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Cocmasumens.
CT. TIpeNoaBaTeNib KaQeapsl anreOpsl u reoMeTpun bomawesa 3. X.

Peyenzenm:
KaH/I. TIe]l. HayK, AOUEeHT I epbexos X. A.

Pabouas mporpaMmma JUCIUIUIMHBI COCTaBJI€HA B COOTBETCTBUH ¢ DenepalibHbIM rocyaap-
CTBEHHBIM 00pa30BaTEIbHBIM CTAHIaPTOM BBICILIET0 00pa30BaHUs [0 HAMPABICHUIO TIOJTOTOBKU
44.03.05 Ilemarornueckoe oOpa3oBaHue (¢ AByMS MPOGUISAMH MOATOTOBKH), YTBEP)KICHHBIM
npuka3zoM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepamuu ot 22.02.2018 Nel25;
00pa3oBaTesbHOM MPOrpaMMOM BBICIIETO 0Opa30BaHUsl U y4EOHBIM IUIAHOM IO HAIPaBJICHUIO
noaroroBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (C JIByMS HpPOQMISIMH TOATOTOBKH),
HarpaBiIeHHOCTh (poduis): «Martemarnka; HHQOpPMATHKa», COCTABICHHBIMHU C YUETOM TpeOo-
BaHUN MeToauueckux peKOMeHJaluil 1o IOAr0TOBKE KapoB 0 MporpaMMam MeJaroruyeckoro
OakanaBpuaTa Ha OCHOBE €IUHBIX MOJIXOJOB K MX CTPYKType U coaepkaHuio («Sapo BwICIIEro
nejarornyeckoro odpasoBanus») (onodbpeno Komnerueir Munucrepcta npocserienus Poccuii-
ckoit denepanuu 25 Hos1Ops 2021 r.); nokanbHbIMU akTamu KUI'Y.

Paboyast mporpaMmMa paccMOTpeHa U yTBEpiKAeHa Ha 3aceqaHuu Kadeapsl areOpsl U reo-
metpun Ha 2025-2026 y4ueOnbIii o, mpotokos No_8 ot 10 anpenst 2025r.
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1. HaumMeHOBaHUeE QMCHUIIMHBI (MOIYJIs1)
I'EOMETPUA

L{enbro M3ydeHus AUCIUILINHBI SABJISCTCS:

—  TIOBTOPHTH OCHOBHBIC (DAKTHI IIKOJBLHOTO Kypca FreOMETPHH;

— TIOBTOPHUTH M 3aKPETHTh Ha 0OJee CIOKHOM M TOHKOM YPOBHE I'€OMETPHUYECKHI MaTepHhal
HIKOJIEHOTO Kypca MaTeMaTHKH,

—  OCBOUTH 0A30BBIC IOHATUS AHAIUTUYCCKONU T€OMETPHH;

—  HAYYUTHCS OCHOBHBIM MOJICIISM aHAJIMTHYCCKOM reoMeTpHH (BeKTOpHas anreOpa, ahduHHas
CHUCTEMa KOOPIHWHAT, YPaBHCHHsI IPSIMON, YPaBHEHHS TUIOCKOCTH, YPaBHEHUS JTUHUN BTOPO-
ro TIOPsAKA, YPaBHEHUS TIOBEPXHOCTEH BTOPOTO IMOPSI/IKA, CKAJISPHOE IMPOU3BEIACHHUE, BEK-
TOPHOE TIPOU3BEJICHUE, CMEIIAHHOE MMPOU3BEACHNE, TBKCHIE, ahPUHHBIC TPeOOpa3OBaHUS
UT. 1),

—  OBJIaJICTh HABBIKAMH ITOCTPOCHHS MOJICJICH PEIlICHHsI TCOMETPHUYECKHX 3a]1ay;

—  Pa3BUTh JIOTHYECKOE , AITOPUTMUYCCKOE, IPOCTPAHCTBEHHOE U 3BPHUCTUYCCKOE MBIILJICHHE,

—  HAYYUTHCS CAaMOCTOSITEIILHO JOOBIBATH 3HAHUS, ICHUTH CBOC BPEMs, OBITh COOpAaHHBIM U Op-
raHU30BaHHBIM;

—  Pa3BUTH U YIIyOUTh IPENICTaBICHUE O Mpodeccun yuuTelns, Ieaarora.
JI71st TOCTHKEHUS e CTaBSITCS 3a/1a4u:

1. UMByuuTh HEOOXOAMMBIN MOHATUHHBIN anmapar AUCIUILTHHBL.

W3yuuTh crieruanbHble cliocoObl U METO/IbI PEIICHHUS TEOMETPUUECKHX 3a/1ad.

3. M3yuuTh crmocoObl COCTaBIEHUs, aHAIHM3a U TIPE0Opa30BaHUS MOJETH PELICHUS T€OMETPH-
YyeCKOM 3aJ1auu.

4. U3yuuTh ciocOOBI COCTaBICHUSI BU3yaTU3alluii MOJIENEH.

N

5. Pa3Buth HaBbIKM (OpMUpPOBaHUS OAHKOB 3a]a4, KJIaCCU(PUKALIUU 33]a4 [10 YPOBHIO CJIOKHO-
CTH.
6. OsnaneTh HaBBIKaMH (HOPMUPOBAHHS OaHKA MOJICIECH PEUICHHUS 3a7ad M UX BU3YaJIN3allnii.
Lenu u 3amaun AUCIUTUIMHBI OTIPE/IENIEHBI B COOTBETCTBHM ¢ TpeboBanusaMu denepab-
HOT'O rOCYJJapCTBEHHOI'0 00pa30BaTEeIbHOTO CTaH/apTa BHICIIET0 00pa30BaHMs 110 HalpaBJIECHUIO
noarotoBku 44.03.05 Ilegarormueckoe o6pazoBanue (¢ IByMs IpOQMISIMHU MTOJTOTOBKH) (KBa-
mudukanus — 6aKanasp).

2. MecTo AuCHHMILVINHBI (MOYJI51) B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMBbl

Huctumnnuna «'eomerpus » (b1.0.07.03) oTHOCUTCS K MPEeAMETHO-METOANYECKOMY MOIYIIO |
o0s3arenbHOM yacTu 610ka b1 moaroroBku Oakanaspa.
Hucuunnuna (Moayns) uzydaercs Ha 1 kypce B 1-2 cemecTpax.

MECTO JUCIMIIJIMHBI B CTPYKTYPE OIl BO

Unnexc | 51.0.07.03

TpeOoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4al0lIerocs:

VYueOHas nucruiuinHa «I'eoMeTpus» sBiseTcs 00s13aTeTbHON JUCIUIUIMHOM, TIOCBAIICHHOMN 0a30BOi
MPEeIMETHON TOATOTOBKE OYIYIIETr0 YUUTENSI MATEMATHKH, JaeT OOITUPHBIC IPEICTABICHUS O Ipodec-
CHU W ONIMPAETCS Ha BXOJTHBIC 3HAHMS, MOTYUCHHBIC B 0011e00pa30BaTeILHOI MIKOJIE.

I[I/ICIII/IHJ'II/IHLI H MPAKTUKH, TJId KOTOPbIX OCBOCHHUE JAHHOM TUCHUIIMHBI (MO}.IyJ'lS[) HE00X0AMMO
KakK npeamecTByruiee:

Wzyuenne aucnurminabl «['eoMeTpus» HE0OXOIUMO JUIsl YCHEIIHOTO OCBOCHHS JUCIMILIHNH mpodeccuo-
HaJBHOTO IHKIa «MeTroanka o0ydeHus: MareMatuke», «Pemenue 3amad EI'D mo maremaruke», «MeTo-
JIbl PEIICHUs TEOMETPHUYECKUX 3amau», «PemieHne KOHKypcHBIX 3amau», «MHpopmarnka», «MeToms
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| IPOrPaMMHUPOBAHUSY, IPYTUX JUCHHUIUINH, peanu3yromux komnerenuun YK-1, TTK-1.

3. IlepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs MO AUCHUILIAHE (MOYJII0), COOTHECEH-
HBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHSI 00Pa30BaTEIbHOM NPOrpaMMbl

[Ipouecc uzyuenus nucuuiuinHbl «['eoMeTpus» HarpaBieH Ha (pOpMHpPOBAHHUE CIEIYIO

IIUX KOMIIETSHITUI 00yJaroIerocs:

Kox xommeren-

CO):[Cp)KaHI/Ie KOMIICTCHIIUN B

I/IHI[I/IKaTOpI)I JOCTHKCHUS C(bOpMI/IpOBaHHOCTI/I

CriocobeH ocBauBath 1
HCIIOJIb30BaTh TEOPETHUECKUE
3HAHUS U IPAKTUYECKHE YMEHUS
1 HaBBIKH B IIPEJMETHON
00JIaCTH NP peIEeHUN
npodecCHOHANBHBIX 3a1a4

- cootBercTBur ¢ ®I'OC BO / KOMITETEHH
OIIOBO
YK-1 Criocoben  ocymecTBiath 1o- | YK-1.1. JleMoHCTpupyeT 3HaHHUE OCOOCHHOCTEH
WCK, KPUTHUYECKHHA aHaIW3 ¥ | CHCTEMHOTO W KPHUTHYECKOTO MBIIUICHUS, apry-
cuHTe3 wWH(pOpPMANWK, TpUMe- | MEHTHPOBAaHO (HOPMHUPYET COOCTBEHHOE CyXKIe-
HATh CUCTEMHBIN TOIXOA JUIS | HUC M OICHKY WH(pOpMAIMH, IPUHUMAET 000CHO-
pelICHUA MMOCTABJICHHBIX 3a1a4 BAaHHOC pCUICHUC
YK-1.2. [Ipumensier jorudeckue GopMbl U TPO-
HEAYPBI, CIIOCO0CH K peIeKCHH 10 MOBOAY COO-
CTBEHHOH U 4y>KOU MBICIIUTEIBHOU NEATEIbHOCTH
VYK-1.3. AHanu3upyeT UCTOUHUKH HH(OpMAIIUHU C
IENBI0 BBISBICHUA WX TPOTHBOPEYMH M TIOWCKa
JIOCTOBEPHBIX CYKICHUN
IK-1

MK-1.1. 3HaeT  CTPYKTYDpY, coCTaB U
MUIAKTHYECKUE EIUHUIBI MPEeIMETHOW O0JIaCTH
(mpenoaBaeMoro peaMeTa)

IK-1.2. YMeeT oCyIIECTBIATH OTOOp y4eOHOIrO
ColepKaHusl Uil €ro pealn3alud B PasIn4HbIX
¢dopmax  oOyueHHS B  COOTBETCTBHH  C
tpedoBanusiMu GI'OC OO

[IK-1.3. demoHCcTpHpyeT yMeHHE pa3padaThiBaTh
pasnuuHble GOpMBbI YUeOHBIX 3aHATUH, IPUMEHSTh
METOABI, TPUEMBI 1 TEXHOJIIOTHH O0Y4EHUs], B TOM
qrciie HHPOPMaIMOHHbBIE

4. O0beM TUCHMILTHHBI (MO1YJISAA) B 3a4€THBIX eIHHULAX ¢ YKA3aHUEM KOJM4YeCTBA aKajie-

MHYECKHUX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00yUyauuxcsi ¢ npenojaaBarejieM

(1o BUIaM y4eOHbIX 3aHATHI) U HA CAMOCTOAATEJIbHYI0 padoTy 00y4aroIumxcst

OO6mmas TpyaoeMKocTh (00beM) nucturuinHbl (Moayiis) coctaBisieT 7 3ET,

252 aKaJeMUYCCKHX Yaca.
Bcero vacor
OO0BEM QUCUUTUIUHBI UL OYHOM (OPMBI |JIs1 OYHO - 3a04uHO¥ /{7151 3a0uHOM dop-
00yueHus (bopMBI 00y4EHHUST MBI
Oo0mas Tpy10eMKOCTH TUCIUTIJIHHBI 252 252 252
KonTakTHas padoTa o0y4aomuxcs ¢
npemnoaasartesaeM (o BUAAM y4eOHBIX
3ausTHi) (Bcero)
AyautopHas padora (Bcero): 114 92 18
B TOM YHCIIE:
JIEKIIAU 48 46 8
CEMHUHAPHI, IPAKTUYCCKHUE 3aHATHUS 66 46 10
MPAKTHKYMBI HE MPEIyCMOTPEHBI | HE TIPETYCMOTPEHBI | HE MPEAYCMOTPEHBI
J1a00paTOpHbIE pabOTHI HE IPEIYyCMOTPEHBI | HE IPEAYCMOTPEHBI | HE ITPEIyCMOTPEHBI
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BueayauTopHasi pabora:

KOHCYJIbTallMs Nepea 3a4€TOM

BreaynutopHas paboTa Takxke BKIOYA-
eT WHAWBHIyaldbHYI0 paboTy oOydaro-
IIMXCS C TIpernoJiaBaTesieM, TPYIIOBbIE,
WHJUBUyaJIbHBIE  KOHCYJBTAlMH |
WHBIE BUIBl YYeOHOW JESITENHHOCTH,
MpelycMaTpUBAIONINE TPYIOBYIO WU
WHJUBUYAIbHYI0 pab0Ty 00ydYarommx-
cs C TpernojaBaTeieM), TBOPYECKYIO
paboty (3cce), pedepaTbl, KOHTPOIb-
HBIE pa0OTHI U 1.

CamocTosiTenbHasi paGoTa 00y4alo- 111 104 216
muxcH (Bcero)
KoHTpoJnb camocTosiTeTbHOIT padoThI 27 56 18

Buja npoMe:KyTO4YHOI aTTecTaluu
o0yuaromerocs (3a4et / IK3aMeH)

bK3aMeH- 1 cemectp
PK3aMeH — 2 ce-
MecTp

3auetr- 1 cemectp
PK3aMeH — 2 ce-
MecTp

bK3aMeH- 1 cemecTp
PK3aMeH — 2 ce-
MECTp

5. Conep:xaHue THCHHIUIMHBI (MOIYJIsl), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aesiaM) ¢ yKa-
3aHHEM OTBEJIEHHOI0 HA HUX KOJIMYECTBA aKaJeMHYECKHX YaCOB M BH/IOB YYeOHBIX 3aHsI-

THH

5.1. Pazoenwt oucyunaunvt u mpyooemKocms no 6UOAM Y4eOHbIX 3aHAMUIL

(6 akademuueckux uacax)

5.1.1. lnst ounoii popmbl 00yueHUs

Ne Kyp | Paznmen, Tema mUCHIUTIINHBL Oo6mass | Buasl yueOHBIX 3aHATHN, BKITFOYAS
n/ ¢/ TPYIO- | CAMOCTOSTENbHYIO paboTy o0y4a-
n ce- E€MKOCTh | IOIIMXCS ¥ TPYJOEMKOCTh (B Ya-
MECT (B ya- cax)
P cax)
BCETO AyIUTOpHBIC 3aHATHS camo-
CTOS-
TeNb-
Hast
pabota
JIeK- npak- | Jjabo-
TUH TU4Ye- | parop-
CKue TOp-
HBIC
252 48 66 - 111
11 1 cemectp 108 18 36 - 36
1/1 | Pazuex 1. T'eomerpus I-11 rpynn 8 2 4 - 2
akcnom I'miabbepra
1 | 1/1 | I'eomerpus I-1l rpynm akcrom I'nnbbepra 2 2 - - -
2 | 1/1 | ba3oBble TOCTPOCHUS C TOMOMIBIO IUPKY- 2 - 2 - -
1 ¥ IMHEUKU
3 | /1 | Pemienne Gosiee CIOXKHBIX 3371a4 Ha I0- 4 - 2 - 2




CTPOCHUE C MOMOUIBIO LUPKYIIS U JTUHEH-
k. [locTpoeHne TeoMeTpUYecKnX MeCT
TOYEK

11

Paznen 2. 'eomerpus I11- 1V rpynn
akcuoM I'manOepra

12

11

I'eomerpus IlI- IV rpynn akcuom ['mib-
Oepra

1/1

ba3oBble MOCTPOEHHSI C TIOMOIIBIO YrOJb-
HUKA U JBYCTOPOHHEH JIMHEHKH

11

Pemenue Gonee CIOXKHBIX 33a7a4 Ha TI0-
CTPOCHUE C TIOMOIUIBIO YIOJbHUKA U JBY-
CTOpPOHHEHN JIMHENKHU

1/1

JomMammHsist KOHTpOJIbHAA padoTa

11

Pa3nen 3. 'eomeTpus V rpynnsi
akcnom I'mabbepra

10

11

I'eomeTpus V rpynmsl akcnom ['mnsbepra

11

CpaBHenne ¢GakToB aOCOIOTHOW TeOMeT-
pUU U €BKINJIOBOM reoMerpuu. PemeHue
3a7a4 abCONMIOTHON TeOMETPUH

10

11

JomaiHss KOHTpoJbHas paboTa

11

Pa3nen 4. BekTopsl U onepanuu Haj
HUMH

11

11

Bekropel u onepauuu Haa HuMU. [loHs-
THE OTHOIIICHUS 3KBHBAJICHTHOCTH. CBOM-
CTBa ONEpaLMi HaJl BEKTOPaMHU

12

11

Peuienune 3a7a4 Ha BEKTOpPHI U OlNEpaldu
Haj HuMU. CBOMCTBa omeparuii HaJ BEK-
TOpaMH

11

Pa3znen 5. JIuHeiiHasi 3aBHCHUMOCTH H
HE3aBUCHUMOCTHL BeKkTopoB. Ilonsitue
0a3uca. Koopaunatsl BekTopa

14

13

11

[ToHsITHE ~ BEKTOPHOTO  MPOCTPAHCTBA.
ApudmMeTHuecKre BEKTOPHBIE POCTPaH-
ctBa. JIvHeiiHas 3aBUCUMOCTh M HE3aBU-
CHUMOCTh BEKTOPOB. Pa3MepHOCTh BEKTOP-
HOro mpoctpaHcTBa. Ilonsitue Oaswca.
KonnyecTtBo 6asMCHBIX BEKTOPOB B JIaH-
HOM BEKTOPHOM TpocTtpaHcTBe. Koopu-
HaTbl BEKTOpA. E}II/IHCTBGHHOCTB Koopau-
HaT BEKTOpa B Oa3uce.

