MUHUCTEPCTBO HAYKH 1 BEICIIET'O OBPA3OBAHVA POCCUMCKOM ®EJIEPALINNA
depepalIbHOE TOCYIaPCTBEHHOE GIO/DKETHOE 00pa30BaTeNbHOS yUPSK/CHIC
BBICILIEI0 00PA30BAHMUS

«KYBAHCKWI TOCY IAPCTBEHHBI YHMBEPCUTET»

PABOYAS IPOTPAMMA JUCHUILIAHBI
B51.0.19 AHAJJUTHYECKASI TEOMETPHA

HampaBneHue moAroTOBKH 02.03.01 MareMaTrka 1 KOMIIBIOTEPHBIC HAYKH

HamnpapieHHOCTb (podub)__ AnreOpa, Teopus Yicel U JIICKPETHBIN aHaJIN3

BriuyucnurebHbIe, TPOrPaMMHBIC,
I/IHd)ODMaHI/IOHHBIe CUCTEMBI 1 KOMIIBIOTCPHEIC
TEXHOJIOTHH

MarteMaTH4eCKOe U KOMIIBIOTEPHOEC MOJIEJIUPOBAHNE

dopma 00ydeHHs ouHas

Kpamuukanust ___6axanaBp

Kpacuomap 2022
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I IPOTpaMMa JUCHMIUIMHBl «AHAJMTHYECKAs] TCOMETPUS» COCTABICHA B
'CTBHH € (e/[epalbHBLIM IOCYIAPCTBEHHBIM 00Pa3oBaTeNbHBIM CTAHAAPTOM

'0 obpazopanus (PI'OC BO) no mampasinenuio moarotosku 02.03.01
ITHKA ¥ KOMITBIOTEPHBIC HAYKH

MMy cocTaBHII(H): m
UIMH, TOUEHT, KaHJ[. TEXH. HAYK

1 IPOrpamMMa JIMCIMITHHBL « AHATUTHYIECKAs] TEOMETPUSD» YTBEPKAEHA HA

‘i Kadepel (QyHKIMOHANBHOTO aHAJM3A U aJreOphI
01 Ne 9 ot «13» anpens 2022 r. %7

‘omu# kadenpoit bapcykosa B.IO.

JleHa  Ha  3aCClaHMM  y9IeOHO-METOAMYECKOl KOMHCCHM (aKyIbTeTa
"IIKH M KOMIBIOTEPHBIX HAYK

21 Ne S ot «05» mast 2022 1. %
rarens YMK daxynprera [Imansko C.I1. /

CHTEI:
+ H.A., mpodeccop xadenps! mnpuxmanHoii marematuxu KyGasckoro
TBEHHOT'O TEXHOJIOTMYECKOr0 YHUBEPCUTETA, JIOKTOP TEXH. HAYK, JOLEHT

oBa  O.B., jgoueHt xadenpel  BHIYMCIUTENBHOW  MATEMATHKH W
ruke KyOI'Y, kamjmnar (pusuko-mMaTeMaTnyecknx Hayk



1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

HenssMu  OCBOEHUS  AUCHUIUIMHBI  «AHAJIUTHYECKass  TEOMETPHUS»  SIBISIOTCS:
GbopMHpPOBaHHE TEOMETPUYECKOW KYJbTYpPhl CTYACHTA, HaudajdbHas IIOJrOTOBKa B 0O0JacTH
aNreOpanvdecKoro aHaiu3a MPOCTEUIINX FEOMETPHUSCKUX OOBEKTOB, OBIIAJCHHE KIIACCUYCCKUM
MaTEeMaTUYECKHUM armnapaToM JUIsl TaJbHEUIIEro UCII0Ib30BaHMS B TIPHIIOKCHHSIX.

1.2 3agauu M CHUILIHHEI

I[Ipy  ocBOEHWM JUCHUIUIMHBI «AHAJIUTHYECKAsT TEOMETPHUS»  BbIpaOATHIBACTCS
oOmeMareMarnueckas KyJbTypa: YMEHHE JIOTHYECKH MBICIUTh, MPOBOJUTH JI0KA3aTEIbCTBA
OCHOBHBIX YTBEpPKJIEHUMN, yCTaHABIMUBAThH JIOTMUECKUE CBSI3M MEXKIY HOHSATUSMU, MPUMEHSTH
MOJIYYCHHBIC 3HAHUSA JUIsl PEIIeHHUsS TeOMETPHYECKMX 3adad W 3a/Jad, CBsA3aHHBIX C
MPWIOKEHUSIMH T€OMETPUUECKUX M alireOpanyeckux MetojoB. llomydyaembie 3HaHUS Jexar B
OCHOBE MAaTEMaTH4YEeCKOro OOpa30BaHMsI W HEOOXOJWMBI Jisi TOHUMAHUST U OCBOCHHS BCEX
KYPCOB MaTE€MaTUKH, KOMITBIOTEPHBIX HAYK U UX MMPUII0KCHUH

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JuctunnuHa «AHaIUTHYECKas TeOMETPHs» OTHOCHUTCS K oOs3aTenbHOM yactu broka 1
"Nucuumnuael (Moxynu)" ydeOHOro ruiaHa. B coorBercTBuuM ¢ pabouuM Y4eOHBIM ILIaHOM
TUCHMIUTMHA W3ydaeTcss Ha 1 Kypce mo ouyHOW Qopme oOydeHus. Bupg mpomexyTodHOM
aTTeCTallUU: HK3aMEH.

W3yuenne AUCUMIUIMHBI «AHAIMTHYECKAs! TEOMETPHUS» OMUPAETCS HA IIKOJIbHBIC 3HAHUS
reoMeTpUH, Havaja aHaliu3a U JUCHUIUIMHBL «DyHJaMeHTaabHas U KOMIbIOTEpHas anredpar
(u3ydaercs BMecTe ¢ Hei). OCBOGHHE AHAIIMTUYECKOW T€OMETPUM SIBIISIETCS OCHOBAHUEM JIJISt
YCIIEIIHOTO OCBOEHHUS KaK JajJbHEUIINX 0a30BbIX KypcoB — DyHIaMeHTalbHAs U KOMIIbIOTEpHAs
anreOpa, (QyHKOMOHANBHBIM  aHanm3, AuddepeHIuaTbHas TEOMETPHs W TOIOJOTHS,
Teopernueckass MexaHMKaM, TaKk M CHeUHalIbHbIX KypcoB («KoMmbploTepHass reomMeTpust u
TeOMETPUYECKOE MOJETHpOBaHUEY). Tarke MPHOOPETEHHBIE 3HAHUS MOTYT IMOMOYh B HAY4HO-
UCCIIeI0BATEIbCKON paboTe.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00Pa30BaTeJbLHOM IPOrPaMMBbI

N3ydyenne paHHOW y4yeOHOM JAMCLUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXCsl CAETYIOIUX KOMIETEHIIHN:

KOZ[ 1 HAMMCHOBAHUEC I/IH,IlI/IKaTOpa* JOCTHUIKCHUA

PesynbTarel 00yueHus IO JUCIUILTUHE
KOMIETEHI[UU

OIIK-1 CriocoOeH KOHCYJIBTUPOBaTh M HMCIOJIBb30BaTh (hyHAaMEHTAJIbHbIC 3HAHUS B 00JACTH MaTeMaTH4eCKOro
aHaiM3a, KOMIUIEKCHOTO W (YHKIMOHAJIBHOTO  aHaimu3a  anreOpbl, aHAINTHYECKOHM  T'€OMETpHH,
muddepeHnInaNbHON TeOMETpUH U TOMOJIOTHH, AW(PQGEPEHINATIBHBIX YPaBHEHNH, TUCKPETHONH MaTeMaTHKH U
MaTeMaTHYeCKON JIOTMKH, TEOPHH BEPOSTHOCTEH, MaTeMaTW4eCKOW CTaTUCTHKH M CIydaWHBIX IPOLECCOB,
YHCIIEHHBIX METOOB, TEOPETHIECKOH MEXaHUKH B IPO(eCCHOHATIbHON AEATEIbHOCTH

