MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUCKOM ®EJIEPALINN
(benepabHOE rOCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICIIEr0 00pa3oBaHus
«CAHKT-IIETEPBYPI'CKHM I'OCY JIAPCTBEHHbBII YHUBEPCUTET
ASPOKOCMMYECKOI'O [TPUBOPOCTPOEHM 1 »

Kadenpa Nel

YTBEPXJIAIO
PYKOBO,Z[I/ITG.HB HaHpaBHeHI/IH

J.T.H.,Ipod.

(IOIKHOCTBD, Y. CTEIICHb, 3BaHHUE)

A.®D. Kpsiuko
(vHunManbl, Gamums)

/

V]

(moamuce)

« 14 » wMaga 2020_r

PABOYAS ITPOTPAMMA JUCHUITJIMHDBI

«MatemaTHka. AHaTUTHYECKasi TEOMETPHs U JTUHEHast anreOpax»

(Ha3BaHue AUCITUTIIINHEI)

Kon nampasnenus 25.05.03
HaumenoBanue TexHnueckas dKCIuTyarauus TPaHCIOPTHOTO
HarpaBJeHUs/ paanoo0opyaoBaHus
CHELUAaTbHOCTH
HanmeHnoBanue TexHuyeckas sKCIuTyaTauus paauo3JeKTPOHHOTO
HaIpaBJIEHHOCTH 000pynoBaHUs BO3AYUIHBIX CYAO0B U a3pONOPTOB
dopma 00yueHus 3a04yHas

Cankr-IlerepOypr 2020 r.



Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui(a)

npodeccop, A.T.H., TOIEHT % 14.05.2020 JLII. Bepmnuna

JIOJDKHOCTb, y4. CTCIICHb, 3BaHUE TOIHUCH, JaTa MHULUAIBI, (haMUIus

[Iporpamma onoOpena Ha 3aceganuu kadeapst Ne 1

« 14 »  wmas 2020 r, npotoko Ne 51

3aBenyroumii kadenpoit Ne 1

Jo11.,4.¢.-M.H.,1011. é 14.05.2020 A.O. CmupHOB

JOJDKHOCTD, Y4. CTCIICHb, 3BAHUC MOoANHMUCh, AaTa WHHUIHUAIIBI, Q)aMunpm

OrtBercTBennsbli 3a OIT 25.05.03(01)

% 14.05.2020 H.A. Tnaxuit

JOJDKHOCTD, Y4. CTCIICHb, 3BAHUC MOANUCh, AaTa HWHULUAJTIBI, q)aMHJ'II/Iﬂ

3amecTHTeNb JUPEKTOpa MHCTUTYTA ((pakyabTera) Ne 2 1o MeToandeckoit pabote

oIl.,K.T.H.,JIOII. O.JI. Banpimesa
I[ I—[ D ’H I—I m/{ ("f'{'é: 14.05.2020
JOJDKHOCTD, Y4. CTCIICHb, 3BAHUC TIOAIINCH, IaTa

WHULOHAJIBI, (baMI/IJ'II/Iﬂ .



AHHOTALIUA

Hucuummba «Marematuka. AHaIUTHYeCKas TeOMETpHUs U JHHEWHas aiaredpa» BXOAUT B
0a30ByI0 4acTh 0Opa30BaTEIbHON MPOrpaMMbl TOJTOTOBKHM OOYYAIOIIMXCS IO CHEIUATbHOCTH
25.05.03 «TexHuueckasi SKCIUTyaTallMsi TPAHCIOPTHOTO pPaguo000pylOBaHUS» HANPABICHHOCTD
«TexHudeckass OIKCIUIyaTalusl paJHOdJICKTPOHHOIO OO0OpYAOBaHMs BO3JYIIHBIX CYIOB U
aspornoproB». /lucuumninna peanusyercs kadenpoit Nel.

JlvcuumuinHa HaueneHa Ha GOpMHUPOBAHUE Y BBIITYCKHHKA

OOIIEKYJIbTYPHBIX KOMIETEHIIUI:

OK-1 «cmmocoOHOCTh K a0CTPaKTHOMY MBIIIICHUIO, aHAIIU3Y, CHHTE3Y»,

OK-3 «roTOBHOCTH K CaMOpPa3BUTHIO, CaMOpPEaIU3allid, HCIIOJIB30BAHUIO TBOPUYECKOIO
MOTEHIAIA»,

OK-7 «c1mocoOHOCTh K CAaMOOPTaHU3AIMHA U CaMOOOPa30BAHUIO».

ConepxaHve NUCHMUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C AHAIUTHYECKUM
ONKMCAHUEM I'€OMETPUUYECKUX OOBEKTOB; U3YUEHHEM CBOMCTB JIMHEMHBIX MPOCTPAHCTB U JIMHEWHBIX
OIIEpPaTOPOB, KBAPATUUHBIX (POPM U UX T€OMETPHUECKON HHTEPIPETALIHH.

[IpenogaBanye TUCHUIUIMHBI IPEAYyCMATPUBAET clieayronne GopMbl OpraHUu3aluu y4eOHOTOo
nporecca: Jexyuu, npakmuyeckue 3amAMus, CAMOCMOAMENbHAsA paboma cmyoeHmad,
KOHCYTbmayuu

[IporpaMMoOii IUCLHMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUIIIMHBI COCTABISET 4 3a4eTHRIX eqUHUIIBI, 144 yaca.
SI3pIK 0OYyUEHUS 110 TUCIUIIIIMHE «PYCCKUM».



1. IlepedyeHb NIaHMPYyeMbIX Pe3yJIbTATOB 00yUeHUsI MO JUCHUIITIHHE

1.1. lenau npenoxaBaHusi AUCHHUIIMHBI
Hucuummna «MartemaTuka. AHaTUTHYeCKass TEOMETPUs U JIMHEHHas anredpa» sIBIISETCS BaKHOU
COCTaBHOM YacCThIO Kypca BBICHIEH MaTEMAaTUKU, KOTOPBIN JIEKUT B OCHOBE BCEM CUCTEMBI BBICIIETO
0o0pa30BaHUsl COBPEMEHHOIO CIELUANINCTa M  HM3y4aeT MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE COOTHOIIEHUS OKPYKAIOILEr0 HAC NEHCTBUTEIBHOTO MUPA.
N3ydyeHne naHHON IMCLUUIUIMHBI O3BOJISET Pa3BUTh MPOCTPAHCTBEHHOE MPE/CTABIECHUE CTYACHTA;
CTUMYJIUDYET €ro BOOOpaK€HHE; pa3BUBAaeT €ro CYETHbIE CIIOCOOHOCTH;  IO3BOJISIET
JIEMOHCTPUPOBATh II€JICYCTPEMIIEHHOCTh, OPraHU30BaHHOCTh MPH MPOBEACHUHM OOJbIIEro odbema
BBIUHUCIICHUH; 00BbEANHAET OOIBIINHCTBO PAHHEE N3YUEHHBIX TOHITUH.
BaxHOCTh yKa3aHHBIX TOJOXEHUH OOYCIOBJIEHAa TeM, YTO MaTeMaTHKa SBISETCS HE TOJBKO
MOIIHBIM CPEICTBOM PELICHUS NPUKIAJHBIX 3a/1a4 U YHUBEPCAIBHBIM SI36IKOM HAayKH, HO TaKXe H
3JIEMEHTOM OOIIIeH KyJIbTYpHI.
MaremaTnyeckue METOIbl MCCICNOBAaHUSA, MOJEIMPOBAHUS, NPOCKTUPOBAHUS, ONHPAIOIIYIOCA Ha
UCKOMYIO JMCUUIUIMHY, WTPAIOT BCE OOJIBIIYI0O pOJb B COBPEMEHHOH HayKe M TEeXHUKU. B
3HAYUTEIBHOM CTENEHH 3TO BBI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAyKH M TEXHUKH, INIABHBIM
00pa3oM BBIYUCIUTENHLHOW TEXHUKH W MH(POPMALMOHHBIX CHUCTEM, a TAaK)Ke KOMIIbIOTepH3aIen
IPaKTUYEeCKH BceX oOsacTel 3HaHMI. BO3MOXHOCTH yCIEIIHOTO MCIOIb30BAHUS MATEMAaTHKH IS
pelIeHNs KOHKPETHBIX 3a/lad CYIIECTBEHHO PacCUIMPSAIOTCS, YTO, B CBOIO OuY€pelb, NPUBOIUT K
HOBBIM TpeOOBaHMSM, MPEIbSABIAEMbIM K MaTeMaTHYECKOMY OOpa30BaHUIO COBPEMEHHBIX
CHELHUATNCTOB B 00JaCTH MaTeMaTUYECKIX METOIOB.