14

11

Martpuna nepexona ot 6asuca K 06asucy.
OpueHTanusi BEKTOPHOTO IPOCTPAHCTBA.
[IpeobpazoBaHne KOOPAUHAT BEKTOpA IPH
nepexoie oT 6aszuca K 6a3ucy

15

11

Konrponbnas pabora

11

Paznen 7. CkajsipHoe mnpousBeneHHe
BeKTOpoOB. /yiuHa BeKTOpa. Yroj Me:xK-
Ay BEKTOpaMu

16

11

CkaiipHOE  TIPOM3BENEHHE  BEKTOPOB.
JlnuHa BekTopa. YT0oJ MEXIy BEeKTOpaMHu.
DopMyNbl CKASIPHOTO TMPOU3BEICHUS B
nmpou3BobHOM Oaszuce. IloHsatue matpu-




el ['pama. TToHsITHE OPTOHOPMUPOBAHHO-
ro 6asuca. DOpPMyIIbI CKATSIPHOTO MPOM3-
BEJICHUSI BEKTOPOB B OPTOHOPMUPOBAH-
HOM Oasuce. JlMHA BEKTOpa B OPTOHOP-
MHPOBaHHOM 0a3swmce.

17

1/1

Brruncnenue HJIMH BCKTOPOB W VYIJIOB
MCIKAY BEKTOpaMH B pa3JIMYHBIX basucax

1/1

Paznen 6. Apdunnas cucrema Koopam-
HAT HAa IUIOCKOCTH M B MPOCTPaHCTBE.
JesieHue oTpe3ka B JaHHOM OTHOILe-
HHUH

12

18

1/1

[lonATHs CBOOOOHOTO M 3aKPEIJICHHOTO
BeKTOpoB. IIpaBuna cnokeHus 3akpen-
JEHHBIX BEKTOpOB. AdGuHHBINA permnep.
AddunHas cuctema KOOpAMHAT Ha TUTOC-
KOCTHU U B pocTpaHcTBe. [IpsMoyronbHas
JeKapToBa CUCTeMa KOOpAUHAT. JleneHue
OTpe3Ka B JaHHOM OTHOIIEHHH. Paccros-
HUE MexXay ToukaMu. CBOKCTBa paccTos-
Husg. PopMyiia pacCTOSIHUSL MEXIy TO4Y-
KaMHl B IPsIMOYIOJBHOH JE€KapTOBOH CH-
CTeMe KOOPAMHAT

19

11

[TpeoOpa3oBaHre KOOPAWUHAT TOYKH MPH
nepexojie oT onHON adGUHHON cUCTEMBI
KOOpJIMHAT K Apyrod. MarpuuHele U Mo-
KOOpJAMHATHBIE POPMYJIBI

20

11

KontponbHas pabora

11

Pasnen 8. BekTopHoe M cMelIaHHOE
npousBeaeHne BeKTopoB. Ux reomert-
PHUYECKUH CMBbIC]

12

21

11

BekropHoe U cMmelIaHHOE MPOU3BEIACHUS
BEKTOpOB. CBOMCTBa BEKTOPHOrO IMPOU3-
BeneHrs. CBOMCTBA CMEMIAHHOTO TMPOU3-
BeneHus. WX reoMeTpuyecKuil CMBbICT.
@opMynbl BEKTOPHOTO U CMELIAHHOTO
MPOU3BEACHU B OPTOHOPMHUPOBAHHOM
Oasuce

22

11

Briaucnenue miomnaaei

23

11

Brranciienne 00eM0B

11

Pa3znen 9. IlpumeHenne BeKTOPHOM aj-
reOpsl 1 MeTOda KOOPAMHAT K pelle-
HHI0 3a/1a4 HIKOJILHOI0 Kypca reoMet-
pun

24

11

[IpumeHeHne BEKTOpHOW anredpsl K pe-
HICHUIO 3a]1a4 3JIEMEHTapHOH reoMeTpUU

25

11

HrtoroBast KOHTpOJIbHAS paboTa

11

KonTpons

18

11

Ilo urory: sx3ameH

11

HUTOro

90+18
(KOH-
TPOJIb)

18

36

36




1/2

Il cemecTp

144

30

30

57

1/2

Pazpeu 10. Ilpsimast Ha NJIOCKOCTH M B
NPOCTPAHCTBE

26

14

1/2

YpaBHeHUA NPAMOI: BEKTOPHOE, Hapa-
MEeTpHYECKHe, KaHOHIYIECKOoe, ol1ee,
HOopManbHOe. Pemenue 3agad Ha co-
CTaBJICHUE YPAaBHEHUU MPSIMOU

1/2

Ob1mee ypaBHeHHE TIPSIMOI Ha TUIOCKO-
CTH B IPSIMOYTOJILHOM cUCTEME KOOpAU-
HaT. ['eomeTpuyeckuii cmbicn k03¢ du-
IIMEHTOB B O0IIEM ypaBHEHUH NPSIMOIi B
IpSIMOYTOJIFHOM CHCTEME KOOPANHAT

1/2

B3aumuoe pacrnonoxkeHue AByX NpsSMBIX
Ha TUIOCKOCTH B aHAJTUTUYECKOM H3J10-
KEHUH . PaccTosiHME MeX Ty IByMs
MPSIMBIMU Ha MJIOCKOCTH. YTOJI MEXITY
JBYMsI TPSIMBIMU Ha TJIOCKOCTH.

1/2

PaccrosiHEE OT TOUKHM 1O MIIOCKOCTH.
PaccrostHre Mexx Iy AByMS MPSIMBIMU.
Yroa Mexay IByMs IPSMBIMU

1/2

JomartrHsisi KOHTpoJIbHAsE paboTa Mo Te-
Me «MeToa KOOpAMHAT Ha MIIOCKOCTH.
[IpuMeHeHue K 3a1a4aM 3JIEMEHTApHOU
T€OMETPUNY

1/2

Pa3pen 11. IIinockocTh

30

10

12

1/2

YpaBHEHUS IJIOCKOCTU: BEKTOPHOE, Ma-
pamerpuueckue. CocTaBieHHUEe ypaBHe-
HUH INIOCKOCTH

1/2

B3anmHoe pacnoyioxkeHHe MmI0CKOCTEN,
MIPSIMOM ¥ TIJIOCKOCTH B TIPOCTPAHCTBE.
PaccrostHEEe OT TOYKH /10 TIIOCKOCTH,
pacCToOAHUC MEXKAY ABYMA MJIIOCKOCTS-
MHU.

1/2

B3aumHOe pacnonokeHue JByX IIOCKO-
CTEH, INIOCKOCTH U NpsIMOM. PaccTosiHue
OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
MEXIY ABYMS INIOCKOCTIMHU

1/2

B3anMHoe pacnonoxeHue AByX OpSMbIX
B IPOCTPAHCTBE B aHAIUTUYECKOM U3-
JIOKEHUU. YTOJI MEXKy IPSIMOM U TIJI0C-
KOCTBIO, YTOJI MEXKIY IBYMs IPSIMBIMU B
MPOCTPAHCTBE

10

1/2

MeTo1 KOOpAWHAT UM aHATUTUYECKUI
METOJ B mpocTpaHcTBe. Pemenue 3anau
13 IIKOJILHOTO yYeOHMKa

11

1/2

IpusokeHne aHATITHYECKOTO METOA K
PEIICHHIO CTEPEOMETPHUCCKIX 3219
EI'D

12

1/2

JlomariHsisi KOHTPOJIbHAs paboTa Mo Te-
Me «MeToJ1 KOOpJMHAT B IPOCTPaH-
CTBE»

13

1/2

HroroBas KOHTpOJIbHAaA pa60Ta 10 TCMC
<<ypaBH€HI/ISI MNpAMBIX U IIOCKOCTEH»

14

1/2

KpuonuHelinble KOOpAMHATHI Ha TJI0C-




KOCTH U B MMPOCTPAHCTBC

15

1/2

KpuBonunelinbie KOOpAMHATHI Ha TUIOC-
KOCTH H B TPOCTPAHCTBE.

1/2

Pasnen 12. Apdunnbie npeodpa3oBa-
Hus. [{Buxenus

30

10

12

16

1/2

JInnelinsie mpeoOpa3oBaHUsSI BEKTOPOB
IJIOCKOCTH U IpocTpaHcTBa. AdduHHBIC
MpeoOpa3oBaHus MIOCKOCTH H TIPO-
ctpancTBa. [IpocToe oTHOMmIEHHE TpEex
Touek. [loHsTre MHBapuaHTa mpeodpa-
30BaHU

17

1/2

Addunnasie npeodpazosanusi. Koopau-
HaTHOE 3afaHue ahhuHHOTO Mpeodpa-
30BaHus. IIpocroe oTHOLIEHHE TPEX
TOYEK.

18

1/2

I'omorerus. [Togobue. Cxarne k mipsi-
Moil. CxkaTue K mockocTy. [lonarue
WHBapUaHTHOU QUTypsI Mpeodpa3oBa-
HUA. VIHBapraHTHEIE (GUTYpBI TOMOTE-
THUH, TTIOIO0HS, CXKATHUS K TIPSIMOM, CxKa-
THSI K TNIOCKOCTH

19

1/2

JBmxenus minockoctu. MarpuyHble U
M0-KOOPANHATHBIC (POPMYJIIBI ABHKECHUI
IJI0OCKOCTH. VIHBapUaHThI JIBUKECHUS.
WuBapuantHbie GUrypbl IBHKEHUI
IJIOCKOCTH

20

1/2

JIBy>keHns npocTpaHcTBa. MaTpudHbIe
U TI0-KOOP/IMHATHEIE ()OPMYJIBI JIBIKE-
HHUU IIpOCTpaHCTBA. IHBapUaHTHI U UH-
BapHaHTHbIC QUTYPHI ABMKEHUH IPO-
CTPaHCTBa

21

1/2

[punoxenue MeToaa npeodpazoBaHUi
K PELICHHUIO 3a/1a4 JJIEMEHTaPHOM Teo-
METPHUH

22

1/2

JomartHsisi KOHTpOJIbHAsE paboTa Mo Te-
Me «AdduHHBIE TpEeoOpa3zoBaHMsL.
JBroKeHUSDY

1/2

Paspes 13. KpuBble BTOPOro nopsiika

12

23

1/2

[lonsTHe anreOpanvyeckoi TMHUN BTO-
poro nopsiaka. [IpuBeneHne TMHAN BTO-
POro HopsiaKa K KAHOHUYECKOMY BHILY.
Kanonnueckue adpuHHBIE 1 OPTOrO-
HaJIbHBIE THITBI JIMHUIA BTOPOTO MOPSKA

24

1/2

MeTo/ibl TPpUBEACHUS TMHAN BTOPOTO
MOpsiIKa K KAHOHUYECKOMY BUAY: TPYII-
MTUPOBKA, BBIJICJIEHHE TIOJIHOTO KBapa-
Ta, OPTOTOHAJIBHOE MTPeoOpazoBaHme
nepexosa K 0a3ucy U3 cOOCTBEHHBIX
BEKTOPOB

25

1/2

KpuBbie BToporo mopsijika: 3JuTirc, ma-
pabomna u rumepooa

26

1/2

JloManmHsisi KOHTPOJIbHASI pPadoTa o Te-
Me «KpuBbIe BTOPOTO MOPSIIKA: AILTUIIC,
rmapaboJia u rurepooay

1/2

Paznen 14. IloBepxHOCTH BTOPOIO MO-
psiika

19

11

27

1/2

AIIFC6paI/I‘l€CKI/Ie TMOBCPXHOCTU BTOPOT'O

10



NnopsJaKa 1 ux KJ'IaCCI/I(l)I/IKaL[I/Iﬂ

28 | 1/2 [IpuBenenue anredpandecKoit moBepx- 4 - 2 - 2
HOCTH BTOPOTO MOPSIIKA K KAHOHHYE-
CKOMY BHJIY
29 | 1/2 JomartrHsisi KOHTpoJIbHas paboTa Mo Te- 6 - - - 6
me «[IpuBeneHne moBepxXHOCTH BTOPOTO
MOpsiIKa K KAHOHUYECKOMY BUAY»
30 | 172 Htorosas KOHTponbHAsA padoTa Mo TemMe 4 - 2 - 2
«Anrebpandeckue JUHUH U TOBEPXHO-
CTH BTOPOT'O MTOPSIIKA»
1/2 KOHTPOJIb 27 - - - -
1/2 ITo urory: sk3aMeH
1/2 HUTOI'O 117+ 27 30 30 - 57
(xoH-
TPOJIb)
5.1.2. st 04HO-32049HOM opMbI 00yUeHUsI
Ne Kyp | Pazmen, Tema nUCHUTLTHHBL Oo6mas | Buasl ydeOHBIX 3aHATHN, BKITFOYAS
n/ ¢/ TPYIO- | CAMOCTOSATENbHYIO paboTy o0y4a-
o ce- €MKOCTb | IOIIUXCS ¥ TPYAOEMKOCTH (B 4a-
MeECT (B ya- cax)
P cax)
BCETO AyYIUTOpHBIE 3aHATHS camo-
CTOSI-
TeJNb-
Hast
pabota
JIeK- npak- | Jjabo-
017001 TU4Ye- | parop-
CKHe TOp-
HBIE
252 46 46 - 104
11 1 cemectp 108 16 16 - 56
1/1 | Pazuen 1. F'eomerpus I-11 rpynn 6 2 2 - 2
akcnom I'miabbepra
1 | U1 | T'eomerpus I-1l rpynn akcuom I'mpbepra 2 2 - - -
2 | 1/1 | ba3oBble OCTPOCHUS C TOMOUIBIO LIUPKY- 2 - - - 2
ISl U JIMHEUKU
3 | 1/1 | PemeHne Goiiee CIOKHBIX 3a1ad Ha IIO- 2 - 2 - -
CTPOEHHUE C TIOMOIIBIO UPKYJIS U JHHEH-
kd. IlocTpoeHne reoMeTpHYECKHUX MeCT
TOUYEK
1/1 | Paznen 2. 'eomerpus I11- 1V rpynn 10 2 2 - 6
akcnom I'miabbepra
4 | 11 | Teomerpus Ill- IV rpymnn akcnom I'nib- 2 2 - - -
Oepta
5 | /1 | Ba3oBble MOCTPOCHHS C IOMOILBIO YTOJIb- 2 - - - 2
HUKA U JIBYCTOPOHHEN JIMHENKU
6 | 1/1 | Pemienue Oosiee CIOXKHBIX 337a4 Ha I0- 2 - 2 - -

CTPpOCHUC C NTOMOLIbIO YIrOJIbHUKA U BY-

11



CTOPOHHEH JTMHEUKU

1/1

KonrtponbHas padora

1/1

Pa3nen 3. 'eomeTpus V rpynnsi
akcuoM I'manOepra

14

10

1/1

I'eometpus V rpynmsl akcroM ['unsbepra

N

1/1

CpaBHeHne (akToB aOCONIOTHOW TeOMET-
pUU U €BKJIMJIOBOU reomeTpuu. PemieHue
3a1a4 abCOJIOTHOM T€OMETPUH

10

11

Kontponbhas pabora

11

Pasnen 4. BekTopsl U onepanuu HajJ
HUMH

11

11

Bekropbl u onepauuu Hajy HuMmu. IlonHs-
THE OTHOUICHHS IKBUBaJeHTHOCTU. CBOM-
CTBa ONEpPaLMi HaJl BEKTOPaMHU

12

11

Pewienne 3ama4 Ha BEKTOpHI U OINEpaluu
Haj HuMU. CBOMCTBa omepaiuil HaJ| BEK-
TOpaMHu

11

Pa3znen 5. JIuHeiiHasi 3aBHCHMOCTH H
HEe3aBHCUMOCTh BeKTopoB. [lonsTne
0a3uca. Koopaunarsl BekTopa

14

10

13

11

[loHsiTHE  BEKTOPHOTO  MPOCTPAHCTBA.
ApudpMeTHUeCKrUEe BEKTOPHBIC MPOCTPaH-
crBa. JIuHelHas 3aBUCHUMOCTb U HE3aBH-
CHUMOCTh BEKTOPOB. Pa3mepHOCTE BEKTOp-
HOro mpoctpaHcTBa. lloHsTHe Oasmca.
KonmudecTBO 0Ga3nCHBIX BEKTOPOB B JIaH-
HOM BEKTOPHOM mpocTpaHncTBe. Koopau-
HaTBl BEKTOpa. EIMHCTBEHHOCTh KOOP/IH-
HaT BEKTOpa B Oa3uce.