HOIIK-1.1 leMoHCTpHUPYET HaBBIKH BEITIONHEHNS | 3HA€T CIIOCOOBI peIIeHHS THUMOBBIX 337ad C y4ETOM
CTaHJAPTHBIX ACHCTBUI, PELIEHUS THIIOBBIX OCHOBHBIX  HOHATHH W  0OOmMMX  3aKOHOMEPHOCTEH
33124 C Y9E€TOM OCHOBHBIX HOHITHI U 00IIHMX AHAJIMTUYECKON reOMEeTpUu
3aKOHOMEPHOCTEH, (POPMyIMPYEMBIX B PAMKaX VYMeer pemars 3agadd B 00JACTH  aHAIUTHYECKOU
0a30BbIX MaTEMATHIECKHUX H T€OMETPHUH
€CTCCTBCHHOHAYYHBIX JUCHUILIMH. Bnaneer HaBblkamMM pelieHHS 3a/ad  aHAJTUTHYECKOU
TE€OMETPHUH
NOIIK-1.2 Bnaneer ¢pyHIaMeHTaIbHBIMU 3HaeT METONBI pemIeHWs 3aJad W JO0Ka3aTeNbCTBa
3HAHUSAMH, TOJTYICHHBIMU B 00J1aCTH YTBEPIKJICHUH, HCIIOIb3yeMble B aHATMTHYECKOH T€OMETPHHN
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAyKaX. | YMeeT TIONb30BAThCS CIPABOYHBIME W OOYYaIOUIHMH
pecypcamMu Al peIIeHHs Pa3NUYHBIX 3a7ad B o0iacTu
AHAIIMTUYECKON F€OMETPUH
BrnaneeT HaBBIKaMU pemIeHUs IPUKIIaIHBIX 33/1a4 B 007aCTH
AHAJIMTUYECKON reOMEeTpUU




Pesynbrartel 0OyueHUsl MO MUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTAaKTHOW U CaMOCTOSATEIHLHON paboThl OOYYarOIIMXCSI B COOTBETCTBUU C
YTBEPKJACHHBIM YICOHBIM IIAHOM.

Nuaukatopbl  TOCTMXKEHHSI KOMIIETCHIMA  CUUTAIOTCS
JOCTHXKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB OOYUCHHUSI.

c(hOpMUPOBAHHBIMU  TIPH

2. CTpPyKTYpAa M cojiepKaHue TUCIUTTIUHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT

OOmiast TpyMOEMKOCTh TUCIMIUIMHBI COCTAaBJISICT 7 3adeTHBIX eauHuI] (252 daca), ux
pacripeielieHue 1o BuaM padoT MPEeCTaBICHO B TAOJIUIIE

Bunsr padot Bcero 1 cemectp | 2 cemecTp
JacoB (Jacern) (gacer)
KonTakTHas pa6oTa, B TOM 4HcJe: 98,6 38,3 60,3
AyauTopHble 3aHATHSA (BCero): 86 34 52
3aHATHS JIEKIIMOHHOTO THIIA 34 16 18
nabopaTOpHEIE 3aHATH 54 18 36
MPaKTUYECKHE 3aHATHS — — —
CEMHIHAPCKHE 3aHATHI — — —
HNHas koHTakTHAas padora:
KonTpons camocToaTenbHOM paboThI 10 4 6
(KCP)
IIpomexxyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTejibHasi padboTa, B TOM 91 34 57
L () (H
IIpopaboTka U MOBTOpEHHUE JCKIIHOHHOTO
MaTepHaja U MaTepuaia yaeOHUKOB H 17 8 9
y4eOHBIX TOCOOHit
MOJTOTOBKA K JIAOOPATOPHBIM H
NPaKTHYECKUM 3aHSITHUSIM 27 10 17
MOJIrOTOBKA K KOJUIOKBUYMaM 14 6 8
BrimosiHeHHEe [OMalIHUX 3aJaHAN
o N 21 6 15

(ToAroTOBKa COOOIICHUH, MPE3eHTALHIT)
[ToaroroBka k TeKyuieMy KOHTPOJIIO 12 4 8
Konrpous: 62,4 35,7 26,7
[ToxgroroBka k 3K3amMeHy 62,4 35,7 26,7
Oobmas yac. 252 108 144
TPY/10eMKOCTh B TOM YHCJIe

KOHTaKTHas 98,6 38,3 60,3

padora

3a4. e]1 7 3 4

2.2 CopeprxaHue IUCHHUILINHBI
Pacnpenenenne BuoB y4eOHOW pabOTHI M KX TPYJOEMKOCTH IO pa3/ieinaM JUCIUTUIAHBL.
Paznenbl qucuuIuiMHel, n3yyaemsle B 1 cemecTpe (ouHast popma oOyueHust)

KomnnuecTso yacos
Bueaynut
No HaumenoBanue paszzaenos AyuropHas OpHas
Bcero pabora
pabora
JI 113 JIP CPC
1. IIpocTeiimme 3agaun Al', KOOpAWHATHBIE CHCTEMBI 8 2 2 4
2. BeKTopbl, BEKTOPHOE MPOCTPAHCTBO 19 5 5 9
3. [psiMast TMHKSI HA TUIOCKOCTH U B mpocTpaHcTBe. [L10ckocTs. 26 6 7 13
4. Konnueckue ceuenus. Kanonnueckue ypaBHEeHuUs 11 3 4 4
HUTOI'O no pasoenram oucyuniurvl 64 16 18 30
KonTtpons camocrosrensroit padbotsr (KCP) 4
ITpomexyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKyIEMy KOHTPOIIIO 4




IToaroToBka K sK3aMeHyY 35,7
OO1mas Tpy1I0eMKOCTb 110 AUCIUIUINHE 108
Paznensl qucuuIuMHel, u3ydaemele Bo 2 cemectpe (ouHas hopma 00ydeHus)
KonnuectBo 9acos
Bueayaur
Ne HanmenoBanue paznenos AyRuTOpHaS op}?;m
Bcero pabota
pabota
J 113 JIP CPC
5. Konmnueckue ceuenns. Kimaccudukanums KpuBbIX BTOpPOTo mopsaka| 22 4 6 12
6. Krnaccudukarus moBepxHoCTel BTOPOTO MOpSIKa 22 4 8 10
7. HccrnenoBanne KPUBBIX W TIOBEPXHOCTEH BTOPOTO MOPSIKA 40 7 16 17
8. OproroHanbHbEIe U ahprHHEBIE TpeoOpazoBaHUS 19 3 6 10
HUTOI'O no pazodenam oucyuniumul 103 | 18 36 49
KonTtpons camocrosrensroit pabotsr (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,3
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 8
IToaroToBKAa K PK3aMEHY 26,7
OO01mast TPyAOEeMKOCTh 110 TUCTIATUTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctositenbHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

Haumenosanue pasaena dopma TeKyIero
p Coneprxanue pasnena (TeMbl) P
(Temer) KOHTPOJIS

1. [IpocTeiimue 3aaa4u AHATUTHYECKOW T€OMETPUU Ha K
I10cKoCTH. CHCTEMBI KOOPAMHAT: JIeKapTOBa MPSIMOYTOJIbHAS,
KOCOYTOJIbHas1, MOJIsIpHasi, chepuueckas, HIMIMHAPHIECKasl.
[Tonarue 06 ypaBHEHUH KPHUBOIl; ypaBHEHHS KPUBOH B
napamerpuueckoit popme. Iloustre Bekropa. CroxeHue
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4uciI0. CBONCTBA ITHX
onepauuii. BektopHoe npocrpanctBo. JIuneitHoe
npocTpaHcTBO. OCHOBHBIE OHATHS U ONPEACICHHUS.
JluneiiHas 3aBUCUMOCTB BEKTOpOB. bazuc.

CkanspHOe, BEKTOPHOE U CMELIAHHOE POU3BEACHUE
BEKTOPOB, X CBOMCTBA, KOOpAWHATHas opma.

[pocreitmume 3anaun AT,
KOOPAWHATHEIC CUCTEMBI

2. ITonstue BekTopa. CiioxkeHre BEKTOPOB. Y MHOKEHUE BEKTOPA K
Ha yncio. CBoicTBa 3TUX onepanuii. BekropHoe
BexkTtopsl, BekTOpHOE npocTpaHcTBo. JInHeitHoe pocTpancTBO. OCHOBHBIE TTOHATHS
IIPOCTPAHCTBO u onpeneneHus. JIuneiinas 3aBUCUMOCTb BEKTOPOB. basuc.

CkassipHO€, BEeKTOPHOE 1 CMELIaHHOE IIPOU3BEICHUE
BEKTOPOB, UX CBOHCTBA, KOOpPIWHATHAS Gopma.

