x° —20x? —15x — 4

K.p.-2.1 Bapuanr3
1. C nomorsto cxembl ['opHEpa pa3noKuTh
mHorouwteH f(X) mo crenensM (X-Xo)
f(x)=x® +6x3-10x2-5x+5,  X¢=2
2. Haiiti 3Hauenus mHorowieHa f(X) u ero
npomsBoaHbX f(X)=x*-25,  Xo=-2
3. Haittu HOJ] MHOTOYJIEHOB U €T0
TUHEHHYI0 hopmy
f(xX)=x*+2x> —x* —4x-2
g(x) =x* +x¥—x* —2x-2
4.  OtnenuTh KpaTHbIE MHOKUTEITH

MHOI'O4JICHAa
x® —6x° —4x3 +9x° +12x + 4

K.p.-2.1 Bapuanr 4

C nomoInbio cxembl ['opHepa pa3ioKuTh
mHorowreH f(X) mo crenensM (X-Xo)
f(x)=6x° +3x*-x2+x-4,  Xo=-1

Haittu 3nauenus maorouiena f(X) u ero
npomsBogHex  f(X)=x", X0=3
Haiitu HOJ] MHOTOWIEHOB 1 €ro
JTUHENHHY0 hopMy

f(x) =4x* —2x® —16x* +5x+9

g(x) =2x° —x* -5x+4

OTaenuTh KpaTHbIC MHOTOUYJICHA

x° —10x> —20x* —15x — 4

K.p.-2.1 Bapmunanr$5

1. C nomompto cxemsl ['opHEpa pa3noxuTh
mHorowieH f(X) mo crenensm (X-Xo)
f(x)=x® +6x3-10x%-5x+5,  Xo=2

2. Haittu 3nauenus maorowiena f(X) u ero
MIPOU3BOTHBIX f(x)=x*-25, Xo=-2

3. Haittm HOJI MHOTOYWICHOB U €T0
JUHENHYI0 hopMy
f(X)=x*"+2x> —x* —4x-2
g(x) =x* +x* = x> —2x-2

4. OTI[CJ'II/ITB KpaTHBIC MHOXUTCIIN
MHOIro4JcHa

x® —6x° —4x® +9x® +12x+ 4

K.p.-2.1 Bapunanr 6

C nomompsro cxemsl ['opHEpa pas3noxuTh
mHorowieH f(X) mo crenensm (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1
Haiitu 3nauenus maorowiena f(X) u ero
npomsBomueix f(X)=x",  Xo=3

Haittu HOJI MHOTO4IEHOB U €ro
JTuHEHYy0 Gopmy

f(x) = 4x* —2x® —16x* +5x+9

g(x) =2x* —x* —5x+ 4

OT}IGHI/ITB KpaTHLIe MHOTI'OYJICHAa
x® —10x° —20x? —15x — 4




K.p.—2.1 Bapunanrt7
1. C nomompio cxembl ['opHEpa pa3noxKuTh
mHorowieH f(X) mo crenensm (X-Xo)
f(x)=x> +6x3-10x>-5x+5,  Xo=2
2. Haiitu 3nauenuns maorouwiena f(X) u ero
npomBomubx f(X)=x*-25,  Xo=-2
3. Haiitu HOJ] MHOTO4ICHOB U €T0
JTUHEHHYyI0 hopmy
f(X)=x*"+2x> —x* —4x-2
g(x) =x* +x* = x> —2x-2
4. OTaenuTh KpaTHBIC MHOKUTEIN

K.p.-2.1 Bapunanr 8

1. C nmomompto cxembl ['opHEpa pPa3IOKUTH
mHorowieH f(X) mo creneHsm (X-Xo)
f(x)=6x° +3x*-x2+x-4,  Xo=-1

2. Haiitu 3Hayenus maorowieHa f(X) u ero
npomBomueix f(X)=x',  Xo=3

3. Haittu HOJl MHOTO4WICHOB U €T0
TuHenHyo Gopmy

f(x) = 4x* —2x® —16x* +5x+9

g(x) =2x° —x* -5x+4

4.  OtnenuTh KpaTHbIE MHOTOYJICHA

MHOTOHICHA x> —10x° — 20x* —15x — 4
X® —6x° —4x® +9x® +12x + 4
K.p.—2.1 Bapuanrt9 K.p.—2.1 BapuanTt 10

1. C nomombto cxemsl ['opHepa pasznoxuTh
muorouieH f(X) mo crenersm (X-Xo)
f(x)=x® +6x3-10x2-5x+5,  X¢=2

2. Haittu 3nauenus maorowiena f(X) u ero
npousBoaHbx f(X)=x*-25,  Xo=-2

3. Haiitu HOJI MHOTO4YJICHOB H €T0
JTUHEHHYI0 hopMy

f(X)=x*+2x° —x* —4x-2
g(x) =x* +x*=x?-2x-2

4. OtnenuTh KpaTHBIE MHOKUTEIH

MHOTOYJICHa

x® —6x° —4x® +9x% +12x+4

1. C nomompto cxemsl ['opHEpa pas3noxuTh
muoroueH f(X) mo cremensm (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1

2. Haittu 3nauenus muorounena f(X) u ero
npomsBoaueix f(X)=x",  Xo=3

3. Haiitu HOJ/] MHOTO4YWIEHOB 1 €ro
JTUHEHHY0 hopmy

f(x) =4x* —2x® —16x" +5x+9
g(x) =2x> —x* -5x+4

4.  OtTaenuTh KpaTHbIC MHOTOYICHA

x> —10x® —20x* —15x — 4

OuenouHoe cpeacrso 4.4
KontpoabHasi padora Ne2.2

Bapuant 1 K.p. 2.2
1. Haiitn  rpaHumbel  JEHCTBHUTEIBHBIX
KOpPHEW MHOro4JIeHa

5x* —10x® —8x? +21x+7
2. OtpenuTe  NEUCTBUTENBHBIE  KOPHU
MHOTOYJIEHA
x* +3x* +3

3. Haiitu paroHaIbHbIE KOpHHU
MHOTOYJIEHA

a) x* —x?+x—-10 0) 6x" +17x® +11x* +17x+5

Bapmuanr 2 K.p. 2.2

1. Haiitm  rpaHumsl  JEHCTBUTEIBHBIX
KOpPHEW MHOTO4JIeHa

x* +4x% —8x* —10x —14
2. OtnenuTh  ACUCTBUTENbHBIE  KOPHU
MHOTOYJICHA X° +5x* +10x* —5x —3
3. Haiitu paiuoHaibHbIE KOpHHU
MHOTOYJIEHA

a) x* —x? +x—10 0) 6x* +17x® +11x* +17x+5

Bapuanr 3 K.p. 2.2
1. Haiitu rpaHunpl AeMCTBUTENbHBIX KOpPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTnenuTs IeCTBUTENFHBIE KOPHA MHOTOYJICHA
x* +x% —11x* —5x + 30
3. Haiitu paunoHanbHble KOPHU MHOTO4YJIEHA

a) x* —x? +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 4 K.p. 2.2
1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIECHA
x* —8x% +12x% —6x +2
2. Otnenuth  IEUCTBUTENIBHBIE  KOPHHU
MHOIO4JIeHa
x* —x?+x-10

3. Haiitu paLKOHAIIbHBIE KOpHH
MHOTOYJICHA

a) x* —x? +x—10 0) 6x* +17x® +11x* +17x+5




Bapuanr S K.p. 2.2
1. HaiitTu  rpanunbl  JeHCTBUTEIBHBIX
KOpHEH MHOTO4WICHA
5x* —10x> —8x? +21x+7
2. OtnenuTh  JIEUCTBUTENIbHBIE  KOPHU
MHOTOYJIEHa
x* +3x?+3

3. Haiitu palnoHaIbHbBIC KOpHU
MHOTOYJICHA

a) x* —x? +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 6 K.p. 2.2

1. Haiitu  rpanunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x° -8x* -10x—-14
2. Otnenuth  JEHUCTBUTENBHBIE  KOPHU
MHOIO4JIEHA X° +5x* +10x* —5x -3
3. Haiitu palMoHAIbHEIE KOpHU
MHOTOYJICHa

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 7 K.p. 2.2
1. Haiitu rpaHuubl JAEHCTBUTEIBHBIX KOpPHEH
MHOT'OWJICHA
3x® —10x* —10x + 20
2. Otnenuts NeiCTBUTENBHBIE KOPHA MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu paunoHansHble KOPHU MHOTOYJIEHA

a) x* —x?> +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 8 K.p. 2.2
1. Haitftu  rpanunbl  JeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA
x* —8x® +12x* —6X + 2
2. OTnenuTh  ACUCTBUTENbHBIE  KOPHU
MHOT'OYJICHA
x* —x*+x-10

3. Haiitu paLKroHAIbHbBIE KOpHH
MHOIO4JI€Ha

a) x* —x2+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanrt 9 K.p. 2.2 Bapuant 10 K.p. 2.2
1. Haiitu  rpanunslr  geiictButensHbIX | 1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIEHA KopHed Haltu rpaHunbl AEMCTBUTENBHBIX
5x* —10x°® —8x? +21x+7 KOpHEH MHOTOWICHA
2. OtnenuTh  JEUCTBUTENIbHBIE  KOPHHU x* +4x® -8x* -10x-14
MHOT'O4JIEHa 2. Otnenuth  AEUCTBUTEIBHBIE  KOPHHU
x*+3x* +3 MHOTrO4IeHa x° +5x* +10x? —5x -3
3. Haiitu paLHOHAIbHBIE KOpHH | 3. Haiitn palMOHAJIbHBIE KOpHU
MHOTOYJIEHA MHOT'O4JIEHA
a) x* —x? +x-10 a) x* —x*+x-10
0) 6x* +17x® +11x* +17x+5 0) 6x* +17x> +11x* +17x+5
Bapuanr 11 K.p. 2.2 Bapuant 12 K.p. 2.2
1. Haiitn rpaHunsl AecTBUTENbHBIX KOpHEH | 1, Haiitu TPAHUIIBI EWCTBUTEIILHBIX
MHOTBRICHA KOpHEH MHOTOYJIeHa
3x® —10x° —10x + 20 X4 —8x3 +12x2 — BxX + 2
2.4 , OT}ICJ’[ZI/ITI) JIEHCTBUTENIbHBIE KOPHU MHOTOYJIEHA 2 OTHCIHTD JICHCTBUTE/IBHBIE KOpHH
X" +x° =11x" —5x+ 30
3. Haiitu panmonanbHble KOPHU MHOTOUJIEHA MHOTOHIICHA

a) x* —x? +x—-10 0) 6x* +17x> +11x* +17x+5

x* —x2+x-10




3. Haiitu
MHOTOYJICHA
a) x* —x? +x—10 0) 6x* +17x* +11x* +17x+5

paloOHAJIbHbIE KOpHHU

Bapuant 13 K.p. 2.2 Bapuanr 14 K.p. 2.2
1. Haiitu  rpanunsr  geiictButenbHbixX | 1. HaiitTu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEW MHOTOYJIEHa KOpHEW MHOTro4jieHa
5x* —10x° —8x? +21x+7 x* +4x® -8x* -10x-14
2. Otnenuth  JEHCTBUTENLHBIE  KOpHH | 2. Otnenuth  IEUCTBUTENIbHBIE  KOPHHU
MHOTO4JIEHA MHOTOWIEHA x° +5x* +10x* —5x -3
x* +3x* +3 3. Haiitu panroHaIbHbIE KOpHHU
3. Haiitn paLMOHAJIbHBIC KOpHH | MHOTOYJICHA
MHOTOYJICHA a) x* —x*>+x-10
a) x* —x% +x-10 0) 6x* +17x* +11x* +17x+5
0) 6x* +17x® +11x* +17x+5
Bapmuanr 15 K.p. 2.2 Bapuant 16 K.p. 2.2
1. Haiitu rpaHuupsl AeiCTBUTENBHBIX KOpHEH | 1, Havitu TPaHUIIbI EUCTBUTEIbHBIX
MroThRIEHa, KOPHEH MHOTOWICHA
3x° —10x° —10x +u20 X4 —8x3 +12x% —Bx + 2
2.4 . OT}IeJ’IZI/ITL JACUCTBUTCIIBHBIC KOPHHU MHOTOYJICHA 2 OTIIGHI/ITI) ﬂeﬁCTBHTeHBHLIe KOpHI/I
X" +x” -11x" -5x+30
3. Haiiti panioHaabHbIE KOPHU MHOTOYJIEHA MH;)FOEJIeHa
a) x* —x% +x—10 6) 6x* +17x* +11x? +17x+5 | X —X +x-10
3. Haiitu paloHaibHbIe KOPHHU
MHOTO4JIeHa

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 17 K.p. 2.2
1. HaiitTu  rpaHuubl  AEHCTBUTEIBHBIX
KOpPHEH MHOTOWICHA

5x* —10x°® —8x”* + 21X +7
2. OtpenuTe  JCHCTBUTENBHBIE  KOPHU
MHOIO4JICHa

x* +3x° +3

3. Haiitu paLHOHAIbHBIE KOpHH
MHOIO4JIeHa

a) x* —x? +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuant 18 K.p. 2.2

1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEUCTBUTENBHBIE  KOPHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu paroHaibHbIE KOpHHU
MHOTOYJICHA

a) x* —x? +x—10 0) 6x* +17x* +11x> +17x+5

Bapuanr 19 K.p. 2.2
1. Haiitu rpaHunpl JEMCTBUTENBHBIX KOPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTtnenuts NeHCTBUTENBHBIE KOPHU MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu pannoHanbHble KOPHU MHOTOYJIEHA

a) x* —x? +x—-10 6) 6x* +17x% +11x* +17x+5

Bapmuanr 20 K.p. 2.2
1. Haiitu  rpaHuubl  O€HCTBUTEIBHBIX
KOpHEH MHOTOWICHA
x* —8x% +12x% —6x +2
2. Otnenuth  EWCTBUTENIbHBIE  KOPHH
MHOIO4JIeHa
x* —x?+x-10
3. Haiitu paLKOHAJIbHBIE KOpHH




MHOT'O4JICHA
a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 21 K.p. 2.2
1. HaiitTu  rpanunbsl  A€HCTBUTEIBHBIX
KOpHEH MHOTOWICHA

5x* —10x> —8x? +21x+7
2. OtnenuTh  JIEUCTBUTENIbHBIE  KOPHU
MHOTOYJIEHa

x* +3x?+3

3. Haiitu palnoHaIbHbBIC KOpHU
MHOTOYJICHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 22 K.p. 2.2

1. Haiitu  rpanunbl  JeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x° -8x* -10x—-14
2. Otnenuth  JEUCTBUTEIbHBIE  KOPHHU
MHOIO4JIEHA X° +5x* +10x* —5x -3
3. Haiitu palMoOHAIBHBIE KOPHHU
MHOTOYJICHa

a) x* —x2+x-10 6) 6x* +17x% +11x* +17x+5

Bapuant 23 K.p. 2.2
1. Haiitu rpaHuubl JAEHCTBUTENBHBIX KOpPHEH
MHOT'OWICHA
3x® —10x* —10x + 20
2. OTtnenuts IeicTBUTENbHBIE KOPHU MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu panmoHanbsHble KOPHU MHOTOYJIEHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuant 24 K.p. 2.2
1. Haiitu  rpaHunbl  JeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* —8x® +12x* —6x + 2
2. OTnenuTh  ACUCTBUTENbHBIE  KOPHU
MHOT'OYJICHA

x* —x*+x-10

3. Haiitu paLKroOHAIbHBIE KOpHH
MHOIO4JIeHa

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 25 K.p. 2.2
1. HaiitTu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTO4WIEHA

5x* —10x°® —8x”* +21x+7
2. Otpenuth  JA€MCTBUTENbHBIE  KOPHHU
MHOI'O4JICHa

x* +3x° +3

3. Haiitu paLKOHAIIbHBIE KOpHH
MHOTO4JIeHa

a) x* —x?+x—-10 6) 6x* +17x% +11x* +17x+5

Bapuanr 26 K.p. 2.2

1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEHUCTBUTENBHBIE  KOPHHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu paioHaibHbIe KOpHHU
MHOTOYJICHA

a) x* —x? +x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 27 K.p. 2.2
1. Haiitu rpaHunpl AeMCTBUTENbHBIX KOpPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTtnenuts NeHCTBUTENBHBIE KOPHU MHOTOUYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu paunoHanbHble KOPHU MHOTO4YJIEHA

a) x* —x?> +x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 28 K.p. 2.2
1. HaiitTu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIECHA
x* —8x% +12x% —6x +2
2. OtnenuTh  EUCTBUTENIBHBIE  KOPHHU
MHOIO4JIeHa
x* —x?+x-10
3. Haiitu palKOHAJIbHBIE KOpHH




MHOT'O4JICHA
a) x* —x?2+x-10 0) 6x* +17x% +11x* +17x+5

Bapuant 29 K.p. 2.2
1. HaiitTu  rpaHunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTO4WICHA