1.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUSs M0 TUCHHUILINHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJjbTaTamu ocBoenusi OI1

B PE3YIbTATC OCBOCHUA NJUCHUIIJIMHBI CTYJACHT JOJI?KCH 06HaI[aTI> CJICAYIOIUMHU KOMIICTCHIIUAMM:
OK-1 «cnocob6HOCTh K aOCTPaKTHOMY MBILUICHUIO, aHAIHU3Y, CUHTE3Y»:
3HATh - 3aKOHbI PA3BUTHSA ITPUPOIHIL, OGH.ICCTBa 1 MBIIJICHUS
YMETb - ONEPUPOBATh ATUMHU 3HAHUSIMHU B MPO(EeCcCHOHATIBHOMN 1eATENbHOCTH;
BJIQJICTh HABBIKAMHU - BOCHPHSTHs, OOOOIICHHWS M aHanu3a HWH(pOpMAIMH, MOCTAHOBKH IIENU U
BbIOOpA MyTel €€ JOCTHKEHUS,;
HUMCTBb OIIBIT ACATCIBbHOCTU — HUHTCPHOPECTAIMU W JOKYMCHTUPOBAHHUA PC3YJIbTATOB PCIICHUA
KOHKPETHBIX 33/1a4 HAYKH U MIPAKTUKU;

OK-3 «roTOBHOCTH K CaMOpa3BUTHIO, CaMOpEaIH3alllH, HCIOJb30BAaHUIO TBOPUYECKOTO
HOTCHIIHATIA»!

3HAaTh — OCHOBBI TEOPHM KOMIUICKCHBIX YHCEN; OCHOBHBIC ONpEAETICHHUS U TEOpPEMbl JMHEHHOM
anreOpsl; OCHOBHBIE (hOPMYJIBI AaHATUTHYECKOH TeOMETPHH;

YMETh — IMPOU3BOAMUTH JCUCTBUS C KOMIUIGKCHBIMH YHMCIAMHU W MAaTpPHUIIAMHU; PEUIaTh CUCTEMBI
JIMHEWHBIX YPaBHCHUH U 3a7ja4M aHAJTUTUYECKON T€OMETPHH;

BJIAJCTh HABBIKAMHU — OILIGHKM IIeJIeCO00pa3sHOCTH U 3(PPEKTUBHOCTH NMPUMEHEHHS BBIOPAHHOTO
MaTEeMaTHIECKOT0 METO/a PEUICHHUS 3a1a4 B TPOPECCHOHATIBHOM eI TEIbHOCTH;

UMETb OIIBIT JEATENbHOCTH — PEIHICHUs MPHUKIAIHBIX 337ad METOAaMU JIMHEHHOH anreOpbl u
AHAIUTHYECKON T€OMETPHUU.

OK-7 «crocoOHOCTh K CaMOOPTaHU3aUN U CaMOOOPa30BaHUIO»!

3HaTh — MECTO M 3HAYCHUE MAaTeMaTHKH B HAyKe U NPAKTHKE;

YMETh — ONIEPUPOBATH MATEMAaTHUECKUMHU MTOHITUSIMH;

BJIaZICTh HABBIKAMHU — CAMOCTOSITEIIBHOTO PACIINPEHHSI MaTEMaTHIECKUX 3HAHWH;
UMETb OTBIT JEeSTEIbHOCTH — MaTeMaTHUECKOH (popManu3anuy NpuKIaHbIX 3a/1a4.



2. Mecrto pucuunianHel B cTpykrype OIl
JucnunianHa He 0a3upyeTcsl Ha 3HaHUSX, paHee IPUOOPETEHHBIX CTYACHTAMU IIPH U3YyYCHUU B BY3€
KaKMX JIMOO TUCIUILINH.
3HaHMs, TOJY4YEHHBIE MpU M3YYEHUM MaTepuajga JaHHOW JAHUCLUIUIMHBI,
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:
e  Dusmka;
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTUYECKask CTaTUCTUKA.

3. O0beMm aucuumiaunsl B 3E/akaaem. yac
Jlannbie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI MO

HUMCIOT Kak

IUCLUUIUIAHE (M pachpeaesieHue 3TOH TPYA0EeMKOCTH 10 CeMeCTpaM) MpeIcTaBlIeHbl B Tabnuie 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bun yuebHoii paboTbl TpyaoeMKocTs 1o
Bcero
ceMecTpam
Nel

1 2 3
OO0uras Tpy10eMKOCTh 4/ 144 4/ 144
aucuunannbl, 3E/(9ac)
AyoumopHbsle 3auamus, BCETo 4ac., 16 16
B mom uucne
nexuyu (JI), (dac) 8 8
IIpakTrueckre/ceMUHAPCKIE 3aHATHS 8 8
(I13), (yac)
nmabopaTtopHbie padoTsl (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP),
(gac)
DK3ameH, (Jac) 9 9
CamocmonamenvHas paboma, BCETo 119 119
Bua npoMeKyTOYHOTO KOHTPOJIS: OK3. OK3.
3aueT, qudd. 3adet, sk3aMeH (3auer,
Jdudd. 3a4, Ik3.)

4. Coaepxxanne TUCHUILTUHBI
4.1. Pacnpenesnenue Tpy10eMKOCTH JUCHUNIIHMHBI
1o pasjejiaM U BUJIaM 3aHATHH
Pazenst 1 TeMBI AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIE 2.
Tab6muia 2. — Pa3aensl, TeMbl JUCIUTIIUHBI K UX TPYAOEMKOCTh

Pasgensl, TEMBI TUCIIUTLINHEI

Jlexun
(gac)

I13 (C3)
(gac)

JIP
(gac)

KII
(gac)

CPC
(gac)

Cemectp 1




Pasnen 1. Kommiexcnbie uncaa (KY) 2 2 16
Tema 1.1. — AnreOpanueckast ¢popma
3anmcu KY.

Tema 1.2. — Tpuronomerpuueckas Gpopma
3anucu KY.

Pasznen 2. MaTpuubl 2 2 16
Tema 2.1. — MaTpwuIipl ¥ orepaIuy Ha
MaTpHUIIaMH.

Tema 2.2. OnpeaenuTenyu KBaApaTHBIX
MaTpHuIl

Tewma 2.3. — OOpartHasi MaTpHuIa

Pa3zzea 3. CucremMbl JIHHEHHBIX 2 2 16
YPaBHeHUI

Tema 3.1. — MeTom oOpaTHON MaTPHIIBI
Tema 3.2. — Meton Kpamepa

Tema 3.3. — Meton 'aycca

Paznen 4. 'eomeTprueckne BeKTOPHI 2 2 20
Tema 4.1. — Onpenenenus. Onepanun HaJ
BEKTOpaMH

Tema 4.2. — ba3uc, koopauHaTbl. CUCTEMBI
KOOpJMHAT

Tema 4.3. — CkansgapHoe, BEKTOPHOE U
CMEIIaHHOE IPOU3BEJICHHE

Paznen 5. [IpamMas Ha IVIOCKOCTH 20
Tema 5.1. — YpaBHEHHS TPSIMOT.
Tema 5.2. — B3aumHoe pacnoiioKeHHE
MPSIMBIX.

Tema 5.3. — YTIIBI B pacCTOSIHHSI HA
TJIOCKOCTH.