14

11

Marpuna nepexona ot 6asuca k 6asucy.
OpueHTanusi BEKTOPHOTO HPOCTPAHCTBA.
[Ipeobpa3oBaHne KOOPIMHAT BEKTOPA NPH
nepexoJie oT 6aszuca K 6asucy

15

11

KonTponbnas padorta

11

Paznen 7. CkajasipHoe mnpousBeIeHHe
BEKTOPOB. [yIuHAa BeKTOpa. YroJ MexK-
Ay BeKTOpaMH

10

16

11

CkayipHOE  NPOU3BENEHUE  BEKTOPOB.
JnuHa BekTopa. Yros Mexay BEKTOpamu.
@opMyIBl CKaJSPHOTO IPOU3BEJIEHUS B
npou3BojibHOM Oasuce. llonsiTue matpu-
upl I'pama. IIoHATHE OPTOHOPMHUPOBAHHO-
ro 6asuca. DOpMyIIbI CKATSIPHOTO MIPOM3-
BEJICHUsSI BEKTOPOB B OPTOHOPMHPOBAH-
HOM Oa3suce. J{i1MHA BEKTOpa B OPTOHOP-
MHPOBaHHOM 0asmce.

17

11

Brruncnenue JUIMH BCKTOPOB W YIJIOB
MCKAY BCKTOpaMH B pa3JIMYHBIX basucax

11

Pasznen 6. Appunnasi cucrema Koopam-
HAT HA IUIOCKOCTH M B NMPOCTPAHCTBe.
JesieHue oTpe3ka B JaHHOM OTHOILLe-
HHUH

12

12



18

1/1

[TonsTns cBOOOAHOTO W 3aKPEIUICHHOTO
BEKTOpoB. [IpaBmia ciokeHHs 3aKper-
JICHHBIX BEKTOpPOB. AdQUHHBIA pemnep.
Addunnas cucreMa KOOpIWHAT Ha IIIOC-
KOCTH U B TIPOCTpaHCTBE. [IpsiMoyronbpHas
JeKapTOBa cUcTeMa KOoopAauHaT. JleneHue
OTpe3Ka B JaHHOM OTHOIIeHHWH. Paccros-
HHE MeX1y Toukamu. CBOHCTBa paccTos-
Hus. PopMyrna paccTOSHUS MEXIy TOd-
KaMU B TIPSMOYTOJBHOM JEKapTOBOW CH-
cTeMe KOOpJHHAT

19

1/1

[IpeoOpa3oBaHre KOOpPIMHAT TOYKH IPH
nepexosie oT onHOW adGUHHON cUCTEMBI
KOOpJIMHAT K Apyroi. MarpudHsle U mo-
KOOpJAMHATHBIE (POPMYJIBI

20

11

KontponsHas pabora

11

Pasnen 8. BekrTopHoe M cMelIaHHOE
npousBeaeHne BekTopoB. UX reomert-
pPHUYECKUH CMBbICJ

12

21

11

BexTopHOoe U cMemaHHOE MPOU3BEACHUS
BEKTOpOB. CBOMCTBAa BEKTOPHOrO IMPOU3-
BeJleHUsA. CBOMCTBAa CMEIIAHHOTO IMPOU3-
BeneHUsA. MX reoMeTpuyecKuil CMBICT.
@opMynBl BEKTOPHOTO U CMEUIAHHOTO
MPOU3BEJCHU B OPTOHOPMHPOBAHHOM
Oasuce

22

11

Brruncnenue mwiomaaeii 1 00beMOB

23

11

Brluncienue 00beMOB

11

Pa3znen 9. IlpuMeHeHne BeKTOPHOW aj-
re6ppl U MeTOdAa KOOPAMHAT K pelle-
HMIO 32/1a4 HIKOJLHOI0 Kypca reoMer-
pun

24

11

IIpumeHeHne BEKTOPHOM airedpsl K pe-
LIEHHIO 33]1a4 AJIEMEHTapHOW reOMeTpUn

25

11

Hrorosas KOHTpPOJIbHAas pa60Ta

11

Kontposs

20

11

Ilo urory: 3auer

11

nuToro

88+20
(KOH-
TPOJIb)

16

16

56

1/2

Il cemecTp

144

30

30

48

1/2

Paspes 10. Ilpsimast Ha IIOCKOCTH U B
NPOCTPaHCTBE

24

12

1/2

YpaBHeHUA NPAMOIA: BEKTOPHOE, Tapa-
METpHUYECKHE , KAHOHHYECKOE, od1ee,
HOpMallbHOE. Penienue 3amay Ha co-
CTaBJICHUE YPaBHEHUU NMPAMON

1/2

OO6miee ypaBHEHHE TIPSIMON Ha TUIOCKO-

13



CTH B IIPSAMOYTOJIEHOM CHCTEME KOOPIH-
Hat. ['eoMeTpuueckuii cMbICT K03 Pu-
IIUEHTOB B O0IIIEM YpaBHEHUH MPSIMOU B
MPSIMOYTOJILHOM CUCTEME KOOPIMHAT

1/2

BsanmuOoe pacnonokeHue IByX IpsSMbIX
Ha TUTOCKOCTH B aHAJTUTHYECKOM H3JI0-
JKeHuU . PaccTosiHre Mexay AByMst
MPSMBIMH Ha TUIOCKOCTH. YTOJ MEXIY
JBYMS MTPSIMBIMU Ha TUIOCKOCTH.

1/2

PaccrosiHue oT TOUKH 10 MIIOCKOCTH.
Paccrosinue Mmexay 1ByMs MpSIMBIMU.
VYros Mexay IByMs IPSIMBIMHU

1/2

JloMarmHsist KOHTpOJIbHAS paboTa 1o Te-
Me «MeToJ KOOpANHAT Ha TIOCKOCTH.
[Ipumenenue K 3aa4aM 3JIeMEHTapHOMN
TEOMETPHI»

1/2

Pa3gen 11. IlinockocTh

28

10

10

1/2

YpaBHEHHUS TUIOCKOCTH: BEKTOPHOE, T1a-
pamerpuueckue. CocTaBlieHUE ypaBHE-
HUH IUTOCKOCTH

1/2

B3anMHoe pacnonoxeHue miocKoCTeH,
MPAMOM U MJIOCKOCTH B TPOCTPAHCTBE.
PaccrosiHre OT TOUYKH 10 MIIOCKOCTH,
PacCTOSIHUE MEXAY ABYMS IUIOCKOCTS-
M.

1/2

B3anmHOE pacnonokeHue IByX IIOCKO-
CTEH, INIOCKOCTH U NpsIMOM. PaccTosiHue
OT TOYKH A0 IUNIOCKOCTH, PACCTOSTHUE
MEXYy JBYMS INIOCKOCTSMH

1/2

B3aumuoe pacrnonokeHue IByX MpsSMbIX
B IIPOCTPAHCTBE B aHAJTMTUYECKOM HU3-
JIO’)KEHUH. YTOJI MEXIy NPSAMON U TTOC-
KOCTBIO, YTOJI MKy IBYMS MIPSMBIMU B
MIPOCTPAHCTBE

10

1/2

MeToa KOOpAMHAT WM aHATUTHYECKUN
METOA B IpocTpaHCcTBe. Pemenne 3amau
W3 HIKOJIBHOTO yUYeOHHKa

11

1/2

IIpunoxeHne aHaTUTHYECKOTO METOA K
PELIEHUIO CTEPEOMETPUIECKHUX 3a1a4
EI'D

12

1/2

JlomarHsisi KOHTpOJIbHAsE paboTa o Te-
Me «MeTo1 KOOpIMHAT B IPOCTPaH-
CTBE»

13

1/2

Hrorosast KOHTpoOIbHASA paboTa IO TEME
«YpaBHEHHUsI IPSIMBIX U IIJIOCKOCTEW»

14

1/2

KpI/IBOJ'II/IHef/iHBIe KOOpAWHATLI Ha IJI0C-
KOCTH U B MTPOCTPAHCTBC

15

1/2

KpuBonuHeiiHble KOOPAWHATHI HA IIJI0C-
KOCTH U B IPOCTPAHCTBE.

1/2

Paspen 12. Apdunnbie npeodpa3oBa-
Hus. JABuxenus

30

10

12

16

1/2

JInnelinbie mpeodpa3oBaHUSI BEKTOPOB
IJIOCKOCTH U IpocTpaHCcTBa. AdduHHBIC
MpeoOpa3oBaHus IIOCKOCTH H TIPO-
ctpancTBa. [IpocToe oTHOmIEHHE TpEeX
Touek. [loHsiTre MHBapuaHTa rmpeoopa-
30BaHU

14



17

1/2

Addunnsie mpeodpazoBanus. Koopau-
HaTHOE 3afanue ahhuHHOTO Mpeodpa-
3oBanmA. [IpocToe oTHOIIEHHE Tpex
TOYEK.

18

1/2

I'omotetus. Ilomooue. Cxxarne K mpsi-
moii. CxkaTue K miaockocTu. ITonstue
WHBapHaHTHOMW (UTYpBI IpeoOpa3oBa-
Husl. IHBapuaHTHEIE (QUTYpBI TOMOTE-
THH, TTIOXO0US, CKATHSA K TIPSMOH, CiKa-
THS K IIJJOCKOCTH

19

1/2

JBmxenus mnockoctu. MaTpuyHble U
MMO-KOOPAMHATHBIE (DOPMYITBI TBHKEHHH
IJI0CKOCTU. VIHBapUaHThI JBUKECHUSL.
WuBapuantHbie GUrypsl IBHKEHUI
IIJIOCKOCTH

20

1/2

JBrkeHus mpocTpaHcTBa. MaTpuyHbIe
U TI0-KOOPAXHATHBIE (POPMYJIBI JBIKE-
HHUU IIpOCTpaHCTBA. IHBapuaHTHI U UH-
BapHaHTHbIC QUTYPHI ABMKEHUH TIPO-
CTpaHCTBa

21

1/2

[punoxenue MeToaa nmpeoOpazoBaHUi
K PEILICHHUIO 33/1a4 JJIEMEHTAPHOMH Teo-
METPHUH

22

1/2

JlomamHssi KOHTpOJIbHask paboTa Mo Te-
Me «AdQuHHBIE TpE0Opa3zoBaHMsL.
JBroxenus»

1/2

Paszpnen 13. KpusBble BTOPOro nopsigka

10

23

1/2

[MTonsTHe anredpanyecKoil IMHUU BTO-
poro nopsiaka. [IpuBeaeHne TMHAN BTO-
POro TOpsiIKa K KAHOHUYECKOMY BHLY.
Kanonunueckue apdhuHHBIE H OPTOTO-
HaJIbHBIE THIIBI JIMHUI BTOPOTO TOPSAKA

24

1/2

MeTOI[bI MMPUBEACHWA JIMHUHU BTOPOT'O
NOpsAAKAa K KAHOHUYECKOMY BULY: IPYII-
MHPOBKA, BBIJIEJICHUE MOJIHOTO KBa Ipa-
Ta, OPTOrOHAIBHOE TPEOOPa30BaHHE
nepexojia K 0a3ucy u3 COOCTBEHHBIX
BEKTOPOB

25

1/2

KpuBbie BToporo mopska: 3JuInIc, na-
pabomna u rumepooa

26

1/2

JloMaIHsisi KOHTPOJIbHAsI paboTa 1o Te-
Me «KpHBbIe BTOPOTO MOPSIKA: JILIHIIC,
napaboia ¥ runepooIa»

1/2

Paznen 14. IloBepxHocTH BTOPOro Mo~
psaKa

16

27

1/2

AIIFC6paI/I‘l€CKI/IC MMOBCPXHOCTU BTOPOT'O
TIopsJiKa 1 ux KHaCCI/I(i)I/IKaHI/IH

28

1/2

[MpuBenenune anredpanyeckoil moBepx-
HOCTH BTOPOTO NMOPAJIKa K KAHOHHYE-
CKOMY BUAY

29

1/2

JlomariHsisi KOHTpOJIbHAsST paboTa o Te-
Mme «[IpuBeneHne MoBepXHOCTH BTOPOTO
MOPsI/IKa K KAHOHUYECKOMY BHJTY»

30

1/2

WroroBast KOHTpOBbHAS paboTa IO TEME
«Anredpandeckue JIMHAN U TOBEPXHO-
CTH BTOPOTO MOPSIIKA»

1/2

KOHTPOJIb

36

1/2

Ilo HUTOT'y: 9K3aMCH

15



1/2

HUTOIro

108+ 36
(xoH-
TPOJIb)

30

30

48

5.1.3. Ans1 3a04H0# popmMbl 00yUeHHs

Ne Kyp | Pa3gen, Tema AMCIUILIMHBL OOmast | Buasl yueOHbBIX 3aHATUHN, BKIIOYAs
n/ ¢/ TPYIO- | CAMOCTOSTENbHYIO paboTy o0y4a-
o ce- €MKOCTb | IOIIUXCS M TPYAOEMKOCTH (B Ha-
MecT (B ya- cax)
p cax)
BCETO AyIHUTOpHBIE 3aHATHS camo-
CTOS-
TeNb-
Hast
pabota
JIeK- npak- | Jabo-
1012001 TU4YEe- | parop-
CKHe TOp-
HBIC
252 8 10 - 216
171 1 cemectp 108 2 2 - 95
1/1 | Pasnea 1. Feomerpus I-11 rpynn 8 - - - 8
akcuoM I'minOepra
1 | U1 | T'eomerpus I-1l rpynn akcuom I'mnbOepra 2 - - - 2
2 | 1/1 | ba3oBble TOCTPOCHUS C TOMOIIBIO LIUPKY- 2 - - - 2
JIs1 ¥ JIMHEUKU
3 | 1/1 | PemeHue GoJiee CIIOKHBIX 3a1ad Ha IIO- 4 - - - 4
CTPOCHHE C TIOMOIIBIO IIUPKYJIS U JINHEH-
ki. TlocTpoeHHE TEOMETPHUECKHUX MECT
TOUYEK
1/1 | Pa3nen 2. 'eomerpus I11- IV rpynn 14 - - - 14
akcuoM I'minOepra
4 | 1/1 | Teomerpus Ill- IV rpynn axcrom I'mitb- 4 - - - 4
Oepra
5 | /1 | ba3oBble MOCTPOCHHS C IOMOIIBIO YTOJb- 2 - - - 2
HUKA U IBYCTOPOHHEN JIMHEHKH
6 | 1/1 | PemeHue Goiiee CIIOKHBIX 3a1ad Ha IIO- 2 - - - 2
CTPOEHHE C IMOMOIIBIO YTOJbHHUKA U JIBY-
CTOPOHHEH JIMHEUKU
7 | 11 | KonrposbHas pabora 6 - - - 6
1/1 | Pasmexa 3. Teomerpust V rpynmnbl 14 - - - 14
akcnom I'manbepra
8 | 1/1 | T'eomerpus V rpynmnsl akcuoM ['mibbepra 4 - - - 4
9 | 1/1 | CpaBuenne (hakToB aOCONIOTHOH T€OMET- 6 - - - 6
pUU U €BKIMJIOBOW reomeTpuu. PemieHue
3a1a4 abCOJIOTHOM T€OMETPUH
10 | 1/1 | KonTponbHas paboTa 4 - - - 4
1/1 | Pa3nuen 4. BekTopbl U onepamuu Haj 4 - - - 4

HUMMU

16



11

1/1

BekTopbl 1 onepauuu Haj HUMH. [loHs-
THE OTHOIICHHS IKBUBaJIEHTHOCTH. CBOMA-
CTBa ONepalnii HaJl BEKTOPaMHU

12

11

Pemienue 3ama4 Ha BEKTOPHI U OIEpaIiuu
Hagy HuMu. CBOMCTBA orepariiii HaJ BEK-
TOpaMu

11

Pasznen 5. JIuHeliHasi 3aBHCHUMOCTH H
He3aBHCUMOCTb BeKTOpoB. IloHsTHE
0a3uca. Koopaunatel BekTopa

16

12

13

11

[lonsiTue  BEKTOPHOTO  MPOCTPAHCTBA.
Apudmernueckre BEKTOPHBIE MPOCTPaH-
crBa. JImHelHas 3aBHCHMOCTH M HE3aBU-
CHMOCTBH BEKTOPOB. Pa3MepHOCTh BEKTOP-
HOro mpocTpaHcTBa. lloHsTHe Oasmca.
KommuecTBo 0a3HCHBIX BEKTOPOB B JIaH-
HOM BEKTOpHOM TmpocTpaHcTBe. Koopmu-
HaThbl BeKTOpa. EQMHCTBEHHOCTH KOOpAU-
HaT BEKTOpa B Oa3uce.