5x* —10x> —8x? +21x+7
2. OtnenuTh  JEUCTBUTENBHBIE  KOPHU
MHOTOYJIEHa

x* +3x?+3

3. Haiitu paloHaIbHbBIC KOpPHHU
MHOTOYJICHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuant 30 K.p. 2.2

1. Haiitu  rpanunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEHUCTBUTENBHBIE  KOPHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu palMoOHAIBHBIE KOPHU
MHOTOYJICHA

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

OuenouHoe cpeacrso 4.5
KounrpouabHasi padora Ne3.1

3kypc Kourpoabnas padora
BapuanTt 1

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a>=(-1,1,0), a3s=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHartsl (1,2,3). Haitnute matpuity
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} 1 xoopauHaTHI BekTOpa X B Oa3uce

a =(110) (b, =(101)
{0,,b,,b,}, ecnu 1@, =(011), b, =(110)
a, =101 |b,=(0L1)

3kypc KonTposbHas padora
Bapuant 2

1. Haiftu oproroHanbHbIi 0azuc TMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(100) (b =101
{b,,b,,b,}, ecnu {a, = (011), {b, = (110)
a,=(111)  |b,=(011)




3 kypc
Bapuanr 3
1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

KonTposbnas padora

koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3 Kypc
Bapuanr 4
1. Haiitu opToroHanbHbIi 0a3uc JIMHEHHOM
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

KonTtposbnast padora

koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapmuant 5

1. HaliTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(0,1,0) b, =(1,01)
{b,,b,,b.}, ecim <a, =(0,11), b, =(110)
a, =(1,0,0) b, =(0,11)
3kypc Konrtpoibnas padora
BapuanTt 6

1. HaiiTu opToroHaiabHbIi 0a3uC JTMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), a3=(7,1,-9)

2. Bekrop x B 6azuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure maTtpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kourpoabnas padora
Bapuanr 7

1. HaliTi opToroHnaiabHbIi 0a3ucC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} 1 xoopauHaTHI BekTOpa X B Oa3uce

a, =(110) (b, =(10,0)
{b,,b,.b,}, ecnm {a, = (011), b, =(0,1,0)
a, =101 |b,=(00y)

a, =(1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <a, =(011), <b, =(110)
a; =111 b, =(0,11)
3kypc KonTpoabnas padora
Bapuanr 8

1. HaliTi opToroHaibHbIi 0a3ucC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexkrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnute matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(010) (b =(101)
{b,,b,.b,}, ecnm {a, = (011), {b, = (110)
a, =(100) |b, =(01))




3 kypc
Bapuant 9
1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

KonTposbnas padora

koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3kypc Konrtpoibnas padora
Bapuant 10

1. HaiiTu opToroHaiabHbIi 0a3uC JMHEHHON
000JI04YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer
koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, =(10)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kourpoabnas padora
BapuanT 11

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure maTtpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, = (1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <@, =(011), b, =(110)
a; =(111) b, =(0,11)
3kypc KonTposbHas padora
Bapuanr 12

1. HaiiTu opToroHaibHbli 0a3uC JMHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure maTtpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapuanr 13

1. HaliTi opToroHaibHbIi 0a3ucC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), as=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(10) (b =(L0))
{b,,b,,b,}, ecmnt {a, =(011), 1b, = (110)
a, =101 |b, =(011)

a, =(0,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(1,0,0) b, =(0,11)
3kypc KonTpoubHas padora
Bapmuanr 14

1. HaliTi opToroHaiabHbIi 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. Bekrop x B 6azuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnute matpuity
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(100) (b =101
{b,,b,.b,}, ecnm {a, = (041), {b, = (11,0)
a, =1l b, =(01))




3kypc Konrpoasnas padora
Bapuanr 15

1. Haiitu opToroHajibHbIi 6a3uc TUHEHHON
000JI0OYKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oa3uce

3kypc Konrtpoibnas padora
BapuanTt 16

1. HaiiTu opToroHaibHbIi 0a3uC JTMHEHHON
000JI04YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapuant 17

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, =(0,1,0) b, =(1,01)
{b,,b,,b.}, ecim <a, =(0,11), b, =(110)
a, =(1,0,0) b, =(0,11)
3kypc Konrtpoibnas padora
Bapuanr 18

1. HaiiTu opToroHaiabHbIi 0a3uc JMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), a3=(7,1,-9)

2. Bekrop x B 6azuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaThHI BekTOpa X B Oasuce

a, =(1,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kourpoabnas padora
Bapmunanr 19

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(110) (b, =(10,0)
{b,,b,.b,}, ecnm {a, = (011), b, =(0,1,0)
a, =101 |b,=(00y)

a, =(1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <a, =(011), <b, =(110)
a; =111 b, =(0,11)
3kypc KonTpoubHas pabora
Bapuant 20

1. HaliTi opToroHaiabHbIN 0a3uC JUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnute maTtpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(010) (b =(101)
{b,,b,.b,}, ecnm {a, = (011), {b, = (110)
a, =(100) |b, =(01))




3kypc Konrpoasnas padora
BapuanT 21

1. Haiitu opToroHanbHbIi 0a3uc TMHEHHOMI
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

koopauHartel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oa3uce

3kypc Konrtpoubnas padora
Bapuanr 22

1. Haliti opToroHaipHbIN 0a3UC TUHEHHON
000JI04YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer
koopaunartsl (1,2,3). Haiigure maTpuiry
nepexojia ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, =(10)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kounrpoabnas padora
BapuanTt 23

1. HaiiTu opToroHaiabHbli 0a3ucC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, = (1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <@, =(011), <b, =(110)
a; =(111) b, =(0,11)
3kypc Konrtpoibnas padora
Bapuanr 24

1. HaiiTu opToroHaibHbIi 0a3uC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapuanr 25

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a>=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, }umeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(10) (b =(L0))
{b,,b,,b,}, ecmnt {a, =(011), 1b, = (110)
a, =101 |b, =(011)

a, =(0,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(1,0,0) b, =(0,11)
3kypc KonTpouabnas padora
BapuanT 26

1. HaliTi opToroHaibHbIi 0a3uC JTMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. Bekrop x B 6asuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(100) (b =101
{b,,b,.b,}, ecnm {a, = (041), {b, = (11,0)
a, =1l b, =(01))




3kypc Konrpoasnas padora
Bapuanr 27

1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatel (1,2,3). Haitgure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

a, =(110) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(10,2) b, =(0,0,1)

3kypc KonTtpoubHas padora
BapuanTt 28

1. HaiiTu opToroHaiabHbIi 0a3uC JMHEHHON
000JI04YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTh BekTOpa X B Oasuce

a, =(0L0) (b, =101
{b,,b,,b,}, ecnu {a, = (0,11), {b, = (11,0)
a, =(10,0) |b,=(01))

Ouenounoe cpeactno 4.6
KountpoabHas padora Ne3.2

3kypc Kounrpoabnas paGora
BapuanTt 1
a, = (10,7
UssectHO, uTO <8, = (111
a, = (-1,-1,0)
b, =(4,0,1)
b, =(711)  — BexkTOpHI THHEHHOTO
b, =(-1,-1,0)

nmpocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJMHAaTaMU B HEKOTOPOM Oasuce e,,e,,e,.

B tom xe 6asuce naiiaure matpuny M,
JMHEWHOTO 0TOOpaKEHUs! ¢ , IEPEBOASAIIETO
BEKTOPHI a,,d8,,8; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b, . pusectn marpuy M, x

JIMarOHAJIBHOMY BUIY.

3kypc KonTposbnas padora
Bapuant 2
a, =(1,0,0)
WsBectHO, uTO <4, = (111) ,
a, =(0,01)
b, = (-4,-3,-6)
b, =(8,5,8) — BEKTOPBI JINHCHHOTO
b, =(-2,-1,0)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiaure matpuiy M,
JMHEWHOTO OTOOPaKEHHSI ¢ , IEPEBOJIAIIECTO
BEKTOPHI @,,8,,8; COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . Ipusectn Mmatpuy M, x

JINArOHAJIbBHOMY BUY.

3kypc Konrpoasnas paGora
Bapuant 3
a, =(21-1)
UsBectHO, uTo {8, =(L10) ,
a; =(0,02)
b, =(2,1,-3)
b, = (6,4,—4) — BeKTOpPBI IMHEHHOTO
b, =(0,0,-1)

npocTpaHcTBa L, 3ajaHHbIE CBOMME
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B Tom xe 6a3uce HaliuTe MAaTPUILY MqD
JUHEHHOTO OTOOpaXeHUs! ¢ , IEPEBOSIIETO

3kypc Konrtpousbnas padora
Bapuanr 4
a, =(10,-1)
UsBectHO, uTO <8, = (-111),
a; = (1L,-10)
b, =(7,-2,-1)
b, =(113) - BEKTOPHI JMHEHHOTO
b, =(-3,0,7)

npoctpancTBa L, 3amanHbie cCBOMMEU
KOOpJMHATaMU B HEKOTOPOM 0asuce e,,e,,e, .

B Tom >xe 6a3uce HaliguTe MaTPUILY Mqﬂ
JTUHEHHOTO OTOOpaXEeHHSI ¢ , IEPEBOIAIIETO




BEKTOpHI @;,a,,8, COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. Ilpusectu matpuiy M, x
JMArOHAIBHOMY BHLY.

BEKTOpHI @,,d,,8, COOTBETCTBEHHO B
BexTops! by, 0,,b;. TIpuectu matpuiy M, k

JINArOHAJIbBHOMY BUAY.

3 Kypc KonTpoasnas padora

Bapuanr S
a, =102
UssectHO, uTO <8, = (111
a; =(-1-1,0)
b, =(4,01)
b, =(711)  — BekTOpHI JUHEHHOTO
b, =(-1-10)

npoctpancTBa L, 3aanHbie CBOMMEI
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe Oasuce naiaure marpuny M,
JMHEWHOTO OTOOpaKEHUsSI ¢ , IEPEBOISAIIECTO
BEKTOpHI 4,,d,,8,; COOTBETCTBEHHO B BEKTOPbI
b;,b,,b,. pusectn marpuy M, k

JAUaroHaJlbHOMY BU Y.

3 Kypc KonTpoasnas pabora
Bapuanr 6

a, =(1,0,0)
WsBectHO, uTO 4, = (111) ,
a, =(0,01)
b, = (-4,-3,-6)
b, =(8,5,8) — BEKTOPBI JINHEHHOTO
b, = (-2,-1,0)

npoctpancTBa L, 3amannbie cBOoMMHU
KOOpJMHATaMU B HEKOTOpOM Oasuce e,,e,,e, .

B tom xe 6asuce Haiiaure matpuiy M,
JIMHEHHOTO OTOOPAKEHHUS ¢ , IEPEBOIALIETO
BEKTOPHI @,,d,,a, COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . ITpusectn Mmatpuy M, x

JAUAroHaJIbHOMY BU Y.

3kypc Kounrpoabnas padora

Bapuant 7
a, =(21-1)
NsBectHo, uto {8, =(L10) ,
a, =(0,01)
b, =(21-3)
b, = (6,4,—4) — BeKTOPBI JTUHEHHOTO
b, =(0,0,-1)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJMHAaTaAMU B HEKOTOPOM Oasuce e,,e,,e,.

B Tom xe 6asuce Haiiqure matpuny M,
JUHEHHOro 0TOOPaXXEHUsI @ , IEPEBOIAILETO
BEKTOpHI @,,a,,3; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. TIpusectu matpuiy M, k
JIMaroHaJIbHOMY BUY.

3kypc KonTpossnas paGora
BapuanTt 8

a, =(1,0,-1)
UsBectHo, uto §a, =(-111),
a; =(1,-10)
b, =(7,-2,-1)
b, =(113) — BEKTOPBI JINHEHHOTO
b, =(-3,0,7)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJIMHATaAMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiqure matpuny M,
JMHEHHOTO 0TOOpaXEHUs ¢ , TIEPEBOSIIETO
BEKTOPHI &,,8,,8; COOTBETCTBEHHO B
BexTops! D, 0,,b;. TIpuectu matpuiy M, k

JINAarOHAJIbBHOMY BHUY.




3kypc Konrpoabnas padora

Bapuant 9
a, =10,
UssectHO, uTO <8, = (111
a, = (-1,-1,0)
b, =(4,0,1)
b, =(711)  — BekTOpHI THHEHHOTO
b, = (-1,-1,0)

npocTpaHcTBa L, 3anaHHbIe cBOMMH
KOOpAMHATAMU B HEKOTOPOM Oa3uce e,,e,,e,.

B tom xe 6asuce naiiaure marpuny M,
JUHEHHOro 0TOOPaXXEHUSI ¢, IEPEBOIAILETO
BEKTOPHI a,,d8,,8; COOTBETCTBEHHO B BEKTOPBI
b;,b,,b,. pusectn marpumy M, k

JIMarOHAJIbHOMY BHUAY.

3kypc Konrtpoibnas padora
Bapuant 10

a, =(1,0,0)
WssectHO, uTO 4, = (111) ,
a, =(0,01)
b, = (-4,-3,-6)
b, =(8,5,8) — BEKTOPBI JINHEHHOTO
b, = (-2,-1,0)

npocTpaHcTBa L, 3agaHHBIe cCBOMMHE
KOOpAMHATAMU B HEKOTOPOM Oa3uce e,,e,,e,.

B ToMm ke Oasuce Halinute maTpuiy M,
JIMHEHHOTO OTOOPAXKEHUS ¢ , IEPEBOJIALIETO
BEKTOPHI @,,d,,a, COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . IIpusectn Mmatpuny M, x

JIMarOHAJIbBHOMY BHLY.

3 kypc KonTpoasnas padora

Bapmuanr 11
a, =(21-1)
UsBectHO, uto {8, =(L10) ,
a, =(0,01)
b, =(2,1,-3)
b, = (6,4,—4) — BeKTOPBI IMHEHHOTO
b, =(0,0,-1)

npoctpaHcTBa L, 3aanHbIe CBOUME
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiqure matpuy M,
JUHEHHOro 0TOOPaXXEHUsI @ , IEPEBOIAILETO
BEKTOpHI @,,a,,3; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. TIpusectu matpuiy M, k

AUaroHaJibHOMYy BUOY.

3 Kypc KonTpoasnas paGora
Bapuanr 12

a, =(1,0,-1)
UsBectHo, uto §a, =(-111),
a; =(1,-1,0)
b, = (7,-2,-1)
b, =(113) - BeKTOPHI JUHEHHOTO
b, =(-3,0,7)

npoctpaHcTBa L, 3aanHbie CBOMMEU
KOOpJMHATaMU B HEKOTOpPOM 0asuce e,,e,,e,.

B tom xe 6asuce Haiinure matpuny M,
JMHEHHOTO 0TOOpaXEHUS ¢ , IEPEBOISIIETO
BEKTOPHI &,,8,,8; COOTBETCTBEHHO B
BexTops! D, 0,,b;. TIpuectu matpuiy M, k

AUAroHaJibHOMY BUAY.

3kypc Kourpoabnas padora

Bapuanr 13
a, =107
UssectHO, uTO <8, = (111
a, = (-1-1,0)
b, =(4,0,1)
b, =(711)  — BekTOpHI THHEHHOTO
b, =(-1,-1,0)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOpJMHATaMU B HEKOTOPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiaure maTpuy M,
JUHEHHOTO 0TOOpaXKEHUs ¢ , IEPEBOALIETO

3kypc KonTpoasnas paGora
Bapmuanr 14

a, =(1,0,0)
WssectHO, uTO <4, = (111) ,
a, =(0,02)
b, = (-4,-3,-6)
b, =(8,5,8) — BEKTOPBI INHEHHOTO
b, =(-2,-1,0)

mpocTpaHcTBa L, 3a1aHHbIE CBOUMU
KOOpJIMHATaMU B HEKOTOpPOM Oasuce e,,e, e, .

B tom xe 6asuce Hariaqure matpuiy M,
JMHEWHOTO OTOOPaKEHHSI ¢ , IEPEBOJIAIIETO




BEKTOpSI @;,d,,8, COOTBETCTBEHHO B BEKTOPHI
b,,b,,b;. IIpusectu matpuiy M, x
JMArOHABHOMY BHTY.

BEKTOpHI @,,d,,8, COOTBETCTBEHHO B
BekTops! by, 0,,b;. TIpuectu matpuiy M, k

JIMArOHAJIbBHOMY BUY.

3 Kypc KonTpoasnas padora

Bapuanr 15
a, =(21-1)
UsBectHO, uto {8, =(L10) ,
a, =(0,01)
b, =(2,1,-3)
b, = (6,4,—4) — BeKTOPBI JUHEHHOTO
b, =(0,0,-1)

npoctpancTBa L, 3aanHbie CBOMMEI
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B ToM e Gasuce Haiiute Matpuiy M,
JINHEHHOTO OTOOPAXCHHS ¢ , IEPEBOISIIIETO
BEKTODBI 8,,8,,3; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. pusectn marpumy M, k

JAUaroHaJJbHOMY BHAOY.