Pa3pnen 6. [Ipsimas ¥ IJIOCKOCTH B 31
NPOCTPaHCTBE

Tema 6.1. — YpaBHEHUs MIOCKOCTH B
MIPOCTPAHCTBE

Tema 6.2. — YpaBHEHHS TPSIMOH B
MIPOCTPAHCTBE

Tema 6.3. — B3aumHOE pacmoyioKeHHE
TUIOCKOCTEH U MPSIMBIX B IPOCTPAHCTBE
Tema 6.4. — YTibI ¥ paccTOSIHUS B

NPOCTPAHCTEBE.
Hroro B cemectpe: 8 8 119
HUroro: 8 8 0 0 119

4.2. Copaep:xaHue pa3iesioB M TeM JEeKIMOHHbIX 3aHATHI
CopepxaHue pa3JelioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIlE 3.

Ta6muma 3 - ComeprxaHue pa3aeoB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 KoMmiuiekcHbie yuciaa

Jlexmus 1. KommiekcHbie uncia. AnreOpandeckasi popma 3amucH.
Omneparuu 1 ux cBoiicTBa. TpuroHoMerpudeckas (Gpopma 3amucu.
®opmyna Myaspa. M3BnedeHne KOpHs N-OU CTENIEHU U3 KOMILJIEKCHOTO

qucjia.




Marpuubi

Jlekuust 2. Marpuipl: omnpeneiieHHe W JIMHEHHBIE oOmnepaluu Haj
Marpuniamu. [lpousBeneHne maTpull W €ro cBoicTBa. EnuHuyHas
Marpunia. OmnpeaenuTenb KBaApaTHOM Martpuibl 2-ro, 3-r0 U
MIPOU3BOJIBLHOTO N-TO MOPSAKOB. MUHOD U anredpandeckoe JOMOIHEHUE.
PasnoxeHune onpeaennurtens B CyMMy NPOU3BEACHUN 3JIEMEHTOB CTPOKHU
(cronbua) u anredpanyeckux AonoaHeHu. CBOWCTBA ONpeaeTUTENeH.
OOparnas Marpuma. HeoOxoammoe U TOCTaTOYHOE  YCIIOBHUE
CYIIECTBOBaHMS OOpaTHON MaTpULbl. Berarcienne oOpaTHON MaTpPHUIIBL.
Pemenne Mmatpuunbix ypaBHeHuii: AX=B, XA=B, AXB=C.

Cucrtembl JIMHEHHBIX YPaBHEHMI
Jlexnus 3. Cucrema IMHEHHBIX ypaBHeHUH. MatpuuHas ¢opma 3arucH.

Meton obparnoit marpunbl. Teopema Kpamepa u ee reomerpuueckas
uHrepnperanus. Meron I'aycca.

I'eomeTpuyecKHe BEeKTOPbI
Jlexuus 4. [lexaptoBa cucreMa KoopauHaT. PaccTosHue MEXIy NBYMs

TOYKaMH. ﬂeHeHI/Ie 0Tpe31<a B 3aJaHHOM OTHOILICHHUH. Ilpyrne CUCTCMBbI
KOOpPJAMHAT Ha IUIOCKOCTH H B TpocTpaHcTBe. [IpeoOpazoBanue
JIEKapTOBOM CHCTEMBI KOOpJIWHAT. ['eoMeTpHUYecKue BEKTOPHI U
JIMHEHbIE onepaunu HaJ BekTopamu. basuc, koopauHatsl. CkaiasipHOE
MPOM3BEICHUE BEKTOPOB B CTaHaapTHOM Oazuce. Hopma BekTopa. Yromn
MEXKIY BEKTOpamMHu. BeKTOpHOE€ TMpOW3BEIECHHE U €ro CBOWCTBA.
CwMmelianHOe MPOU3BeICHHE BEKTOPOB. ['eoMeTpruueckast MHTEpIpeTaius

CMCHIAHHOTO ITPOU3BCACHUS. Brrunciaenue HJIOH_Ia,Z[GI\/'I 1 00HEMOB.

4.3. IlpakTnueckue (ceMUHAPCKHeE) 3aAHATUSA

TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.
Ta6muia 4 — [IpakTHdeckue 3aHsITHS U UX TPYJT0EMKOCTh

No T Ne
TeMBbI IpaKTHYECKHUX 3aHsTHiT | POPMBI IPAKTHYECKUX 3aHATHH PYADSMIROCTE, | pasnena
n/n p (wac) JIMCIIMII-
JUHBI
Cemectp 1
1 | KommiiexcHble uncina: Penrenue 3amau 2 1
BBIUKCJICHUS B
anredpandeckoit popme.
Bo3Bsenenue B cTeneHs U
BBIYMCIICHUE KOPHEH B
TPUTOHOMETPHUYECKOU (opMme.
2 | Onepanuu HaJ MaTpPULIAMH. Pewenne 3anau 2 2
Omnpenenurens KBagpaTHOM
MaTtpuubl. OOpaTHas MaTpHIIa.
Pemenue npocrenmmx
MATPUYHBIX YPABHECHUH.
3 | Permrenue cucteM IHMHEHHBIX Pemenue 3agaq 2 3




YPAaBHEHUH.
4 | JIunelinble onepanuu Haj Penrenue 3anau 2 4
BekTopamu. baszuc,
KOOPJMHATHI B 0azuce.
CxansgapHoe Npou3BeICHNE
BekTOopoB. [Ipoeknus BekTopa.
BekropHoe u cMenaHHoe
MIPOU3BE/ICHNUE.
Bcero: 8
4.4. JlaGopaTopHble 3aHATHS
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TAOIHUIIE 5.
Ta6muia 5 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
o
e HanmMenoBanue 1abopaTopHbIX paboT Tpynoemxocts, |y, pasneia
n/n (dac) JIUCIUTIITUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM IIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTebHas padoTa 00y4arOUINXCH
Buasl camocTosTeNnbHOM pabOTHI U €€ TPYI0EMKOCTh IPUBEICHBI B Tabu1e 6.

Tabnuna 6 Buasl caMoCTOSTENBHON pabOTHI U €€ TPYIOEMKOCTh

Bun camocTostenpHOl pabOTHI Bcero, gac | Cemectp 1, uac
1 2 3
CamocrosiTeibHAas padoTa, BCETo 119 119
M3y4YEHHE TEOPETUUECKOTO MaTepraa 40
quctuiuinael (TO) ad
KypcoBoe npoektupoanue (KII, KP)
pacuetHo-rpaduueckue 3aganus (PI'3)
BhInoJIHeHHE pedeparta (P)
IMoaroroska k Tekymiemy KoHTposo (TK) 19 19
nomaminee 3aganue (J13) 40 40
KOHTPOJIbHBIE paboThl 3a04HUKOB (KP3) 20 20




5. IlepeyeHb yueOHO-METOANYECKOT0 0OecTieYeHH s JJI CAMOCTOATEILHOM

patdoThl 00y4YAOIIUXCSH MO JUCHUIINHE (MOTYJIIO)

Y4eOHO-MeTOINYEeCKHEe MaTepHajbl JJIsl CaMOCTOSITEIbHON paboThl 0OYyYaloOUIMXCSl YKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOI M IONOJHUTEIbHON JIUTEPATYPHI

6.1. OcHoBHas1 iUuTEpaTypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TaOIHIlE 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI

Mudp

bubnmorpaduyeckas ccpiika /
URL anpec

KonngecTBo 5K3eMIIISIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

OBC Jlanb

9BC Jlanp

Bbexnemumes, J1.B. Kypc
AHAJIUTUYECKON T€OMETPUH U
JMHEHHOH anreOpsl. [DIeKTpOHHBII
pecype] — Onekrpon. gan. — CII0. :
Jlaub, 2015. — 448 ¢. — Pexum
JI0CTyMa:
http://e.lanbook.com/book/58162 —
3ari. ¢ 3KpaHa.