3. Obmiee ypaBHEHHE IPSIMOH, YpaBHEHHE B OTpE3Kax Ha OCHX, K
napaMeTpUuecKoe ypaBHEHHE IPSMOMN, ypaBHEHHE IPAMOM ¢
YIJIOBBIM K03()(PUIIMEHTOM, HOPMAJIBHOE YpaBHEHHUE MIPSIMOH.
PaccTosiHue oT TOUKH 10 npssiMoil. B3aumHoe pacnonoxxeHue
MPSIMBIX Ha INIOCKOCTU. [Tyuok mpsIMBIX Ha MIOCKOCTH.
OcHOBHBIE 331241 Ha MPSIMYIO B INIOCKOCTH

Knaccudukanus nosepxnocreid. [Tapamerpuueckoe
MpeAcTaBlIeHNe TUHUK U TToBepxHOocTU. OOIIee ypaBHEHHE
IUTOCKOCTH, YpaBHEHHE B OTPE3Kax Ha OCSX, HOpMaIbHOE
ypaBHEHHE IIOCKOCTH. PaccTosiHNE OT TOYKH 0 TIIOCKOCTH.
B3aumnoe pacnonoxenue miuockocrei. [Ipsamas B
npocTpaHcTBe. Pa3nuunble BUAbl ypaBHEHUS NPSMOML.
B3anMHOe pacrosiokeHne ABYX NPSMBIX, TPSIMOI U

[Ipsimas nuHuUs Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE.
ITnockocte




wiockoctd. OCHOBHBIE 33/1a41 HA TMPSIMYIO U IIOCKOCTD B
MIPOCTPAHCTBE.

IIpsimast niuHUS Ha
TUTOCKOCTH 1 B
IIPOCTPAHCTBE.

ITnockocts

YIJIOBBIM K03(p(PHUIIMEHTOM, HOPMAJIBHOE YpaBHEHHE MPSIMOM.
PaccrosHue oT Touku 10 npsMoil. B3aumHoe pacnonoxenue
MIPSIMBIX HA IUIOCKOCTH. ITy4qoK MPsIMBIX Ha IUIOCKOCTH.
OcCHOBHBIE 331241 Ha NPSIMYIO B TNIOCKOCTH

Knaccudukanus nosepxnocreid. [Tapamerpuueckoe
IIpe/ICTaBIeHNE JIMHUH U IToBepXHOCTH. OOI1ee ypaBHEHHE
IUIOCKOCTH, YPABHEHHE B OTPE3KaxX Ha OCSIX, HOpMAJIbHOE

4, Omnmunce, Tunep6oa, mapadona. XapakTepu3anus 3TUX JTHHAH K
Konnueckue cedeHus. .
KaHOHNIeCKIe BTOPOTO MOpAAKA. @DoxkanbHbIE CBOHCTBA KOHUIECKUX
ceueHuid. KacaTenpHas K KOHUYECKOMY CeueHUI0. JnaMeTpsl
YpaBHEHHUS. N
KOHHYECKUX CEYECHHH.
5. |Konmueckune cedeHusI. [Ipeobpa3oBanne ypaBHEHHS KPUBOH BTOPOTO ITOPSIIKA K
Knaccugukarms KpuBsIX |(TTOBOPOT, apaiuienbHbIH mepenoc). Kimaccudukanns KpuBbIx
BTOPOTO MOPSIIKA BTOPOTO MOPSIIKA
6. Knacenduiaus CrenmanbHas cucteMa KoopauHaT. Kinaccngukarms K
N MoBepXHOCTel BTOporo nopsaka. [losepxHocTH BTOporo
MIOBEPXHOCTEH BTOPOTro .
HopsiKa TIOPSIZIKA: AITUIICOUIBI, runnep6ononzu,1, napaboJIou b,
HApHL. [IpsMonuHeiiHbie 00pa3yromue
7. OpToroHansHble THBAPHAHTHI KPUBBIX M IOBEPXHOCTEH IIK
BTOpOTO mopsiaka. MccnenoBanne KpUBbIX, OBEPXHOCTEH
BTOPOTO MOPSIIKA C IIOMOIIBIO OPTOrOHAIBHBIX HHBAPUAHTOB U
HccnenoBanue KpUBBIX M [IOJTYHHBApUAHTOB. [lepeceueHne noBepxHoCTeil BTOPOTo
MIOBEPXHOCTEH BTOPOTO  (MOpsKa ¢ MpsiMoid. KacaTenbHast IIIOCKOCTh K MOBEPXHOCTH
TopsiaKa (xacaTenbHas K KpuBOH). LIeHTp MOBEpXHOCTH, KPUBOH.
JmameTpanbHble IUIOCKOCTH (IMaMETPhI KPUBOH), INTOCKOCTH
CHMMETPHH TTOBEPXHOCTEI BTOPOTo mopsika (0CH CHMMETPHUH
KpHUBOH).
8. OpToroHansHbIe TPE0OPa30BaHMS HA INIOCKOCTH U B IIK
MIPOCTpPaHCTBE, UX cBoiicTBa. Kitacchl opToroHaibHoO-
OpTOFOHaHLHbIe u OKBHUBAJICHTHBIX q)Hpr Ha IJIOCKOCTU U B MPOCTPAHCTBE.
appuHHBIE Knaccudukarms aABMKEHHH IIIOCKOCTH U IPOCTPAHCTBA.
npeoOpa3oBaHus Addunnbie peodpa3oBanus, cBoiicTBa. OCHOBHOM
uHBapHaHT aGpuHHOTO NpeodpazoBanus. AdpuHHAs
Kiaccu(GUKAIUs TUHAN 2-TO MOpPSIKa.
[Ipumeuanue: K — komnoksuym, [IK — npoBepka KOoHCIIEeKTa.
2.3.2 3aHATHS CEMUHAPCKOro THNA (JIa0opaTopHbIe padoThl)
No Haumenosanue pasnena Tematuia pador ®dopma Tekymero
(Tembl) KOHTPOJIS
1. [Ipocreiimue 3a1aun AHaATUTHYECKOH r€OMETPUU HA P3
tockocTd. CucTeMbl KOOPIMHAT: IEKapTOBa MPSIMOYTOJIbHAS, TP
KOCOYTOJIbHasI, TTOJIsIpHast, cheprieckast, IUIHMHAPHIECKas.
[Tonarue 06 ypaBHEHUH KPUBOH; ypaBHEHHS KPUBOH B
Tpocteiimme sagaun AT, napamerpuueckoit popme. [loHsTHE BEKTOpA. Cj]O)KeHI/Ie
KOOPIMHATHBIC CHCTEMBI BEKTOPOB. ‘YMHOKEHHE BEKTOPA Ha YUCIIO. CVBOI/ICTBa 3TUX
onepatnuii. BekropHoe npoctpaHcTBo. JInHelHOe
npoctpancTBO. OCHOBHBIE MOHITHS U OTpesienieHus. JInneiHas
3aBUCUMOCTb BeKTOpOB. bazuc.
CkansipHO€, BEKTOPHOE U CMEIIaHHOE ITPOU3BEICHHUE
BEKTOPOB, MX CBOMCTBA, KOOpAWHATHas Gopma.
2. ITonstue BekTopa. CiioxkeHre BEKTOPOB. Y MHOKEHUE BEKTOPA P3
Ha uucio. CBoiicTBa 3TuX onepauuii. BekxropHoe TP
Bekropsl, BekTopHOE  |[pocTpaHcTBo. JInHeitHoe npocTpaHcTBO. OCHOBHBIE MOHATHS
IIPOCTPAHCTBO u onpeneneHus. JInHelHas 3aBUCMMOCTB BEKTOpOB. basuc.
CkansipHO€, BEKTOPHOE M CMEIIaHHOE ITPOU3BEICHUE
BEKTOPOB, X CBOWCTBA, KOOPAWHATHAS (hopMa.
3. OO6mee ypaBHEHUE MPSMOH, ypaBHEHHE B OTpE3Kax Ha OCSX, P3
NapamMeTpU4ecKoe ypaBHEHUE NPSAMOM, YpaBHEHHE IIPSIMOM C TP