3 kypc KonTpoasnas paGora
Bapuant 16

a, =(1,0,-1)
UsBectHo, uto §a, =(-111),
a; =(1,-1,0)
b, =(7,-2,-1)
b, =(113) - BeKTOPHI JUHECHHOTO
b, =(-3,0,7)

npoctpancTsa L, 3amanneie cBouMu
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B Tom jxe Oa3uce Haiiaure marpuiy M,
JIMHEHHOTO OTOOPAKEHUS ¢ , IEPEBOIALIETO
BEKTOPHI @,,d,,a, COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . Ipusectn Mmatpuny M, x

JAUAroHaJIbHOMY BU Y.

3kypc Kounrpoabnas padora

Bapuant 17
a, =101
UssectHoO, utO <8, = (111
a; =(-1,-1,0)
b, =(4,01)
b, =(711)  — BekTOpHI THHEHHOTO
b, =(-1-1,0)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJMHAaTaMU B HEKOTOPOM Oasuce e,,e,,e,.

B tom xe 6asuce naiiaure marpuny M,
JIMHEHHOTO 0TOOPAXKEHUS ¢ , IEPEBOJISIIETO
BEKTOPBI 8,,8,,3; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. TIpusectu matpuiy M, k
JIHArOHAILHOMY BHIY.

3kypc KonTpoibnas padora
Bapuanr 18

a, =(1,0,0)
WssectHo, uto §a, = (1,11) ,
a, =(0,01)
b, = (—4,-3,-6)
b, =(8,5,8) — BEKTOPBI JINHEHHOTO
b, =(-2,-1,0)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOPJMHATaAMU B HEKOTOpPOM Oasuce e, e, e, .

B tom xe 6asuce Haiiaure matpuiy M,
JIMHEHHOTO 0TOOPAKEHUS ¢ , IEPEBOISIIETO
BEKTOPHI @,,d,,a; COOTBETCTBEHHO B
BexTops! Dy, 0,,b;. TIpuectu matpuiy M, k
JIMArOHAILHOMY BHLY.




3kypc Konrpoasnas padora

Bapuant 19
a, =(21-1)
UssectHO, uTo {8, = (L10) ,
a, =(0,0)
b, =(21-3)
b, = (6,4,—4) — BeKTOpHI IMHEHHOTO
b, =(0,0,-1)

npocTpaHcTBa L, 3anaHHbIe cBOMMH
KOOpAMHATAMU B HEKOTOPOM Oa3uce e, e, ,e,.

B tom xe 6asuce naiiaure marpuny M,
JUHEHHOro 0TOOPaXXEHUsI ¢ , IEPEBOIAILETO
BEKTOPHI @,,d,,8,; COOTBETCTBEHHO B BEKTOPHI
b;,b,,b,. pusectn marpumy M, k

JIMarOHAJIbHOMY BHUAY.

3kypc KonTtpoubHas padora
Bapuanr 20

a, =(10,-1)
WssectHO, uTo {4, = (-111),
a; = (1-10)
b, =(7,-2,-1)
b, =(11,3) — BEKTOPBI JINHEHHOTO
b, =(-3,0,7)

npocTpaHcTBa L, 3agaHHbIe cCBOMMHE
KOOpAMHATAMU B HEKOTOPOM Oasuce e,,e,,e,.

B Tom xe Oasuce HalinuTe MaTpuiy M,
JIMHEHHOTO OTOOPAXKEHHUS ¢ , IEPEBOJIALIETO
BEKTOPHI @,,d,,a, COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . IIpusectn Mmatpuny M, x

JIMarOHAJIBHOMY BUJY.

3 kypc KonTpoasnas padora

Bapmuanr 21
a, =101
UssectHo, uto <8, = (111
a; =(-1,-1,0)
b, =(4,01)
b, =(711)  — BeKkTOpHI TUHEHHOTO
b, =(-1-10)

npoctpaHcTBa L, 3aanHbIe CBOMME
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiqure matpuny M,
JUHEHHOro 0TOOPaXXEHUsI @ , IEPEBOIAILETO
BEKTOpHI @,,a,,3; COOTBETCTBEHHO B BEKTOPBI
b,,b,,b;. TIpusectu matpuiy M, k

AUaroHaJibHOMY BUOY.

3 Kypc KonTposabnas padora
Bapuanr 22

a, =(1,0,0)
NssectHo, uto qa, = (111) ,
a, =(0,01)
b, = (—4,-3,-6)
b, =(8,5,8) — BEKTOPBI IHHEHHOTO
b, =(-2,-1,0)

npoctpaHcTBa L, 3aanHbie cBOMMEU
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiqure matpuny M,
JUHEHHOTO 0TOOpaXEHUs ¢, TIEPEBOISIIETO
BEKTOPHI &,,d,,8; COOTBETCTBEHHO B
BexTops! D, 0,,b;. TIpuectu matpuiy M, k

AWAroHaJibHOMY BUAY.

3kypc Kourpoabnas padora

Bapuanr 23
a, =(21-1)
UssectHO, uTO {8, = (L10) ,
a, =(0,0,)
b, =(21-3)
b, = (6,4,—4) — BeKTOPHI IUHEHHOTO
b, =(0,0,-1)

npocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOpJMHATaMU B HEKOTOPOM Oasuce e,,e,,e,.

B Tom xe 6asuce Hariaure matpuiy M,
JMHEWHOT0 0TOOPaKEHUS @ , IEPEBOAAIIETO

3kypc KonTpoasnas paGora
Bapmuanr 24

a, =(10,-1)
WssectHO, uTO 4, = (-111),
a; = (1,-10)
b, =(7,-2,-1)
b, =(11,3) — BEKTOPBI INHEHHOTO
b, =(-3,0,7)

mpocTpaHcTBa L, 3a1aHHbIe CBOUMU
KOOpJIMHATaMU B HEKOTOpPOM Oasuce e,,e, e, .

B tom xe 6asuce Hariaure matpuiy M,
JMHEHHOro 0TOOpaKEHUs @ , IEPEBOAAIIETO




BEKTOpHI @;,a,,8, COOTBETCTBEHHO B BEKTOPHI
b,,b,,b;. IIpusectu matpuiy M, x

JIMarOHaJIbHOMY BUY.

BEKTOpHI @,,d,,8, COOTBETCTBEHHO B
BekTops! by, 0,,b;. TIpuectu matpuiy M, k

JIMarOHAJIbBHOMY BULY.

3kypc KonrpoabHasi pagora
Bapuanr 25
a, =07
UssectHO, uTO <8, = (111
a, = (-1,-1,0)
b, =(4,0,1)
b, =(711)  — BekTOpHI TUHEHHOTO
b, = (-1-1,0)

npoctpaHcTsa L, 3a1anHble cBOoUMU
KOOPJMHAaTaMU B HEKOTOpPOM Oasuce e, e, e, .

B tom xe 6asuce naiaure marpuny M,
JMHEWHOTO OTOOpaKEHUSI ¢ , IEPEBOISAIIECTO
BEKTOpHI @,,8,,8, COOTBETCTBEHHO B BEKTOPHI
b,,b,,b;. pusectn marpumy M, k

JINarOHAJIbHOMY BHUAY.

Koutpoasnas padora
a, =(1,0,0)
a, =111 ,
a; =(0,01)
b, = (—4,-3,-6)
b, =(8,5,8)
b, =(-2,-1,0)
npoctpancTBa L, 3amannbpie cBoMMU
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

3 Kypc

H3BecTHO, UTO

— BCKTOPEL JIMHEMHOTO

B Tom >xe 6a3uce HaliguTe MaTPUILY MQD
JUHEHHOTO 0TOOpaXEeHHsI ¢ , IEPEBOIAIIETO

BEKTOpBI @;,d,,8, COOTBETCTBEHHO B
BexTops! Dy, 0,,b;. TIpuectu matpuiy M, k

AUaroHajJibHOMY BUY.

3 kypc KonTpoasnas padora
Bapuant 27
a, =(21-1)
NsBectHo, uto {8, =(L10) ,
a; =(0,021
b, =(2,1,-3)
b, = (6,4,—4) — BekTOpPBI IMHEHHOTO
b, =(0,0,-1)

npoctpaHcTBa L, 3aaHHbIe CBOMME
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B tom xe 6asuce Haiiqure maTpuny M,
JMHENHOTO 0TOOpaKEeHUsl ¢ , NIEPEBOASAIIETO
BEKTOPHI 4,,d,,8, COOTBETCTBEHHO B BEKTOPbI
b,,b,,b,. pusectn marpumy M, x

AUaroHaJibHOMY BUAY.

3 Kypc KonTpoasnas pabora
BapuanT 28
a, =(1,0,-1)
NsBectHo, uto §a, =(-111),
a; =(1,-10)
b, =(7,-2,-1)
b, =(113) - BEKTOPHI JMHEHHOTO
b, =(-3,0,7)

npoctpancTBa L, 3amanHbie cBOUMEU
KOOpJMHATaMU B HEKOTOpPOM Oasuce e,,e,,e,.

B Tom >xe 6a3uce HaliguTe MaTPUILY Mlp
JMHEHHOTro 0TOOpaXeHUsl ¢ , IEPEBOSIIETO
BEKTOpHI 4,,a,,3; COOTBETCTBEHHO B
BekTopsl Dy, b,,b; . [pusectn Mmatpuy M, x

AUaroHaJibHOMY BUOY.

OuenouHoe cpeacrso 4.7

NuauBuayajabHoe qomMamHee 3aganue Ne3.1

BapuanT 1 HUua.x.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BbIPA3UTh
OCTaBLIMECS BEKTOPLI UE€PE3 HETO. Haiitu IlpyFOﬁ basuc
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI Y€PE3
HOBEIH Oasuc.
a1=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-3;3),
as=(2;2;2;2)

Bapuant 2 Hua.k.p. -3-1
Haiiti 6Gasuc cucTeMBI BEKTOPOB U BBIPA3UTH
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haitti apyroit Gasuc
CHCTEMBI M BBIPA3UTh OCTABIIMECS BEKTOPHI Yepe3
HOBBIH 6asuc a1=(3;3;3;3), a2=(3;1;3;1), a3=(1,;3;1;3),
s=(0;0;0;3), as=(3;0;0;0)




Bapmuant 3 Hun.k.p. -3-1
Haiitu 6Ga3uc cHCTEMBI BEKTOPOB M BEIPA3HThH
OCTaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BBIPA3UTh OCTABIIMECS BEKTOPHI YePeE3
HOBEI#1 Oa3uc.
a1=(1;0;1;0), a2=(0;1;0;1), a5=(1,1;0;0), as=(0;0;-1;-1),
as=(1,1;1;1)

Bapuanr 4 Hun.k.p. -3-1
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBBIN 0asuc.
a1=(0;0;1), a2=(3;1;2), a3=(2;3;1), as=(2;1;3), as=(3;2;1)

Bapmuanrt 5 HAup.k.p. -3-1
Haiiti 6a3uc cucreMbl BEKTOPOB M BBIPA3UTh
ocTaBIIMECs BEKTOPHI yepe3 Hero. Halitu apyroit 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI YEPE3
HOBBIH Oa3mc.
a1=(-1;-1;0,0), a2=(-1;0;-2;0), a3=(3;-2;0;1), as=(2;-
3;151), a5=(0;0;0;-3)

Bapmuanr 6 Hun.k.p. -3-1
Haiitu 6a3uc cucreMbl BCKTOPOB U BbIPA3UTh
OCTaBLIMECA BEKTOPBI UCPE3 HETO. Haiitu L[pyFOﬁ Oasuc
CHUCTEMBI U BBIPA3UTH OCTABIINECSA BEKTOPEI 4Y€PE3
HOBBII1 Oa3ucC.
a1=(1;0;-3;-3), a,=(2;-1;0;-4), a3=(-2;0;0;-1),
as=(4,4,4,4), as=(-2;-2;-2;0)

Bapuant 7 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS BEKTOPHI Yepe3 Hero. Halitu apyroit 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
a1=(4;5;4;5), a2=(0;5;0;5), a3=(4,0;4,0), a4=(9;9,9;9),
a5=(0;9;0;9)

BapuanT 8 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKMECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6asuc
CHCTEMbI U BBIPA3UTh OCTABIIUECS BEKTOPHI Uepe3
HOBBII Oa3uc.
a1=(1;-1;0;2), a2=(4;0:3;2), a3=(1;-1,1;-1), a4=(0;3;0;1),
as=(-1,2;4,0)

BapuanTt 9 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIHECS BEKTOPHI yepe3 Hero. Haiitu apyroit 6asuc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN Oa3uc.
a1=(0;0;1;-1), a2=(3;-1,0;3), a:=(2;0;0;-1), as=(1;-1;0;0),
as=(2;3;2;3)

BapuanTt 10 HAup.k.p. -3-1
Haiiti 6asuc cucteMsl BCKTOPOB U BbIPA3UTh
OCTaBIIKECs BEKTOPHI uepe3 Hero. Haittu apyroit 6aznc
CHUCTEMBI U BbIPA3UTh OCTABHINCCS BEKTOPLI UCPE3
HOBBII 0a3uc.
a1=(3;2;0;1), ap=(-1;-1;-2;4), a:=(0;4,0;0), a4=(2;0;0;1),
as=(1,0;0;0)

Bapmnant 11 Hap.k.p. -3-1
Haiiti 6a3uc cucreMbl BEKTOPOB M BBIPa3UTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3nc
CHCTEMBI U BBIPA3UTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH 6asuc.
a1=(2;2;2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-3;3),
as=(1;-1;2;0)

Bapunant 12 Hup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPa3UTh
OCTaBIIIKeCs BEKTOPHI uepe3 Hero. Haiftu napyroit 6azuc
CHCTEMBI U BBIPA3UTh OCTABIIHECS BEKTOPHI 4epe3
HOBBIH 6a3uc.
a1=(3;0;0;3), a2=(3;1;3;1), as=(1;3;1;3), a4=(0;1,0;3),
a5=(3;0;1,0)

Bapnant 13 Nup.k.p. -3-1
Haiiti 6a3uc cuctemMbl BEKTOPOB M BBIPa3UTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6a3uc
CHCTEMBI U BBIPA3UTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH 6asuc.
a1=(2;0;1;0), a2=(0;1;0;1), a3=(1;1,0;0), as=(0;0;-1;-1),
as=(1;1;-1;-1)

Bapuant 14 Nup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BRIPA3UTh
OCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH Ga3Huc.
a1=(3:2;1:0), a=(4:3:2;1), 25=(5;4:3;2), 24=(6:5;4.3),
as=(7,6;5;4)

Bapuant 15 Hup.k.p. -3-1
Haiitu 6a3mc cucTeMsl BEKTOPOB U BBIPA3UTh
ocTaBIIMECs] BEKTOPHI yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBBIH Oaswuc.
a1=(-1;1;0;3), a,=(-1;0;-2;0), az=(3;-2;0;1), as=(2;-
3;1;1), as=(0;0;0;-3)

Bapuanr 16 Aup.k.p. -3-1
Haiitu 6a3mc cucteMbl BEKTOPOB U BEIPA3UTh
OcCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH Oasuc.
a1=(4;3;2;2), a2=(3;2;1;0), a3=(2;1,0;3), as=(1;4;4;3),
as=(-5;-5;-5;-5)




BapuanTt 17 Hun.k.p. -3-1
Haiitu Ga3uc cuCTEMBI BEKTOPOB M BEIPA3UTh
OCTaBILIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroi 6asuc
CHCTEMBI U BBIPA3UTh OCTABLIMECS BEKTOPHI YEPE3
HOBEIi1 Oa3uc.
a1=(2;1;0;2), a2=(0;0;2;1), a5=(0;2;0;1), as=(1;1;2;2),
as=(1,1,0,0)

BapuanT 18 HNun.k.p. -3-1
Haiitu 6a3uc cucrembl BEKTOPOB U BBIPa3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6a3uc
CHCTEMBI U BBIPA3UTh OCTABIIHECS BEKTOPHI Uepe3
HOBBIN 0asuc.
21=(0;9;0), a,=(-9;0;-8), as=(8;9;9), a4=(0;8;9),
a5=(0,8;0)

BapuanTt 19 Nup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BHIPA3UTh
OCTaBLINECS BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI 1 BBIPa3UTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Gasuc. a1=(4;3;2), a,=(-2;-3;4), a3=(3;2;4),
as=(1;2;3), a5=(0;0;1)

Bapuant 20 HUup.k.p. -3-1
Haiitu 6a3uc cucrembl BEKTOPOB U BBIPA3UTh
ocTaBIIMECs BEKTOPHI Yyepe3 Hero. Haiitu npyroii 6a3uc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH Oa3wuc.
a1=(3;2;0;1), ap=(-1;-1;-2;4), a3=(0;4,0,0), a4=(2;0;0;1),
as=(1,0,0,0)

Bapuant 21 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS BEKTOPHI Yepe3 Hero. Haiitu apyroit 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN Oa3ucC.
a1=(2;0;-2;2), 22=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-3;3),
as=(0;-1;2;0)

Bapuant 22 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIIUECS BEKTOPHI Uuepe3
HOBBII 0a3uc.
a1=(3;0;3;3), a2=(3;1;3;1), a3=(1,3;1,3), a4=(0;1,0;3),
a5=(3;0;1,0)