bexnemumea, JI.A. CoopHUK 3ama4
M0 aHATUTUYECKON TEOMETPHUH U
TUHEHHOU anredpe. [DIeKTpOHHBIH
pecypc] / JI.A. beknemumena, J[.B.
bexnemumies, A.1O. IletpoBuy, U.A.
UybapoB. — DnekrpoH. gan. — CII6.
: Jlane, 2016. — 496 c¢. — Pexum
JIOCTYyTIA:
http://e.Janbook.com/book/72575 —
3ari. ¢ 3KkpaHa

9BC Jlanb

OBC Jlans

6.2.  JlomoyiHUTeNbHAS JUTeEpaTypa
[lepedyeHb JONOTHUTENBHOM TUTEPATYpPhI IPUBECH B TAaOIHIIE 8.

Tabnuua 8 — [lepeveHp HONOTHUTENBHOM JTUTEPATYPHI

[udp

bubmuorpaduueckas ccouika/ URL
azpec

KonnuecTBo 3K3eMILISIpOB B OMOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

9BC Jlanb

9BC Jlanb

Kpsxsun, B.Jl. Jluneiinas anrebpa B
3aJlayax v yIpaKHCHUSX.
[DnexTpoHHEBIH pecypc] — DIEKTPOH.
nan. — CII6. : Jlans, 2016. — 592 c.
— Pexum nocryna:
http://e.lanbook.com/book/72583 —
3ari. ¢ ’KpaHa.

Hosukos, A.M. Hauana nuHelHOM
anreOphl U aHATTUTHYECKAS
TEOMETpHS. [DIEKTPOHHEIN pecypc]
— DnekTpoH. JaH. — M. :

9BC Jlanb

9BbC Jlaup
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®dusmariurt, 2015. — 376 ¢. —
Pexxum noctymna:
http://e.Janbook.com/book/71997 —
3ari. ¢ ’KpaHa.

7. IlepeuyeHsb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHKALIMOHHOM CETH
HMHTEPHET, Heo0X0AMMBIX JJisl 0CBOCHHUS AU CHUIIINHbI
[Tepeuens pecypcoB nHpopManroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xommumMbix
JUISL OCBOCHUSI TUCIUIUIMHBI TIpUBEIeH B Tabmuie 9.

Tabmuma 9 — Ilepedyersr pecypcoB mHpoOpManroHHO-TenekoMmmyHuKkannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL agpec Haunmenosanue
http://www.math-net.ru OO01mepoccuiickuii MaTeMaTHYECKUN TOPTaT
http://e.lanbook.com/view 9BC «Jlaab»

8. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJIOIUH, HCIOIb3yeMbIX NPH

OCYIIECTBJIEHHMH 00PAa30BaATEJIbHOI0 MPOLECCA M0 JUCHUIINHE
8.1. IlepeyeHb NpOrpaMMHOro odecrnedeHus
[TepedeHs UCIIOIB3yeMOT0 MPOTPAMMHOT0 OOECTICUeHHS TIpeicTaBiieH B Tadmuie 10.

Ta6muma 10 — [lepeders mporpaMmMHOTO oOecrieueHus

Ne n/m HaumenoBanue

He npenycmoTtpeno

8.2. IlepeyeHnb MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp UCTIONB3yEeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpeCTaBiIeH B Tabimme 11.
Tabmuua 11 — Ilepeuerb nHGHOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m Haumenosanue

He npenycmotpeno

9. MarepuajibHO-TeXHHYECKas 0a3a, HeOOX0AUMAs ISl OCYIeCTBJICHUSA

0o0pa3oBaTeJILHOTO MpoLecca Mo AUCHUTLIHHE
CocraB MaTepuaIbHO-TEXHUYIECKOW 0a3bl MpeacTaBieH B Tadmuie 12.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl

Howmep aynuropun
Ne n/mn HaumeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOUMOCTH )
1 JlekuuonHas aynuropust
2 Aynutopus Ui NPaKTUYECKUX 3aHITUI

10. ®oH O1LIEHOYHBIX CPEICTB /IJIs POBeIeHUsI MPOMEKYTOUHON aTTecTAlNU

00y4ar0IUXCA M0 JUCHUIJINHE
10.1. CoctaB ¢oHIa OLIEHOYHBIX CPEJICTB MPUBEACH B TabauIe 13
Ta6muma 13 - CoctaB GoHIa OIEHOYHBIX CPEICTB ISl MPOMEKYTOUYHOM aTTeCTallK
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Bua npomexyTodyHoit arTectanuun [TpumepHBIii TepedeHb OIICHOYHBIX

CPEICTB

DK3aMeH

Cnucok BOIpPOCOB K AK3aMEHY
cm. Tab.16.

10.2. TlepeueHb KOMIIETEHIIUMA, OTHOCSIIUXCS K IUCIUIUIMHE, W 3Tanbl UX (GOpMUpOBaHUSA B
npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl TPUBEACHBI B TabauIe 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OpMUPOBaHHUS B IpoIECCEe
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMbI

Howmep cemectpa

Oransl GopMHPOBAHUS KOMIIETCHIIUN IO
JTUCHUIIITMHAM/TIpAKTHKaM B 1ipoiiecce ocBoenust Ol

OK-1 «cnocoO6HOCTh K aOCTPAaKTHOMY MBILIUICHUIO, aHATIU3Y, CHHTE3Y»

1 Marematuka. MaremMaTn4eckuil aHanu3

1 MaremaTrka. AHAIUTHYECKAs: TEOMETPHS U JIMHEHHas anreopa

1 dusznka

2 Maremaruka. MaremaTHyecKuii aHAIIN3

2 ®dusnka

3 Marematuka. Teopus BepoATHOCTE H  MaTeMaTU4YecKas
CTaTUCTUKA
dusznka

4 Maremaruka. Teopust BEpOSTHOCTEM U MareMaTudeckas

CTaTUCTHUKA

OK-3 «roTOBHOCTH K

CaMOpa3BUTUIO, CaMopcalnu3alrn, HCIIOJIB30BAHUIO  TBOPUYCCKOI'O

MOTEHIAIA»
1 Marematuka. MaremMaTndeckuil aHanu3
1 BBenenue B crieniuanbHOCTD
1 dusznka
1 MaremaTrka. AHAIUTHYECKAs: TEOMETPHS U JIMHEHHas anredpa
2 Marematuka. MaremMaTn4eckuil aHanu3
2 ®dusnka
2 Hcropus
3 ®dusnka
3 dunocodus
3 Marematuka. Teopus BepoATHOCTE H  MaTeMaTU4YecKas
CTaTUCTUKA
4 KynsTyponorus
4 Maremaruka. Teopust BEpOSTHOCTEM U MareMaTudeckas

CTaTUCTHUKA

OK-7 «c1ocoOHOCTh K cCaMOOpTaHU3AIMK U CaMOOOPa30BaHUIO»

1

Marematuka. MaTeMaTH4eCKUH aHaIN3

BBenenue B cnenmaibHOCTD

duznuka

MaremMaTHka. AHAIMTHYECKAsi TEOMETPHUS U JIMHEHHas anredpa

duzuka

DN DI =] = | =

Marematuka. MaTeMaTHYeCKUH aHaIN3
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duznuka

Marematuka. Teopus BepoATHOCTE H  MaTeMaTU4YecKas
CTaTHCTHKA

Kynbryponorus

Maremaruka. Teopust BEpOSTHOCTEM UM MareMaTudeckas
CTaTUCTUKA

~ B~ |+

Ilcuxosorusa v negaroruka

10.3. B kayecTtBe KpUTEpHEB OLIEHKHA YPOBHS C(POPMHUPOBAHHOCTH (OCBOCHMS) Y OOYYarOIIUXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaja MOJIYJIbHO—PEUTHHTOBON CHCTEMBbI YHUBEpCcUTEeTa. B Tabmmie
15 mnpencraBnena 100-O0amnpHas u  4-OamiubHas INKajdbl JUIsL OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETCHIINH.
Tabmuua 15 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OI11eHKa KOMITETEHITUN

100-
OaJuTbHAA
HIKana

4-0ayutbHAs
[IKana

XapaxrepucTuka chopMUPOBAHHBIX KOMIIETEHIIUIHA

85<K<100

«OTIIMYHO»
<«3a4TCHO»

- oOyuaromuiics TJyOOKO M BCECTOPOHHE YCBOHMJI MPOTPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, IIOCIEI0BATENBHO U IPAMOTHO €r0 M3J1araer;

- ONMpasiCh HAa 3HAHUS OCHOBHOM M JONOJHUTENBHOH JUTEpaTyphl,
TECHO TPUBSI3bIBAET YCBOCHHBIE HayUHBIE TIOJIOKEHUS C MPAKTUYECKON
JESITEIbHOCTBIO HAlPaBJICHUS;

- yMen0 00OCHOBBIBAET U apIYMEHTHUPYET BBIABUTaEMbIE UM UJEH;

- IeJaeT BBIBOJBI U 0000IIEHNS;

- cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATN3UPOBAHHBIX TOHATHH.