14

11

Marpuna nepexona ot Oasmca K 06asucy.
OpueHTanusi BEKTOPHOTO MPOCTPAHCTBA.
[Ipeobpa3oBaHne KOOPIMHAT BEKTOPA IPH
nepexojie oT 6asmca k 6azucy

15

11

KontponbHas pabora

11

Paznen 7. CkajasipHoe mnpousBeleHHe
BeKTOpOB. /liimHa BekTOpa. Yroa mesk-
Ay BeKTOpaM#

16

11

CkansipHOo€  NPOM3BEIEHHE  BEKTOPOB.
JinHa BekTOpa. YTOJI MEXIy BEKTOpaMH.
@opMyTBl CKaJISIPHOTO TPOW3BEIEHUS B
npou3BoJbHOM Oasuce. [loHsTHE MaTpH-
sl ['pama. IloHsTHE OPTOHOPMUPOBAHHO-
ro 6asuca. DOpPMyIIbI CKAJSIPHOTO MPOM3-
BEJICHUs] BEKTOPOB B OPTOHOPMHPOBAH-
HOM Oasuce. Jl1MHA BEKTOpa B OPTOHOP-
MHPOBaHHOM 0azmuce.

17

11

Brluncnenue UIMH BEKTOPOB M YIJIOB
MEX/Iy BEKTOPaMH B Pa3IMIHBIX 0azncax

11

Pa3znen 6. Apdunnas cucreMa KOOpAHU-
HAT HAa TUIOCKOCTH M B MPOCTPaHCTBe.
JleeHne oTpe3ka B JaHHOM OTHOIIe-
HUH

13

13

18

11

[ToHsATHS CBOOOJHOTO W 3aKPEIICHHOTO
BekTOpoB. IIpaBuna ciokeHUs 3akpen-
JICHHBIX BEKTOpPOB. AdQUHHBIA pemnep.
AddunHas cucreMa KOOpAWHAT Ha IDIOC-
KOCTH U B TIpocTpaHcTBe. [IpsMoyroibpHas
JeKapTOBa cUCTeMa KOoopAauHaT. JleneHue
OTpe3Ka B JaHHOM OTHomeHuH. Paccros-
HHE MeX1y Toukamu. CBOHCTBa paccTos-
Hust. DopMyna pacCTOSHUS MEXKIy TO4Y-
KaM{ B TIPSIMOYTOJIBHOM JEKapTOBOM CH-
cTeMe KOOpJHHAT

19

11

[IpeoOpa3oBanue KOOpPIWHAT TOYKH IPU
nepexosie oT onHOH adGUHHON cHUCTEMBI

17



KOOpAWHAT K JIpyrod. MaTpu4Hsle U 1O-
KOOpAMHATHBIE (POPMYJIBI

20

1/1

KonrtponbHas padora

11

Paznen 8. BekrTopHoe M cMelIaHHOe
npou3BeaeHne BeKTOpoB. UX reomer-
pHUYeCKHid CMBICII

12

12

21

11

BekTopHOe M CMEIIaHHOE MPOU3BEIACHIUS
BekTOpoB. CBOMCTBA BEKTOPHOTO IIPOM3-
Bemennsi. CBOMCTBA CMEIIAHHOTO IPOM3-
BefeHUs. VX TeOMETpUYEeCKHUH CMBICI.
®DopMysibl BEKTOPHOTO M CMEIIAHHOTO
MPOM3BENEHU B OPTOHOPMHPOBAHHOM
basuce

22

11

Brruncnenue mioniaaei

23

11

Brluncienue o0beMOB

11

Pa3znen 9. IlpumeHenne BeKTOPHOM aj-
reOppl U MeTOdAa KOOPAMHAT K pelle-
HMIO 32/1a4 HIKOJILHOI'0 Kypca reomMer-
pumn

10

10

24

11

[IpumeHeHne BeKTOPHOW anreOpsl K pe-
HICHUIO 3a]1a4 3JIEMEHTapHOH reOMETPUH

25

11

HroroBast KOHTpOIBbHAS paboTa

11

KonTtpoins

11

ITo HUTOT'Y: 59K3aMCH

11

UTOIroO

99+9
(xoH-
TPOJib)

95

1/2

Il cemecTp

144

121

1/2

Paspes 10. IIpsimast Ha IIOCKOCTH U B
NMPOCTPAHCTBE

26

22

1/2

YpaBHEeHUs IPSIMOiL: BEKTOPHOE, Napa-
METpUYECKUE, KAHOHMYECKOE, olliee,
HOopManbHOE. Pemenne 3agad Ha co-
CTaBJICHUE YPAaBHEHUH IIPSIMOM

1/2

Ob6miee ypaBHEHHE TIPSIMOUN Ha TUIOCKO-
CTH B IPSIMOYTOJILHOM cUCTEME KOOpAH-
HaT. ['eoMeTpuyeckuii cmbics kK03¢hhu-
IUEHTOB B O0IIIEM YPaBHEHUH MPSIMOH B
NPSIMOYTOJILHON CHCTEME KOOPIUHAT

1/2

B3anMHoe pacnonoxeHue ABYX OpSMbIX
Ha IJIOCKOCTHU B aHAJIUTUYECKOM H3JIO-
JKEHUH . PaccTossHrEe MEX Ty TBYMsI
MPSMBIMU Ha TUIOCKOCTH. YTOJI MEXIY
JIByMSI TTPSIMBIMU Ha TUIOCKOCTH.

1/2

PaccrosiHue oT TOUKH 10 IIOCKOCTH.
Paccrosiane Mexmy IByMs IPSIMBIMH.
Yron Mexay IByMsl IpSIMBIMHU

1/2

KontponbsHas pabota mo Teme «Meton
KOOpJMHAT Ha muockocTH. [Ipumenenne

18



K 3agadaM SHCMCHTapHOﬁ TCOMCTPUNY

1/2

Pa3gen 11. IlinockocTh

34

30

1/2

YpaBHEHHUS JIOCKOCTH: BEKTOPHOE, Ta-
pamerpuueckue. CocTaBlieHUE ypaBHe-
HUH INIOCKOCTH

1/2

B3aumHoe pacnoyioxkeHue MmI0CKOCTeH,
MIPSIMOM ¥ TTIOCKOCTH B IPOCTPAHCTBE.
Paccrosinue OT TOUKH 10 TUIOCKOCTH,
pPacCTOSTHUE MEXKTY IBYMS IJIOCKOCTSI-
MHU.

1/2

B3anMHoe pacnonoxeHue AByX IIOCKO-
CTEW, IJIOCKOCTH U npAMoil. PaccTosiHue
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
MEXKY JBYMS INIOCKOCTSIMHU

1/2

B3aumuoe pacrnonokeHue IByX NpsSMbIX
B IIPOCTPAHCTBE B AHATUTUYECKOM U3-
JIO)KEHUH. YTOJ MEXAY OpSIMOU U IIOC-
KOCTBIO, YTOJI MEKIY ABYMS IPSMBIMH B
MIPOCTPAHCTBE

10

1/2

MeToa KOOpAUHAT WITH aHATUTHYCCKHAN
METO]I B IpocTpaHcTBe. Perenue 3amaq
W3 MIKOJBHOTO Y4eOHHKa

11

1/2

[TpunoxkeHne aHATUTHYECKOTO METOA K
PELICHUIO CTEPEOMETPHUYECKUX 3a1a4
EI'D

12

1/2

KontponbHas padora o teme «Meton
KOOPJIMHAT B IPOCTPAHCTBEY

13

1/2

HroroBas KOHTpOJIbHAaA pa60Ta 10 TEMC
<<ypaBH6HI/I$I MNpAMBIX U IIOCKOCTEH

14

1/2

KpuBonuneitHble KOOpAXHATHI Ha MJI0C-
KOCTH U B IPOCTPAHCTBE

15

1/2

KpHBOJ’IHHeﬁHBIe KOOpAWHATHI Ha JI0C-
KOCTH U B ITPOCTPAHCTBC.

1/2

Paznen 12. Apdunnbie npeodpa3oBa-
Hus. [{BuKxeHus

32

28

16

1/2

Jluneitnble npeoOpa3oBaHs BEKTOPOB
IJIOCKOCTH U IpocTpaHcTBa. AdduHHBIE
peoOpa3oBaHus MIOCKOCTH U TPO-
crpanctBa. [Ipoctoe oTHOIEHNE TPEX
touek. [lonsTre nHBapuanTa mpeodpa-
30BaHHUs

17

1/2

Addunnsie mpeodpazoBanus. Koopau-
HaTHOe 3aganue adhduaHOrOo Npeodpa-
30BaHus. IIpocToe oTHoLIEHHE TpEX
TOYEK.

18

1/2

I'omotetus. [lonoGue. Cxarue K nps-
Moi. CxaTue K iockocTu. [lonsarue
HMHBapHaHTHOM (HUTYpPBI TIpeoOpa3oBa-
Husl. IHBapuaHTHEIE (PUTYpBI TOMOTE-
TUH, TOAO00US, CKATHS K MTPSIMOH, CKa-
THS K TUIOCKOCTH

19

1/2

JBrxeHnus niuockoctu. MarpuyuHble U
MO-KOOPJMHATHEIC (DOPMYIIBI IBUKCHUH
m1ockocT. IHBapuaHThI JBUKCHUSL.
WuBapuaHTHbIC (GUTYPBI IBHIKCHUIH
IJIOCKOCTH

20

1/2

JBI>KeHHs IpOCTpaHCTBa. MaTpUYHbIE

19



Y TI0-KOOPAWHATHBIC (hOPMYJIBI JABIIKE-
HUM npocTpaHcTBa. THBapUaHTHI U UH-
BapUaHTHEIC (QUTYPBI ABMKECHUH MPO-

CTpaHCTBa

21 | 1/2 [Ipunoxenne MeToma Mpeodpa3oBaHMi 2 - - - 2
K PELICHHUIO 33/1a4 JJIEMEHTAPHOM Teo-
METPHH

22 | 12 KontponbHas padota o Teme «Ad- 6 - - - 6
(huHHEBIE IPeoOpazoBanwmsl. [[BIKEHNDY

12 Paznen 13. KpuBble BTOPOro nopsiaka 20 - - - 20
23 | 1/2 [lonsTre anredpandeckoit THHUH BTO- 4 - - - 4

poro nopsiaka. [IpuBeaenne TMHUN BTO-
pOro mopsiaKa K KAHOHHIECKOMY BHTY.
Kanonnueckue apduHHBIE H OPTOTO-
HaJIbHBIE THITBI JINHUH BTOPOTO MOPSAKA
24 | 1/2 MerTobl pUBEACHUS TMHUN BTOPOTO 6 - - - 6
HOps/IKa K KAHOHUIECKOMY BHIY: TPYII-
MIHPOBKA, BBIJEJICHUE TOJHOTO KBaJpa-
Ta, OPTOrOHAJIbHOE MPeoOpa3oBaHue
nepexojia K 6a3ucy u3 COOCTBEHHBIX
BEKTOPOB

25 | 1/2 KpuBsie BToporo nopsaka: 3JumIc, na- 4 - - 4
pabona u runepboa

26 | 1/2 KonTponbHas pabora o teme «KpuBbie 6 - - - 6
BTOPOT'O MOPSAIKA: HIUTUIIC, Mapadoia u
runep6om1a»

1/2 Pasnen 14. IloBepxHOCTH BTOPOro Mo- 23 - 2 - 21
psaKa
27 | 1/2 Anrebpanveckue MOBEPXHOCTH BTOPOTO 5 - - - 5
MOPSIJIKA U MX KJIaCCU(UKAIUS
28 | 1/2 [MpuBenenune anredbpanyeckoil moBepx- 6 - 2 - 4
HOCTH BTOPOTO MOPSIIKA K KAHOHHYE-
CKOMY BUZLY

29 | 1/2 Konrtponbhas pabora o Teme «IIpuse- 6 - - - 6
JIeHUE TIOBEPXHOCTH BTOPOT'O MOPSIJIKA K
KaHOHHYECKOMY BHUJIY»

30 | 1/2 Htorosas KOHTpoNbHAs paboTa Mo TemMe 6 - - - 6
«Anrebpandeckre JIMHAN U TOBEPXHO-
CTH BTOPOT'O MOPSAKA»

1/2 KOHTPOJIb 9 - - - -
1/2 ITo utory: sk3amMeH
1/2 nuToro 135+ 9 6 8 - 121
(KOH-
TPOJIb)

6. O0pa3oBaTe/IbHbIEC TEXHOJIOTUH

JleknuonHble 3aHATHS. JIEKIIUS SIBISIETCS OCHOBHOU (hopmoil yueOHOU paboOTHI B BYy3e,
OHa sIBJIsIeTCs HauOoJiee BaXHBIM CPEICTBOM TEOPETHUECKOM MOArOTOBKM oOydwarommxcs. Ha
JEKIUAX PEKOMEHIYeTCs JesTeNbHOCTh OoOydaromerocs B (opMe aKTHMBHOTO CIyIIAaHHUS, T.€.
MPEAIONAracTcs BO3MOXKHOCTh 33/1aBaTh BOIPOCHI HA YTOYHEHHUE MOHUMAHUS TEMbl U PEKOMEH-
JIyeTCsl KOHCIIEKTUPOBAHHE OCHOBHBIX IMOJOKEHUU JieKIMU. OCHOBHAs OHUJIAKTHYECKas LEelb
JICKIIUU - 00ecrieueHrne OPUEHTUPOBOYHON OCHOBHI ISl JATBHEUIIETO YCBOCHUS Y4€OHOTO MaTe-
puana. JIekTopaMHu aKTUBHO MCIOJIB3YIOTCS: JIEKIUSA-IHAIIOT, JICKIHS - BU3yadu3alus, JEKIUs -

20



npe3eHTanus. Jlekmus - 6ecena, WM «IUajor ¢ ayAuTOpUey», MPeaCcTaBiseT coO0N Hermocpe/-
CTBEHHBIN KOHTAKT IIPENOJABaTeis ¢ ayAuTopuen. Ee nmpeuMyIiecTBo COCTOUT B TOM, YTO OHA
MO3BOJISICT MPHUBJICKATh BHUMAHKE CIylIaTeliell K HanOoJiee BAXKHBIM BOIIPOCAM TEMBI, OTpee-
JSTh COJEPIKAHUE M TEMIT U3JI0KEHUST y4eOHOT0 MaTepraia ¢ y9eToM OCOOCHHOCTEH ayIUTOPHUH.
VYyactue 00yJarommxcs B JEKIUH — Oeceqie 00ecrednBaeTcsi BOIPOCaMH K ayJJUTOPUHU, KOTOpPbIE
MOTYT OBITh KaK 3JIEMEHTAPHBIMU, TaK U MPOOJIEMHBIMHU.