Bapuant 23 Aup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS BEKTOPHI Yepe3 Hero. Halitu apyroit 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
a1=(2;1;0;1), a2=(1;2;0;0), a3=(0;1;2;2), as=(2;-2;2;1),
as=(-2;-1;-2;0)

Bapuant 24 Aup.k.p. -3-1
Haiiti 6asuc cucTeMBI BEKTOPOB U BEIPA3UTh
OCTaBIIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroit 6asuc
CHCTEMBI U BBIPA3UTh OCTaBIIHECS BEKTOPHI Uepe3
HOBBI 0a3uc.
a1=(-3;2;1;0), a2=(4;-3;2;1), a3=(5;4,3;2), a4=(6;5;4:3),
as=(7,6;5;4)

Bapuant 25 Hup.k.p. -3-1
Haiiti 6a3uc cucreMbl BEKTOPOB M BBIPA3UTh
OCTaBIIIHMECS BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3zuc
CHCTEMBI U BBIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Oa3Huc.
al=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), ad=(1;3;-
3;3), a5=(2;2;2;2)

Bapuant 26 HAup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPa3UTh
OCTaBIIIKeECs BEKTOPHI uepes Hero. Haiitu npyroit 6asuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 6a3uc.
al=(3;3;3;3), a2=(3;1;3;1), a3=(1;3;1;3), a4=(0;0;0;3),
a5=(3;0;0;0)

Bapuant 27 Hup.k.p. -3-1
Haiiti 6a3uc cuctemMbl BEKTOPOB M BBIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3zuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 6asuc.
al=(-2;-1;0;1), a2=(1;2;0;0), a3=(0;1;2;2), ad4=(2;2;2;1),
a5=(-2;-1;-2;-1)

BapuanT 28 Nup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIKECs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BBIPA3UTh OCTABIIHECS BEKTOPHI 4epe3
HOBBIH 6a3uc.
al=(-1;0;-1;0), a2=(0;1;0;1), a3=(-1;-1;-1;-1),
a4=(1;0;1;0), a5=(1;1;1;1)

Bapuant 29 HNup.k.p. -3-1
Hatitu 6a3mc cucteMsl BEKTOPOB U BHIPA3UTh
OCTaBIIIMECs BEKTOPHI yepe3 Hero. Haiitu apyroit 6aznc
CHCTEMBI ¥ BBIPa3UTh OCTaBIINECS BEKTOPHI Yepes3
HOBBIH Oaswuc.
al=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0,3;-4;1),
a4=(0;0,0;1), a5=(4;-4;4;-4)

BapuanTt 30 Aup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BEIPA3HTh
OcCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitn apyroii 6a3uc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
al=(0;1;0;1), a2=(0;0;0;0), a3=(1;1;1;1), ad4=(-1;-1;-1;-
1), a5=(0;0;0;2)




BapuanT 31 Hun.k.p. -3-1
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haittu apyroi 6asuc
CUCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBII 0a3uc.
al=(5;4;4), a2=(3;0,0), a3=(0;3;0), a4=(4;1;2),
a5=(1;2;4)

BapuanTt 32 HNun.k.p. -3-1
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocCTaBIIKeCs BEKTOPHI uepe3 Hero. Haiftu npyroit 6asuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBBIN 0asuc.
al=(0;9;0), a2=(9;0,8), a3=(8;9;9), a4=(0;8;9),
a5=(0;8;0)

BapuanT 33 Nup.k.p. -3-1
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIHECS BEKTOPHI uepe3 Hero. Haittu apyroii 6aszuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
al=(8;8;7;6), a2=(-8;7;-9;1), a3=(0,7;0;8), a4=(0;0;0;7),
a5=(9;9;8;8)

Bapuant 34 Nun.k.p. -3-1
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocCTaBIIKecs BEKTOPHI uepes Hero. Haiitu npyroit 6aszuc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI YEpe3
HOBBIH Oa3wuc.
al=(3;2;0;1), a2=(-1;-1;-2;4), a3=(0;4;0,0),
a4=(2,0;0;1), a5=(1;0;0;0)

Bapuant 35 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPa3UTh
OCTAaBIIMECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPBI Yepe3
HOBEII 0a3uc.
al=(4;0;0;0), a2=(1;4,0;0), a3=(1;1;4;4;), a4=(0;0;0;4),
a5=(0;0;4;1)

Bapuant 36 Hup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKMECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
al=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
a5=(6;0;1)

Bapuant 37 Hup.k.p. -3-1
Haiitu 6a3uc cuCTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS BEKTOPHI Yepe3 Hero. Haiitu apyroit 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPBI Yepe3
HOBBIH Oa3uc.
al=(3;3;0;3), a2=(5;6,7;8), a3 =(4;5,6;7), a4=(3;4,;5;6),
a5=(6;7;8;9)

Bapuant 38 Aup.k.p. -3-1
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Uuepe3
HOBEI1 Oa3uc.
al=(3;2;1;0), a2=(4;3;2;1), a3=(5;4;3;2), a4=(6;5;4;3),
a5=(7;6;5;4)

Bapuant 39 Hnap.k.p. -3-1
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiitu apyroii 6a3uc
CHUCTEMBI U BBIPA3UTH OCTABIIUECA BEKTOPHI YEPE3
HOBBIH 6asuc.
al=(-1;1;0;3), a2=(-1;0;-2;0), a3=(3;-2;0;1), ad4=(2;-
3;1;1), a5=(0;0,0;-3)

BapuanT 40 Aup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3HTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3znc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 6a3uc.
al=(4;3;2;2), a2=(3;2;1;0), a3=(2;1;0;3), a4=(1;4;4;3),
a5=(-5;-5;-5;-5)

Bapnant 41 Hup.k.p. -3-1
Haiiti 6a3uc cucreMbl BEKTOPOB M BBIPA3UTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 6a3uc.
al=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), a4=(1;3;-
3;3), a5=(2;2;2;2)

Bapuant 42 Aup.k.p. -3-1
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPa3UTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3nc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI 4epe3
HOBBIN 0azuc al=(3;3;3;3), a2=(3;1;3;1), a3=(1;3;1;3),
a4=(0;0;0;3),
a5=(3;0;0;0)

Bapuant 43 Hup.k.p. -3-1
Hatitu 6a3mc cucteMsl BEKTOPOB U BBIPA3UTh
OCTaBIIHECs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CUCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBEI Oa3uc.
al=(1;0;1;0), a2=(0;1;0;1), a3=(1;1;0;0), a4=(0;0;-1;-
1), a5=(1;1;1;1)

BapuanTt 44 Aup.k.p. -3-1
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPA3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Halitu apyroii 6a3uc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBBIH Oasuc.
al=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
a5=(3;2;1)




OuenovHoe cpeacrso 4.8
NuauBuayajabHoe JoManiHee 3aganue Ne3.2

3ananue 1. Haumu mampuyy nuneiinoeo onepamopa @, npu kKomopom 6asuc (a) nepexooum 8

bazuc (b).

& = (1.0.1) {51= (L11)
1. ':u.:]:[ﬁ: =(0.11) () : 4B, =(1.2.3)
2z = (110) by =(3.1,1)
a, = (3.11) {51= (11.1)
2. {a.]:[a: =(L3.1) (®) : 4B, = (L1.0)
az = (0.0.1) by = (1,0,0)
[ai = (13.5) {Ei= (0,1,3)
3. (a):q@; =(222) ®):4B5, =(1L3.0)
a; = (10.1) by =(3.0,1)
[al = (-11.1) { by = (7.0.7)
4. (@):+a; =(1L-113 ®):4 b;=(110)
az = (1.1.0) by =(0,—-17)
& = (3.1.2) {51= (3.2.1)
5. ':u.:]:[ﬁ: =(2,0.3) ()45, =(123)
az = (0.1.3) by =(21.2)
a, = (4.2.0) {51= (11.0)
6. {a.]:[a: =(0,1.2) ®):1b, =(113)
az = (3.0.3) by =(51,1)
[51 = (2.3.4) {51= (3.1.0)
7. (a):1a; =(40.3) (B): 4B, =(402)
a; = (0.3.6) by =(0,2.4)
[ai = (3.6,9) {51= (0.3.2)
8. (a):q@, =(9.01) ®):48, =(3.02)
a; = (0.13) by =(1.1.3)
& = (2.1.1) {51= (11.3)
9. ':u.:]:[ﬁ: =(1.0.1) ®):4b, =(7.01)
a; =(110) By = (1.7.0)
a, = (17.7) [51: (5.1.5)
10. {a.]:[a.: =(7.17)  (B):1b;=(50.1)
az = (0.0.7) b, = (0,0,5)
[ﬁi = (3,13) [Eﬁ (1.0.0)
11. (a):4a; = (0.5.0) (b): 4B, =(0.0,5)
a; = (0.01) by = (1.1,0)
[ai = (5.6.7) {51= (3.0.5)
12. (g) : 4@, = (7.0.7) (B} : 4B, = (5.0,6)
a; = (0.10) by = (0.6,0)
Z, = (4.1,0) {EI: (7.1.3)
13. (a): [5.: =(0,1.5) (®): 4B, =(0,3,1)
2z = (2.0.6) b, = (8.0,8)
Z, = (6.2.5) [ b, = (8 -1.0)
14. r:u.]:[a.: = (3.0.8) ®):q4 by;=(011)
Z; = (823) by =(-13,-1)
[ 7, = (8,92.0) {Ei= (3.8, -1)
15. (a):4a; =(0.1,-1) (B):{b,=(-216)
az = (6.0.9) by = (4,0,0)
[ai = (1.0.3) {51= (2.0.3)
16. (@):{@. =(3.14) B):4B, =(3.4.0)
a; = (42.0) by =(08.1)



17.

18.

19.

20.

21,
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23.

24,

25,

26.

27.

28.

29.

30.

31.

32.

33.
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[ai = (4.2.0) [bl— (7.1.3)
34. (@):qa, =(01.2 (®): 1B, = (0.3.1)
a; = (3.0.3) b, = (8.0.8)
[51 =(10.1) {EL = (3,0,5)

35. (a):q{a; =(0.L1) (): 4B, = (5.0.6)
a; =(1,1.0) by = (0.6,0)

[ﬁl = (7.7.1) [EL: (1.0.0)

36. (a}:4a, =(0.82) (®): b, =(0,0,5)
2z = (2,1,0) b, = (1,1,0)

@, = (15,6) b, = (5.1.5)

37. (a): [ﬁ: = (6.1.0) (B): {E: = (5.0.1)
a; =(0.1.7) by = (0,0,5)

[ai = (1.0.3) {51= (1.1.3)

38. (a):qd. =(3.14) ®):1B, =(7.0.1)
a; = (42.0) by = (17.0)

[ & = (89,0) [EL: (0,3.2)

39. (@):q@; =(01,-1) (B):¢b,=(302)
a; =(6.0.9) by = (1,1.3)

[ﬁl = (6,2,5) {51= (3.1.0)

40. (a):qa; =(3.0.8) (B): 4B, = (4.0,2)
az = (82.3) by =(0,2,4)

3apanme 2. [Ipusecmu mampuyy K OUA2OHATLHOMY 8UOY C HOMOWLIO TUHEUHO20 ONepamopa.
Yrazamo 6a3uc, 6 komopom oannas mampuya umeem OUALOHATbHYIL 8UO.

2 3 0 1 3 0
1. (D 1 1) 2. (D 1 —3)
o0 2 0 o -2 2
5 8 0 2 5 0
3. (D 1 3) 4 (D -1 3)
o 4 2 o 1 1
2 5 0 2 —4+ 0
5. (l:l -1 2 6 o -1 1
o 4 1 o 8 1
4 7 0 & —1 0
7. (l:l -1 —1) 8. (IJ -1 —3)
0 —8 1 o -1 1
5 3 0 3 —4 0
9. (l:l 1 —2) 10. o 1 —4
0 —-6_ 2 o —3 2
-1 -2 0 2 0 0
11. 0 1 1 12. -2 1 1
o 12 2 o 12 2
4 0 0 2 0 0
13. (—3 1 —2) 14. (B 1 6)
o0 -6 2 0 2 2
-7 0 0 7 0 0
15. ( 2 1 3) 16. (? 1 —4)
o 4 2 o -3 2
1 0 0 6 0 0
17. (5 1 3) 18. (—? 1 —3)
o -2 3 o -2 2
4 0 0 -5 0 0
19. (? 1 1) 20. ( 5 1 —1)
0 6 2 o -6 2



21.

23.

25.

27.

29.

31.

33.

35.

37.

39.

2 0 0
3 1 1
o0 2 0
5 0
-8 1
o -1
3 3 0
5 1 0
3 2 -2
3 -8
-1 1
-1 4
3 —4
-2 1
6 -1
3 5 0
3 1 0
1 2 2
3 3 0
8 1 0
2 6 1
3 4 0
& 1 0
2 5 1
3 -6
-4 1
2 2
3 -8
-3 1
-1 3

[ s
R

=]

)
)

22.

24,

28.

30.

32.

34.

36.

3ananmue 3. [Ipusecmu keadpamuunyro Gopmy K OUACOHAILHOMY 8UOY.

1. flx.yz) = x*
2. flx,yz) = x°
3. flx,y.z) = x*
4, flx,y.z) = x°
5.

6. flx,y.z) = x*
7. Fl,yz) = x°
8. flx,y.z) = x*
9. flx,y.z) = x*

1b.f{x,}=,z] =yt
11. flx,y.2) = x*

+ % — 2y + 6yz
+ }-‘f +2z% 4 2yz
+z° 4+ dxy 4 2xz
+ 3yt — 2z — 2xy + 6Bxz

f{.‘!.’,_‘}-‘,z:] = 2-1-: __‘.I-?: +z: + ‘}x}' —_ 2}:'2

+ }-‘:"-I— Bxy — 2yz

— 2z — 2xz 4 by=

+ 3y  + 27 — 2xy — Baxz
+ v  + 227 — 2xy — 4xz
+zX 4 Bxy + Byz

+ }-‘: +z%— 2xy + bByz

12. flx,yoz) = 2x% + 327 — 2%z + 6yz
13. flx,yz) = 4x? + 2% — 2xy + 22z

14. flx, . z) = x*

— }-‘: +=zX 4 2xy 4 4yz

15. flx, v z) = 292 + 2% — 2xz + Byz
16. flx,y.2) = 3x* +y* + 2xy + 2yz

17. flx,y.2) = x*
18. flx,y.2z) = x*
19. flx,y.2) = x*
20. flx, v, z) = x*
21. f(x,y,2) = y*
22. flx,v,z) = x*
23.flx, v, z) = x*
24. flx,v,z) = x*

— 2xy 4+ 16xz

+yi 4zt +6yz

+ 2_‘),-‘3 + 2z 4 dxy

—5z° — 2xz

+z% — 8yz

+ 3}-‘: +zf—10xz + 2y
+y? + z? = 2xy

—2y* 4 z* — 2xy 4 bBy=z

]

25. Fle,vz) =3x% + v  + 27 + 2xy + 29z

26. flx,v.z) = y*

+ 3z — dxy + Byz



27. flx,v.z) = x% — 2xy + 6yz

28. flx,y.z) = x* + y? + 14yz

29. flx,v,z) = x* + 5y% — 24xy + 2yz

30. flx, v, z) = 2y* + 27 + 6xy — 8yz

31 flx,vz) = x* + y% + 427 — 2xz + 6yz
32. flx,v,z) = x* + 527 + 2xy + 14yz
33.flx,v,z) = x* — 2xy + 4xz — 6yz
34.flxyoz) = —Tx? + 27 + 2xy + 4yz

35. flayz) = —xt +y* + 27 + 20y + 2xz
36.flx.y.z) = —y? + 27 — 2xy — 18xz
37.flxyz) = —3xt +yT + 27 + 6z

38. flx,v,z) = x% +5y% + 27 — 2xy + 6yz
39. flx,v,z) = 2x% + v% — 327 + 6xy + 6yz
40. flx,yoz) = x* —y? + 27 +12xz + 6yz

Ouenounoe cpeacrso 4.9
KontpoabHas padora Ne4.1

HOKa?»aTB, 4To Irpynuia D3 - CaMOCOBMeH_IeHI/Iﬁ

MIPAaBUIILHOTO TPEYTOJIbHUKA, H30MOp(dHA
CUMMETPHUYECKOH Tpymne S, .

Haiitu Bce gakrop-rpynmsl rpynmsl A, -
IPYIIIBI YETHBIX MTOJICTAHOBOK MOpsiiKa 4.

BeinucaTs Bce noarpymisl 1 Bce pakTop-
IpyNbl UUKIMYECKON TpyNIbl nopsiaka 15.

[IpuBenure mpumMep rpynmsl, COAEpKalen

noArpynmy nopsaka 5 naaekca 3. Ilpusenure

IpUMEp TPYIIIBI ¢ OECKOHEYHOH MOATPYIION
MH/IeKca 2, BBITUIINTE €€ (aKTop-TPpyIILy.

Jloka3aTh, 4TO MOPSIIKK B3aUMHO 0OpaTHBIX
2JIEMEHTOB paBHBI. [[0Ka3aTk, 4TO MOPSIAKU
COTPSIKEHHBIX 3JIEMEHTOB PaBHBI.