ypaBHEHUE IUIOCKOCTU. PaccTosiHMe OT TOUKH 10 MIIOCKOCTH.
Bzaunmnoe pacrnionoxenue miockoctei. [Ipsimas B
npocTpaHcTBe. Pa3nuunble BUABI ypaBHEHUS NPSIMOIL.
B3aumHoe pacnosnoxeHue IByX MpsIMbIX, IPIMON U
wrockocti. OCHOBHBIE 3a/1a9 Ha MPSIMYIO U IIIOCKOCTB B
MIPOCTPAHCTBE.
4, Onmumnce, Tunep6oa, mapadona. XapakTepu3anus dTHX JIMHAN P3
Konnueckue cedeHus. <
KAHOHMeCKI e BTOPOTO MOpsiKa. @DoxkanbHbIE CBOHCTBA KOHUIECKUX
ypABHEHIS. CEUeHMI. KacaTenLHfm K KOHHUECKOMY CE€4eHHI0. J[nameTpsl
KOHMYECKHX CEUCHHH.
5. | Konnueckue ceuenus. |[IpeoOpazoBaHue ypaBHEHHUS! KPUBOI BTOPOTO MOPSIIKa IK
Krnaccudukanms KpuBbIxX |(HOBOPOT, HapajuieNabHbIH epenoc). Knaccupukanus KpuBbIx P3
BTOPOTO MOPsIIKA BTOPOTO MOPsIIKA
6. Krnaccudpuiars CrenmanbHas cucteMa koopauHaT. Knaccudukarst P3
. MoBepXHOCTel BToporo nopsaka. [loBepxHocTH BTOpOro
MOBEPXHOCTEH BTOPOro .
- MOPSAKA: IITUIICOUIBI, rvnnep6onomu>1, napaboIou kI,
munnEApsL. [IpsMonuHeiiHbIe 00pa3yromue
7. OpToroHanbHbIE HHBAPUAHTHI KPUBBIX U IIOBEPXHOCTEMN P3
BTOpPOro nopsiaka. MccnenoBanue KpUBBIX, IOBEPXHOCTEH TP
BTOPOTO IOPSIIKA C IIOMOIIBIO OPTOTOHAIBHBIX HHBAPUAHTOB U
HccnenoBanne KpUBBIX U [OJyHHBapHaHTOB. [Iepecedenne moBepXHOCTEH BTOPOTO
MOBEPXHOCTEH BTOPOro |mopsiaka c mpsmMoi. KacarenpHas IIIOCKOCTh K TOBEPXHOCTH
HopsiKa (xacarenbHas K KpuBoif). LleHTp mOBEpXHOCTH, KPUBOH.
JlnaMeTpanbHble INIOCKOCTH (AUMaMETPhI KPUBOIL), INIOCKOCTH
CHMMETpPUHU MIOBEPXHOCTEH BTOPOTO MOPsIIKa (OCH CUMMETPHUU
KpUBOH).
8. OproroHanbHbIe TPeoOPa30BaHs Ha MIIOCKOCTH U B P3
MIPOCTpPaHCTBE, UX cBoiicTBa. Kitacchl opToroHaibHoO-
OpTOroHajJbHBIE U |[9KBUBAJCHTHBIX (PUI'Yp Ha MIIOCKOCTH U B IPOCTPAHCTBE.
appuHHBIE Knaccudukanms nBmkeHUH IIIOCKOCTH U IPOCTPAHCTBA.
mpeoOpa3oBaHus Ad¢unnBIE Tpeobpa3oBaHus, cBoiicTBa. OCHOBHOM
WHBapuaHT adpPUHHOTO Npeodpa3oBanus. AdduHHAS
KIaccH(UKAIUS JIMHAN 2-TO TOpSIKa.
[Ipumeuanue: P3 — Pemenne 3aga4, TP — THIIOBOI pacyér.
[Ipy wu3yyeHUM JAUCHUIUIMHBI MOTYT TIPHUMEHSATHCS  DJIEKTPOHHOE  OO0ydeHHeE,

JUCTAaHIIMOHHBIC O6pa3OBaTeJ'ILHLIe TexHoaoruu B coorBercTBHU ¢ ®I'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npeagycmoTpensl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
00y4YaKOIIHUXCS 10 TUCHHILINHE

ITepedenp yueOHO-METOUIECKOTO 00ECTICYEHUS TUCITUTUTHHBI TI0

Ne Bun CPC BBINOJIHEHHUIO CaMOCTOSATEIEHON PabOTHI
1. [ToaroToBKa K TEKyIieMmy 1. Meroandeckne yka3aH{s IS MMOATOTOBKHM K 3aHATHSAM JIGKIMOHHOTO U
KOHTPOJIO CEeMHUHApPCKOTO THHa. YTBepKAeHbl Ha 3acemaHun CoBera (axynbreTa

MareMaTHuKi 1 KomnbioTepHbix Hayk PI'BOY BO «KyoI'V». [IpoTtokon Ne 5
ot 05 mas 2022 r.

2. Meroanyeckue yKa3aHHs IO BBIOJHEHHIO CaMOCTOSITENBHOH pPabOThI
oOywaromuxcsi.  YTBepkaeHsl Ha 3acemannu  CoBera  (axynbrera
MareMaTuKi 1 KomnbloTepHbix Hayk PI'BOY BO «Ky6I'Y». ITporokon Ne 5
ot 05 mas 2022 r.

3. Meroauyeckne yKa3aHUsl 1O HMCIOJIb30BAHUIO MHTEPAKTHBHBIX METOJIOB
oOyueHns. YTBepxaeHsl Ha 3acenannn Copera (axynbTeTa MaTEeMaTHKH U
komnbioTepHBIX HayK @PI'BOY BO «KyO6I'Y». IIpotokon Ne 5t ot 05 mas
2022 r.

2. | Beinonuenue naboparopusix | 1. Merogudyeckne yKa3aHusi [0 BBIIIOJHEHHIO J1a0OpaTOPHBIX padoT.




paboT u pacueTHO- VrBepxknensl Ha 3acemanuu  CoBera  QakyinpTeTa MaTeMaTUKHd U

rpaduUecKux 3a aHui koMmmstoTepHbIXx Hayk @I'BOY BO «KyoI'V». Ilporokosn Ne 5 ot 05 mas
2022 r.
2. Meroauveckue yKa3aHUs [0 BBIIOJIHEHHIO pacueTHO-rpaduueckux
3agaHuil. YTBepKAeHbl Ha 3acefqanun CoBeTa (akynbTeTa MaTeMaTHKH H
komnboTepHEIX Hayk @I'BOY BO «KyoI'Y». IIpotokom Ne 5 ot 05 mas
2022 r.

Y4eOHO-MeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasstorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBbS U BOCIIPUATHS UH(POpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

J5ig U1 ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHOU hopme,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yyJaroumxcs.

3. O6pa3oBaTe/ibHbIe TEXHOJIOTHH, IPUMeHsieMble IPH 0CBOCHUM TMCIUIIIHHBI

B Xozme wu3ydyeHHMA [UCLUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOIHI: JIEKIUH, J1abopaTopHble pPadOThI, MOJArOTOBKA IMHChMEHHBIX
aHAJTUTUYECKUX PaboT, caMOCTOsITeNbHAsA paboTa CTYIEHTOB.

KoMmeTeHTHOCTHBIH MOAXO0J B paMKax MpenojJaBaHusl AUCHMILIMHBI pealu3yeTcsl B
UCTOJIb30BAaHUM WHTEPAKTUBHBIX TEXHOJOTHMM M aKTUBHBIX METOJOB (MO3rOBOTO IITYpMa,
pa3bopa KOHKpPETHBIX CUTYyallil, aHau3a MeJarornyeckux 3ajad, MHbIX (OpM) B COUETAHUH C
BHEAYJAUTOPHOU pabOTOM.

NupopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU  H3YYEHUHU  JAUCLMILIUHBI:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMN ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YYEHUN AUCLIUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl NPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOMN IOYTHI.

CaMmocrosiTenbHasi paboTa CTYJIEHTOB SBJSIETCS HEOTHEMJIEMOM YacThiO TIpoliecca
noarotoBku. Ilog camocrosTenbHO pa®oTOMl MOHMMAaeTcss yacTh y4eOHOHM IIaHupyemMoi
paboThl, KOTOpas BBHIMOIHSIETCS 110 3aJaHHUI0 U P METOJMYECKOM PYKOBOJICTBE MpEINo/iaBaTes,
HO 0€3 ero HermoCPeACTBEHHOTO y4acTHsl.

Bupl camocTosiTenbHON paboThI O KypCy:

a) MO WENsM: MOJrOTOBKA K JIEKIMAM, K TNPAKTHUECKUM 3aHATHSIM, K KOHTPOJIHHOM
paboTe, K 9K3aMEHY, BBINOJIHEHHE THIIOBOIO pacyeTa, MOJArOTOBKA MPOEKTHOIO CEMECTPOBOIO
3a/laHus B BUJE PE3ECHTALUH.

0) 1Mo xapakTepy paboThl: U3yUEHHUE JIUTEPATYPHI, KOHCIIEKTA JICKITUH; TTIOUCK JTUTEPATYPhI
B OnMOIMOTEKEe; KOHCIIEKTUPOBAHNE PEKOMEHIYEMON JIJIsl CAMOCTOSTEIBHOTO N3YUYEHUs] HAyYHOH
JUTEPATYpPBl; pelIeHUE 3a1a4, MOArOTOBKA IIPOEKTA.