I'maBHOI1 3aaueil KaXKON JICKIIUU SBJISIETCS] PAaCKPBITHE CYIIHOCTU TEMbI M aHAJIU3 €€ OC-
HOBHBIX TOJIOXKEHUH. PexomMeHayeTrcsi Ha NEepBOM JIEKIMU JOBECTU 0 BHUMAHHS CTYJIEHTOB
CTPYKTYpPY JUCIUIUIMHBI U €0 pa3felibl, a B JalbHEeHIlIeM yKa3blBaTh HA4ajJ0 KaXXIOro pasjaena
(MOyIist), CYTh U €T0 3aJlayH, a, 3aKOHYHMB U3JI0KEHHUE, MTOJIBOJIUTH UTOT 10 3TOMY pa3ieily, YTo-
OBl cBsi3aTh ero co caeayrommM. CoaepkaHue JEKIUN ONpenesseTcsl HacTosIMmel pabodei mpo-
rpaMMOi JUCHHIUTMHBL. [[71st 3 (EeKTUBHOTO MPOBEICHUS JEKIIMOHHOTO 3aHATHS PEKOMEHTYyeTCs
co0JII01aTh MOCJIEA0BATEIBHOCTh €€ OCHOBHBIX ATAIOB:

1. bopMyNnUPOBKY TEMBbI JICKIIUU;

2. yKa3aHHe OCHOBHBIX M3y4aeMbIX Pa3/IeJIOB WU BOMPOCOB M MPEAINOIAraeMbIX 3aTpar
BPEMEHH Ha UX U3JI0KECHHUE;

3. U3NOKeHUe BBOJIHOM YacTH;

4. ¥3710°KEHHE OCHOBHOM YaCTH JICKIIUU;

5. KpaTKue BBIBOJIBI 110 KaXKJIOMY U3 BOIIPOCOB;

6. 3aKII0YEHHUE;

7. peKOMEHIAIUH JINTEPATYPHBIX UCTOYHUKOB TI0 U3JIaraeMbIM BOITPOCAM.

IIpakTnyeckue 3ausTUs. J[MCUUIIINHBI, IO KOTOPHIM IIAHUPYIOTCS MPAKTUYECKHE 3a-
HATUS, OTPEAEIAIOTCA YUeOHbIMU TIaHaMU. [IpakTrueckue 3aHsITHsI OTHOCSATCS K OCHOBHBIM BH-
JaM Y4eOHBIX 3aHSATHUI U COCTaBJISIOT BAXKHYIO YacTh TEOPETUYECKOW U TpoeCcCHOHATHHOU
MPAKTUYECKON MOJrOTOBKHU. BhINONHEHNE CTYIEHTOM MPAKTUUECKUX 3aHSATUI HAallpaBJiIeHO Ha:

- 000011IeHNe, CUCTEMATHU3AIIHNIO, YIITYOJIeHUE, 3aKPETUICHNE MTOTYYEHHBIX TEOPETHUECKUX
3HAHMA TI0 KOHKPETHBIM TeMaM JUCIMIUIMH MAaTeMaTHYeCKOro M OOIIero eCTeCTBEHHO-
HAy4HOT0, 001IEeTTPOPECCHOHATHHOTO B MPO(HECCHOHATHHOTO IIUKIIOB;

- opmupoBaHUE YMEHUH NPHUMEHSATH MOJyYCHHBIC 3HAHHS HAa MPAKTHKE, PEaTH3aI[HI0
€IMHCTBA MHTEJUICKTYAJIbHON M MPAKTUIECKON JIEATSIIEHOCTH,

- pa3BUTHE HHTEJUICKTYAIbHBIX YMEHUN y OyIyIIUX CHEIHATIMCTOB: aHATUTUYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY TPH PEIICHUH MOCTAaBIEHHBIX 33/7a4 TaKMX MPO(EeCCHOHATHEHO 3HAUYUMBIX
KauyeCcTB, KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUECKAs MHHUIIMATHBA. Me-
TOAMYECKUE PEKOMEHIAINU pa3paboTaHbl C MEIbI0 €IMHOTO MOIX0/a K OpraHu3aIliid U TMPOBe-
JICHUIO TIPAKTHYSCKUX 3aHATHIH.

[IpakTrueckoe 3aHsITHE — ATO (opMa OpraHU3ANKMKN YIeOHOTO Tpoliecca, HarpaBiIeHHAs
Ha BBIPAOOTKY y CTYJCHTOB NMPAKTUYCCKUX YMEHUU JIUI M3YyYCHHS IMOCICTYIOIINX JTUCITUTUTHH
(Momynei) u nns penieHus npodeccHoOHANbHBIX 3a1ad. [IpakTudeckoe 3aHsATHE JTOJDKHO MPOBO-
JTUTHCS B Y4eOHBIX KaOMHETaX WM CHEIHalbHO 00OPYJOBAHHBIX MOMeIIeHusX. HeoOxoaumebl-
MU CTPYKTYPHBIMH DJIEMEHTAMU MPAKTUYECKOTO 3aHATHUS, TIOMHUMO CaMOCTOSTEIHHON JesTENb-
HOCTHU CTYACHTOB, SIBIITIOTCS aHAJIU3 U OIEHKA BBIOJHEHHBIX pa0OT U CTETICHU OBIAJCHHUS CTY-
JNEHTaMH 3allJIJaHUPOBAaHHBIMU YMEHUSMU. JlMJakTHUYECKHEe LIEeTU MPaKTUYEeCKUX 3aHATHI: dop-
MUpPOBaHHWE YMEHUH (QHATUTUYECKUX, MPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX), HEOOXOIHMMBIX
JUISL U3YYCHHS TTOCIICYIONUX JUCIHMIUIMH (MOAYNeH) u ajist Oymymier nmpodeccuoHaabHOM esi-
TEIbHOCTH.
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B mporiecce moaroToBKuM K MpakTHUECKUM 3aHATHAM, 00yJaronumcs: HeoOxoaumo obpa-

TUTb 0cO00O€ BHUMAaHHE HAa CaMOCTOSATEIbHOE M3YY€HME PEKOMEHIOBAaHHOW y4ueOHO-
METOAMYECKON (a TakKe HaydHOW M MOmyJsipHOM) jureparypsl. CamocTositenbHas pabora ¢
y4yeOHMKaMH, y4eOHBIMU MOCOOUSMH, HAYYHOM, CIPAaBOYHONM M IMOIMYJISIPHON JIMTEPaTypou, Ma-
TepuajlaMd NEPUOAMYECKUX U3JaHUM U VIHTepHeTa, CTaTUCTUYECKMMM JAHHBIMU SBIIAETCS
HaunOosee 3(p(HEKTUBHBIM METOAOM IOJIYYEHUS] 3HAHWUH, MO3BOJIAET 3HAUUTEIBHO aKTUBU3UPO-
BaTh IPOLIECC OBJIAIEHUS UHPOpMaLUel, criocoOcTByeT Oosiee r1yOOKOMY YCBOCHHIO U3y4aeMo-
ro marepuaina, popMupyer y o0ydaromuxcs CBO€ OTHOIIEHUE K KOHKpeTHOH mpobieme. bonee
rJ1yOOKOMY PACKPBITUIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTOJIHUTEIBHON JIUTEPaTypoi,
PEKOMEHI0BAaHHOW IIPENOAABATENIEM 10 KaXKJI0M TeMe CEMHUHAPCKOro MM MPaKTUYECKOrO 3aHs-
THSI, 9TO TO3BOJIIET O0YYAIOIIUMCS POSIBUTH CBOIO MHMBHIyaTbHOCTh B PAMKAX BBICTYIUICHUS
HAa JIaHHBIX 3aHATHUSAX, BBIIBUTH IIMPOKUI CIIEKTP MHEHUH 110 U3y4aeMoil npolieme.

O0pa3oBareibHble TeXHOJOruu. [Ipu mpoBeneHUN y4eOHBIX 3aHATHN MO JUCIUTUIMHE
UCIOJIBb3YIOTCSl TPAJUIIMOHHBIE U MHHOBALMOHHBIE, B TOM 4Mcje MHPOpPMalMOHHbIE 00pa3oBa-
TeJIbHbIE TEXHOJIOTUH, BKJIIOYasi IPU HEOOXOAMMOCTH TPUMEHEHHE aKTUBHBIX U MHTEPAK TUBHBIX
METO/I0B O0YUEHHS.

TpaauuuonHsle 00pa3zoBaTeIbHbIE TEXHOJOTHHM pPEANTMU3YIOTCS, NPEUMYLIECTBEHHO, B
IIPOLIECCE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUNA. IHHOBaIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIIO-
THH UCTIOJIB3YIOTCS B TPOLIECCE ayJUTOPHBIX 3aHATUN U CAMOCTOSITEIbHON PabOThI CTYACHTOB B
BUJIE IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX MeT0/10B 00yueHusd. MHpopmanronHsie obpa-
mpouecce
OMOIMOTEYHBIX CHCTEM, JIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB U IEMEHTOB 3JIEKTPOHHOTO

30BaTeIbHbIE TEXHOJOIMH  pEalMu3ylTCsi B UCIOJIb30BaHUSl  AJIEKTPOHHO-
00y4yeHHsI B JIEKTPOHHOM MH(POPMALIMOHHO-00pa30BaTEIbHOM cpesie sl aKTUBU3aUK y4eOHO-
o Ipoliecca U CaMOCTOSATENIbHOM paboThI CTYIEHTOB.

[TpakTHyeckue 3aHATUS MOTYT IPOBOAUTHCS B (hOpMe IPYMIIOBOM JUCKYCCUH, «MO3TOBOM
aTaku», pa30opka KeicoB, pelleHusl NpakTUYeCKUX 3a/ad, MyOoInyHas Mpe3eHTalus IpoeKTa U
ap. [Ipexne, yem nate rpymnne nHGOpMaINIO, BaKHO MOATOTOBUTh YYaCTHUKOB, aKTUBU3UPOBATH
UX MEHTaJbHbIE IPOLECCHI, BKIIOYUTh UX BHUMAHHE, Pa3BUBATh KOOMEPAILUIO U COTPYIHUYECTBO

IIPU IPUHATUY PELICHUM.

7. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBEIeHUs TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM
arrecTauMu 00y4aromMXCcs M0 JMCUMILINHE (MOTYJIIO0)

7.1. Hnoukamopul ouenusanus cghopmupoeannocmu KomnemeHyuil

Komnerenuuu 3auTeHo He 3aureno
Bricokuit ypoeHs (0o1- | Cpemnmii ypoBeHs (xo- | Huskwii yposens (yno- Hroke moporosoro ypos-
JIYHO) porio) BJICTBOPUTEINIFHO) Hs1 (HEYIOBIETBOPUTEIh-

(86-100% 6amutoB)

(71-85% 6amtos)

(56-70% 6GaswioB)

HO) (1m0 55% O6amnmoB)

VK-1:
CrocobeH ocy-
LIECTBIIATh
MIOWCK, KPUTHYC-
CKHI aHaIu3

U CUHTE3 HH-
dhopmarmu,
MIPUMEHSTD CH-
CTEMHBII
MTOXOT AJISL pe-
HIEHHS
[MOCTaBJIEHHBIX

VYK-1.1. lemorCTpHpYET]|
MOJIHOE 3HaHUE 0cOOeH-
HOCTEH CHCTEMHOTO U
KPUTHYECKOTO MBIIILIE-
HUSI, apTyMEHTUPOBAHHO
(dhopmMupyet coOCTBEH-
HOE CYX/ICHHE U OLICHKY
nHPOpPMaIH, PUHUMA-
€T 000CHOBaHHOE pellle-
HHE

VYK-1.1. lemorCTpHpYET
3HaHUE OCHOB OCOOCH-
HOCTEH CHCTEMHOTO U
KPUTHUYECKOTO MBIIILIE-
HUSI, apTyMEHTHPOBAHHO
dhopMupyer coOCTBEH-
HOE CYX/ICHHE U OLCHKY
nHPOpMaIWH, PUHUMA-
€T 000CHOBaHHOE pellle-
HHE

VYK-1.1. B nenom gemMoH-|
CTpUpPYET 3HAHUE 0CO-
OCHHOCTEH CHCTEMHOTO Y
KPUTHYCCKOTO MBIIILIC-
HUSI, apTyMEHTUPOBAHHO
¢dopmupyer coOCTBEHHOE
CYX/ICHUE U OLICHKY WH-
(dbopManuu, NpUHAMAET
000CHOBaHHOE PEIICHHE

YK-1.1.
JemMoHcTpupyer ¢par-
MEHTapHOE 3HaHHE 0CO-
OeHHOCTEl CHCTEMHOTO
1 KPUTHYECKOTO MBIII-
JEeHUS
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3ama4 VK-1.2. Tlpumenser VK-1.2. Tlpumenser VK-1.2. B nenom yme- | YK-1.2. He ymeer
norndeckue GOpMBI M | JIOrH4ecKue GOPMBI M | €T IPUMEHATH JIOTHYe- | IPUMEHSTh JIOTHYE-
MPOIIEYPHI, CIIOCOOCH | IPOLIEAYPHL, CIOCOOCH | CKHe (POPMEI U TIpotie- | ckre GOPMBI B TIPOIIe-
K pedexcun o moBo- | K pedIeKCHH 110 TIOBO- | AYPHI, CIOCO0EH K pe- | IypHl, He CIIOCOOEH K
Iy COOCTBEHHOU M Uy- |Ay COOCTBEHHOH 1 4y- | (DJICKCHH IO TIOBOILY pedIIeKCH 1Mo TOBOAY
KO MBICIIUTEIBHON KO MBICIIUTEIbHON COOCTBCHHOW U Uy>KOH | COOCTBEHHOM U UyKOU
JESATEIBHOCTH JEATEIBHOCTH MBICIIUTEIIBHOH JIesl- MBICIUTEIBHON J1es-

TEJILHOCTH TENBHOCTH
VK-1.3. Ananmuzupyer | YK-1.3. Ananmuzupyer | YK-1.3. Anamuzupyer | YK-1.3. He Bnageer
WCTOYHHMKN UH(POPMA- | OCHOBHBIC HCTOYHHKH | B IIETIOM HCTOYHHUKH aHAIN30M UCTOYHHKOB
IIVX C [ENBIO BBIABIE- | MH(OpMANuy ¢ Henblo | nHGOpMaNuy € IeNbl0 | HHYOPMALIUH C LIENBI0
HUS UX IPOTHBOPEYUH | BBISBJICHUS UX IPOTH- | BBISABJIICHUS UX NPOTU- | BBISBJICHUS UX IPOTH-
Y [TOVCKA JOCTOBEPHBIX | BOPEUU U ITOUCKA BOpEUMIi M IIOUCKA JI0- | BOPEUHH U MIOUCKA
CYXJeHUI JIOCTOBEPHBIX CY)K/€- | CTOBEPHBIX CY)KICHUH | JOCTOBEPHBIX CyXJIe-
HUU HUU
IK-1: IIK-1.1. 3naet monHo- |IIK-1.1. 3Haer ocHoB- |IIK-1.1. 3naet B nemom |IIK-1.1. He 3Haer

CrocoOeH ocBa-
HBATh U UCIIOJIb-
30BaTh TEOPETH-
4YeCKHe 3HAHUA U
MPaKTHIECKUE

yYMEHHS ¥ HaBbI-

CTBIO CTPYKTYPY, CO-
CTaB U JUIAKTUYECKUE
€/IMHHUIIBI TIPEIMETHO
obnactu (mpenogaBae-
MOTO TIpeIMETa)

HBIC CTPYKTYPHI, CO-
CTaB U JUIAKTUYECKUE
€/IMHMIIBI TIPSIMETHOMN
obnactu (mpenogaBae-
MOTO TIpeIIMETA)

CTPYKTYpY, COCTaB U
JUJAKTUYECKUE SIUHH-
bl IPeIMEeTHO! 0ba-
CTH (IIPeToaBaeMoro
TpeaMeTa)

CTPYKTYpY, COCTaB U
JUJAKTHYECKUE €1~
HHIBI IPEAMETHOM
obmacTu (Ipenogasa-
€MOTO0 IPeaAMETa)

KU B [IPEIMETHOM]
o0xacTu mpu
peIICHUHA TIPO-
(heccroHamb HBIX
3amau

TIK-1.2. [TonHOCTBIO
yMeeT OCyIIeCTBIAT
0TOOp y4eOHOTO CO-
JIepKaHUs IS €T0 pe-
ANM3aliH B Pa3IMIHBIX
dhopmax oOydeHus B
COOTBETCTBUH C Tpebo-

[IK-1.2. Ymeer ocy-
IIECTBISITHE OTOOP
y4eOHOTO coepKaHM
JUIS €TO peal3aliy B
pa3I4IHbBIX GopMax
00y4eHUs1 B COOTBET-
CTBHH C TpeOOBaHUAMHU

[IK-1.2. B uenom yme-
€T OCYIIECTBIISTH OT-
6op yuebHOTO conep-
JKaHUS IS €T0 peau-
3aI[M B Pa3JINIHBIX
dbopmax oOyUeHUs B
COOTBETCTBUU C TpebO-