I[OKaSaTL, YTO MHOXXCCTBO Vn - N MEpHBIX

BEKTOPOB, SBIIETCS IPYIIIONH OTHOCUTEIBHO
OIIEPALIMU CIIOKECHHUS.

B rpynmne S, HaliTi Bce Kacchl CONPSHKEHHBIX

9JICMCHTOB.

Mosxet 51 rpynna ObITh H30MOp(dHOI cBOE
noarpynne? @akrop-rpynne?

Onumute Bce roMoMOpQHBIE 00pa3bl
aJIMTUBHOM rpymisl 2Z.

W3oMopdHbI T aJAUTUBHAS TpyIIa <2> U

MYJIbTUIIMKATUBHAS TpyIa <3> .

Haiitn Bce HOpMasibHBIE TOATPYIIIBI B TPYIINE
S, ¥ MOCTPOUTH IO HUM COOTBETCTBYIOIINE

(baxTop-rpynmsl.

I[OKa)KI/ITC, 4qTo FOMOMOp(bI/ISM ABIIACTCA
I/ISOMOp(l)I/ISMOM TOTrJa U TOJBKO TOT'Ja, KOoraa
€To AP0 — CAMHHUYHAA I'pyIilia.

Jlokaxkute, 4TO JMHOOBIE ABA CMEKHBIX KJacca
10 OJTHOM U TOM e MmoArpymnie J1ubo He
nepecekaroTcsi, 100 COBMAAIOT. (HE
UCIIOJIb3Ysl CBOMCTBA CMEKHBIX KIJIACCOB)

ITopsnok anemenTa a paseH 180. CymectByer
JIU CTETICHB DJIEMEHTA d, UMEOIIIAst TOPSIOK
90; 20; 12? Ecau nma, TO BRIIKACATH OTH
9JIEMEHTBHI.




OnummuTe Tpymniy caMOCOBMENIEHUM
MUCBMEHHOTO CTOJIA.

HaiiauTe Bce moarpynmnsl rpymnibl BpalieHUi
MIPaBWJIBHOI'O IIECTUYTOJIbHUKA U N300pa3ute
pEIIeTKY 3TOM TPYIIIbI.

Haiignte HauMeHbIIYI0 MYJIbTUIIIIMKATUBHY IO
YUCJIOBYIO I'PYIIY, COAEPIKALLYIO YNCIO J;
COJIEp>KaIIlyI0 BCE LENIbIE YnCIa.

JlokaxkuTe, 4TO €Cliv B IpyIIe BCAKUN
9JIEMEHT COBIIAJ]ACT CO CBOMM OOPATHBIM, TO
rpy1ra abeneBa.

Jlokazats, uyto rpynna D, - camocoBMerienuit

MIPAaBUIILHOTO TPEYTOJIbHUKA, H30MOp(hHA
CHMMETPHYECKOH rpymme S, .

Haiitu Bce pakrop-rpynmsl rpynmsl A, -
IPYIIIBI YETHBIX MTOJICTAHOBOK MOpsiKa 4.

BeinucaTh Bce noarpymisl U Bce (hakrop-
IpyNIbl UUKIMYECKON TPyl nopsiaka 15.

[IpuBenure mpumep rpynmsl, COAEpKaIIEH

noArpynmy nopsaka 5 naaekca 3. Ilpusenure

pUMeEp TPYIIIBI ¢ OECKOHEYHON TOATPYIIION
MH/IeKca 2, BBITUIINUTE €€ (aKTOp-TPpyIILy.

Jloka3aTh, 4TO MOPSIIKK B3aUMHO 00paTHBIX
3JIEMEHTOB paBHBIL. Jl0Ka3aTh, YTO MOPSAKU
COIPSIKEHHBIX 3JIEMEHTOB PABHBI.

I[OKaSaTL, YTO MHOXXECTBO Vn - N MEpPHBIX

BEKTOPOB, SIBIISIECTCSA IPYIIION OTHOCUTEIBHO
OIIEPALIMU CIIOKCHHUS.

B rpynme S, HaiiTi Bce KJIaCChl COMPSIKEHHBIX

9JICMCHTOB.

Moxer nu rpymnmna ObITh H30MOP(HOI1 cBOEH
noarpynne? dakrop-rpymre?

Ornuiure Bce roMoMOopdHBIE 00pa3bl
aJIMTUBHON TpyIIsl 2Z.

W3oMopdHbI 1 aJAUTUBHAS TpyIIa <2> U

MYJbTHUILIMKAaTUBHAA I'pyIIIia <3> .

Haiitn Bce HOpMasbHbIe OATPYIIIBI B TPYTIIE
S, ¥ MOCTPOUTH IO HUM COOTBETCTBYIOIINE

(baxTop-rpynimsl.

Jokaxkure, 4T0 roMOMOp(pU3M SBISIETCS
M30MOP(HU3MOM TOT1a U TOJBKO TOT/Ia, KOT/Aa
€ro Apo — €AMHUYHAS TPYIIA.

Jlokaxxute, 4TO MHOOBIE BA CMEKHBIX Kacca
10 OJTHOM M TOM e TIOATPYIIe JTU00 He
nepecekaroTcsi, 100 COBMAIaloT. (He
UCIIOJTB3YS CBOMCTBA CMEXKHBIX KJTACCORB)

ITopsnok anementa a paseH 180. CymectByer
JIU CTETICHB DJIEMEHTA d, UMEOIIIAst TOPSIOK
90; 20; 12? Ecim ga, TO BBINUCATh 3TH
9JIEMEHTEL.

OnummuTe Tpymiy caMOCOBMENIEHUM
MMACBMEHHOIO CTOJIA.

Haiinure Bce moArpynimsl rpyIibl BpalleHUM
MPABUIIBHOTO IIECTUYTOJIbHUKA U U300pa3uTe
pELIETKY 3TOM IPYIIIIBIL.




HaitaguTe HauMeHbIyI0 MyJIbTUIUIMKATUBHY IO
YHUCIIOBYIO TPYIIITY, COAEPIKALLYIO YUCIO 5;
COJIEPIKalIlYI0 BCE LIENbIE YHCIA.

JlokaxkuTe, 4TO €Clv B IPyIIe BCAKUN
3JIEMEHT COBIMAJIaeT CO CBOMM OOpPaTHBIM, TO
rpynna abenesa.

Jokasats, uto rpynna D, - camocoBmenienuit

MIPaBWJIBHOTO TPEYToJIbHUKA, H30MOp(dHa
CUMMETPHYECKOM Tpymne S, .

Haiitu Bce dakrop-rpynmsl rpynmsl A, -
IPYIIIBI YETHBIX MOJICTAHOBOK MOPsiAKa 4.

BrimucaTh Bce mOATpyIIIbl U Bee (hakTop-
rPpYNIbl HUKJIAYECKOHN Tpymbl nopsaka 15.

[IpuBenute npumep rpymIbl, coaepxkalen

noArpyImiy nopsaka S unjaexca 3. [puseaure

MpUMeEp IPYMIbI ¢ 0ECKOHEUHOW MOArPYIION
MHJEKCA 2, BRIMUIIUTE €€ (DaKTOp-TpymIy.

Jloka3aTh, UTO MOPSIIKA B3aUMHO 00OpaTHBIX
3JIEMEHTOB paBHBbI. J[0Ka3aTh, YTO MOPAIKU
COIIPSKEHHBIX JIEMEHTOB PABHBI.

Jloka3atb, 4TO MHOkKECTBO V| - N MEpHBIX

BCKTOPOB, ABJIACTCA rpynnoﬁ OTHOCHUTCJIIBHO
Oonepanrn CJI0XKCHUS.

B rpynre SS HaWTH BCE KIIACCHI COIIPAKCHHBIX

9JICMCHTOB.

Moxer nu rpymma ObITh H30MOP(HOI CBOEH
noarpynne? dakrop-rpynie?

Onwumute Bce roMoMOpQHBIE 00pa3bl
aJIUTUBHOM rpymisl 2Z.

N3oMopdHbI 1 aaiuTUBHAS TpyNa <2> "

MYJIbTUIIMKATUBHAS TpyIINa <3> .

Haiitn Bce HOpMabHbIe IOATPYIIIBI B TPy
S, W IOCTPOUTH IO HUM COOTBETCTBYIOIINE

(bakTop-rpymnibl.

I[OKEDKI/ITC, 4qTo l"OMOMOp(I)I/I?»M ABIIACTCA
I/130M0p(1)I/I3MOM TOTrJa U TOJBKO TOrJa, Korjaa
€To AP0 — CAMHHUYHAA I'pyIlila.

Jlokakute, 4TO JIOOBIE J]BA CMEKHBIX Kilacca
10 OJTHOM U TOM e MoArpymne Jubo He
nepecekaroTcsi, 100 COBMAAIOT. (HE
UCIIOJIb3YS CBOMCTBA CMEXHBIX KJIaCCOB)

[Topsinox snemenTa a pasen 180. CymiectByer
JIM CTETNEHb AJIEMEHTA @, UMEIOIIast MOPS 10K
90; 20; 12? Ecmm ga, TO BEIINCATh 3TH
JJIEMEHTBHI.

Onummre rpynmny caMOCOBMELICHUN
HMUCbMEHHOIO CTOJIA.

Haiigure Bce MOArpyMIIbl TPYIIIBI BPALLEHUN
MPaBMJIBHOTO MIECTUYTOJIbHUKA U N300pa3zute
pELIETKY 3TOM IPYIIIIBL.

Haiinnre HanMeHbIIYIO0 MyJIbTUIUIMKATUBHY IO
YUCJIOBYIO IPYIIILY, COAEPIKALILYIO YUCIIO 5;
COJZIEPIKAIILYIO BCE LIENIbIE YHCIIA.

Jlokaxxute, 4TO €CJIM B IPYMNIE BCAKUI
9JIEMEHT COBIIAJA€T CO CBOMM OOPATHBIM, TO
rpynna abenesa.




Ouenounoe cpencrso 4.10
KontpoabHast pabora Ne4.2

B-1 B-4
1. JlokazaTh, HYTO MHOXKECTBO BCEX | - flokasath, 4TO MHOXECTBO BCex N-
KBAIPATHBIX MATPHI[ OJMHAKOBO ropska | MEPHBIX BEKTOPOB OTHOCHTEJIHHO
06pa3yeT KOMBIIO MO2JIEMEHTHOTO ~ CJIOKCHHSI W CKJISIPHOTO
2. [octpouts  aBToMOpdu3M  Koubia | YMHOKCHIA — KOJIBLO. 5
HeNBIX  TAYCCOBBIX  4HCEN Z[i] (c 2. Haiitu romomopdHBIii 00pa3 KoJjbla
[ENBIX  TayCCOBBIX  YHCEN ZJi] (c
JI0Ka3aTeIbCTBOM).
3. M362BUTHCA OT MPpALMOHAIBHOCTH B | AOKA3ATEILCTEOM).
1 3. W36aBUTbCS OT HMPPALMOHATBHOCTH B
3HAMEHATENE —————.
- - 3HaMeHaTene ——————.
e Va9 + A7 -1
4. Hoxazatb, yto uncio 13 cocraBHOE B
xonble Z[i] 4, JlokazaTb, YMCI0 7 COCTAaBHOE B KOJIbIIE
Z[V71.
B-2
B-3 1. [TpoBepuTh, SBISETCS JIK KOJBIIOM
1. TIlpoBepuTh, SABISETCS JH  KOJIBLIOM

MHOXeCTBO Z[v/2] = {(a+ bv2)|a,be Z} .
2. Jlokasartsb, nap
R? ={(a;b)| a,b € R} - o6macTs nenoctaocTH.

MHOXCECTBO

3. M3baButscs OT UPPALUOHAIBHOCTH B

349 - 237 +1 i/_ 7+1
4. Jlokasate, wuro (-19+10%/2 +203/4)
xpato (1-3%/2 +53/4) B Z[¥/2].

3HaAMCHATCJIC

muoxkectso Z[3/5]= {(a +b¥5)|a,be Z}

2. Jokazats, KOJIBIIO nap
={(a;b) | a,b € R}romomopdpro  KombILy
LEeJBIX yucel Z.
3. W36aBUTbCS OT HMPPALMOHATBHOCTH B
3HaMeHaTene ——————.
Y9 +2¥3-1

4. Jlokasats, uto (—19+10%/2 +20%/4)
kpato (1—3%/2 +53/4) B Z[¥/2].

B-5
1. Jloka3zatb, YTO MHOXECTBO BCEX
KBAJIDATHBIX MAaTpPUIl OAMHAKOBO TMOPSAKA
00pasyer KOJbII0.
2. [Toctpouts
LEeNbIX  T'ayCCOBBIX

aBTOMOp(U3M
qrcen

KOJIbLIa
Z[i] (e
JI0Ka3aTeIbCTBOM).

3. N30aBUThCS OT HMPPALMOHAIBHOCTH B
1

336 -23/6-1
4, Hoxka3zatb, yTo yncino 13 cocraBHOE B
KoubIle Z[i].

3HaAMCHATECJIC

B-6
1. [TpoBepuTh, SBISETCA JIM KOJBIIOM
mnoxectso Z[3/5] = {a+bi/5) [abe |

2. JlokazaTb, KOJIBIIO nap
={(a;b) | a,b € R}romomophro  KoJBILY
HeJbIX yrcen Z.
3. N36aBUThCS OT HPPAIMOHATLHOCTH B
1
3HAMeHaTejle ————.
Y9 +233-1

4, Jlokasats, uto (—19+10%/2 +20%/4)
kpatHo (1— 3’2+ 5?{/2) B Z[?{/E] .




B-8

B-7 1. JlokazaTh, YTO MHOXECTBO BCeX N-
1. IIpoBeputh, SBIACTCS JIH KOIBLOM MEpPHBIX BEKTOPOB OTHOCHTEIIHO
MHOKECTBO Z[\/E] = {(a + b\/E) |a,be Z} . MO3JIEMCHTHOTO  CJIOXKCHHS M CKaJIIPHOTrO
2. Jlokasats, MHO’KECTBO nap | YMHOXCHHUS — KOJIBLIO.
R? ={(a;b) | a,b € R} - 06/1acTh HETOCTHOCTH. 2. Haiitu romoMopdHbIii 00pa3 _KoIbIa
[ENBIX  TayCCOBBIX  YHCEN ZJ[i] (c
3. N30aBUTBCS OT MPPALMOHATBHOCTH B
1 JI0OKA3aTeIbCTBOM).
3HAMCHATCNIC ——— = 3. M36aBUThCcS OT HMPPALMOHATIBHOCTH B
3 "3
3/49 - 237 +1 N
4, Jlokasats, uro (-19+10%2 +20%/4) | sHameHatene o e =
KpaTHO (1—3%/E + 5W) B Z[%/E]- 4, JlokazaTrb, YMCI0 7 COCTAaBHOE B KOJIbIIE
Z[J71.
B-10

B-9

1. I[OKEIS aTb, qTo MHOXCECTBO BCECX

1. [IpoBepuTh, SBIAETCA JIM  KOIBLOM
muoxectso Z[3/5]= {(a +b¥5)|a,be Z} :

KlganpaTme MaTpHLl OAMHAKOBO IOpsJKA | o Tlokasars, KOJIBLIO map
00pasyeT KOJIbIIO. R? .
={(a;b)|a,b € R}yromomoppro  koiub
2. [Toctpouts  aBTOMOp(dU3M  KoJBLA {(=:b) | ¥ pd 1wy
LEJIBIX rayCcCcoBBIX qHcell Z[i] (c LEeNTbIX YHces Z.
3. N36aBUTbCS OT HMPPALMOHATBHOCTH B
JIOKa3aTEeIILCTBOM).
3. N36aBUTbCS OT UPPALMOHATIBHOCTH B | 3HAMEHATENIE —— .
1 Y9+233-1
3HaMeHaTene ——————.
336 - 23/6 —1 4. Hokazarp, uyto (—19 +103/2 + 20%/2)
4. Jlokasats, uto umcio 13 cocraBHoe B | kparno (1—3%/2 +534) B Z[3/2].
koubLe Z[i].
B-12
B-11 1. Jloka3zatb, 4TO MHOXECTBO BceX N-
1. IIpoBeputh, ABMACTCA JH  KOIBLOM | MepHEIX BEKTOPOB OTHOCHUTEIIBHO
MHOXeCTBO Z[v/2] = {(a +bv2)|a,be Z} . MORJIEMEHTHOTO ~ CIIOKEHHST M CKaJSIPHOTO
2. Jlokazarts, MHOKECTBO nap | YMHOXKEHHUS — KOJIBIIO.
R? ={(a;b) | a,b € R} - 0611acTh HETOCTHOCTH. 2. Haiitu romomopdHbIit 06pa23 _KOIbIa
3. N36aBUTbCS OT HMPPALMOHANIBHOCTH B HEBIX - TayCceoBbix — Aucel [1] (c
1 JI0Ka3aTeNILCTBOM).
SHAMEHATCIC ———" . 3. N30aBuUTbCS OT HWPPAIMOHATLHOCTH B
3 "3
349 - 23/7 +1 L
4. Jlokasats, uto (—19+103/2 +203/4) | 3HaMeHaTene 349 + 2307 1
KpaTHO (1—334/E + 53{/2) B Z[?{/E]- 4, Jloka3aTh, YUCIIO 7 COCTAaBHOE B KOJIbIIE

Z[V71.