JUig I ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ HCIOJIb30BaHNEM 3JIEKTPOHHOM MOYTHI.



4 OueHOYHBbIE CPeACTBA ISl TEKYIIero KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM

arrecranuu

OueHouHbIE CpeNICTBA MpEeAHA3HAYEHBI [JIi KOHTPOJIS M OIEHKU 00pa3oBaTeNbHBIX
JOCTHKEHUI 00y4JaroluXCsi, OCBOMBIIUX MPOrpaMMy yueOHOW AUCUHUIUIMHBI « AHATUTHYECKas
TEOMETPUSIY.
OneHouyHbIE CPEACTBAa BKIIOYAET KOHTPOJbHBIE MaTepuaibl JJIs MPOBEICHUS TEKYILEro
KOHTpOJisi B (OpMe pa3sHOYPOBHEBBIX 3aJaHMiA, CHTYAI[MOHHBIX 3a7a4 W MPOMEKYTOUHOU
aTTecTtaluuu B (hopMe BOIPOCOB U 3aJIaHUM K IK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIeil M MPOMEKYTOYHOH aTTeCcTalluu

KO}:{ 1 HAMMCHOBAHUC

HaumMeHnoBaHue o11eHOYHOTO CpCACTBa

Ne Pesynbrarsl 00y4deHust
HMHIKAaTOpa . [IpomexyrouHas
n/m (B cooTBeTcTBHH C II. 1.4) Texymuii KOHTPOIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
HOIIK-1.1 demoHcTpHpyeT Kontponpnas padora Nel | Bompoc Ha
HaBbIKH BBITIOJTHEHUS Pemenne 3amau 9K3aMEHE
CTaHJAPTHHIX ICHCTBUI, KomnoxkBuym 1-30 (1 cemectp)
pELICHUsI THITOBBIX 3a/1a4 C Brnaneer HaBBIKaMU
1 | YIeTOM OCHOBHBIX MOHATHH M | pemeHus 3a1a4
001X 3aKOHOMEPHOCTEH, AHaJIMTUYECKON
(hopMyTHpyeMbIX B paMKax reOMeTpUH
6a30BbIX MaTEeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JCIUILINH.
YMmeeT nonb30BaThes Pemenue 3anay Bompoc Ha
NOIIK-1.2 Braneer CIIPABOYHBIMU U Komnoksuym sk3amene 1-19
(hyHIaMEeHTATEHBIMA 00yJaromuMu pecypcaMu (2 cemectp)
2 | 3HaHWAMH, TOTYYCHHBIMU B JUISL pETLICHUS Pa3JIMIHBIX

00J1acTH MaTEeMaTHIECKUX U
(MITH) eCTeCTBEHHBIX HayKaX.

3a1a4 B 00JacTH
aHAJATHYECKOHN
TEOMETPUH

TunoBbie KOHTPO/IbHBbIC 32JaHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIHX ITANbI
(opMHupoOBaHUSSI KOMIIETEHIIHII B IpoIecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl

Ilpumepnoiii nepeuens 60npocos K KOAN0KEUYMY

Noabkown

© ®

1
1
1
1
1

1 cemectp

JAaHHOM OTHOIICHHHU, PACCTOSAHUEC MCIKAY ABYMS TO‘-IKaMI/I).

IMoustne Oa3uca,
MIPOCTPAHCTBA.

BEKTOpa.

(YpaBHEHHUs IPSIMOM M OKPY>KHOCTH).
0. Ccheprueckas ¥ IIIMHAPHYECKAS CHCTEMa KOOPAWHAT B MTPOCTPAHCTBE.
1. CxanspHoe npousBeieHHEe BEKTOPOB, IPOCTEHIIINE CBOMCTBA.
2. CxasipHOE TIPOHM3BE/ICHUE BEKTOPOB (IUCTPHOYTUBHOCTE), KOOPAMHATHAS (hopMa.
3. BexropHoe npoussenenue, cBoiicta. KoopaunarHas gopma.
4. CmemanHoOe pou3BeieHne, cBoricTBa. KoopauaatHas dopma.

ITonsiTHe BeKTOpA, ONEpalluy HAJl BEKTOPAMHU U UX CBOMCTBA.
OnpeneneHne BEKTOPHOTO (JIMHEHHOT0) IPOCTPAHCTBA, PUMEPBHI.
[TonsiTne MMHEIHOM 3aBUCUMOCTH (HE3aBUCUMOCTH ) BEKTOPOB, cBoicTBa JI3, JIH3.
['eomeTpuyeckuit cmpich JI3 (KOTHHEAPHOCTH).

['eomeTpuueckuit cmbica JI3 (koMIIaHapHOCTB ).

KOOpJWHATHI

KOCOYFOJ'ILHE[H U NTOJIApHAdA CUCTEMAa KOOPAMNHAT Ha IJIOCKOCTHU, TPUMCEPHI.
CBs13b MCXKAY MOJAPHBIMH W JACKAPTOBBIMH KOOPAHWHATAMHKW Ha IIJIOCKOCTH, MPUMCPBI

[Tpocreiimye 3amauv aHATUTHYECKOM T'€OMETPUU Ha IUIOCKOCTH (IeJIEHWE OTpe3Ka B

[lonarue apudmernyeckoro N-MepHOro




15. Paznuunble opMbl ypaBHEHUS MpsSIMOM Ha IJIOCKOCTH (OOmMi BUA ypaBHEHUS,
ypaBHEHHUE MIPSMOH, MPOXOIAIIEH Yepe3 IBE TOUKH).

16. Paznuunbie  QopMbl  ypaBHeHHMS NpsSAMOM Ha IUIOCKOCTH (dopma, paspemieHHas
OTHOCHTEJIBHO Y; Yepe3 TOUKY € 33JaHHBIM yTJIOBBIM KO3()PHULIHEHTOM).

17. Yron mexnay AByMS NPSMBIMH, YCJIOBUS THAapaJICNbHOCTH M TEPIEHAUKYISIPHOCTH.
VYpaBHEHHE B OTpE3KaxX Ha OCsX.

18. YpaBuenue npsamoii B HopmanbHOU dopme. [Tydok mpsiMbIX.

19. Obmee ypaBHEeHUE TUIOCKOCTH; B OTPE3KaX HA OCSX.

20. YpaBHEeHUE MIOCKOCTH B HOpMaIbHOU (hopMme.

21. OCOOCHHOCTH  pACHOJOXKEHUs IUIOCKOCTM B  CHUCTEME KOOpJAMHAT, B3alMHOE
pacIoyio’KeHNe MIOCKOCTEH.

2 cemecTp
1. Kimaccudukanus moBepxXHOCTEH 2-T0 MOpsaKa.
2. Dmmncous.
3. T'mmepOosonsl.
4. IlapaGonounsl.
5. Konyc, uMnuHApHI.
6. IlpsmonuueitHbIe 00pa3yroNIIUe MOBEPXHOCTEN 2-T0 MOPSIIKA.
7. OpToroHanpHble UHBAPUAHTHI YPaBHEHUS KPUBOM 2-T0 MOPSIIKA.
8. OproroHanabHbIE HHBAPHAHTHI YPAaBHEHUSI IOBEPXHOCTHU 2-TO MOPSIKA.
9. [ImameTtpanbHas MIOCKOCTh (IPOU3BOJIbHASI CUCTEMA KOOPIUHAT), LIEHTP MOBEPXHOCTH.
10. lnameTp 1 LEeHTp KPUBOH 2-TO MOPSIKA.
11. Ocu cummeTpuu KpUBOii 2-r0 mopsiika (eHTpaabHas KpUBasi).
12. I'naBHBIE OCH KPUBOM 2-TO TOPS/IKA.
13. Ochk cummeTpuu KpuBOi 2-T0 MopsiAKa (HeLEHTpaIbHas KpUBas).
14. [InockocTH CUMMETPUU MIOBEPXHOCTH 2-TO MOPSAKA.

KonTposbnas padora Ne 1.
1.Jans! Tpu BepinHbl napaenorpamma A(3,-5), B (5,-3), C(-1,3). Onpenenuts 4eTBEPTYIO
BepuIMHY /I, mpoTUBOIIONOKHYIO B.
2.BekTopsr a,b,Cc momapHO 00pa3yroT IPYT ¢ APYrOM YIJIbl, KQXKIbIH U3 KOTOPBIX paBeH 60°.

3Hasl, 4TO ‘&_1‘ =4, ‘5‘ = 2,‘6‘ =6, onpenenuTh MOIYJb BEKTOpa _p —a+b+c.