IIK-1.2. He ymeer
OCYIIECTBIISITH 0TOOP
y4eOHOTO collepKaHus
JUISL €TO peali3alliy B
pa3nuaHBIX hopMax
00y4YeHHS B COOTBET-
CTBHH C TpeOOBaHUS-

BaHUSIMH dIroc 00 BaHUSMU MH oroc
droc 00 droc 00 00

I1K-1.3. emonCcTpH- I1K-1.3. emoHCTpH- I1K-1.3. B nienom fe- MK-1.3.

pyeT ymMeHue pa3paba- |pyeT ymMeHue pazpaba- |MOHCTPUPYET yMEHHE JemoHCTpHUpYyeT

TBHIBaTh Pa3IM4YHbIC
(hopMBI yueOHBIX 3aHS-
THIA, IPUMEHSATH METO-
JIbl, TIPHEMBI ¥ TEXHO-
JIOTHH 00yYEHHS, B TOM
qrciie ’HYOPMAIHOH-
Hble

TBHIBATh Pa3IMYHbIC
(hopMBI yueOHBIX 3aHS-
THIA, IPUMEHSATH METO-
JIbl, TIPHEMBI ¥ TEXHO-
JIOTUH 00YYEHHS, B TOM
quclie ’HHOPMAIUOH-
HblE

pa3pabarbIBaTh pas-
JTUYHBIE POPMBI yIeO-
HBIX 3aHITHH, IpUMe-
HSTh METOJIbI, IPHEMBI
Y TEXHOJIOTUH 00y4e-
HHS1, B TOM YHUCIIE HH-
(opManroHHbIE

(dparmMeHTapHO yme-
HHE pa3pabaThIBaTh
paznu4Hble HOPMBI

y4YEeOHBIX 3aHATHI

7.2. Ilepe6oo 6annvHo-pelimunzo8vix noKazameineil OYeHKU Kayecmea noo2omoeKu ooyuaro-

mwmuxca 6 ommemku mpaduuuouuoﬁ CUCMIEéMbl OUCHUBAHUA

[Topsamox GyHKIIMOHUPOBAHUSI BHYTPEHHEW CHUCTEMBI OIIEHKH KadecTBa MOATOTOBKH 00Y-
YAOIIUXCS U TIEPeBO/I OAITLHO-PEUTUHTOBBIX MTOKAa3aTeNnel 00yJaroluxcsi B OTMETKU TPadHIIH-
OHHOM CHCTEMBI OLICHUBAHUS ITPOBOJUTCS B COOTBETCTBUU ¢ TtooxkeHueM KUI'Y «llonoxenue o

OaJUTbHO-PEUTHHTOBOM CHUCTEME OIICHKM 3HAHUW OO0ydYaromuxcs,

VYuusepcurtera 1o aapecy: https://kchgu.ru/inye-lokalnye-akty/

pa3MEIIeHHBIM Ha CanTe

7.3. Tunoevie KoHmpoIbLHBLE 6ONPOCHL U 3A0AHUS, HEOOX00UMbBLE 018 OUYeHUBAHUSA Chopmupo-

6AHHOCMU Komnemenuuﬁ 8 npouecce oceoenun yueﬁuoﬁ 0ucuulmunb1

7.3.1. IlepeyeHb BOMPOCOB /IUIsl IK3aMeHA

IlepBbIil ceMecTp

1. Axkcuomsl ['miibGepra nprHauIeKHOCTH IPOCTPAHCTBA.
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a s~ wnN

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.

39.
40.

41.
42.

Axcuomsl cBsi3u ['mpbepra. Akcnoma [lama.

AKcroMbl KOHTpysHTHOCTH [ Mmibbepra.

AkcroMmbl HetipepbsIBHOCTH | miibOepra: akcuoma Apxumena, akcuoma Kanropa.
Axkcnoma napaensHoctu I'mnb6epra. [Ipemioskenus, S5KBUBaJICHTHBIE aKCHOME Tapali-
JIEIIbHOCTH.

TlousTue IIUHEL

[TonsaTre nuomany.

[Tonstue o6bema.

AKCHOMBI IUPKYJIS.

AKCHOMBI OJTHOCTOPOHHEN JTMHEUKH.

AKCHOMBI IBYCTOPOHHEH JINHEUKH.

AKCHOMBI YTOJIbHUKA C MIPSIMBIM YTJIOM.

Pemenue 3a1aun Ha MOCTPOECHUE C OMOILBIO LIUPKYJIS U JIMHEUKH.

3aayu Ha NOCTPOEHUE, HEPA3PEIIUMbIE C TOMOLIBIO LIUPKYJIS U JTUHEHKHU.

[loHsiTHE 3aKPENIEHHOTO BEKTOPA.

[TonsiTre oTHOILIEHNS SKBUBATEHTHOCTH. CBOOOIHBIE BEeKTOPHI. [loHATHE HYIEBOTO BEK-
TOpA.

[IpaBuiia cnoxeHust CBOOOIHBIX BEKTOPOB.

CBoiicTBa CIIOKEHUSI BEKTOPOB.

YMHOXeHHE CBOOOTHOTO BEKTOpA Ha YHMCIIO M €T0 CBOMCTBA.

3aBUCHMOCTh ¥ HE3aBUCUMOCTh CBOOOIHBIX BEeKTOpOB. [loHsATHE Oa3uca.

basuc miockoctu. Paznoxenue BekTopa 1o 6a3ucy Ha IIOCKOCTH.

basuc npoctpancTa. Pa3nokeHue BekTopa 1o 6a3ucy B IpOCTPaHCTBE.
EnnHCTBEHHOCTh KOOpP/AMHAT BEKTOpa B Oasuce.

ITonsatue penepa. KoopanHatel BEKTOpa B pemnepe.

Koopaunathslii napaiienorpaMmm TOYKH.

KoopauHatHbIi napajuienenunes TOUKH.

Pannyc-Bexkrop Touku. KoopauHaTs! TOUKH B penepe.

Brruncnenue KoopinHaT 3aKpEIIEHHOT0 BEKTOpa M0 KOOpAMHATaM Havajia ¥ KOHIIA.
[Tonstue apPuHHOM crCTEMbI KOOPAMHAT Ha MJIOCKOCTH U B IIPOCTPAHCTBE.
Koopaunatsslie ocu. Koopannartuelie nminockoctu. KoopanHaTHbIE yIIIbL.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

OprtoHopMupoBaHHbIi penep. [loHATHE NTPSIMOYTOJIBHON 1€KapTOBON CUCTEMBI KOOPIH-
Har.

@OopMyIIBI CKATAPHOTO IPOU3BEICHNS BEKTOPOB B IIPSIMOYTOJIBHOM JIEKApTOBOM CUCTEME
KOOpPJIMHAT.

[TonsiTue nuHBI cCBOOOIHOTO BeKTOpa. CBOMCTBA JVTMHBI BEKTOPA.

HepasenctBo Komm — byHSKOBCKOTO )11 CKaJISIPHOTO MMPOU3BEICHUS BEKTOPOB.

VYTroa Mexay BEKTOpaMH.

[lonsTHE OpHEHTALMH TNIOCKOCTH U TIPOCTPAHCTBA.

dopmyIiel Iepexojia OT 0AHOro 6a3uca K Jpyromy. MaTpuna nepexoja ot 6a3uca k 6a-
3UCY.

W3meHneHne KoopAMHAT BEKTOpa MPH Mepexoie oT 0aszuca Kk 6asucy.

N3menenre KOOpAMHAT TOYKH TIPH MEePEeXo/ie OT OJHON ap(PUHHON CUCTEMBI KOOPIAUHAT K
JIPYTOi.

PaccTosinue Mexay TOYKaMH U €ro CBOMCTBA.

BektopHoe npousBeeHne BEKTOPOB U €r0 CBOMCTBA.
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43.
44,

Ao

o o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.

34.

['eomeTpuyeckuii CMbICT BEKTOPHOTO Npou3BeaeHus. [lnomans TpeyroapHuKa.
@opMyJIbl BEKTOPHOT'O IIPOU3BEICHNUS B IPAMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPIH-
HarT.

BTopoii cemecTp

BekTtopHOe ypaBHEHHUE NPSAMOI HA MIIIOCKOCTH.

KaHoHn4eckoe ypaBHEHUE NPSMOM HA MIJIOCKOCTH.

[TapameTpuyeckue ypaBHEHHsI IPSIMOM Ha IUIOCKOCTH.

[TonsiTue otpeska. [lenenue orpe3ka B JaHHOM OTHOIIEHUU. KoopAMHATEI cepelnHbl 0Tpe3-
Ka.

IIpocToe oTHOLIEHNE TPEX TOYEK IIPSIMOIA.

Paccrostnie Mexay TOUKaMu Ha IJIOCKOCTH B IIPSIMOYT'OJIBHOM J1IEKapTOBOM CUCTEME KOOP-
JUHAT.

['eomerpuueckuii cMpica K03 (UIIMEHTOB B 00LIEM ypaBHEHUU IPSIMOM IPIMOYTOJIbHOM
JIEKapTOBOM CHCTEME KOOPAMHAT.

PaccTosiHME OT TOUKM 10 IPSAAMOMN B NIPSIMOYTOJIBHOM AEKapTOBOM CUCTEME KOOPANHAT.
B3aumHoe pacnonoxeHue IByX MpsIMbIX Ha IJIOCKOCTH B aHATMTUYECKOM H3JI0KEHUH.
Yroa Mexay AByMsl IPSMBIMU.

BexTopHOE ypaBHEHUE IUIOCKOCTH B IPOCTPAHCTBE.

[Tapamerpuueckue ypaBHEHHUs IJIOCKOCTU B IIPOCTPAHCTBE.

Oo011ee ypaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE.

I'eomerpuueckuii cMbica K03 (UIIMEHTOB B 00IIEM YpaBHEHUH TUIOCKOCTH MPSIMOYTOJIbHOM
CUCTEME KOOpJUHAT.

PaccTosiHME OT TOYKH /10 INIOCKOCTH B IIPSIMOYT'OJIBHOM JI€KapTOBOW CUCTEME KOOPIMHAT.
B3anmHOe pacrosokeHne AByX IUNIOCKOCTEN B IPOCTPAHCTBE B AHAIMTUUYECKOM U3JI0KEHHH.
Yros Mexay 1ByMs IIJIOCKOCTSIMU.

Kanonnueckue ypaBHEHHsI IPSAMOM B IIPOCTPAHCTBE.

[TapameTpuueckue ypaBHEHUS IPSIMOM B IPOCTPAHCTBE.

CMmelraHHOe TPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA.

['eomeTpHuyecKkmii CMBICI CMeIaHHOTO pou3BeaeHus. O0beM TeTpaspa.

DopMyiIbl CMEIIAHHOTO IPOU3BENIEHUS B IPSIMOYTOJIBHOM 1IEKApTOBOM CUCTEME KOOPAUHAT
B3aumHoe pacnionoxenue JByX MpsIMbIX B IPOCTPAHCTBE B AaHAJTUTUUYECKOM H3JI0KEHUU.
B3aumHoe pacnionoxeHue NpsMon U IMIIOCKOCTH B aHAJTUTHYECKOM U3JI0KEHHH.

VYros Mexay NpsMON U INIOCKOCTBIO.

KprBonuHelHbIE KOOPAUHATHI HA MIIOCKOCTH

KprBonuHelHbIE KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTre mpeoO6pa3oBaHus MIIOCKOCTH U NpocTpaHcTBa. Komnosuius npeodpa3oBaHuil.
['pynna npeobpa3zoBaHM.

[Tonstue adpdunHOrO MpeoOpa3oBaHus MIOCKOCTU U npocTpancTBa. Komnosunus apdun-
HBIX ITpeoOpa3oBaHui.

Marpurna appuaHOTrO IpeodpazoBanust. MaTpuiia KOMIIO3UITUH.

dopmMybl I3MEHEHU KOOpIUHAT TIpH adGUHHOM MTpeoOpa3oBaHuM (MaTPUYHBIE H TTIOKOOP-
JTUHATHBIC)

WNuBapuante! adpuaHOTO MpeodpazoBanust. TuBapuanTHeie Gurypsl ahpuHHBIX Mpeodpa-
30BaHUMN.

['omorerusi.
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35. IloxoOue.

36. I'pymnma noao0ui.

37. Tlomobue duryp. [Ipu3Haku mogo0ust TPEYroIbHUKOB.

38. Tlonsarue aBmxeHus. VIHBapUaHTHI TBHKEHUS.

39. Knaccudukarus ABHKEHUHN TUIOCKOCTH.

40. IMapamienabHbIN IEPEHOC MIOCKOCTU U MPOCTPAHCTBA U €ro (JOPMYIIbI B CIIELIHATLHON CH-
cTeMe KOOpJIMHAT.

41. TToBOPOT INIOCKOCTH BOKPYT TOYKU. DOPMyIIbl TOBOPOTA INIOCKOCTH BOKPYT TOYKU B CIEIU-
aIbHON CUCTEME KOOPIUHAT.

42. OceBas cumMmeTpusi. DopMysibl 0CEBOM CUMMETPHH B CHIEIMATIBHON CUCTEME KOOPAUHAT.

43. Knaccudukaius ABHKEHUN TIPOCTPAHCTBA.

44. OceBoe BpatieHue. @opMyIibl 0CEBOTO BpalllCHHS.

45. 3epkanbHas cuMMeTpusi. PopMyIibl 3epKajibHON CUMMETPHUH B CIIELIUATIbHON CUCTEME KOOP-
JTUHAT.

46. TlomoOue KaK KOMIIO3UIIUSA TOMOTETHH U ABUKECHUS.

47. TI'pymnma ABM>KEHUU.

48. PaBenctBo (uryp. IIpu3Haku paBeHCTBa TPEYrOJIbHUKOB.

49. TlonsiTHe OKPYXXHOCTH. Y paBHEHHE OKPY>KHOCTH B TIPSMOYTOJIHOM JIEKapTOBOM CUCTEME
KOOPJWHAT.

50. Anrebpamyeckue JMHUHA BTOPOTO TOPSIIKA HA MJIOCKOCTH ¥ MX KAHOHMYECKUE YPaBHEHHUS.

51. [lpuBeneHue IUHUU BTOPOTO MOPSIKA K KAHOHUIECKOMY BHILY.

52. Onnunc. OCHOBHBIE CBOMCTBA.

53. ITapaGomna. OCHOBHBIE CBOMCTBA.

54. T'unep6ona. OcCHOBHbIE CBOMCTBA.

55. Tlonstue cdepsl. YpaBHeHHE cephl B IPSIMOYTOJIBHOM JEKapTOBOI cUCTeMe KOOPANHAT.

56. Anrebpanueckue MOBEPXHOCTH BTOPOTO MOpPsiAKa B IPOCTPAHCTBE U UX MPHUBEJICHHUE K Ka-
HOHUYECKOMY BUTY.

57. KanoHuueckue ypaBHEHHUS anreOpandecKux MOBEPXHOCTEH BTOPOTO MOPSIIKA.

58. DiHICcOnIEL.

59. T'umepOomonsl.

60. I[TapaGomoump.

61. Konuueckue moBepXHOCTH BTOPOTO MOPSAKA.

62. [{unuuaapudeckre MOBEPXHOCTH BTOPOTO MOPSIKA.