B-13
1. Jloka3zaTb, YTO MHOXECTBO BCEX
KBaJApaTHbIX MaTpull OJWHAKOBO IIOPAJKa
o0pa3yeT KOJIbII0.

B-14
1. IIpoBepurs, sBISETCA U  KOJIBLOM

muoxectso Z[3/5] = {a+bi/5) [abez].

5 - 2. Joka3ars, KOJIBIIO nap
. OCTPOHUTH  aBTOMOp(DU3IM _KombIa _{(a;b)|a,b € R}romomopro Koy
HEeNbIX  TayCCOBBIX  4YHCEN Z[i] (c
LesbIxX yncen Z.
JI0KQ3aTEIIbCTBOM).
3. N30aBuThbCs OT HPPALMOHAIBHOCTH B
3. N30aBUTHCS OT UPPALMOHAIBLHOCTH B 1
1 3HAMEHATelle —————.
3HaMEHaTese V362061 3/9+23/3-1
3 3
4. Jlokazate, yTo 4mciao 13 cocTtaBHOE B 4. Hlokasath, 41O (_19+10‘/§+20\/Z)
koutbiie Z[i]. kpatHo (1— R2+ 5?{/2) B Z[?&/E] .
B-16
B-15 1. Jloka3zarb, 4TO MHOXECTBO BceX N-
1. IIpoBepuTh, ABIACTCA JM KOJNBIOM | pepHBIX BEKTOPOB OTHOCHUTEIIBHO
MHOXeCTBO Z[v/2] = {(a+ bv2)|abe Z} MODJICMCHTHOTO ~ CJIOKEHHSI W CKAaSIPHOTO
2. Hoxazats, MHOECTBO nap | YMHOXCHMS — KOJIBLIO.
={(a;b)| a,b € R}- 061acts uenoctHOCTH. 2. Haiitu romomopdHusiii 00pa3 _KoIbIa
3. N30aBUThCS OT WPPALMOHATIBHOCTU B HEJBIX - TayCeoBbix — Aucel Z[1] (c
JIOKa3aTEIIbLCTBOM).
SHaMEHATCJIC ——"" . 3. N36aBuThCS OT HMPpAlMOHAIBHOCTH B
349 - 23/7 +1
4. Jlokasatb, uro (—19+10%/2 +203/4) | 3HamMeHaTene Y29+ 237 -1
KpaTHO (1—3?{/E + 5?{/2) B Z[Q{/E]- 4. JlokazaTh, 4uca0 7 COCTaBHOE B KOJIbIIE
Z[V71.
B-17 B-18
1. Jlokaszarb, dYTO MHOMXECTBO BCEX | 1. TpoBepuTs,

KBaJIDATHBIX MATPHUI[ OJMHAKOBO TMOPSIKA
00pasyer KOJbII0.

2. [Toctpouts  aBTOMOpU3M  KOJIBLA
[ENBIX  TayCCOBBIX  YHCEN Z[i] (c
JI0Ka3aTeIbCTBOM).
3. N36aBUTbCS OT UPPAIMOHATBLHOCTH B
3HaMeHaTee ;

336 -23/6 -1
4, Hoxka3zatb, yTo yncino 13 cocraBHOE B
kousbLie Z[i].

ABISAETCA JIM  KOJBLIOM
muoxkectBo Z[3/5]= {(a +b¥5)|a,be Z}

2. Jokazats, KOJIBIIO nap
={(a;b)| a,b € R}romomoppro  kombIry
HEeJbIX yrcel Z.
3. M36aBUTbCS OT HPPAMOHATIBHOCTH B
3HaMeHaTene ——————.
Y9 +233-1

4. Jlokasats, uto (—19+10%/2 +20%/4)
kpatHo (1— 3’2+ 5?{/2) B Z[‘?&/E] .




B-19
1. [IpoBepuTh, SIBIAETCA JIH KOJIBIOM
MHOXKecTBO Z[/2] = {(a+ bv2)|a,be Z} :
2. Hoxazars, nap
R? ={(a;b) | a,b € R}- 06macts nemocTHoCTH.
3. N36aBUTHCS OT HPPALMOHATBHOCTH B

1
Y49 - 237 +1°
4, Jlokasats, uto (—19+10%/2 +20%/4)
kpatio (1-33/2 +53/4) B Z[3/2].

MHOXXECTBO

3HaMCHATCJIC

B-20
1. Jloka3aTth, 4YTO MHOXECTBO BceX N-
MEPHBIX BEKTOPOB OTHOCHUTEIILHO
MO2JIEMEHTHOTO  CIIOKCHHS U CKAJISIPHOTO
YMHOKEHUS — KOJIBIIO.
2. Haiitu romomopdHBIii 00pa3 Koibla
[ENBIX  TayCCOBBIX  YHCEN ZJ[i] (c

JI0Ka3aTeIbCTBOM).
3. W36aBUTbCS OT HMPPALMOHATBHOCTH B

1
349 + 37 -1
4. Jloka3arb, 4uCiO 7 COCTaBHOE B KOJIbLE

Z[V71.

3HaMCHATCJIIC

OuenouHnoe cpeacrso 4.11
JlaGoparopHasi pabora Ne4.1.1

Tema: « pynnsi u ux nooepynnwi»
Bapuanm Nel

Jluteparypa:

1. Kypom A.T'. «Kypc Bbiciieii anre6pe», M: Hayka, 1971, I'n. 14, §§ 63,64.

2. Kymukos JI.5. «Anrebpa u Teopus grcen», M: Beicmas mkona, 1979, I'nm. 3, §3.

3. Ban nep Bapnen b.JI. «Anrebpa», M: Hayka, 1979, I'n. 2, §§6,7.

4. Kapranonos M.U., Mep3snsikos F0.1. «OcuoBel Teopun rpymnm», M: Hayka, 1996, I'n. 1,

§§1,2.

KoHTpoJIbHBIE BOITPOCHL:
1. Kakas anreOpa Ha3bIBaeTCs TPYMHIION?
2. Kakas rpynma Ha3piBaeTcs abeneBoii?
3. Uto Ha3BIBAETCS MOPSAKOM IPYIIIBI?
4

Kak nmoctpouts Tabmuiy Ksmmu? Kak mo tabmuie HalTH €QUHHUILY TpYyMIbl, oOpaTHbIE
aneMeHThl? Kakum cBoiicTBoM oOnanaer tabnuna Kanu qst abeneBoit rpynmnbl? MoxHO
M ocTpouTh Tabnuiy Kanu s 6eckoHeuHo# rpynmbI?

[Sa}

. JlaiiTe onpeaeneHne MOArpyIbl.

S

Urto Ha3weIBaeTCs MOpAAKOM JJIEMCHTA prr[l'ILI? ]_—[al\/’ITC ONIpCACIICHUC UKIAYECKOH

rpynnel. Kakum cBoiCTBOM 0051ajatoT MOATPYNIBl HUKIWYECKOM Tpynmbl? CKOJIbKO
HNOArpYII UMEET HUKINnYecKas rpynna nopsaka 7? Ilepeuncnure ux.

3aaHus:

1. Byzner a1 MHOXKECTBO CaMOCOBMEILIEHUH KBajpaTa rpyIoil OTHOCUTEIbHO KOMITO3ULIUN
npeoOpaszoBanuii? [lokaxure. Kakoil mopsaok umeer 3ta rpynmna?

2. Tlocrpoiite Tabmuiy Koamm stoif rpynmsl. Byaer mu ata rpynmna adenesoit? byzaer mu ata
rpynna nuKIndeckoi? OnpenenuTe NopsAKU dJEMEHTOB TPYIIIIbI.

3. HNmeer nm 5Ta rpynma coOCTBEHHBIE IOATPYIBI? BemummTe ux.

Ouenounoe cpeacrso 4.12
JlaGoparTopHnasi pabora Ne4.1.2

Tema: «Hopmanvusie nooepynnet. Daxmop-epynnsiy»
Bapuanm Nel

Jluteparypa:




Kypom A.I'. «kKypc Beicuieit anrebpei», M: Hayka, 1975, I'n. 14, §§ 65.

Kynukos JI.5. «AnreGpa u reopus uncen», M: Ilpocsemenue, 1975, I'n. 10, §1-10.

Ban nep Bapaen b.JI. «Anre6pa», M: Hayka, 1979, I'n. 12, §§6,7.

Kapranonos M.U., Mepsnsiko F0.. «OcnoBbl Teopuu rpynm», M: Hayka, 1977, I'n. 1,

§§1,2.

Awn e

KOHTpoJIbHBIE BOITPOCHL:

1. Yro Ha3bIBaeTCs CMEXHBIM KiaccoM? MOryT ju IpaBblii U JIEBBIM CMEXHBIN KJIACChI
coBnagatb? PaBHO 1M YMCIO NpaBbIX CMEXHBIX KJIACCOB YHUCIY JIEBBIX CMEXHBIX
kjaccoB? Kak Ha3pIBaeTCsl MOIIHOCTh MHOXECTBA CMEYKHBIX KJ1accOB?

2. Cdopmymupyiite Teopemy Jlarpamka. MoxkeT nm B TpyIie nopsaka 12 comepxaTbes
asieMeHT nopsiaka 5S? nopsaka 12? Tlouemy?

3. Kakas moxarpymma HaspiBaeTcs HopMmanbHOW? Kakas rpynma Has3bIBaeTcsi MPOCTON?
SABnsercs nu rpynna nopsaka 11 npocroii? M3BecTHO, 4TO MHAEKC MOATPYIIILI PaBEH 2.
YTo MOXKHO cKa3aTh 00 3Toi moArpyrre?

4. Jlaiite onpenenenue (akrop-rpymnmnsl. Yemy paBeH mopsanok ¢axrop rpynmsi? bByner mu
dakrop-rpynna abeneBoii rpymsl abeneBoii? Kakue U3 CBOMCTB IpYIIbI COXPAHSAIOTCS
npu nepexoje K ¢pakrop-rpynme?

3ajaHus:

1. B rpynme camocoBMelleHU# KBajpaTa HaliiuTe MOArpyIly NoBopoToB. HaliauTe nnaexc
sToi moarpynmsl. byner mu ona HopmanbHoU? Jlokaxure.

2. Haiinute (akrop-rpynmy TIpynmbl CaMOCOBMEILEHMM KBajgpaTa [0 MOArpyIe
noBopoToB. Kakoii mopsiok uMeer 3ta rpynmna?

3. Toctpoiite Tabmuuy Kamu dakrop-rpynmnel. Onpenenurte NopsgoK KaxIoro 3JIeMEHTa.
Byner nu ¢axrtop-rpynma abeneBoii, nukiaudeckoit? Jlokaxure. Byner nm sra ¢dakrop-
rpynmna npoctoit? [louemy?

OuenouHnoe cpeacrso 4.13
JlabGopaTopHasi padora Ne4.1.3

Tema: «l 'omomoppuzmovl u uzomopguzmsi cpynny
Bapuanm Nel
JIureparypa:
1. Kypom A.T'. «Kypc Bbicuieit anredps», M: Hayka, 1971, I'n. 14, §§ 65.
2. Kynukos JI.5l. «Anrebpa u teopus uncen», M: Beiciias mkona, 1979, I'n. 10, §4, I'n. 3,
§3.
3. Ban nep Bapaen Bb.JI. «Anre6pa», M: Hayka, 1979, I'n. 2, §§9,10.
4. Kapranonos M.U., Mep3znsikos F0.1. «OcuoBsl Teopun rpynm», M: Hayka, 1996, I'n. 2,
§4,T'n. 4 §13.

KOHTpobHbIE BONIPOCHL:

1. Yro nazwiBaerca romomoppuzmom? Kakue rpynmnbl Ha3bIBalOTCS TOMOMOPGHBIMH?

2. Maiite ompenenenue sapa romomopdusma. bymer mm  sapo romomopdusma
MOATPYNIIONW, HOpMAJIBHON nToArpynmnon? Jlokaxure.

3. Cdopmynupyiite Teopemy o romomopduszmax. Kakoit romomop¢pusMm HazbIBaeTcs

ecTecTBeHHbIM? UTO CIIy)KUT SIpOM €CTECTBEHHOI0 ToMoMopdusma?

Kakue cBoiicTBa npoobpasza coxpaHsioTcs Ipu Iepexoie K romoMophHOMY 06pa3zy?

5. Kakoe ortoOpaxenue HazpiBaeTcs wuzomMoppusmMom? Kakue Tpynmbl HazbIBaIOTCA
n30MOp(pHBIMH?

6. Ecmum koHeuHBle TpyNIbel HW30MOPGHBI, TO OHH, OUYEBHIHO, HMMEIOT OJMHAKOBBIN
nopsanok. Bepno nu oOparnoe yrepxkenue? [louemy? Ilpusenure npumep.

&



3ajaHus:

1. Jlokaxure, 4TO CHMMETpPHYECKasi TpyIma S3 MOACTAHOBOK TPEThEH CTENEHH SBISACTCS
rOMOMOP(MHBIM 00pa30M CUMMETPUYECKOM TPYIIIBI S4 MOJICTAHOBOK YETBEPTOM CTETICHH.
Ycranosute 3ToT roMomMopdusmM. KakoBo sapo 3roro romomopduzma?

2. byayr nu w3omopdHBl agmuTHBHAs Tpynna Zg BBUETOB MO Moayino 9 u rpymma Cg
KOpHeW 9-0l cTenenu u3 eAuHULbI? JlokaxuTe.

Ouenounoe cpeacrso 4.14

JlaGopaTopHnasi padora Ne4.2.1
JlaGopaTopHas padora Ne 4.2.1
Tema: «Konvyo. Hoeanvt konvya.»
Bapuanm Nel
Jluteparypa:

1. Bapmaxosckuit ®.JI., Conomosrukos A.C., Cremneuxuit U.B., «Anre6pa. I'pynmbl, xomblia M MOMS.
BekTopHbIe 1 eBKINIOBBI IPOCTPaHCTBa, JInHeitHbIe oToOpaxeHus.» M: Ilpocsemenue, 1978, I'n.1, §6.

2. Kypom A.T'. «Kypc Beicieit anreOpsi», M: Hayka, 1971, I'n. 10, §§ 43-44.

3. Kymukos JL.S. «Anrebpa u Teopus dncem», M: Beicmas mkomna, 1979, I'n. 3, §4, I'n. 13,
§l.

4. Ban gep Bapnen B.JI. «Anrebpa», M: Hayka, 1979, I'n. 3, §§11-12, 14-15.

KoHTpoJBHBIE BOMIPOCHI:

1. Kakas anre6pa HazwsiBaetcs konblioM? [IpuBeaute nmpuMepsl KoJel: a) KOMMYTaTHBHBIX;
0) HEKOMMYTAaTHBHBIX; B) KOMMYTAaTUBHBIX O€3 €AMHUIIBI; I') HEKOMMYTaTHBHBIX C
e IUHULIEH.

2. Kaxkwue armeMeHTBI KOJbIla HAa3bIBAIOTCS NSIUTENAMU HyJs? [IpuBeauTe mpuMephl KOJIeI;:
a) 0e3 nenuTeneil Hys; 0) ¢ ASTUTENSIMH HYJIA.

3. Jlaiite ompenencHue kKoibia. OOBACHUTE, 4YeM WHJAeal OTIMYACTCS OT IOAKOJIBIA.
[TpuBenute mpumepsl uaeanoB koinen. Kakoi muaean HaszpiBaeTcs rinaBHbIM? [IpuBenute
MIPUMEPHI TJIABHBIX HJICATIOB.

3aaHus:

1. JloxaxuTe, 4YTO MHOXECTBO Z[\/g] ={a+ b5 |a,beZ} oTHOCHTENBPHO OOBIYHBIX
CIIOKEHUSI U YMHOXKEHHS 00pa3yeT KOJbIIO.

2. CocraBbTe TaOMHUIBI CIOXKCHHUS M YMHOXKEHHUS JJIEMEHTOB Kosenl Z3 u Zg. BrisicHuTe,
€CTh JIU B OTUX KOJIbLIAX JICTUTETU HYJIS.

a a
3. BBISICHI/ITC, ABIIACTCA JIU NICATTOM MHOXCCTBO A= ( j | aeR; B KOJIBIIC
a a

b
K = (a j|a,beR
b a

4. Haiimnte Bce umeansl B Kojblle Zg. Kakue M3 3THX HIOEATIOB SBISIIOTCSA TJIaBHBIMU?
[Touemy?

Ouenounoe cpeacrso 4.15
JlaGopaTopHnasi pabora Ne4.2.2
Tema: « omomopghuzmul koney. Eexnudosvl konvbya u Koavya 2nasHulx U0eanios»
Bapuanm Nel
Jluteparypa:

1. Bapnaxosckuit ®.JI., ConomoBuukos A.C., Cremnenxuit M.B., «Anre6pa. I'pynmbl, Kojblia U MOJ.
BextopHsIe U eBKINAOBHI IPOCTpaHCTBA, JImHelHBIe oToOpaxenus.» M: IIpocsemenue, 1978, I'n.1, §6.