70<K<84

«XOpPOLIO»
«3a4YTCHO»

- 00y4aroluiics TBEpI0 YCBOWII IPOTPaAMMHBINH MaTepuall, TpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONUpasch Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;

- HE JOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN;

- YBA3BIBACT YCBOCHHBIE 3HAHHUS C NPAKTUUYECKOW JEATEIBHOCTHIO
HaIMpaBJICHUS,

- QpryMEHTHUPYET Hay4HbIE MMOJIOKEHUS;

- JenaeT BLIBOILI M 0000IIEHH;

- BJQJEET CUCTEMOM CIEUMAIM3UPOBAHHBIX IOHSITUH.

55<K<69

«YyIOOBJIETBO-
PUTEIILHO>
<«3a4YTCHO»

- 00y4Yaromuicss yCBOMJI TOJIBKO OCHOBHOM HpPOTpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT ero, Onupaschb Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEpaTyphl;

- JIOIYCKaeT HeCYLIECTBEHHBIC OUTMOKY U HETOUHOCTH;

- WCIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

- ¢1a00 apryMeHTHPYET Hay4HbIE OJIOKEHMUS;

- 3aTpyAHsAeTCs B (POpPMYIMPOBAHUH BBHIBOJOB U 0000ILECHUI;

- YACTUYHO BJIA/IEET CUCTEMOH CIIEUAIN3UPOBAHHBIX TOHSTUH.

K<s4

«HCYOOBJIETBO
PUTEIILHO»
«HEC 3aYTCHO»

- oOyvaromuiicsi He YCBOWJ 3HAYUTEIHHOW YacTH IPOrPaMMHOTO
MaTepuaia;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH IIpH
paccMOTpeHHH pobIeM B KOHKPETHOM HalpaBJICHUY;

- HCIIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHUIA;

- HE MOKET apryMEHTHPOBATh HAyUHBIE MTOJI0KECHHUS;

- He (OPMYIIHUPYET BBHIBOJIOB U 000O0IICHUH.

10.4. TunoBbie KOHTPOJIbHBIE 3aJJaHNS WU UHBIE MAaTEPUAIIBI:
1. Boripocs! (3amaun) nist sk3ameHa (tabmuna 16)

Tabmuia 16 — Boripocs! (3amaun) 115 9K3aMeHa
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Ne /it [lepeuens BonmpocoB (3a1au) 11 IK3aMeHa
1 KommiekcHbie uncia B anredpandeckoit popmMe 3amucH 1 oreparuy HaJ HUIMU.
2 KommiekcHoe comnpsikeHue.
3 Tpuronomerpudeckast hopma 3arucu KOMIUIEKCHOTO YHCTIA.
4 YMHOKEHHE KOMITJIEKCHBIX YHCEN B TPUTOHOMETPUYECKOH (opMe 3arucH.
5 Bo3Benenue B n-y1o creneHb KOMIIEKCHOTO yncia. @opmyna Myaspa.
6 N3BiieueHne KOpHA N-0i CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
7 Omnpenenenne MaTpUIlbl, BEKTOPA-CTOIOIIA, BEKTOPA-CTPOKH.
8 JInHeliHble onepaluy HaJl MaTPULIAMHU.
9 CaoiicTBa JIMHEHHBIX ONEpAIui HaJl MATPULIAMU.
10 Onpenenenne npousBeneHns (YMHOKEHNS) MaTPULL.
11 CaoiicTBa onepauyu YMHOXEHHS MaTPHII.
12 Enuauunas matpuna.
13 Onpenenurenb KBaAPaTHOW MaTPUIbI 2-T10, 3-T0 NOPAIKA.
14 Onpenenurens n-ro Nopsaka.
15 MuHOpHI 1 anredpandecKre JOMOTHEHUS SJIEMEHTOB MaTPHUIIBI.
16 PaznoxeHue ompenenuTenast B CyMMY 3JIEMEHTOB CTPOKH (CTONOLA), YMHOKEHHBIX Ha
CBOM ajredpanyecKue AOMOIHEHUSI.
17 CBoiicTBa onpeaenuTeNe.
18 Onpenenurtens TPEYrojdbHOW MaTPHUILbI.
19 JluHeliHas 3aBUCUMOCTD CTPOK M CTOJIOLIOB MAaTPHLIBL.
20 Panr matpuis!.
21 basucusiii MuHop. Teopema o 6a3uCHOM MUHOpE.
22 Brruucnenue panra MaTpuIlbl MPUBEICHUEM B TpareIMEBUIHON Gopme.
23 Ooparnas marpuna. OOpaieHre Tporu3BEACHUS MATPHIL.
24 Pemienne Mmarpuunbix ypaBHenuil: AX=B, XA=B, AXB=C.
25 Kpurepmuii cymectBoBaHUsI 0OpaTHON MaTPHULIBL.
26 dopMmya 0OpaTHONW MaTPHUIIHI.
27 Cucrema TMHEHHBIX YpaBHEHUN U €€ MaTpuuHas popMa 3aIrucH.
28 Pemenue cucreMbl IMHEHHBIX YPaBHEHUI METOJIOM 0OpaTHON MaTpPHIIBI.
29 Teopema Kpamepa u ee reomeTpruyeckas HHTEPIIPETALINS.
30 Meron lNaycca.
31 OnHOPOHBIE CUCTEMBI JINHEWHBIX YPaBHEHUH.
32 Kputepuii cymecTBoBaHUS HEHYJIEBBIX PELIICHUI.
33 @yH1aMEHTaIIbHAs CUCTEMA PELICHUN.
34 Cucrema npousBoapHOrO nopsaka. Teopema Kponekepa-Kanemm.
35 JlexapToBa cucTeMa KOOpAuHaT.
36 Paccrosinue Mexay IByMsi TOUKaMH.
37 Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHHH.
38 [TonsipHas cuctemMa KOopAUHAT (CBA3b CUCTEM KOOPAMHAT).
39 Cdepuueckast ¥ UIMHAPHUUECKAS CUCTEMBI KOOPIUHAT.
40 [IpeobOpazoBanme neKapTOBOM CHCTEMBI KOOPIUHAT.
41 HanpasnenHnslil otpe3ok. OnpeneneHue BEKTopa U KOOpJAUHAT BEKTOPA.
42 Onpenenennsi CyMMbI BEKTOPOB U ITPOU3BEIAEHUS BEKTOPA HA YUCIIO.
43 HyneBoil 1 npoTuBOIO0I0KHBIN BeKTOp. CBOMCTBA ONEpaluii HaJ BEKTOpaMH.
44 Onpenenenne CKaIIpHOro NPOU3BEACHUS BEKTOPOB.
45 CBolicTBa CKalSIPHOTO POU3BEAEHUS, KPUTEPUI OPTOrOHAJIBHOCTH BEKTOPOB.
46 CxansgapHoe Npou3BEICHUE B JEKAPTOBBIX KOOPJAUHATAX.
47 Beruucnenue yria Mexxay Bekropamu. IIpoeknus BeKTopa Ha HalIpaBICHHYIO OCh.
48 BektopHoe npousBeieHHE U €r0 CBOMCTBA.
49 BektopHoe npousBeieHre B AEKAPTOBBIX KOOPJAUHATAX.
50 CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB.
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51 ['eomeTpuyeckuii CMbICT CMEIIAHHOTO TTPOU3BEACHUS.
52 Breruncnenue miomazaeit u 005eMoB.