3. lanst BexkTopel a = (3,—1,—2),b = (1,2,—1) . HaiiTi koopArHATHI BEKTOPHOTO TPOU3BENCHUS
(2a+b)xb.
4. Y CcTaHOBUTH, KOMIUTAHAPHBI JIM BEKTOPHI

a=(1-13)b=(-221)c=(3-25).
5.Han tpeyronsauk A(1,2), B(3,7), C(5,-13). Beraucnute muHy NEpHeHANKYIISIPA, OMYIIEHHOTO
U3 BEpLIMHBI A Ha MeJMaHy, IpoBeaeHHYI0 3 BepnHbl C. COoCTaBUTh ypaBHEHUS CTOPOH
TPEYroJIbHUKA, HAUTH KOOPJAWHATHI TOYKH ITEPECEUCHHUS BBICOT TPEYrOJIbHHUKA, HANTH
BHYTPEHHUH YTroJl A TpeyroibHHUKA.
6.Ha ocu opauHAT IPSIMOYTOJIEHOM CUCTEMBI KOOPAWHAT HaUTH TOUYKY, OJJMHAKOBO YIAJICHHYIO
OT Hayaja KOOpJAWHAT U OT npsmMoii 3x-4y+12=0.

KonTpoubnas padora Ne 2.

1.Yepes Touky (3,4) IpoBecTH KacaTelbHbIe K KpUBOH 2X° —4Xy +y? —2Xx+6y—-3=0.



2 2

2.Yepe3 Touky (1,-3) mpoBecTr Xopay dJUIHATICA T + 2 =1, conpspKeHHYIO JUAMETPY

2X+5y=0.

3.HaiiTi och CHMMETPHH 1 BepIIHHY mapaboisl 9x> —12xy + 4y —8x =0.

4. OTHECTH K TIABHBIM OCSAM KPUBYIO 5X° +12Xy — 22X —12y —19 = 0 .(Yka3aTh TJIaBHbIC

HaIpaBJICHU).
5.I1onw3ysick MHBapUAHTAMM, IPUBECTH K IIPOCTEHIIEMY BUY YPAaBHEHUE KPUBOM

5x* +8xy +5y* —18x 18y +9=0.

Noakown

© ®

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

JK3aMeHAMOHHbIE MATEPHUAJIbI JJI1 IPOMEKYTOYHOM aTTecTalUu (3K3aMeH)
IIpumepHbie Bonpocs! k 3k3ameny 1o AHAJIMTUYECKOU 'EOMETPU

1 cemectp

[Tpocreiimue 3anaun AHATUTHYECKOW T€OMETPUHU Ha IJIOCKOCTU (IeJIeHHE OTpe3Ka B
JAHHOM OTHOUIEHUHU, PACCTOSIHUE MEXAY ABYMS TOUKAMH).

ITonsiTve BeKTOpa, ONEpaliy HaJl BEKTOPAMU U UX CBOMCTBA.

Onpenenenne BEKTOPHOro (JINHEHHOT0) MPOCTPAHCTBA, IPUMEPHI.

[TonsiTre TMHEHHON 3aBUCUMOCTHU (HE3aBUCUMOCTH) BEKTOPOB, cBoiicTBa JI3, JIH3.
['eomerpuyeckuii cMbicn JI3 (KOJITUHEAPHOCTD).

['eomerpuueckuii cmbicia JI3 (KOMIUTaHAPHOCTS).

[Tonstne OGas3uca, KoopAWHATHI BekTopa. lloHsATHe apudMeTHuecKoro N-MEpHOTO
IIPOCTPAHCTBA.

KocoyronbHast u nosisipHasi cucreMa KOOpAMHAT Ha IIOCKOCTH, TPUMEPBHI.

CBs3p MeXAy NOJSAPHBIMU M JIE€KapTOBBIMH KOOPAMHATAMHM HA IUIOCKOCTH, HMPUMEPHI
(ypaBHEHHMSI IPAMOU U OKPYKHOCTH).

Cdepuueckas ¥ HUIMHAPUYECKAs CUCTEMa KOOPAMHAT B IPOCTPAHCTBE.

CkansipHO€ MPOU3BEIEHNE BEKTOPOB, IPOCTEHIINE CBONCTBA.

CkansipHoe MpOU3BECHNE BEKTOPOB (IUCTPUOYTUBHOCTD), KOOpJAUHATHAs (opma.
BekropHoe npousBenenue, ceoiictea. Koopaunaraas ¢popma.

CwmeranHoe npousBesieHue, cBoiicta. KoopaunarHas gopma.

Paznuunble ¢GopMbl ypaBHEHHs NpAMON Ha IUIOCKOCTH (OOIIMH BHJ YpaBHEHHS,
ypaBHEHHE MPSIMOI1, MPOXOASIIEeH Yepe3 B TOUKH).

Paznuunble ¢opMbl ypaBHeHHs TpsMOM Ha MiIockoctd (popma, paspenieHHas
OTHOCHTEJIBHO Y; Yepe3 TOUKY € 33JaHHBIM YTJIOBBIM KO3(PPHUIIHEHTOM).

Yron Mexay IByMS HpsIMbIMHU, YCJIOBHUS NapajuIeIbHOCTH W MNEPIEHIUKYJISIPHOCTH.
VYpaBHEHME B OTpe3Kax Ha OCAX.

VYpaBHeHue npsiMmoil B HopMaabHOU popme. [Tydok npsiMbIX.

OO011ee ypaBHEHHE TUIOCKOCTH; B OTPE3Kax Ha OCAX.

VYpaBHEeHME MJIOCKOCTH B HOPMAJIbHOH (popMe.

OCOOEHHOCTH  pacHoNIOKEHUSI IJIOCKOCTH B CHUCTEME KOOpAMHAT, B3aWMHOE
pacIoI0KeHUE MITOCKOCTEM.

Paznuunble BHUIBI  ypaBHEHHs TpsAMOW B MpocTpaHCTBe (oOliee ypaBHEHHE,
KaHOHHMYecKas hopma).

Paznuunble BBl ypaBHEHHs MIPSIMOM B MPOCTpaHCTBE (IapameTpuueckas Gopma, uepes
JIBE€ TOYKH).

OcoOeHHOCTH PacHoOIOKEHUsI MPSIMON B cUcTeMe KOOpAMHAT. B3anMHoe pacnosioxkeHue
NPSIMOM U TJIOCKOCTHU, ABYX MPSMBIX.

HccnenoBanue GpopMbl KOHUUECKUX CEUEHHH (AIUTUIIC).

UccnenoBanmne GopMbl KOHUYECKUX CEUCHUH (TUTIepOoa).

HccnenoBanue GopMbl KOHUUECKUX CeueHH (mapabdoia).

KacarenbHast kK KpUBOW BTOPOTO MOPSAIKA.



29. luaMeTp KpUBOH BTOPOTO MOPSIIIKA.
30. ®oxanpHbBIE CBOMCTBA KOHUYECKHUX CEUEHUN.

2 cemecTp
. Knaccugukanus moBepxHocTei 2-ro nopsijaka.
OJUIAIICOUT.
['unep6oaoupI.
[TapaGomounapl.

Konyc, nmummHIpsl.

[IpssMonrHEITHBIE 00pa3yIOIIKE MTOBEPXHOCTEH 2-T'0 MOPSAKA.
OpToroHanbHble THBAPUAHThl YPaBHEHUSI KPUBOH 2-TO MOPSAKA.
OpTtoroHanbHble THBAPUAHTHI YPaBHEHUS MOBEPXHOCTU 2-TO MOPSIIKA.
JunamerpanbHast IJI0CKOCTh (IPOM3BOJIbHAS CUCTEMA KOOPANHAT), LIEHTP MOBEPXHOCTH.
0. InameTp ¥ LIEHTP KPUBOM 2-TO TOPSIIKA.

11. Ocu cummeTpun KpuBO# 2-ro nopsiaka (eHTpaibHast KpUBas).

12. I'naBHBIC OCH KpUBOM 2-TO TIOpsIJIKA.

13. Ocb cummeTpun KpuBOii 2-T0 TOpsiiKa (HeeHTpaIbHasl KpUBas).

14. [InocKOCTH CUMMETPUU MIOBEPXHOCTH 2-TO MOPSAKA.

15. KacarenbHast kK KpUBOM 2-r0 nopsijika.

16. KacarenpHas mII0CKOCTh MMOBEPXHOCTU 2-TO MOPSIIKA.

17. OpToronanbHble IPe0OpPa30BaHUS IIIOCKOCTH.

18. AbdunnbIe TpeoOpazoBanms (ONPEACIICHUE, CBOWCTBA).

19. [IpoekTHBHBIC TPEOOPA3OBAHUSI.