2. Kypom A.I'. «Kypc Boicmieit anre6poi», M: Hayka, 1971, I'n. 10, §§ 43-44.



3.

4.

Kynukos JI.A. «Anre6pa u Teopus uucen», M: Beicimas mkona, 1979, I'n. 3, §4, I'n. 13,

§l.
Ban nep Bapaen b.JI. «Anre6pa», M: Hayka, 1979, I'n. 3, §§11,12,14,15.

KoHTpOJILHBIE BOIPOCHI:

1.

2.
3.

Kakue xombia HaspBarorcs romomophueiMu? Ilpusenute npumepsl. Chopmynupyiite
TeopeMy 0 roMmoMop(du3mMax KoJjell.

Jaiite onpezenenue NpocToro ujeana, MakCUuMaibHOro uaeana. [Ipuseaure npumepsl.
Kakoe koibll0 Ha3bIBAa€TCSl KOJIBIIOM TJIABHBIX HJI€ATIOB, €BKJIMJIOBBIM KoJiblioM? Kak
CBsI3aHBI MeXk1y co00i1 3T Kosbla? Jto6oe T eBKINI0BO KOJBLO CONEPKUT SAMHUILY?
[Touemy? [laiiTe ompezeneHre 0OpaTUMOTO 3JeMEHTa (AETUTENsT €AUHUIIBI), TPOCTOrO
AJIEMEHTA, ACCOLMUPOBAHHBIX 3JIeMeHTOB. [IpuBeauTe mpumepsl.

Kakoe «kompro HaseBaercs (akropuanbHbiM?  ChopmynupyiTe Teopemy O
(bakTopuanbHOCTH E€BKIMIOBBIX KoJel. Kakue u3 clIeAyromux KoJel SBISIOTCS
(dakTopHaTbHBIMHU, KOJBIIAMH TJaBHBIX HaeaioB, eBkimmuaoBbivu: Z, Z[X], Zs, Q[X],

2Z[x], Z[i], Q.

3ajaHus:

1.

2.

Ykaxurte Bce aeMeHThl (pakTop-Kkoubiia Z/6Z konbua Z. CocTaBbTe TaOIMIIBI CIIOKEHUS
U YMHOXEHHSI. YKaKUTE HECKOJBKO IIENIBIX YHCEeN, MPUHAJICKAIINX CMEXKHOMY KIIaccy
2+6Z.

SIBnsercs JIA cileayromiee OTO6pa)KeHI/Ie FOMOMOp(l)I/ISMOM KOJICLL:

a b a b
Q. la,beR; >R, @ =a—-b?
b a b a

a) JIoKaXXuTe, 4TO DIIEMEHTHI 2, -2, 2i, -2i IpuBoauMbI B KoubIle Z[i].

0) Kakue u3 cnenyronmx 31eMeHToB npuBo Ml B Koibile Z[X], Q[x], R[X]:
6x2+2; 6x%-2; 4x2-1; x3-2; 6;1.

a) BeimosHuTe 1eenne ¢ octaTkoM B Koutblie Z[i] anemenTa 15+41 na snement 1-2i.
0) Haiinute snemenT, mopoxaarontuii uaeain (a,b) B Z[i], ecnmu a=13+2i;

b=-5-3i.

Ouenounoe cpencrso 4.16
JlaGopaTopuasi padora Ne4.3.1

Tema: «llons. Pacwupenus noneui»

Bapuanm Nel
Jlureparypa:

1. Kypom A.T". «Kypc Bbiciueit anre6ps», M: Hayka, 1971, I'n. 10, §§ 43-45, 50, 58.

2. Kymukos JI.5. «Anrebpa u Teopus uncen», M: Beicias mkona, 1979, I'n. 17, §1-4.

3. Bau nep Bapaen B.JI. «Anre6pa», M: Hayka, 1979, I'n. 6, §§39-41, I'n. 8, §65.

4. Koctpukun A.W. «Beenenue B anredpy», M: Hayxka, I'n. 9, §1.

KoHTposbHbIE BOOPOCHL:

1. Kakas anreOpa HazweiBaeTcsi moieM? CdopMyIupylTe OCHOBHBIE CBOWMCTBA TOJIS.
IIpuBenuTe npuMeEpsI MOJIEH.

2. JlalitTe ompenmeicHHWE IIOJST YacTHBIX OO0JIACTH TIEJIOCTHOCTH. JlrobOas nm  00JacTh
[[EJIOCTHOCTHU 00JIaZiaeT MOJIeM YaCTHBIX?

3. Maiite ompenerneHue MPOCTOTO pacmdpeHus moisi. UTo Has3pIBaeTCs MHUHUMAIbHBIM

MHOTOUWIEHOM 3JIEMEHTa ¢ HaJ nojieMm P, crenensio sneMenta o Hana nojeM P? Kakumu
CBOMCTBaMH 00JagaeT MUHUMaNbHBIH MHOrowieH? Cdopmymupyiite Teopemy o
CTPOEHHUH MPOCTOTO aredpandeckoro pacuupenus mnous P?



&

Kakoe pacmmpenne moyis Ha3bpIBaeTCI KOHEUYHBIM, anreOpamveckum? Jlroboe
KOHEYHOE pacCHIMpeHue sBisieTcs anredpandeckuM? BepHo iu oOpaTHOE yTBEpKACHHE?
Kakoe pacmmpenue nosst Ha3biBaeTcs coctaBHbIM? ChopMynupyiiTe TeopeMy O LEeToYKe
pacLIMpEHU.

6. [ailite ompenenenue anreOpanueckoro uucia. Kakyrio anreGpy oOpa3yeT MHOXKECTBO
anreOpanvdecKux Yucel OTHOCHUTEIBHO CIIOKEHUS U yMHOeHus? Kakumu cBoiicTBaMU
obnamaeT 3Ta anredbpa?

o

7. Kakoe ypaBHeHHE Ha3bIBacTCA pa3pelimMbIM B paaukanax? ChopmynupyiTe ycIoBHs
pa3penMMoOCTH B paJMKajgax ypaBHEHUW TpeThed cremeHu. Kakume reomerpuueckue
3a/1a4y¥ CBSI3aHBI C IOHSATHEM PAa3pEUIMMOCTH B paauKanax?

3ajauu:

1. Kakue w3 crienyrommx Kojern sBiasiorcs momsmu: Z, Q, R, Q[\/é], Z[\/§], M(2,R)?
Jlokaxure.

a b

2. JlokaxwuTe, 9TO KOJBIIO BCEX MATPHI] BHJA! b , ae R, aBmsgercsa monem. Jlokaxure,
YTO 3TO MOJIE U3OMOP(HO MO0 JEHCTBUTEIBHBIX YUCEL.

3. OcBoboauTeCh OT UPPALMOHATIBLHOCTH B 3HAMEHATEJIE APOOH:

S
J3+45 Y9 +3/6+34
4, HaiiguTe MUHUMAaJIbHBIH MHOTOWICH JIJIS DJIEMEHTa ¢ HaJ rmoJjem F:
a) @ =i~/2,F=C, b) a =%/2, F=Q/
5. Haiiaure 6a3uc u crenens pacumpenus moist Q < Q( V2,43 ).
6. MOXHO 7M1 HpU MOMOIIY IUPKYJS U JIUHEHKH MOCTPOUTH MPABUIbHBIN MATHYTOIBHUK?

Hokaxwure.






3.3. YueOHbIe pecypchbl

3.3.1. Kapra anTepaTypHOro ooecneyeHusi JUCIUTLIUHBI

(BKJIIOYAS YJIEKTPOHHBIE PECYPChI)
AJITEBPA

(HaMMEHOBAHUE JUCIUILINHEI)

15 ob6yuaromuxcs: o0pa3oBaTeabHol nporpamMmel 0akanaspuata 44.03.05 Ilenarornyeckoe o0pasoBanue

(yka3aTb ypOBeHb, IH(P 1 HAHMEHOBAaHHE HAIIPABJICHUS IIOITOTOBKH, )

npoduin (HanpapJaeHHOCTh 00Pa30BaTeJbLHON NPOrPaMMBbl) MaTeMaTHKA, HHGopMaTHKa, 0ouHas Gopma o0yyeHus

(yxa3zarp npo¢uiis/ HaMMEeHOBaHHE IPOrpaMMbl U GopMy 0OydeHwMs)

HaumeHoBaHue MecTo xpanenusi/ Koa-Bo
JJIEKTPOHHBIH aJipec  |IK3eMILIAPOB/
TOYEK
JA0CTyna
Ocnognaa numepamypa
Moayab Nel
Tumodeenko, ['anuna Brnagumuposha. Jlekiuu no teopun uncen [Teker] : yue6Hoe mocobue / I'. B. Hayunas 6ubnuotexa 85
Tumodeenko, E. T. Acraxosa, JI. I'. JlareianeBa. - Kpacnosipck : KI'TIY um. B. I1. Acradsena, 2010. - KI'TIY nm. B. I1.
105 ¢ ActadneBa
Tumodeenko, ['anmnua Bnagumuposna. COopHUK 3a1a4 1o Teopuu uncen [ Tekcer] : yueOHoe mocooue / Hayunas GuGmioTexa 98
I'.B. Tumodeenko, E.T. Acraxosa, JI.I'. JlateianeBa. - Kpacaosipck : PUO KI'TIY, 2004. - 176 c. KIITY uv. B. T1
AcradneBa
byxmta0, Anekcanap Anonbdosud. Teopus uncen [Tekcr| : yueOnoe mocooue / A. A. byxmira0. - 3-¢ HayuHas 6Gu6HoTeKa 100
u3., crep. - CII0. ; M. : Jlanb, 2008. - 384 c. : ui. - (Knaccudeckast yueOHas uTepaTypa 1o MaTeMaTHKe) KTITY um. B. T1
(Yuebnuku uia By30B. CrieninaibHast JUTEpaTypa). o
ActadneBa
Bunorpanos, . M. OcHoBsl Teopun uncen [ Tekct] : yaeOHUK /1 TOC. YHUBEpCUTETOB / M. M. HayuHas 6uGnioTeka 42
Bunorpanos. - 7-e u3a., uctp. - M. : Hayka, 1965. - 172 c. KIITY um. B. T1
AcradneBa
Moayab Ne2
Jlateianena, Jlrogmuna I'puropseBna. Anredpa maorowieHoB [Tekcr] : yue6Hoe mocobue / JL.T'. Hayunas 6ubnuotexa 111

Jlarpiauesa. - Kpacnosipek : KI'TIY um. B. I1. Acradbesa, 2006. - 108 c.

KI'TIY um. B. I1.




ActadneBa

Jlapun, Cepreii BacunbeBud. Muorounens! [ Tekcrt] : yaeOHoe mocobue ajis nen. By3os / C.B. Jlapun. - Hayunas 6ubnuoreka 132
2-e u31., nepepad. u goi. - Kpacuosipek : KI'TTY um. B. I1. Acradsea, 2008. - 128 c. KTITY um. B. IL.

Acrtadnena
Bunbepr, 3. b. Anre6pa maorowieHoB [Tekcr] : yueOHOe mocobue aiist CTyeHTOB-3a04HUKOB I11-1V Hayunas 6ubnmoreka 182
KypcOB (hPM3UKO-MaTEMaTHYECKUX (HaKyJIbTETOB MEJAaroru4ecKux HHCTUTYTOB / O. b. Bunbepr. - M. : KI'ITY um. B. I1.
I[MTPOCBEIEHME, 1980. - 175 c. ActadneBa
TeipreimankoB, E.E. OcHoBsl anredpsi : yueOHuk / E.E. ToipThiankoB. - Mocksa : @usmariut, 2017. -| DbC «YuauBepcuterckas |MHauBuayaibH
464 c. - bubmmorp.: c. 449-450. - ISBN 978-5-9221-1728-9 ; To e [DnexTponHsIii pecypc]. - URL: OuOIMoTEKa OHIIAHY» BIN
http://biblioclub.ru/index.php?page=book&id=485535 HEOTpaHHYCHH

bIM JOCTYN
Moayab Ne3

AcraxoBa, Enena TumocdeeBna. Anredpa 1: yueOHoe nocodue [Teker] : yauebnoe nocodue / E. T. Hayunas 6ubnmoreka 130
Acraxosa, I'. B. Tumodeenko, JI. I'. Jlateianesa. - Kpacuosipck : KI'TIY um. B. I1. Actadsesa, 2007. - KITIY um. B. I1.
276 c. Acradnena
Jlapun, Cepreii BacunbeBuu. JIuneiinas anredpa [Tekcr] : yue6. mocooue. Y. 1 / C.B. JlapuH. - 2-e u3n., | Hayunas 6ubmmoreka 20
nor. u nepepad. - Kpacnosipck : PUO KT'TIY, 2002. - 127 c. KI'TIY um. B. IL.

AcradneBa
KanaueBa C.M1. COOpHUK WHAMBUAYAIbHBIX 3aJaHU M0 MaTeMaTHKE Ui CTyJIeHTOB 1 Kypca OBC «KT'TIY um. B. II.  |uauBuayansu
MeJarorudeckoro By3a: yuebnoe nocoodue; KpacHosip. roc. nez. yu-t um. B.I1. ActadbeBa. — AcrtadneBan 13174
Kpacnosipck, 2016. — 70 c. —Pexxum noctyna: http://elib.kspu.ru/document/22701 HEOTrPaHUYEHH

bIM JOCTYN
Moayab Ned

Jlapun, C. B. Jlekuuu o teopuu rpynn [Tekct] : yue6Hoe nmocodue / C. B. Jlapun. - KpacHosipck : Hayunas 6ubnuotexa 156
KITIN, 1994. - 61 c. KTITY um. B. I

ActadneBa
Jlapun, Cepreit Bacunbeuu. ['pynmnsl, konbua u nosst [Teket] : yueOnoe nocodue / C. B. Jlapun . - Hayunas 6ubnmotexa 104
Kpacnosipck : KI'TIY um. B. I1. Acradsesa, 2010. - 160 c. KTTIIY um. B. IL.

ActadneBa

Jlonoanumenvnan numepamypa

®annees, [. K. CoopHuk 3ana4 no Beicuie ainredpe [Tekct] : yuebHOe mocobue 11t pus.-mar. pak. Hayunas 6ubnmnoreka 71

yHHUBepcuTeToB U nel. nHcTuTyToB / [, K. @annees, . C Comunckuii. - 11-e uzn., nepepad. u gor. - M.
: Hayxka, 1977. - 288 c.