2. Bompocsl (3amaun) nis 3adera / auddepeHunpoBaHHOro 3a4dera (Tabmumna 17)
Tabmuua 17 — Borpocs! (3aaaun) ams 3adeta / qudd. 3auera

Nen/m | Ilepedenn BompocoB (3ama4) /yist 3a4eta / nuddepeHIImpoBaHHOTO 3a4eTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3. Tembl W 3amaHue U1 BBIIOJTHEHUS KypCOBOW paOOThI / BBIMTOJHEHHUS KYpPCOBOTO IMPOCKTa
(Tabauna 18)

Tabmuua 18 — IlpumepHbIli mepeueHb TEM Ui BBIIOJHEHHUS KYpPCOBOM pPaOOTHI / BBIOJIHEHUS

KYpCOBOT'O POEKTA

No 11/ [IpumepHbIi TepeyeHb TeM IS BBIOJIHEHHS KypCOBOW PaOOTHI / BBITOTHEHHS
°n/n
KyPCOBOT'O IIPOEKTA

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4. Boripocsl 1715t IpOBEIEHUS IPOMEKYTOUHOM aTTecTalluy MPH TeCTUpoBaHUU (Tabmuna 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISk TECTOB

Ne n/m [IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

5. KoHTposibHBIE U TTPaKTUYECKUE 3a/1auu / 3aaHusl 110 JuciuIinHe (Tadaura 20)
Ta6muma 20 — [IpumMepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a7a4 / 3aIaHIi

Ne n/m IIpuMmepHBIii IepeueHb KOHTPOJIBHBIX U IPAKTHUUECKUX 3a4a4 / 3aJaHui

1. Vka3zarth pazsmMepHOCTh MATPHIBI Crxy = (Agxz) '[Baxs)" ;

2 1 -3 1 3 2
2. lano: A=|-1 3 —-1|;B=|-2 2 -1|;a=2;3=-3
-1 1 1 2 -1 2

Borauciuts matpunsl C = dA + BB u D = AB;

-1 0 0 -1 0 0
3. Jano:A=|2 1 o[;B={3 -1 0
1 -5 -2 3 =52

Boruucnuts onpenenurens det(AB) -
1 2 3
4. BBIYMCIUTD paHr MAaTpULIbL | 4 5 6

7 89
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5. CocTaBUTh MaTPHILy KBAAPATUUHON (HOPMBI xlz—x1x2+2x22+2x1x3

6. Hanucatb ypaBHEHHE NEPIEHIUKYIISApA, OMYIIEHHOro U3 Touku A(S5;2) Ha
npsamyo  7x-y+4=0.

7. CocTaBUTh ypaBHEHME MPSAMOM, poxosaiien uepes Touky 4 (-3,4) n
napajienbHou npamon y=-1.

8. [IpoBeputs, uto Touku A(1;-1;3), B(2;3;4), C(-1;1;2) He nexaT Ha OTHON TPSIMOIL
U COCTaBUTh ypaBHEHHUE INIOCKOCTH, IPOXOAALIEH Yepe3 HUX.

9. Haiitu paccrosinue ot Touku (3;1;-1) no minockoctu x-2y+2z-2=0.

10. HaiiTu ypaBHEHUE BBICOTHI, IPOBEAEHHON 13 BepIMHbI A Ha rpanb BCD: A(3;

5;4), B(8;7;4), C(5; 10; 4), D4;7; 8).

10.5. Meroauueckue MaTepuaibl, ONPENENAIOIINE MPOLEAYypbl OLICHUBAHMs 3HAHUH, YMEHHI,
HaBBIKOB W / WJIM OTBITA AEATEILHOCTH, XapaKTePU3YIOMNX dTarbl (GOpMHUPOBAHHS KOMIIETCHIIUH,
conepxarcs B [lonoxenusx «O TekylieM KOHTPOJIE YCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTecTaluu
crynentoB ['VAII, oOydvarommxcsi mo mporpamMMmbl BBICIIEr0 0O0pa3oBaHUs» U «O MOAYJIbHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOI paboThl cTyeHTOB B 'Y All».

11. MeToauveckue yKazaHus JJisi 00y4aIOIUXCH 10 OCBOEHHUIO JUCHMILIMHBI

[enbio TUCHUIUIMHBI SBJISETCS — MOJTYYeHHE CTYJECHTaMH HEOOXOIUMBIX 3HaHUHN, YMEHUN U
HABBIKOB B O0O0JacTH aHaJUTHYECKOH TEOMETpUU W JHMHEWHON anreOpel. V3ydeHuwe maHHOM
JTUCITUTIMHBI TIO3BOJISIET Pa3BUTh MPOCTPAHCTBEHHOE MPEACTABICHUE CTYJCHTA; CTUMYJIHPYET €ro
BOOOpaX€HNE; Pa3BUBAET €r0 CYCTHBIC CIIOCOOHOCTH.

B obnactu BoCIUTaHUS TUYHOCTH IIENBI0 MOATOTOBKH IO JaHHOW TUCIHUIUIMHE SBIISETCS
dbopMHpPOBaHKHE COLMATBHO-IMYHOCTHON M OOIMIEKYIBTYpHONH KOMIIETCHIIMM —  CIIOCOOHOCTH
JIOTUYECKH BEPHO, apTyMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO PEUb.

MeTtoauyeckue yKazaHus JAJsl 00y4aOIIUXCS M0 0CBOEHUIO JIEKIIMOHHOI0 MaTepuasia

OcHOBHOE Ha3HAa4Y€HHWE JICKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3JNIoKeHUEe yueOHOro marepuaia. HazHaueHre COBpEMEHHOM JICKIIUH B PaMKaX
JTUCIUTIJIMHBI HE B TOM, 4YTOOBI TOJYYHUTh BCIHO HMH(POPMAIMIO IO TeMe, a B OCBOCHUU
dbyHIaMEHTABHBIX TPOOJIEM JUCIUIUIMNHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUH
HAay9HOW  MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJIHSAET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(POPMAIIMOHHYIO (YHKIUU. JIeKIUs pacKpbiBaeT MOHATUHHBINA ammapar
KOHKPETHOW 00JacTH 3HaHus, €€ NpoOJeMbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIUILIIMHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCHIUTUTTHAMH.

[TnanupyeMsl pe3yJIbTaThl TP OCBOCHUH 00YYaIOIMIUMCS JIEKITMOHHOTO MaTepuara;

— TMOJIYyYeHHE COBPEMEHHBIX, IEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb KOTOPBIX
ONPEAEISIETCA LIEJIEBOM YCTAHOBKOM K KaXX10M KOHKPETHOM TEME;

— TIOJy4E€HHE OMbITa TBOPUYECKON PabOTHI COBMECTHO C MIPEIOIaBaTelIeM;

— pa3BuTHE€  TPOPECCHOHATBHO—ICIOBBIX  KayeCTB, JIIOOBM K  TpeAMETy U
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TMOsBJICHHE HEOOXOIMMOT0 HHTEpECca, HE0OXOIMMOTO JIJISl CAMOCTOATEIHLHONU PabOTHI;

— TMOJIyYCHHE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHHKU M O MPOTHO3E
WX pa3BUTHUS HA ONMMKANUIITNE TOMBI;

— HAyYyuTCSd METOAMYECKH oO0pabarpiBaTh Marepuaid (BBIICTATH TJIABHBIE MBICIH H
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);
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— MOJIy4€HHE TOYHOTO MOHUMAHUS BCeX HEOOXOIUMBIX TEPMUHOB U MOHSATHIA.

JIeKuMOHHBIA  MaTepHaJl  MOXET  CONPOBOXKIATHCS  AEMOHCTpAllMel  ClailloB U
UCIIONIb30BAaHMEM pa3[JaTOYHOrO0 MaTepuaia TMpH MPOBEASCHUH KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 JAUCLHUIIINHE.

CTpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:

— Omnpenenenuss MaTeMaTUYECKUX TEPMHUHOB.

—  @opMyJIHPOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— HMmmoctpupyromuye npuMepsl.

MeToanyeckne YyKa3aHus Il OOY4YalOIIMXCS MO TMPOXOKICHUID TMNPAKTHYECKHUX
3aHATHI

[TpakTHdeckoe 3aHIATHE SBISAETCS OJHOW W3 OCHOBHBIX ()OpPM OpraHU3aluu y4eOHOTO
mporecca, 3aKII0YAroNIasicss B BHIMOTHEHHH OOYYArOMIMMHKCS TI0J] PYKOBOJICTBOM MpErofaBaTes
KOMIUIEKCa Y4YeOHBIX 3aJlaHuil C IEJIbI0 YCBOCHHUS HAYYHO-TEOPETHUYECKUX OCHOB Yy4eOHOU
JTUCITUTLIAHBL, TPHOOPETEHUsI YMEHUN U HABBIKOB, OTBITA TBOPUECKON ACSITELHOCTH.

[lenpt0 MPaKTHYECKOTO 3aHATHS JUIsl O0y4aromIerocs SIBISETCS NMPUBUTHE OOyYaromiemcs
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 10 U3y4aeMOW TUCIUTIIIUHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YUYaAOIIEMCsI PAKTUICCKUX 3aHITHIA:

— 3aKpeIUieHue, YriyOlneHue, paclIMpeHue | JAeTaiu3alus 3HAHUW [pH  PelICHHH
KOHKPETHBIX 33/1a4;

— pa3BUTHE  TIO3HABATEIIBHBIX  CIIOCOOHOCTEHW,  CaMOCTOSITEIIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaJICHWEC HOBBIMH METOJaMH W METOJUKAMH W3Y4YCHUS KOHKPETHOM Yy4YeOHOMU
M CITUTIIMHEL,

— BBIpa0OTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHHS IIOJIYYCHHBIX 3HaHUW IS
BBIIIOJTHEHMS 3aJJaHMIL;

— o0ecreyeHue parMOHAIIBHOTO COYETaHUsl KOJUICKTUBHOW W WHIWBHIYAIBHOW (GopM
00yJeHwusI.

DYHKIMU NPAKTUYECKUX 3aHITUI:

— T[O03HaBaTebHa;

— pa3BHBarOIIas;

— BOCHUTaTENbHAas.

[To xapakTepy BBITOJHSAEMBIX OOYYAIOIIMMCS 3aJaHUi MO TPAKTUYCCKUM 3aHITHSIM
MIOJIPA3IENISIOTCS Ha:

— O03HAKOMHUTEIIbHBIC, IPOBOIUMBIC C LEJIBI0 3aKPEIUICHUSI B KOHKPETU3AIUN U3YIEHHOTO
TEOPETUYECKOTO MaTepHara;

— aHaJUTHYECKHE, CTaBSIINE CBOCH IEIbI0 MOJIyueHHWE HOBOW HMH(OpMAIMM HA OCHOBE
(dbopManM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBbIE C MOJyYE€HHUEM HOBOM MHGOpPMAIMU MYTEM CAMOCTOSITEIBHO
BbIOpaHHBIX MOJXOA0B K PEIICHHUIO 3a/1a4.
dopma opraHuzaliy NPaKTUYECKUX 3aHATHH - BBIIIOJIHEHUE YNPAKHEHUM, pellIeHuEe THIIOBBIX

3a1ad.

TpeOoBaHMs K NPOBeIEHNIO NPAKTHYECKUX 3aAHATHH

IIpakTHueckue 3aHATUS HAUMHAKOTCS C 3allMCH B XKypHAaJI NIPENOJaBaTENs IPUCYTCTBYIOLINX
CTYACHTOB. 3aTeM OOBABIACTCS TEMa MPAKTUYECKUX 3aHATHH (CM. MyHKT 6.3).
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Hpeno;[aBaTenb YUTACT YCJIIOBHUC 3ala4d U NpCAJIaract CTyaACHTaAM CaMOCTOATCIIbHO PCIINTD
3a/la4y, UCIOJIb3ys 3HAaHUs, IMMOJIYYCHHLIC CTYACHTOM Ha JICKIUU. CTy,Z[eHT, KOTOpBIﬁ MECPBbIM
pemma 3amady, BbI3bIBAETCS K Jocke. B cimyuyae ecnu CTYINEHT NMpaBUIIBHO pEIIni 3ajJady, OH
nosydaet 5 OamoB. Ecnu cTyneHT pemraer 3ajady ¢ IMOMOIIBIO MPENoaaBaTelis, TO mojaydaer 4
Oayma. 3areM, B KOHIIE CEMECTpa, OIEHKH CTYJIEHTOB (BKJIIOYas OIICHKY IOCENIaeMOCTH)
nepeBoasITCs B O0HYCHI (kadecTBO) oT 0 10 5 6ayutoB. DT OOHYCHI TOOABISAIOTCS K OOIIEH cymMMe
0aJTOB B paMKax MOAYJIbHO-PEUTUTOBON CHCTEMBI.

CryneHTaM BBIJAeTCS JOMAIllHEEe 3aJaHUE B BHUJAEC 3a7ad, KOTOpPbIE OHHM CJAalOT B
YCTaHOBJICHHBIC CPOKH.

MeToanuyeckne yka3aHusl JAJIsi OOyYAOIIMXCH MO NMPOXOKIACHUI0 CAMOCTOATEJIbHOMN
padoThI

B Xxome BBIONTHEHUST CaMOCTOSITEIPHOM pPaOOThI, OOYYaIOIIMICS BBHITOJIHSIET PabOTy IO
3aJJaHWI0O W TIPU METOJIMYECKOM PYKOBOJCTBE IpeErojaBareis, HO 0e3 ero HemocpeJCTBEHHOTO
YYaCTHSL.

Jlist oOydarommxcss MO 3a049HOM (opMe OOydeHUs, CaMOCTOSATENbHas paboTa MOXKET
BKJIIOUATh B c€0sl KOHTPOJIbHYIO paboTy, TJIaBHAs LEIb KOTOPOH — OKa3aTh CTYIEHTY IMOMOIIb B €ro
pabore. Penensum mnpemnojaBaTesis MO3BOJSAIOT CTYIACHTY CYAUTh O CTEHEHH YCBOCHUS UM
COOTBETCTBYIOILIETO pa3jena Kypca, YyKa3blBalOT Ha wuMeloniecss y Hero mnpobensl. Ilpu
BBIIIOJIHEHUH KOHTPOJBHOM pPabOThl CTYIEHT JOJDKEH PYKOBOJICTBOBATBHCS — CIEAYIOIIMMU
YKa3aHUSAMU:

- He cnenyer mnpucTynath K BBIIOJHEHHIO KOHTPOJBHOIO 3a/aHUs, HE pEIINB
JIOCTaTOYHOTO KOJMYECTBA 3ajady IO MaTepuady, COOTBETCTBYIOLIEMY 3TOMY 3aAaHHio. ONbIT
IMMOKAa3bIBACT, 4YTO 3aTPYAHCHUC IMpU PCIICHHUU TOU HMIN HHOHU 3ala4Yi KOHTPOJIBHOI'O 3adaHusA
BBI3BAHO TEM, YTO CTYACHT HC BBIIIOJIHUII 3TOT'O TpGGOBaHI/IH.

- KoHTposibHYI0 paboTy cleyeT BBIMOJIHATH B OTACIBRHON TeTpaau. JKemareabHO
OCTAaBJIATH Ha Ka)I(,Z[OfI CTpaHUIC IUPOKUC TOJIA AJIA 3aMeUaHuu PCLCH3CHTA.

- Ha o6noxke terpanu AOMKHBI ObITh YKa3aHbl (aMWIMS W WHUIMAIBI CTYyJIEHTA,
yaeOHbIi HOMep (mmdp), Ha3BaHWE AUCIUIUIMHBI. B KOHIIE pabOTHl JOJKHBI CTOSITh JaTa e&
BBITTIOJIHCHHA U MMOANUCH CTYACHTA.