HBOoo~NoORWN =

HpI/IMeprIe IK3aMCHAIlMOHHbIC OMJIeThI

1 cemectp

buer 1.

1. Ilpocreiimue 331241 AHAIUTHYECKON FreOMETPUH Ha TIIOCKOCTH (A€JIeHUE OTPE3Ka B JaHHOM
OTHOIIEHUH, PACCTOSIHUE MEXAY ABYMS TOUKAMH).

2. Pa3nnunble BUABI ypaBHEHUS NPSIMOM B IPOCTPAHCTBE.

3.3agaua.

3.1 Haiitu neHTp npaBUJIHOTO MIECTHUYTOJILHUKA, 3HAsI JIBE CMEXHbIE ero BepinHbl A(2,0) u

B(5,3+/3).
3.2 Hanucath ypaBHEHHE TUIOCKOCTH, MTapayuieabHoi ocu OX U MpoXOoAAIIeH yepe3 1Be TOUKH
(4101-2) u (55157)

buner 2.

1. OpToronanbHble MHBaPUAHTBI KPUBBIX BTOPOTO MOPSAKA.

2. YpaBHeHue npsiMoil B HopMainbHOU opme. ITydok npsmeix.

3.3agauva.
3.1./lans! Tpu BepnHbI Napamienorpamma A(4,2), B(5,7) u C(-3,4). Haiitu yerBepTyto
BepinHy /I, npotuBonexanryro Bepuvse B.
3.2.BpIaucinTh yron Mexy miockoctsMu 6X+2y-4z+17=0 u 9x+3y-6z-4=0.

2 cemecTp

1. INapaGononpl.
2. OpToroHanbHbIE MPE0OPa30BaHMUS TNIOCKOCTH.

3.Uepes Touky (1,—2) TIpOBeJIeH TuamMeTp KpuBoit 3X° — 2Xy +3y? + 4x + 4y — 4 =0 . Haiitu
YpaBHEHHE ATOTO JIMAMETPa U TaMeTpa eMy COIPSHKEHHOTO.




OueHoYHBIE CpeACTBA Ul WHBAJIWAOB M JIMI C OrPAaHWYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX WHAMBUIYAIbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOATOTOBKM OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbS MPETYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS PE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JUCHUIUIMHE (MOIYJIO) TMpPEeNyCMaTpUBAET IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Onenka Kpurepuu onieHMBaHus 110 YK3aMEHY
OLIEHKY «OTJIMYHO» 3aCiy’)KHBaeT CTYJEHT, OCBOMBILMI 3HaHUS,
Bricokwuit YMEHHMsI, KOMIIETEHLMH U TEOpeTHYeCKHil Mmarepuayn 0e3 mpoOesos;
YPOBEHB «5» BBINOJIHUBIIMKA BCE 3aJlaHMsl, IPEIYyCMOTPEHHbIE Y4eOHBIM IUIAHOM Ha
(OTJ'II/ILIHO) BBICOKOM Ka4yC€CTBECHHOM YPOBHE; MMPAKTUYCCKUC HaBBbIKH1

HpO(i)eCCI/IOHaJ'ILHOFO IMPUMCHCHUSA OCBOCHHBIX 3HaHUH C(l)OpMPIpOBaHBI.
OLCHKY «XOpomo» 3aCilIyKHUBACT CTYACHT, HNPAKTUYCCKH IIOJHOCTBLIO

Cpennuii N 0
ypOBEHb OCBOMBIIMN 3HAHMs, YMEHHUS, KOMIETEHLUMH M TEOPETHUYECKHM
(xopomo) Marepual, y4eOHbIe 3aJaHvs HE OLEHEHBl MaKCHMAaJbHBIM YHCIIOM
0aJyI0B, B OCHOBHOM C(hOpMHUPOBAJ MPAKTHYECKUE HABBIKH.
Tloporossiit OLEHKY «yJOBJICTBOPHTENLHOY 3aCIyKHBACT CTYACHT, HaCTHYHO C
YPOBEHD «3» npobesnamu (OCBOMBIIMH  SHAHMS,  YMCHWS,  KOMICTCHIMH 1
(ynoBueTBOpuUTE TEOPETUYECKHA MaTepuai, MHOTHE Y4YeOHble 3aJaHus IJMOO0 He
HBHO) BBIIMOJIHWJI, JUOO OHU OIIGHEHbl YHUCIOM OamioB OJM3KUM K

MHWHUMAJIbHOMY, HCKOTOPBIC IMPAKTUYCCKUEC HABBIKU HE C(i)OpMI/IpOBaHI)I.
MuHuManbHBIN OLICHKY «HCYHOBJIICTBOPUTCIILHO» 3aCITYKUBACT CTYAICHT, HC OCBOHUBIIHI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIIUH U TEOPETUUCCKUI MaTepuas, ydeOHbIe
(HeyIOBIETBOPHU | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKUE HABBIKU HE CHOPMUPOBAHEI.
TEJIHLHO)

OHGHO'—IHBIG cpeacrtBa i HHBAJIMAOB W JIMI[ C OI'pPaHUYCHHBIMU BO3MOXHOCTAMU
300POBbi BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘{eCKI/IX 0COOEHHOCTEH.



— Tpu HEOOXOJUMOCTH HWHBAJIMAAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMs ISl TIOATOTOBKY OTBETA HA K3aMCHE;

— MIPU MPOBEICHUU MPOIIECTYPhl OIICHUBAHKS PE3yJIbTATOB 00YUCHUS MHBAIHJIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU,

— IIpU HEOOXOUMOCTH JIJIsl O0YYAFOIINXCS ¢ OTPAHUYCHHBIMEA BO3MOXKHOCTSIMHU 3/I0OPOBbSI
U UWHBAJIUAOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH 3JIOPOBbsSI 110 JTUCHHUIUIMHE (MOJIYJIO) MPEAyCMAaTPHBACT TPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevennb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TEXHOJIOTUH

5.1. YueOHasi auTeparypa

OcHoBHasi MTEpaTypa:

1. Unbun, B. A. Ananutndeckast reometpus [ TekcT]: ydeOHHK TSl CTYIeHTOB (hU3. CIell.
/ B. A. Unbun, DO. I'. Tlo3usk. - Usn. 7-e, crep. - M.: ®USMATIIUT, 2006. - 223 c. - (Kypc
BbICILIEH MaTeMaTUKU M MaTematuueckod ¢usuky; Beim. 3) (Knaccuueckuil yHuBepcuTeTCKUI
yuebHuk). - ISBN 5922105116: 200 p.

2. Uy6epOunnep, Onbra HwuxomaeBHa. 3amayvl W YHOPKHEHHS IO aHATUTHYECKOM
reomerpun [Teker] / O. H. LlybepOumnnep. - U3a. 34-e, crep. - CIIOG. [u ap.]: Jlans, 2009. - 336
c.: mi. - (YueOuuku i By3oB. CrienmanbHast aureparypa). - ISBN 9785811404759.

3. Hy6epOumnep, O.H. 3amaunm u ynpaxkHeHMs 1O AaHAJIUTHYECKOH TIeoMeTpHuH
[DnexTponHbIi pecypce] : yued. mocooue — DnextpoH. gaH. — Cankr-Iletepoypr: Jlans, 2009.
— 336 c¢. — Pexxum noctyna: https://e.lanbook.com/book/430. — 3aru. ¢ skpana.

4. Anexcanmpos, II.C. Kypc ananmutuueckoil TeOMETPUM U JIMHEWHOW anreOpbl
[DnexTpoHHBIH pecypce] : yued. — DnekTpoH. naH. — Cankt-IletepOypr: Jlans, 2009. — 512 c.
— Pexum nocryna: https://e.lanbook.com/book/493. — 3ar. ¢ skpana.

JI1st OCBOEHWMSI TUCIUTUTMHBI MHBAIAAAMHA U JIUIIAMU C OTPAHWYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCS M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u « FOpaumy.

JlonoJIHUTEIbHAS JIUTepaTypa:

AnekcannpoB, [laBen CepreeBuu. Kypc aHanuTH4ecKodl reoMeTpuM W JTUHEHHOMN
anreops! [Teker] : yuebnuk / I1. C. Anexcanapos. - U3na. 2-e, crep. - Cankr-IletepOypr [u ap.] :
Jlanb, 2009. - 511 c. - (Kmaccuyeckas yueOGHas nutepaTypa no maremaruke) (Jlyumwe
KjJaccuyeckue ydeOHuMkH) (YueOHukM Ui By3oB. CrenumaneHas jurteparypa). - ISBN
9785811409082: 728.86.