KITIY um. B. I1.
Acrtadnena




Kypom, Anexcauap ['ennanuesud. Jlekiuu no obmieit anredpe [Tekct] : yaeonuk / A.I'. Kypomr. - CI16. | Hayunas 6ubnuoreka 5
: Jlanb, 2005. - 560 c. - (YueOHuku ais By3oB. CrenuaiabHas TUTepaTypa). KI'ITY um. B. I1.
ActadneBa
Hanunosa, T.B. Teopus uncen: 3amaun ¢ npuMepamu perieHui : yaeonoe nocooue / T.B. Jlanwmiosa ; ObC «YHuBepcuterckas (MHauBHAyalbH
MunucrepcTBo 00pasoBanus 1 Hayku Poccuiickoit @enepanuu, CeBepHblil (APKTHUECKUIN) O6ubnMoTeKa OHIIANHY» bI
dbenepanbublli yHUBEepcuTeT MMeHH M.B. JlomoHOCOBa. - ApxaHrenbsck : CADY, 2015. - 104 c. - HEOTpaHUYEHH
bubmumorp. B xu. - ISBN 978-5-261-01004-3 ; To xe [Onexkrponnslii pecypc]. - URL: Bl ToCTyN
http://biblioclub.ru/index.php?page=book&id=436368
Hngpopmayuonnsie cnpagounsvle cucmemol u npogheccuonanvHvie 6azvl OAHHHIX
MexxBy30BCKast 3IeKTpoHHas oudimoreka (MOB) https://icdlib.nspu.ru  |MuauBuayansH
BIN
HEOTrpaHUYEHH
bIM JOCTYN
East View: yHuBepcasibHble 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] : nepuoanka Poccuun, YkpauHsl u https://dlib.eastview.com/ |UuauBumyanbx
ctpan CHI" . — Dnekrpon.gan. — OO0 MBHUC. — 2011 Bl
HEOTpaHUYEHH
bIM JOCTYN
Elibrary.ru [nekTpoHHBIH pecypc] : aeKTpoHHast OMOIMOTeYHas ciucTeMa : 6a3a JaHHBIX COJEPKUT https://elibrary.ru NuanBunyanbH
CBEICHHS 00 OTCUCCTBEHHBIX KHUTAX U MIEPUOINICCKUX U3/IaHUSAX 110 HayKe, TEXHOJIOTHH, MEIUIHE U Bl
obpazoBanuio / Poc. uapopm. mopran. — Mocksa, 2000. HEOIPAHUYEHH
bIM JOCTYN
["apanT [DneKTpOHHEIHN pecypc]: HHPpOpPMAIIMOHHO-TIPaBOBOE 00ecleYeHre: CripaBoYHas paBoBas http://www.garant.ru Hoctym u3
cucteMa. — Mocksa, 1992 JIOKAJIBLHOMN
CETH BY3a
Hayunas bu6bmuorexa KI'TIY um. B.I1. AcradbeBa http://library.kspu.ru CBOOOTHBIIH
JOCTYTI

CornacoBaHo:

#

['naBHBIN OMOIHMOTEKAPD | s+ 1__doproBa A.A.
(OJKHOCTD CTPYKTYPHOT'O ToApa3AeseHus1)  (IOAMUCH) (Pamunus 1.0)




3.3.2. Kapra maTepuaJibHO-TEXHUYECKOM 0a3bl IUCIUIIIHHBI

AJI'EBPA

(HaMMEHOBaHHUE JMCIUILTHHBI)

J1s ob6y4yaromuxcs: o0pa3oBaTeIbHOM nporpamMmel 0akanaspuarta 44.03.05 Ilegarornyeckoe od0pa3oBanne

(yxa3atb ypoBeHb, IU(pP ¥ HANMCHOBAaHUE HAIIPABJICHHUS IIOJTOTOBKH, )

npoduan mareMaTuka u HHPOPMATHKA, 04Hasl popma o0yyeHus

(yxasaTs npoduis/ HaMMeHOBaHKE MPOrpaMMsI U hopMy 00yUeHHMs)

Ayautopus

| OobopynoBaHue

AJs MPOBeIeHHs 3aHATHH JeKIHOHHOI0 THIA, 3aHATHIl CeMHHAPCKOI0 THNA, KYPCOBOT0 MPOEKTUPOBAHHSA
(BBIMOJTHEHHS] KYPCOBBIX padoT), IPYNNOBBIX M HHANBHIYAJbHBIX KOHCY/JIbTAIUIi, TEKYIIEr0 KOHTPOJIA

ycleBaeMOCTH U MPOMEKYTOUHOM aTTecTAIMHI

r. Kpacnosipck, [Ipoekrop-1mr., yaebHas mocka-21mT., KOMIBIOTED -1mT
yi. Tlepencona, 7, Linux Mint — (CBo6ouas iuuensuss GPL)
ayn. 1-10
r. KpacHospck, MapxkepHas 1ocka- 1 1IT., KOMIIBIOTEp-71IT., T0CKa yueOHas- 1 mT.
ya. IlepeHcona, 7, Linux Mint — (Ceo6oanas munensust GPL)
ayna. 1-11a
KomnproTep ¢ BEIXOJJOM B HHTEPHET — 9IIT., MPOEKTOp — 1IIT., HATTISAHBIE TOCOOUS
r. Kpacnospck, (cTenmbr), MapKepHas Tocka — 11IT. ¢ yCTPOHCTBOM [T MHTEPAKTHBHOM JOCKH, TOCKA

YL

Ilepencona, 7,

MapkepHast — 1T

ayn. 2-06 Axpt Obpaszopanue § (umer3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017
r. KpacHospck, VYuebHas gocka-1mr., mpoekTop- 1 mT., KoMIbroTep- 1 IT., MapKepHas JocKa- 1 ImiT.,

YL

[Iepencona, 7,

JIEMOHCTPAIIMOHHBIN CTOJ- 1 T

ayn. 2-11 Linux Mint — (Ceo6oanas munensust GPL)
r. KpacHospck, MapkepHas 1ocKa-211T., THTEPAKTUBHAS 10CKa- 1 IT., mpoeKTop-11T.,
ya. Ilepencona, 7, HOYTOYK-10mmT., TeneBu3op- 1mrt., komneiorep- 2mTt., MOY-1mmr.
ayn. 2-19 Linux Mint — (Co6oanas nurensust GPL)
r. Kpacnospck, Kommnbrotep- 1mIT., HHTEpaKTUBHAS JTOCKA - | IIT., CHCTEMa BUICOKOH(EPEHIICBA3H
ya. Ilepencona, 7, Policom — 1 . (6e3 cetn), yuebHas qocka- 1t
ayn. 3-02 Linux Mint — (Ceo6oanas mumensust GPL)
r. Kpacnospck, VY4yebHasa gocka-1mrT., s3kpas-1mrT., mpoekTop-11IT., KOMIBIOTEP- 1 IIT.
ya. Ilepencona, 7, Linux Mint — (CeoGoanas munensust GPL)
ayn. 3-11
r. Kpacnospck, Kommnbrotep ¢ BBIX070M B HHTepHET-10mT, y4eOHas gocka-1 mT.
yi. Iepencona, 7, Linux Mint — (Coboauast nuuensus GPL)
ayn. 3-12
r. KpacHospck, Komnerorep-151wrt., npuntep-1wT., MapkepHas focka-1mr., npoexrop-1rT.,
ya. [lepencona, 7, HMHTEpaKTUBHAs 1OCKa-11T.
ayna. 3-13, 3-14 Linux Mint — (Cob6oanas nunensust GPL)
[Ipoektop-1ut., KoMnbtoTep-121MIT., MapKepHas gocka-11T.,
HUHTCpPAKTUBHAA NOCKa- 1T,
Microsoft® Windows® 8.1 Professional (OEM numen3us, koHTpakT No
20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTui ceptuduxar NelB08-190415-
050007-883-951;
T. KpaCHOHpCK, 7'Zip - (CBO60}1Ha${ JINIICH3UA GPL);
yn. Tepencona, 7, Adobe Acrobat Reader — (CBoOoaHast TUIICH3MA);
ayn. 3-15 Google Chrome — (CBo6oHast auieH3us);

Mozilla Firefox — (CBoGoaHas THIIEH3HS);

LibreOffice — (CBoboanas nunensus GPL);

XnView — (CBoOoaHas TUICH3MA);

Java — (CBoOoHas TUTIEH3HS);

VLC — (CBoOoaHas JUIICH3UA);

Kupas maremaruka 5.0 (Koutpakt HKC-/15-294/15 ot 21.09.2015,




munen3ust Ne 201515111);
GeoGebra (CoGoaHO pactpocTpaHseMas B HEKOMMEPYECKUX (yUeOHBIX ) LENAX
JIUTICH3MS)

r. KpacHosipck,
ya. Ilepencona, 7,
ayn. 4-01

VYuebnast qocka-1mr., Ondanoreka

r. Kpacnospck,
ya. Ilepencona, 7,
ayn. 4-02

Kowmnerorep -1mit., npoexTop-11uT., ”HTEpaKTUBHASL JOCKa-11T.,
MapkepHast Jocka- 1 mrT., yuebnas mocka-lmr. Linux Mint — (CBo6oanas
muuen3ust GPL)

r. Kpacnosipck,
ya. IlepencoHna, 7,
ayn. 4-11

VuebOHast qocka-1mr.

JJIsl CAMOCTOSITE/ILHOMH padoThl

r. Kpacnosipck,
ya. Ilepencona, 7,
ayn.1-01
OtpacneBas OHOIHOTEKA

Konup-1mr

r. KpacHospck,
yi. [lepencona, 7,
ayn. 1-02
YuTanbHBIN 3a71

Komnerorep-10wrt., npuntep-1mr
Anbet O6pazoBanue 8§ (munensus Ne AAO.0006.00, morosop Ne JIC 14-
2017 ot 27.12.2017




JIucT BHEeCeHUud N3MEeHeHU

JlomosiHeHus: M U3MEHEHHs B paboueil mporpamme quciuruiniael Ha 2018/2019 y4yeOnbiit
roJ:

B pabouyto mporpamMmy ITUCIUTITMHBI BHOCSTCS CIICTYIONTNE H3MEHCHUS

1. Cnoumcok nurepaTypbl OOHOBJIEH YYEOHBIMU U Yy4e€OHO-METOJUYECKUMU
U3JIaHUAMH, DJIEKTPOHHBIMU 0O0Opa3oBaTelbHbIMU pecypcamu. OOHOBIIEH TepedYeHb
COBPEMEHHBIX MPO(ecCHOHANbHBIX 0a3 JaHHBIX U HMHPOPMALIUOHHBIX CIPABOYHBIX
CUCTEM.

2. OOHOBJIEH NepeUYeHb JUIIEH3UOHHOTO MPOrPAMMHOI0 00ECTICUeHHUS.

3. B dboHa O1IeHOYHBIX CPEICTB BHECEHBI M3MEHEHHSI B COOTBETCTBUU C IIPUKA30M
«O06 ytBepxaenun [lonoxeHus: o oHIE OLIEHOUYHBIX CPEACTB JJISI TEKYIIETO KOHTPOJIsS
yCIIEBAEMOCTH, MPOMEXKYTOYHOM M  HUTOroBol  (FOCYJapCTBEHHOM  HUTOTOBOMA)
arrectain» oT 28.04.2018 No297 (1)

Pabouas mporpamMma repecMoTpeHa u 0100peHa Ha 3acefaHuu Kadeapbl MATEMaTUKH U
METOJMKHN O0y4YEeHHUs MaTEMaTHUKe

npoTtokod Ne 9 ot «3» mas 2018 .

3aBenyromuii kadeapoi I / B.P. Maiiep

Ono0OpeHo HayYHO-METOANYECKUM COBETOM
NM®U KT'TTY um. B.I1. AcradpeBa
«08» utons 2018 r. IIpotokon Ne 9

IIpencenarens \55‘ C.B. bop OBCRIHMATAY,

SUNKKA U
UHOOPMATUKA




JIuceT BHeceHUus U3MEeHEeHU |

JlomoHeHus: ¥ U3MEHEHUs B paboueit mporpamme nuciuiuiiabl Ha 2018/2019 y4ueOnbiit
roJ:

B pabouyto nmporpamMmy JTUCHUIIMHBI BHOCATCS CIEAYOIIUE U3MEHEHHUS
1. Ha tutyneHom gucte PIIJIT u ®POC wu3MeHEeHO Ha3BaHUE BEIOMCTBEHHOMN

IMPUHAIJICKHOCTH «MI/IHI/ICTCpCTBO HAaYKH U BBICHICTO 06p3.30BaHI/IH P®» Ha ocHOBaHUM

npukaza «o BHeceHuu usmeHeHud B cBenenus o KITIY wum. B.II. AcrtadwseBa» oT
15.07.2018 Ne 457 (m).

2. Ha turynsHom mucte PIIJ] u ®OC uszmeHneHo Ha3BaHue kadeapbl pa3paboTUHKa
«Kadenpa MareMaTuku U METOJIUKH OOYYEHHS MAaTEMAaTHUKE)» HAa OCHOBAHUU PEIICHUS
VYyenoro coera KITIY wum. B.II. AcradreBa «O peopranuzanuu CTPYKTYPHBIX
noapaszaeneHuid yausepeureta» ot 01.06.2018

Pabouas mporpamma nepecMoTpeHa U 0100peHa Ha 3ace/laHuu Kadeapbl MAaTEMaTUKH U
METOJAMKU O0yUYEeHHs] MaTEMaTHKE
npotokoa Ne 1 ot « 05 » centsa0ps 2018 1.

3apenyronmii kadeapoit o/ YZZM{J JI.B. llIkepuHa

OnobpeHo HayYHO-METOINYECKUM COBETOM
NMO®U KT'TIY um. B.I1. Acradbea
«12» cents6ps 2018 . [TpoTokon Ne 1

IIpencenarens g C.B. bopa

MATEMATWKY,

SUINKUA U
UHOOPMATUKA




JluceT BHeceHUus U3MEeHEeHU |

JlomoiHeHust 1 U3MEHEHHs B paboueil mporpamme auctuiuinabl Ha 2019/2020 y4ueOHbiit
roJ:

B pabouyto mporpamMmy IUCIUTIIUNHBI BHECEHBI CIACAYIOIINE U3MEHEHUS:
Crcok JTepaTypsl OOHOBJIIGH YYEOHBIMH W Y4EOHO-METOIWYECKUMU

U3JaHUAMH, OJICKTPOHHBIMH O6p8,30BaTeJIBHI>IMI/I peCypcaMu. OOHOBICH
IICPCUCHb COBPCMCHHBIX HpO(i)GCCI/IOHaJIBHBIX 0a3 JaHHBIX U I/IH(bOpMaHHOHHBIX
CIIPAaBOYHBIX CHUCTCM.

PaGouas nporpamma nepecMoTpeHa 1 0100peHa Ha 3aceJlaHuu Kadeapbl MATEMaTUKU U
METOJMKU O0yUYEeHHS] MaTEMATUKE
rpoTokos Ne 7 ot « 08 » masg 2019 r.

3aBenyromuii kadenapoi Q// 7//&@ JI.B. llkepuna

Ono0peHo HayYHO-METOANYECKUM COBETOM
NUM®U KTTTY um. B.I1. AcradneBa
«16» mas 2019 r. [IpoTokos Ne 8

IIpencenarens \ﬁ‘ C.B. bo

MATEMATUKY,

OUINKA U
UHOOPMATUKIA




JIucT BHEeceHUs U3MeHEeHUu M

JlommoTHeHNST ¥ I3MEHEHHUS B pab04y0 IPOrpaMMy JUCITUTUTHHBI
«Anrebpar»
Ha 2020/2021 y4eOHbIit To1

B nporpammy BHOCSITCA CIEAYyIONINE U3MEHEHUS:

1. OOHOBJIEHBI TUTYJIbHBIE JIMCTHI paboueld MporpamMmbl, (QOHIIAa OIEHOYHBIX
CPEACTB B CBSA3M C M3MEHEHHEM BEJOMCTBEHHOW MPUHAJIEKHOCTH — MUHHUCTEPCTBY
npocseuieHus Poccuiickon denepanuu.

2. OG6HoBneHna u cornacoBaHa ¢ Hayunoit OuOmmuorexoit KITIY wum. B.IL
ActadbeBa «Kapra nureparypHoro obecrnieueHus (BKIIIOYasi 3JIEKTPOHHBIE PECYpPCHI)»,
colepxam@as  OCHOBHYID UM JIONOJHUTENBHYIO  JIUTEPAarypy, COBPEMECHHBIC
npodeccuoHanbHble 0a3bl JTAHHBIX U HHPOPMAIMOHHBIE CITPABOYHBIE CUCTEMBI.

3. OonoBiaena «Kapra wmaTepuanbHO-TEXHUYECKOM 0a3bl  JAUCIUILTHHBD,
BKJIIOYAIOIIAsl ayJUTOPUM JJIA TPOBEJACHUSI 3aHSATHH JICKIIMOHHOTO THUIIA, 3aHATHUM
CEMHHApPCKOTO THUIMA, KypCOBOTO MPOEKTUPOBaHMS (BBIMIOJIHEHUS KYpPCOBBIX padoT),
IPYIINOBBIX U UHAUBUIYAIbHBIX KOHCYJIBTAI[UM, TEKYILIETO KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOUHOM  aTTecTall, IOMENIEHUS JJISI  CaMOCTOSATENbHOW  pabOoThI
oOyuatomuxcst B KI'TIY um. B.II. ActadneBa) u KOMIUJIEKC JIMIIEH3MOHHOTO U CBOOOHO
pacIpoCTpaHIeMOro MPOrpaMMHOTO 00ECIICUCHHUS.

[Iporpamma nepecmorpeHa u ogoOpeHa Ha 3acelanuu Kadeapsl
13 mas 2020r., npoTokon Ne 8

BHecenHbIe I3MEHEHHS yTBEPKIAKO0:
3aBeayromuid kadeapoi

[Ikepuna Jlrommuna BacunbeBHa o £

Ono6peno HMC UM®U
20 mas 2020 r., mpotokost Ne8

[Ipenacenarens

BboprHoBckuii Cepreit



JIucr BHeceHUs] M3MEHEHNH
JlomonHeHuss U U3MEHEHusi B paboueil mporpamme nucuuruimHbl Ha 2020/21
y4eOHBIN TO.
B nporpaMmy BHOCSITCS CAEAYIOIINE U3MEHEHUS:

1. OOHOBNEHBI TUTYJBHBIE JHUCTHI pabodeil mporpaMMbl U (POHAA OLIEHOYHBIX
CPEICTB.

2. O6noBneHa u cornacoana ¢ Hayunoit oubmuotexoit KI'TIY um. B.I1. AcradneBa
«Kapra nureparypHoro ooOecrneueHus (BKJItOYasi 3JIEKTPOHHBIE PECYPCHI)»,
coJiepkaliasi OCHOBHYIO M JOIOJIHUTENbHYIO JIUTEPATypy, COBpEMEHHbIE Oa3bl
JaHHBIX U UH(OPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma onobpena Ha 3acenanuu kadeapbl-pazpadoTynka
« 12 » mas_ 2021 r., mporokosn Ne 8

BHeceHHbIC N3MEHEHUS YTBEPKIAI0:
3aBenyromumii kadeapoi

JLILH., Ipogeccop o/ Z{(%m

UHCTUTYT

Ono6perno HMCC UM®U KITIY um. B.IT. ACtddheBa "

UHOOPMATUKA

npotokon Ne 7 , 21 mas 2021 r.

IIpencenarens \55‘ C.E