- B paboTy nomkHBI ObITh BKJIIOYEHBI BCE 3a/ladyM, YKa3aHHbIE B 3a/JaHUH, CTPOTO IO
MOJIO)KEHHOMY BapHuaHTy. JKenaTelnbHO OCTaBIATh Ha KaXJAOW CTpaHULE HIMPOKUE MO IS
3aMEYaHUI PELICH3EHTA.

- Pemenus 3amau Hazo pacnonaraTh B MOPSAKE BO3PACTaHUSI UX HOMEPOB, YKa3aHHbBIX
B 3aJlaHUSX, COXpaHsas HoMep 3aaauu. llepen pemieHueMm 3aiaudl HaJIO MOJHOCTHIO BHIMHCATH €€
yCIIOBHE.

- Bce BbluMcneHuss JODKHBI OBITH MPHUBEACHBI MOJHOCTHIO, CO CChUIKAMH Ha
ucnoibzyembie GpopMyinbl. UepTesku M rpaduKu TOIKHBI OBITH BBIIOJIHEHBI aKKypaTHO, YETKO, C
yKa3aHWEM €MHMI] MaciTada 1 KOOPAUHATHBIX OCEH.

- [Toce momydeHust OTpeleH3UPOBAHHOW paOOThI CTYACHT JAOKEH UCIPABUTh B HEH
Bce omuOKu. B ciydae He3auera cTyeHT 00s13aH B KpaTyalllinii CPOK BBIIIOJHUTH BCe TPeOOBaHUS
peleH3eHTa U MPeJOCTaBUTh UCIIPABICEHHYIO pa0OTy Ha IOBTOPHOE PELICH3UPOBAaHUE (MCTIPABICHUS
¥ JIOTIOJTHEHHSI K TIEPBOHAYAIBHOW paboTe 00s13aTeIbHO BBIMIONHSIIOTCS B TOW ke Terpanu).llpu
OTCYTCTBUH 3aUTCHHBIX KOHTPOJIBHBIX pa60T CTYACHT HC NOIMYCKACTCA K CCCCUMU.



18

- KoHTtponbHas paboTa T0JKHA BBIIOIHATHCS CAMOCTOSITEIBHO.

B mpomecce BBIONHEHHS CaMOCTOSTENBHOM pPabOThI, y oOydaromerocs GopMHUpyeTCs
1eecoo0pa3Hoe IIaHupOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHUU U CUCTEMAaTH3AIMH MPHOOpETaeMbIX 3HAHUH, 00eCTIeYBaET BEICOKUI YPOBEHD
yCIIEBaEMOCTH B MEpUOJl O0yUESHHSI, IOMOTaeT MOJIYYUTh HABBIKH IMOBBIIICHUS MTPO(ECCHOHATBEHOTO
YPOBHSL.

MeroauyeckUMH ~ MaTepuaiaMd,  HANpaBISIONIUMH  CAMOCTOSITENBHYIO  paboTy
00yJaronuxcs SBISIOTCS:

— y4eOHO-METOMUYECKUI MaTepual Mo AUCUUIUINHE.

MeTtoauyeckue ykKazaHusl s OOY4YAKIIHUXCS MO NPOXOKICHUIO TPOMEKYTOUHOM
aTTecTaluu

[TpomexxyTounas aTTecTanus 00yJaronuxcs peaycCMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PEe3yJIbTaTOB OOydeHMs Mo AucHuIuimHe. OHa BKIIOYACT B
cebs:

— 9K3aMeH — ¢opMa OLICHKH 3HAHWH, TOJYUYEHHBIX OOYYArOIIMMCS B MPOIECCe M3yUeHUS
BCEU MUCIMIUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSATEIBLHON PabOThI, CIIOCOOHOCTH MPUMEHSTh UX
JUTA pGH_IeHI/IH HpaKTI/I‘-IGCKI/IX 3a4a4. 3K3aM€H, KakK HpaBI/IJIO, HpOBOI[I/ITCH B Hepnon
SK3aMEHALIMOHHOM CECCHMM U 3aBEPIIACTCA aTTECTAllMOHHOM OLEHKON «OTJIMYHO», <«XOPOIIO»,
«YJIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHO».

CI/ICTGMa OILICHOK HpH HpOBe,Z[GHI/II/I HpOMGX(YTOqHOﬁ arrecraguun OCYH_IGCTBJDICTCH B

cooTBeTcTBUM ¢ TpeboBanusmu [lonokennit «O TekymeM KOHTpOJIE YCHEBAaeMOCTH U
IPOMEXYTOUHOW artectauuu cTyaeHToB ['YAIL, oOydarommxcs IO NPOTrpaMMBbl  BBICIIETO
oOpazoBanusi» U «O MOIYTbHO-PEHTHHIOBONH CHUCTEME OIICHKH KadecTBa y4eOHOHl paboTh
ctyaeHToB B ['Y All».
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Tabmuua 18 — IIpumepHbIii mepeueHb BOIPOCOB AJIsl TECTOB

No /it [IpumepHBIi nepedeHb BONMPOCOB JIJIsl TECTOB
1 Turnossie TECTHI
Janbl Toukn A(12:8) g B(=37-48),
Haitgure ypaBHeHue npsiMoii  AB M TOUKY IEpecedYeHus npsiMoil AB ¢ ocbro Ox.
B xadecTBe oTBeTa 3anmumIuTe aOCIUCCY TOYKH MIEPECEUCHHMS.
(OTBeT sIBJISIETCS 1IEJIBIM YHCIIOM. )
2 Borunciuts det(4 - A) e
31 5 7
(8 0 s ]
0 0 0 1
3 Brruncnuth siieMeHT IIPOU3BEACHUS E“32:-}, rae C = BA,




2 —-1 1 -3 1 -1
A={(-3 1 2|, B=|2 -2 3
-2 3 -1 -1 2 -3

Haiitu onpenenurens o0paTHON MaTpHIIbI A~Y, €CIIM MaTpHULla

1 0 0
A=10 -1 0
0o 0 2

VYKakuTe KOJIMYECTBO PELICHUN CUCTEMbI YPaBHEHUIN
—2¢ =5y + 5z = 11,
br4y+2:=T,

—2x -3y —z=2>5.

Bri6epuTe 0uH OTBET:

a. beckoHeuyHO MHOTO pelIeHn# ¢ TpeMs TapaMeTpamMu
b. JIBa pemeHus
C. Her pemennii
d. beckoHeuHO MHOTO perieHuit ¢ OTHUM NapaMeTpoM
e. BeckoHeuyHO MHOTO pelIeHui ¢ AByMs TapaMeTpamMu
f. Tpu pemenus
g. OnHO penieHne
I[Tpu kakoM 3HaUYeHHHU Mapamerpa b mpsimas ) \

T — =«
z+by+1=0 nepnenaukyaspHa IpaMod 5 J—s ?

Paccrostaue ot hoxyca mapaboIbl 10 ee TUPEKTPUCHI paBHO 4.5.
VYpaBHeHue napadoIibl UMEET BUJ

BriGepuTe 01uH OTBET: @
a. ¥ =9
b. ¥ =45z
c. Yy =225z
d. v =18z

JlaHbI TpH BEKTOpA

a(9,1,1) 6(9,2,1) 9, 1,2),

OTtmeTbTe MpaBble TPOHKHU BEKTOPOB.

3a HeMpaBWIBHBINA BEIOOP OyIeT HAJIOXKEH mTpad.
Bribepure 0J1H WM HECKOIBKO OTBETOB:

I_ —_
a. E,T,f]
b. ba.c
c. bg.a
d. abE

[TnockocTk, 3a1aHHas ypaBHEHHEM

Az + By + Cz + D = 0, npoxoaut uepes Toukn
M(1,3,9),  N@s.16), K(=3,4,19),

N3BecTHO, uTo B = —48. Haiigure C'.

(OTBeT ABNISETCS IEJIBIM YHCIIOM.)