Kpurepun ouieHKH YCTHOr0 OTBETA HA BOIIPOCHI 110 AUCHUILIMHE
«I'eomerpus»:

v OreHKa 5 - eciy OTBET IOKa3bIBaeT TITy0OKOe M CHCTEMAaTHYECKOe 3HAHUE BCErO MPOTrpaMM-
HOTO MaTepHajia U CTPYKTYpbl KOHKPETHOTO BOIIPOCA, & TAKKE OCHOBHOI'O COJIEpPKaHUS U HOBa-
IIUH JIGKIIMOHHOTO Kypca M0 CPaBHEHMIO ¢ yueOHOM nuTepaTypoil. CTyJeHT AeMOHCTPUPYET OT-
YeTJIIMBOE M CBOOOJHOE BIIAJICHUE KOHLENTYAIbHO-TIOHATUHHBIM alapaToM, HayYHBIM SI3bIKOM
U TEPMUHOJIOTHEH COOTBETCTBYIOLIEH HAay4yHON 00acTU. 3HAHHE OCHOBHOM JIUTEpaTyphl U 3HA-
KOMCTBO C JOMOJHHUTEIBHO PEKOMEH0BaHHON JIuTepaTypoil. Jlornueckn KOppekTHoe U yOeau-
TEJIbHOE U3JI0KEHHUE OTBETA.

v OreHka 4 - 3HaHHE y3JIOBBIX MPOGIIEM MPOrPaMMbl 1 OCHOBHOTO COJICPIKAHUSI JICKIIHOHHOTO
Kypca; yMEHHE IOJIb30BaThCsl KOHLENTYaIbHO-IIOHATUMHBIM aIlllapaTOM B IIPOLIECCE aHAIM3a
OCHOBHBIX NMPOOJIEM B paMKax AAHHOW TE€MbI; 3HAaHHE BaKHEUIINX paboT U3 CIHMCKa PEKOMEH]10-
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BAaHHOH JMTEpaTypsl. B 1ienom jiorndeckn KOppeKkTHOE, HO HE BCErAa TOYHOE U apryMEHTHPO-
BaHHOE M3JI0KEHUE OTBETA.

v Orenka 3 — (parMeHTapHble, IOBEPXHOCTHBIC 3HAHUS BAKHEHIINX Pa3[eioB MPOrpaMMBbl U
COJIepKAaHUs JICKIIMOHHOTO Kypca; 3aTPYAHEHUS C UCTIOIb30BAHUEM HAYYHO-TIOHATHIHOTO ara-
pata ¥ TEPMHHOJIOTUM YYeOHOW AMCUMIUIMHBL, HETOJIHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM JIH-
TepaTypoi; YaCTUYHBIE 3aTPYAHEHHS C BBIIOJIHEHUEM [IPETyCMOTPEHHBIX IPOrPAMMON 3aJaHUIA;
CTpeMIJICHHE JIOTMYECKHU ONPEAEICHHO U MTOCIIEeI0BATENBHO U3JI0KUTh OTBET.

v OrneHka 2 — He3HaHHe, Ju00 OTPBIBOYHOE MPEICTaBICHHE O MaHHOW MpobiieMe B pamKax
y4eOHO-IIPOrpaMMHOI'0 MaTepHasa; HEyMEHUE UCII0JIb30BaTh MOHATUHHBIN anmnapar; OTCYyTCTBUE
JIOTUYECKOM CBSI3U B OTBETE.

7.3.2. TecTOBBIii MaTepuas Al TMATHOCTUKHA MHAUKATOPOB OLIEHUBAHUS C(POPMUPOBAHHOCTH
KOMIIeTeHIIH I

7.3.3. OueHouHble MaTepuaJibl. BApHAHTHI KOHTPOJIBHBIX PadoT

Hepeqem, 38}18HI/II\/’I, BBIHOCUMBIX HA KOHTPOJIbHBIE paﬁOTbI

Nel. BeruuciuTs miomaib OpueHTUPOBaHHOTO TpeyroyibHuka AABC, 3a1aHHOro KOOpAuHaTa-
MU CBOMX BEpIIUH:

a) A(2;1),B(3; 4), C(1; 6).

0) A(-2; 4) , B(0; -3), C(1; 7).

B) A(5; 4) , B(11; 0) , C(0; 3).

r) A(1; 2; 3), B(4; 5; 6), C(7; 8; 20)

m) A(1; 2; 3), B(0; 5; 6) , C(0; 0; 20)

e) A(-1; 2; 3), B(1; -2; 3), C(1; 2; -3)

Ne2. BUUCIUTH MJIOLIAh HEOPUEHTHPOBAHHOI'O YETHIPEXYrOJbHHMKA, BEPUIMHAMU KOTOPOTO

ciyxar Toukn A(1; 3), B(-2; 0), C(4; 3), D(-3; 5).

Ne3.Boruncnute 00beM TeTpas/ipa, BEPIIMHBI KOTOPOrO HAXOIATCS B TOUKAX:

a) A(2;-1;-1),B(5; -1; 2), C(3; 0; -3), D(6; 0; -1).

6) A(0; 0; 0), B(3; 4; -1), C(2; 3; 5), D(6; 0; -3).

Ned . YetsipexyronsHuk ABCD 3aman koopuHaTaMi CBOMX BEPIITHH:

A(2;-3;-1),B(-1;1; 1), C(-4; 5;6) , D(2; -3; 6).

Hokaxwure, uro ABCD- mutockuii BBITYKIIbIH yeTbipexyroibHuk. Haiinute:

a) TUIOIIA/Ib YEThIPEX YT OJIbHUKA;

0) KOCHHYCBHI €r0 yIJIOB,;

B) HANpaBJISIOUINI Yroi OMCCEKTPUCHI yIiia LA,

T') BEKTOP BH , rae H — ocHoBanue NEPIEHIUKYJIIApa, ONYLIEHHOTO U3 TOUkH B Ha npsamyro AC;
1) KOOPJIMHATHI LIEHTPa TSHKECTU YEThIPEXYroJbHUKA.

NeS.Haiinure KoopJMHATHI IEHTPA U PauycC Kaxk 101 U3 cdep:

1) x2+y2+2z2—-12x—6y+37=0

2) x2+y2+2z2+4y—10z+10=0

Ne6.BrIsicHUTD, Kakue MOBEPXHOCTHBIE (PUTYpPHI 33/1aHBl YPaBHEHUSAMU:

2x% + 3y +6x— 18y —12z+47 =0

2x? —3y?2 —2z2—8x+ 6y —12z—-21=0

2x?2 =3y +6x— 18y —12z+47 =0

x2+2y%2—4z2-8z—-8=0

Hown e
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Ne7 Hanumure ypaBHeHUE QUTYPBI, TS KXKI0W TOYKA KOTOPOU MOY/Ih PA3HOCTH PACCTOSHUMA
ot nByx AaHHbIX Touek F;(0;0; 3) u F,(0; 0; —3) ecTh BeMUMHA OCTOSIHHAS, PaBHAS YEThI-
peM.

Ne8. Toukn P u Q pacmonoxxensl Ha ctopoHe BC tpeyronbsanka ABC Tak, uyTo
BP:PQ:QC=1:2:3. Touka R neaut ctopony AC 3Toro TpeyrojbH1Ka TaK, 4YTO
AR:RC=1:2.Touku S u T - Touku nepeceuenuss npsmoid BR ¢ npsameimu AQ

AP COOTBETCTBEHHO.

a) Jlokaxwure, uyto tomaan tpeyronsHukoB ABS u AST paBHBI.

0) Haiigure oTHOImEHHE tuIomaan 4eteipexyroibauka PQST k mmomaan

tpeyronsHuka ABC.

Ne9. B npaBuibHO# TpeyronbHoi mupamuae SABC ¢ BepmmHoii S, Bce pedpa KOTOpoit

paBHbI 6, Touka M - cepenuna pebpa BC, Touka O — ieHTp OCHOBaHUS TUPAMHU/IBI,

touka F genut orpezok SO B oTHOmIeHUH 1:2, cunTasi OT BEPIIUHBI MTUPAMUIBI.

a) Haitnute oTHOIIEHME, B KOTOpOM 1uiockocTh CMF aenut otpe3ok SA, cuutas ot

BEPIIUHBI S,

0) Haiigure yronm mexny mmockoctsmu MCF u ABC.

Nel0.CocraBuTh ypaBHEHHUE MPSAMOU, poxosaiei uepe3 Touky M(-1; 4) u oTcTosIImeii OT TOUKH
N (-2; -1) Ha paccrosiHue, paBHOE 5.

Nell.CocraBuTh ypaBHEHHE OMCCEKTPHCHI TOTO YIiIa MEKIY IPAMBIMA X+2Y-5 =0 u

3X-6y+2 = 0, B KOTOPOM JIKUT Ha4ajao KOOPJUHAT.

Nel2.Jlanbl ypaBHeHus X+2y-3 = 0, X+y-2 =0 naByx ctopoH TpeyroisHuka ABC u ypaBHeHue
5X+6y-15 = 0 ogHo#t U3 ero menuan. CoCTaBUTh yYpaBHEHUE TPEThEH CTOPOHBI.

Nel3.Boauciauth 00beM TeTpadapa, BEPIIHHBI KOTOPOTO HaxomaTes B Toukax A(2; -1; -1), B(5; -
1;2),C(3;0;-3) u D(6; 0; -1).

Nel4. Haiitn mummny Boicotel AH terpasapa ABCD, BepmmHBI KOTOPOTO HAXOIATCS B TOYKAX
A2; -4; 5), B(-1; -3; 4), C(5; 5; -1), D(1; -2; 2).

Nel5. Beraucnuth pacCTOSIHUE OT Havyaia KOOPAWHAT JI0 TUIOCKOCTH:

a) 15x =10y +62z—190=0; ©6)2x—3y+5z—3=0.

Nel6. Hanucath ypaBHEHHE TIIIOCKOCTH, IPOXOIAIICH Yyepe3 TOUKH

M;(—=1; 0;3) u M,(1; 1; 2) u orcTosIIel OT HaYaJIa KOOPIAWHAT HA PACCTOSTHAN \/2—5 .

Nel7. Ha ocu Oz HaiiT TOuKy, paBHOynaineHHyto oT Touku M (1;1; 4) u ot muiockoctu 2x —
2y +z—12=0

Nel8. BeraucianTh paccTOSTHUE MEXKTY CIIEIYIOIIMHE MapajuIeTbHBIMH TUIOCKOCTSIMHU:

m:x—3y+2z+1=0
My: 2x —6y+4z+3=0

Nel9. CocTaBuTh YpaBHEHHS MHOXECTB TOYEK, OTCTOSIINX OT IJIOCKOCTH
m: 6x — 3y + 2z — 14 = 0 Ha pacCTOsIHMH, paBHOM 3.

Ne2(. HaiiTu paccTosiHie OT TOYKH JI0 TIJIOCKOCTH B KaXKJIOM U3 CJIEAYIOIIUX CIY4YaeB:
ayM; (1; =2;2),m: 2x+y+2z—7=0;

6) M, (3; 0;4) ,m: 2x+3y +3z+8=0;

B) M3 (—1; 2;+/2) , m: 5x — 3y ++/2z = 0;
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Ne21. CocTaBuTh ypaBHEHHE MHOKECTBA TOUEK, PABHOYIAJICHHBIX OT JABYX MapaJlIeIbHbIX
IUIOCKOCTEH B KOKAOM M3 CICIYIOIIUX CITy4aes:

a)2x—y+3z—4=0u2x—-—y+3z—-5=0;
0)x+y—2z2—3=0ux+y—2z2+7=0;

B)3x—y+z+5=0u3x—-y+z+15=0.

Ne22.Haiitu yron mexy npsiMod | v mI0CKOCTBIO 7T, €CIM OHU 3aJIJaHbl CBOMMU YPaBHCHUSIMH:

a) x=1+2t, y=3t, z=—-2+t m2x—y+z+1=0;
0)lix=1-2t, y=1+3t, z=-1+3t m2x—y+z+1=0;
pliE=2=20 m2x—y+z+1=0.

Ne23. BeruuciauTh yroia MeKIy III0CKOCTAMMU:

A)x—y+3z—4=0u2x—-3y+3z—5=0;
O)x+y—2z2—3=0u2x+7y—2z+7=0;
B)3x—y+z+5=0u3x—-y+z+15=0.

Ne24, Hanucatb ypaBHEHHE TUIOCKOCTH, IPOXOSAIICH Yepe3 TOUKH

a) M1(=1; 0;3) u My(1; 1; 2) u M3(1;6;7);

0)M.(1; 2;3) u My(2; 1; 3) u M3(0; —1; 2);

B) My(1; 2;3) u M(0; 3; 6) u M3(0; 0; 0);

Ne25. HaiitTu ypaBHEHHE IJTIOCKOCTH:

a) npoxozsiei yepes Touky A(2; 0; 3) u mapasensuoi Bekropam d(1;0; 1) u b (2;1; 3);
0) npoxomsuieit uepes Touky A(0; 0; 1) u mapaiensHO# Bektopam ¢(2; 1;5) u d (1;0; 1).
Ne26. Tans! Bepmunsl TeTpasdapa ABCD: A(4;0;2), B(0;5;6), C(4; —1;3),D(3; —1;5).
Hanucars:

a) YpaBHEHHE TUIOCKOCTH , TPOXOIAIIeH uyepe3 pedpo AB u mapamnensaoii pedpy CD;

0) ypaBHEHHE TIOCKOCTH, IPOXOIAIICH Yepe3 BeplInHy 4 U nmapajuienbHoil rpanu BCD.
Ne27. YCTaHOBUTHh B3aMMHOE PACIOJIOKEHHUE CIEAYIONIUX Nap TUIOCKOCTEM:

a) 15x =10y +62—190=0, 2x—3y+5z—-3=0;
0)3x+y—z+2=0,6x+2y—2z+3=0;

B)x+y+z—1=0, x+y+z=0.

Ne28. Haiitu npsimyro nepecedeHus I0CKOCTeH, T. €. ob1ee pedpo IByX MIOCKOCTEH:

a) my: x—3y+2z+1=0um,: 2x —y+4z+3 =0;
0)m:2x—3y+2z+1=0um,: 2x —4y+4z+3 =0.

y z+3
E = —1 " IIJIOCKOCTH

o o x—3
Ne29. Haiitu Touky nepecedeHust mpsmon [ : - =
mbx—3y+2z—14=0.
Ne30.BbIsscHUTH B3aUMHOE PacIoJIOKEHUE IBYX MJIOCKOCTEH:

A)x—y+3z—4=0u2x—-3y+3z—-5=0,
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O)x+y—2z2—3=0u2x+7y—2z+7=0;
B)3x—y+z+5=0u3x—-y+z+15=0.

Ne31.HaiiauTe ypaBHEHHE MHOXKECTBA TOUCK, /IS KAXJI0M U3 KOTOPBIX MOJYJIb Pa3HOCTHU pac-
cTosiHui oT nBYX Touek F;(4;0) u F,(—4;0) pasHa 10.

Ne32. Haiiaure niuHbI OAyoceld U KOOPAUHATHI (DOKYCOB CIICIYIOUTUX JIIUIICOB:

a)4x%>+9y? —-36=0 B) x2+9y2 =9

0) 4x% + 144y2 =576 =0 r) 9x%+25y2—-1=0

Ne33. CocTaBbTe KAHOHMUYECKOE YPABHEHHE ILIUTICA, €CIIH:

a) BEPIIMHBI 3JUTUIICA MMEIOT KoopauHatel A4 (6;0) ,A,(—6;0), B;(0; 3), B,(0; -3);

0) dokanbHOe paccrosinue 2¢ =10, a manas noxyock b =5;

V3 —n.
B) DKCLIICHTPUTET & = <2 00JIbIIas MONIyoch a =3;
I') OKCIICHTPHUTET € = /3/5, a Manas noayoch b =2;

N | =

1) paccTosiHue MexXay (pokycamu paBHO 8, a SKCLIEHTPUTET € =

Ne34 Hanuimure ypaBHEHHE MHOKECTBA TOUCK, I KaXK/I0M U3 KOTOPBIX CYyMMa PacCTOSTHUN OT
nByx Touek F;(4;0)u F,(—4;0) pasen 6.

Ne35.CocraBbTe KaHOHHUYECKOE YpaBHEHHE 1apaboIibl B KAXKIOM U3 CIEAYIOIIUX CIy4Yaes:

a) ®okyc umeet KoopauHatel (3; 0)

0) ®okyc umeet koopauHatsl (0; 5)

B) /lupextpuca umeer ypaBHenue x + 15 = 0

r) upexTpuca umeer ypaBHenue y + 12 = 0

Ne36.Haiinute nonsipHble KOOPAWHATHI TOUEK, 33JaHHBIX CBOUMH J€KApPTOBBIMH KOOPAMHATAMM:

A(0;3) ,B(1;1), C(V3; 1), D(-3; 3) , E(1; -V3) , F(-2sin%; 2cos 2).

Ne37.HaiinuTe nuanHApUYECKHE KOOPIMHATHI TOYEK MO UX MPSIMOYTOJIbHBIM KOOPAUHATAM:

A@3; —4;5) ,B(1;-1;-1), C(v/3;1;0), D(-6; 0; 8) , E(4c0s15%; —4sin15°; 1),

F(-=sin%; = cosZ; E).
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Ne38.Haiinute chepuueckue koopauHatsl (p; @; 6) Touek, 3aJaHHBIX MPAMOYTOJIBHBIMU KOOP-

JTMHATaMH

A(-8; -4; 1), B(-2; -2; -1), C(0; -4; 3), D(1; -1, -1), E(O; 1; 0).

Ne39. Kakumu Oyayt koopauHatsl Touek A(-4; 5), B(3; -2) 1 M(X; y) mocie Toro, Kak npsMo-
YTOJIbHBIE OCH KOOP/IMHAT, K KOTOPBIM OHU OTHECEHBI, TIOBEPHYTH OKOJIO Havaa:

a) Ha MPSIMOU YTOJIb IPOTHUB YACOBOM CTPEIIKH

0) Ha IPSMOM YToJI 110 YacOBOI CTpEJIKe;

B)HA JIBa MPSIMBIX yria?