2. COOpHUK 33aJa4 N0 aHAINTHYECKON reoMeTpuu 1 JuHeHoi anredpe [Tekcer]: yuebHOe
nocobue / JI. A. beknemumiera, JI. B. beknemumes, A. YO. Ilerposuy, U. A. UyGapos; oz pexn.
. B. bexnemumesa. - 13a. 4-e, crep. - Cankr-Ilerepoypr [u np.] : Jlaws, 2016. - 495 c. -
(YueOnuku s By3oB. CrienmanbHas auteparypa). - bubmmorp.: c. 495. - ISBN 978-5-8114-
0861-0 : 799 p. 92 k.

3. Knerenuk , JI. B. COopHUK 3ama4 mo aHaauTH4YecKOi reomerpun [Tekcr] : [ydeOHOE
nocobue st Bry30B] / JI. B. Knerenuk; non pen. H. B. Edumosa. - U3n. 17-e, crep. - CIIO. :
[Tpodeccus, 2010. - 199 c. : un. - ISBN 5939130372 : 302.00.

4. Knerenuk, /.B. COopHHK 3aad 1O aHAIMTHYECKOM TreoMeTpuu [DIIeKTPOHHBIN
pecypce] : yueb. mocobue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2016. — 224 ¢c. —
Pexxwum noctyna: https://e.lanbook.com/book/72582. — 3aru. ¢ skpana.

5. IloctHukoB, M.M. Anamuthueckas TeoMeTpus [DJIEKTPOHHBIM pecypc| : ydeO.
nocobne — DnektpoH. nqaH. — Cankr-IlerepOypr : Jlanb, 2009. — 416 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/318. — 3ari1. ¢ sxpaHa.

5.2. llepuoanyeckasi JuTepaTypa

Vkazviearomea — newamuvle  nepuooudeckue uzoanus u3z  «llepeuns  neuammuwix
nepuoouueckux — uzoaumui, xpawswuxcsi 6 ¢onoe Hayunou  o6ubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponnvie  nepuoouueckue U30AHUS,  C
VKA3anuem aopeca caiuma 31eKmpoHHOU 6ePCUU JHCYPHANA, U3 6a3 OAHHLIX, OOCMYN K KOMOPbIM
umeem Kyol'V:

1. Bassl manusix kommanuu «Mcet Beroy hitp://dlib.eastview.com

2. DnextponHas 6ubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
JAHHBIX U PIH(l)OpMaI[I/IOHHLIe CIIPpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. OBC « YVHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. O5BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogdeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonmuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnextponnas koymekmms Oxchopackoro Poccutickoro ®onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/

akrwnE
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15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcuretrckas unpopmanronras cuctema POCCHS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. Kadenpa Beicuieii anredpst MI'Y
http://halgebra.math.msu.su/wiki/doku.php/courses:studprac2015

2. Cawmapos K.JI. [Ipe3zenranus aJist CTyIGHTOB 110 MaT€MaTHUKE
http://www.resolventa.ru/metod/student/determinant.htm

3. Exponenta.ru. Ananutuyeckass reomMeTpusi: Mg CTYJEHTOB 3aJlayd C pPELICHUSMU
http://old.exponenta.ru/educat/class/courses/student/an/examples.asp

4. AmepHKaHCKas naTeHTHas 0a3a JaHHbBIX http://www.uspto.gov/patft/

5. TlonHble TEKCTHI KaHAICKUX aAuccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

6. KubepJlenunka (http://cyberleninka.ru/);

7. MuHHUCTEPCTBO HayKH | BhICIIETro oopa3zoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

8. ®enepanbHblil mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

9. Hudopmanuonnas cucrema "EqrHoe okHO JocTyna K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

10. Enunast kosutekius mudpoBbix o0pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

11. ®enpepanbHbI HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

12. TIpoekt ['ocynapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuHa
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

13. CnpaBouHo-uH(popMannoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

14. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

15. Cnosapu u suimkioneauu http://dic.academic.ru/;

16. O6pa3zoBatenbHbli moptan "Yueda" http://www.ucheba.com/;

17. 3akonHompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'Vy:

1. Cpena MoayinbpHOTO AUHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IUIaHOB, YU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaui U
koHpepentmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OOpa3oBaTelIbHBIE pecypchl Kadeapbl MHGOOPMALMOHHBIX CHUCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. MeToauueckne ykKa3zaHusi AJs1i OOyYAIONIMXCS 1O OCBOEHHMI0 THCHMILIMHBI
(Mmomyuis)
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OCHOBHBIM HUCTOYHHUKOM TEOPETHUECKON WH(POPMAIMHN SBISIFOTCS JIGKIHH. TaKke
MOJIE3HO B CIIy4ae 3aTPyAHCHHH oOpamaTtbcs K peKoMeHayeMon nureparype. Crnemyer ¢
OOJIBIION OCTOPOKHOCTHIO OTHOCUTRLCS K CIIPABOYHBIM MaTepHallaM U MPUMEpPaM MOJIyIaeMbIM C
MIOMOIIIBIO CTAHJAPTHOTO TIOMCKA B MHTEPHETE, TAaK KaK HET TAPaHTUH €ro JOCTOBEPHOCTH.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAHUYCHHBIMU BO3MOXHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydeOHash pabora (KOHCYJIbTAlMHM) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHUE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIIOCOOCTBYIONTUM MHIUBUYaTU3alMd O0yYCHHS U YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajibHO-TEXHHYECKOE o0ecnedeHne o JUCHUIInHE (MOAYJI10)

HanmenoBarue creLuaabHbIX OCHAICHHOCTH CIEMUATbHBIX I[TepeycHb THULICH3HOHHOTO
HOMEIIEHU HOMeIIEeHuU [POTrpaMMHOr0 00ecedeHust
VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MeGesb Microsoft Office
HPOBEICHUs 3aHATHI JIEKIMOHHOrO | TexHuueckue cpencTBa 00yUeHUS:
THIIA 9KpaH, IPOEKTOP, KOMIBIOTED
VueGHbIe ayIUTOPHU st | MeGenb: yueOHast MmeGesb Microsoft Office
[IPOBEACHUSA 3aHsaTUi | TexHu4yeckue cpeacTBa 00yUeHUs:
CEMMHAPCKOTO THIIA, TPYIIIOBLIX U | 3KPaH, IPOEKTOP, KOMIILIOTED
UHAUBUAYAIbHBIX  KOHCYJIBTAINIA,
TEKYIIEro KOHTPOJISL "
IPOMEKYTOYHOM aTTeCTAllUuK

Jnis  camMocTOsITeNNbHOW — pabOThl  OOY4YaIONIMXCS  IMPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6CHI>IO, OCHAIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOJIKIIFOUYEHUSI K ceTh «VHTepHEeT» M 00CeCIeYeHUEM JOCTYIa B JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBCPCHUTETA.

HaumMmeHnoBaHue oMeneHuil ais OCHAIEHHOCTD TOMENIEHUH 11 [MepeueHs JUIIEH3UOHHOTO
CaMOCTOSITENILHOM PaboThI CaMOCTOSTENHHOM PabOTHI MPOrPaMMHOT0 00eCeYeHUsI
oOygarommuxcs oOyJaromuxcs

[omemenne s camocroaTenbHOM | Mebenb: yueOHas mebenb

paboTsl 00ydaromuxcs (YuTanbHbI | KoMIulekT — crenuani3upoBaHHON
3an Hay4yHo#t OnOImoTexu) MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEepHAsI
TEXHHMKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHMKaIIUOHHOMI cetn
«IHTepHeT» M OCTYIIOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
o0opynoBaHue, oOecreynBaroIee
JOCTYm K  CEeTH  HHTEpHET
(poBomHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

ITomemenne mist camocTosTenbHONW | Mebenb: yaeOHas mebenb

paboter obydaromuxcst (aym.301H, | Kommnexkt — crenuanu3upoBaHHON
308H=a, 310H) MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAsI
TEXHHUKa C TOAKIIOUYEHHEM K
nHpopManmoHHO-
KOMMYHUKAIIHOHHOH cetu
«lHTEpHET» W IIOCTYyIIOM B
9JIEKTPOHHYIO  MH(OpManmoHHO-




00pa3oBaTEeIbHYIO cpeny
00pa3oBaTeILHON OpraHu3aIiH,
BeO-KaMepbl, KOMMYHHKAI[MOHHOE
obopynoBanue, obecrednBaromee
JOCTYII K ceTn HHTEPHET
(mpoBomHOE COEqUHEHNE "
OecrpoBOMHOE  COCAUHEHHE MO
texronorun Wi-Fi)