Ne40. Haiinure dpopmyinsl npeodpazoBanus ad(GUHHON CUCTEMBI KOOPIUHAT Ha MJIOCKOCTH B
KaXJIOM U3 CJIEIYIOLINX CIy4aeB, €CJIM JaHbl CTapble KOOPANHATH HOBBIX 0a3MCHBIX BEKTO-
POB U cTapble KOOPAMHATHI HOBOTO Hayajia KOOPMHAT:

a) e1(2,—1), €5(3,7),0°(1; 3);

6) €1(3,0), €2(0,5),0'(2; 4);

B) €1(0,—2), €3(3,0),0°(0; 7);

r)e;(k,0), e;(0,k),0'(0;0).
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8.IlepevyeHb OCHOBHOI U TONOJHUTEJIbHON Y4eOHO JIUTEPATyPbl, HEOOXOAMMO¥ JISI 0CBO-
eHus AucuunanHbl. Uadopmannonnoe odecnevenne 00pa3oBaTeIbHOI0 Mpomecca

8.1. Ocnosnaa numepamypa:

1. Aranacsn, C. JI. 'eometpus 1: yueObnoe nocodue st By3oB / C. JI. AranacsH, B. I'. T1o-
kpoBckuit; moxa pex. C. JI. AtanacsHa. - 3-e usn. - Mocksa: JlabopaTopus 3nanuid, 2021. -
334 c. - ISBN 978-5-93208-507-3. - TekcT : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1986569 (nata oopamienus: 12.07.2024). — Pesxum no-
CTyHa: 1O MOATHNCKE.

2. Aranacsh, C. JI. 'eomerpus 2: yue6noe nocobue / C. JI. Aranacsn, B. I'. [TokpoBckuii, A.

B. YmakoB. — 4-¢ u3z. (91.). — Mocksa: JlabopaTtopus 3Hanui, 2024. — 547 c. — ISBN
978-5-93208-695-7. — TekcT : aneKkTpoHHBIH // JIaHb : 3JIeKTPOHHO-OUOIMOTEeYHAsT CUCTe-
ma. — URL.: https://e.lanbook.com/book/400175 (nara ooparenus: 12.07.2024). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

3. T'eomerpuueckue moctpoenus B 2D: meroandeckue ykasanus / coctaButens A. H. KOpos.
— Boponex: BI'TY, 2024. — 30 ¢. — TekcT: anekTpoHHsbIi // JIaHb: 3JIeKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/417416 (mata oOpamieHus:
11.07.2024). — Pexxum qocTyna: AJsl aBTOPH3. TOJIb30BaTENICH.

4. JlamasH, A. A. ['eomeTpudeckue MOCTPOSHUS Ha IJIOCKOCTH U B POCTPAHCTBE: 3a/1a4U U
pemienus : yuebnoe nocodbue / A. A. lanasn. — 2-e u3g. — Mocksa : ©DOPYM: UH®PA-
M, 2020. — 464 c. : w1. — (IIpodeccuonanproe odbpazopanue). - ISBN 978-5-91134-807-6.
- Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1082973 (nmara oOpa-
meHust: 25.09.2021). — Pexxum goctyma: 1mo moJIrucKe.

5. Edumos, H. B. Kpartkuii kypc ananutnueckoii reomerpun: Yueonuk/ Epumon H. B., 14-e
u31., ucrpas. - Mocksa : DUSMATIINUT, 2014. - 240 c. ISBN 978-5-9221-1419-6, 500 ak3.
- Texcr : anextponnsiit. - URL: https://znanium.com/catalog/product/537806 (mata oopa-
meHust: 12.07.2024). — PexxuMm goctyna: 1mo moJImucKe.

6. Edumos, H. B. Briciias reomerpus / H.B. Edpumos, - 7-e uzn. - Mocksa: ®U3MATIINT,
2004. - 584 c¢.ISBN 5-9221-0267-2. - Tekcrt: anekTpoHHsbIi. - URL:
https://znanium.com/catalog/product/544579 (nara obpamenus: 12.07.2024). — Pexxum no-
CTyHa: 1o MOATHUCKE.

7. Kucenes, A. II. T'eomerpus: yuebnuk / A.Il. Kucenes; nox pengakuueit H.A. I'maronesa. -
Mocksa: ®U3MATIIUT, 2013. - 328 c. - ISBN 978-5-9221-0367-1, 1500 »k3. - URL:
https://znanium.com/catalog/product/ 439017 (mata obpamienus: 30.07.2020). — Pexum m0-
CTyIa: Mo MoANnucKe. — TeKCT: 31eKTPOHHBIM.

8. COopHUK 33/1a4 110 aHATUTUYECKOM reOMETpUH U JIMHEHHOH anredpe : yueOHoe nmocodue /
nop pea. FO. M. CmupHosa. - 2-e u3., nepepad. u jomn. - Mocksa : Jloroc, 2005. - 369 c. -
ISBN 5-94010-375-8. - Tekcr : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/469055 (nara oopamenus: 12.07.2024). — Pexxum 1o-
CTyIa: TIO TTOAINCKE.

8.2. /lononnumenvnas numepamypa:

1. Amnwucekos, B. B. AHanuTnueckas reoMeTpus: MpakTUYeckoe nocodue: yuedHoe nocodue /
B. B. Anucskkos, U. B. binznen. — IN'omens : ['TY umenn ®@. Cxopunsl, 2023. — 50 ¢. —
ISBN 978-985-577-943-9. — Tekct: anekTpoHHbIH // JIaHb: 271eKTpOHHO-OUOIMOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/370034 (nara obparienus: 12.07.2024). — Pe-
KMM JOCTYTA: IS aBTOPH3. TTOJIb30BATEICH.
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10.

11.

Aranacsg, JI. C. 'eomerpus JlobaueBckoro : yueoHOoe mocodwue / JI. C. AtanacsH. - 4-e U3 .
- Mocksa : JIaboparopus 3Hanuii, 2021. - 467 c. - ISBN 978-5-93208-508-0. - Tekcr : anek-
tpouHbIi. - URL: https://znanium.com/catalog/product/1986570 (mata oOpaieHus:
12.07.2024). — Pexxum A0CTyIa: 110 MOJIIHCKE.

Artanacsn JI. C., basbuieB B. T. I'eometpus. B 2-x 4. U.1. YyeGHoe mocoOue 11 CTYACHTOB
¢u3.-mar. dak. nea. ua-ToB. — M.: [IpocBemenue, 1986. — 336 c.

Aranacsa JI. C. u Atanacsu B. A. CoopHUK 3a7a4 110 TeOMETpHH. YUuel. mocoOue s CTy-
neHToB (u3.-mat. ax. nea. un-toB. — M.: [Ipocsemienue, 1973. — 356 c.

banankuna, E. C. Kpussie BToporo nopska : yaeoHoe nocooue / E. C. banankuna. —
Mocksa: PTY MUPDA, 2023. — 82 ¢. — ISBN 978-5-7339-1733-7. — TekcT: 27eKTpOH-
HbIH // JlaHb: anekrponHo-6ubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/331637 (nara obparenus: 12.07.2024). — Pexxum moctymna: s
aBTOPU3. NIOJI30BATEIICH.

boprakoBckuii, A. C. AHanuTudeckas reoMeTpusi B IpUMepax U 3ajadax: yuebHoe nocoodue
/ A.C. boprakoBckuii, A.B. [TanteneeB. - MockBa : UH®PA-M, 2020. - 496 c. - ISBN
978-5-16-103327-2. - URL.: https://new.znanium.com/catalog/product/1069929 (nara 006-
pamenus: 27.03.2020) — TekcT: 3IeKTPOHHBIM.

Kyxkosa, I'. C. Ananuruueckas reometpusi. BekropHas u nuHeiiHas anreodpa : yueOHoe 1mo-
cobue / I'.C. XKykosa, M.®. Pymaiino. — Mocksa : UHOPA-M, 2019. — 415 ¢. — (Bsic-
nree oopazosanmue). - ISBN 978-5-16-108299-7. - Tekcr: anexkrponHsIit. - URL:
https://znanium.com/catalog/product/1067421 (nara obparienus: 25.09.2021). — Pexum
JIOCTYTIA: 110 MOATHCKE.

WBneBa, A. M. Pemienue 3aa4 o aHaTUTUYECKOM TreoMeTpHH : yueOHoe mocodue / A. M.
Wsnesa, O. 0. bpenuuxuna, J[. P. KoBanbuyk. - HoBocubupck : M3a-so HI'TY, 2020. - 58
c. - ISBN 978-5-7782-4218-0. - Tekct : anekrponHsIi. - URL:
https://znanium.com/catalog/product/1870346 (nata oopamenus: 12.07.2024). — Pexxum no-
CTyMa: MO MOAIHUCKE.

PxxeBckuii, C. B. Briciias maremaruka I: nmuneitHas anredpa v aHaTUTHYECKast TEOMETPUS :
yuebHoe mocodue / C.B. PxkeBckuii. — Mocksa : UTHOPA-M, 2019. — 211 c. - ISBN 978-
5-16-108269-0. - Tekcr: anexkrponHsIit. - URL:
https://znanium.com/catalog/product/1065260 (nata obpamienus: 25.09.2021). — Pexum
JIOCTYTIA: 110 ITOAIMCKE.

TemepOekoBa, A. A. AHamUTHUYECKasi TEOMETPUS: MPAKTUKYM I10 PELICHUIO 3a7a4: yueOHOe
nocobue / A. A. Temep6ekoBa ["'opHO-AnTaiickuii rocyaapcTBeHHbIH yHUBEpcUTET. — ['op-
Ho-Auraiick: AT'Y, 2019. — 159 c. 0 URL.: https://e.lanbook.com/book/159340 (mara 06-
pamenusi: 06.04.2021). — Pexxum noctyna: uisi aBTOpU3. MoJib3oBaTenel. - TekcT: anek-

TPOHHBIN.

Vr1kuna, T. U. 'eomerpusi: BektopHoe mpocTpaHcTBO. I'eoMeTpHs IIIOCKOCTH U ITPOCTPAH-
cTtBa. ['eomeTpuueckue nmpeodpa3zoBaHus U MOCTPOSHUS | yUeOHO-METOIn4YecKoe nocooue /
T. N. YTkuHa, A. A. YTKHH. - 2-¢ u31., cTep. - MockBa : ®JIMHTA, 2018. - 144 c. - ISBN
978-5-9765-3944-0. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1859862 (nata oOpamienus: 12.07.2024). — Pesxum no-
CTyIa: IO TOAIHUCKE.

9. TpeGoBaHus K yCJI0BHAM peanu3anuy padoyeil nporpaMMsbl AUCHHUIIMHBI (MOLYJI51)

9.1. Obwecucmemnuvle mpetosanus

JuieKTPpOHHAs1 HH(OPMANTMOHHO-00pa3oBaTeabHas cpena PI'bOY BO «KUT'Y»
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Kaxxnprit oOyvaromuiicss B TeueHHE BCETO TMEpHoa 00ydeHUss 00eCTICUeH WHANBUIAYATb-
HbIM HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTENbHON Cpere
(OUOC) YuuBepcurera u3 000 TOYKH, B KOTOPOH HMMeETCS AOCTYH K HMH(OPMAIIMOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTu «HTepHeT», Kak Ha TEpPUTOPUH Y HUBEPCUTETA, TAK U BHE €€.

OynkuuonupoBanne IMOC obecnieunBaeTcss COOTBETCTBYIOIIMMU CpeAcTBaMHu UHMOP-
MaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH M KBanudukauueid pabOTHHUKOB, €€ HCIOJIb3YIO-
mux 1 noajaepxuparomux. Oynkurnonuposanue IMMOC cooTBeTCTBYET 3aKOHOAATENbCTBY Poc-
cuiickoi denepanum.

Anpec odurmaabHOro caiita yauepcurera: http://kchgu.ru.

Anpec pasmererns JUOC GI'BOY BO «KUI'Yy»: https://do.kchgu.ru.

DJ1eKTPOHHO-0MOINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBbIE OHOJINOTEKH)

VueGHbiil rox HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM pPeK- Cpoxk aeiicTBus
BU3HTOB JOKYMEHTA
2025-2026 OnexTpoHHO-0nbnuoTeyHas cuctema OO0 «3Ha-
Y4€OHBIN TOJl | HUYMM. ot 14.05.2025r.
HoroBop Ne 249 36¢ ot 14.05.2025 . no 14.05.2026r.
DJIeKTPOHHBIH aapec: https://znanium.com
2025-2026 DnexTpoHHO-0MbnuoTeyHas cucrema «Jlauby». [lo-

or 11.02.2025r.

y4eOnbii rog | rosop Ne 10 or 11.02.2025 r. 10 11.02.2026r.

DnexTpoHHbIN agpec: https://e.lanbook.com

2025-2026 DnexkTpoHHO-OnOmoTeunas cucrema KUI'Y. Ilo-
y4eOHbIH ro7; | JokeHue 00 Db yTBepk/IeHO YUEHBIM COBETOM OT

30.09.2015r. TpoTokon Ne 1. becepotmbiit
DnekTpoHHbI aapec: http://lib.kchqgu.ru
2025-2026 HanmonanwsHas snexktponHas 6ubanorexa (HOB).
yuebOHnsiii rog | Horosop Nel01/H3B/1391-n ot 22.02.2023 r. beccpounslii
DeKTpOHHBIH aapec: http://rusneb.ru
2025-2026 Hayunas JJIEKTPOHHAs 6ubnmoreka
y4eOHBIN TOT «ELIBRARY.RUy». JInueH3uoHHOE COTIJIAIIeHNUE o
beccpounblii

Nel15646 oT 21.10.2016 T.
DnexTpoHHbIH aapec: http://elibrary.ru

2025-2026 OnexTponHbIi pecype Polpred.comO630p CMMU.
y4eOHBIN TOT Cornanrenue. becruiaTtHo. beccpounblii
OnektpoHHsI axpec: http://polpred.com

9.2. Mamepuanvno-mexnuueckoe u yuedno-memoouueckoe odecneyenue OUCYUnIuHbl

3ausaTusg IMPOBOJATCA B y‘-IC6HLIX AYAUTOPUAX, NPCAHAZHAYCHHBIX Ui IPOBCACHUA 3aHs-
THH JICKHUOHHOT'O U MPAKTUYCCKOI'0 THUIIA, KYPCOBOI'O ITPOCKTUPOBAHUA (BLIHOJ'IHCHI/ISI KYPCOBBIX
pa60T), IpYNIOBBIX U UHAWUBUAYAJIbHBIX KOHCYHLT&HHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)I(YTO‘{HOﬁ
aTTeCTallu B COOTBETCTBUHU C PACIIMCAHUCM 3aHATHN 11O 06pa30BaTCHLHOI>'I nporpamme. C onu-
CaHUEM OCHAIIICHHOCTHU ay):mToprI MO>XHO O3HAaKOMHUTLCS Ha caiite YHUBCPCUTETA, B Pasgciic
MaTCPpHUAIIBHO-TEXHUYCCKOT'O obecrieueHus OCHAIIICHHOCTHU 06p330BaTeJ'H)HOFO mponecca 1o
azapecy: https://kchqu.ru/sveden/objects/

9.3. Heo0x00umblii KOMRIEKM JTUUEH3UOHHO20 NPOZPAMMHO20 00ecnedeHus

—  MicrosoftWindows (JTuuensus Ne 60290784), 6eccpounas
—  MicrosoftOffice (JIuttenszust Ne 60127446), 6eccpounas
— ABBY FineReader (nmunensust Noe FCRP-1100-1002-3937), 6eccpounas
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— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

— Kaspersky Endpoint Security (JIuuensuss Ne 280E-210210-093403-420-2061), c
25.01.2023 r. mo 03.03.2025 r.

- Kaspersky Endpoint Security. JloroBop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok aeiictBus auneHsuu ¢ 27.02.2025r. mo 07.03.2027r.

9.4. Cospemennuvie npogheccuonanvrvie 6a3vl OGHHBLIX U UHPOPMAUUOHHDBIE CRPABCOUHbLE CU-

cmemol

1. denepanbHblil mopran «Poccuiickoe odbpasoBanuey - https://edu.ru/documents/

2. Ennnas xomnekuust nudpoBbix 00pa3oBaTelbHBIX pecypcoB (Enunas KoJekuus
LIOP) — http://school-collection.edu.ru/

3. basel nanHbIX Scopus u3naTenbCcTBa
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. [Topran ®DenepaiabHBIX TOCYIApPCTBEHHBIX O00pPa30BATEIbHBIX CTAHIAAPTOB BBICIIETO
obpasoBanus - http://fgosvo.ru.

5. @OenepallbHbIl LIEHTp HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (DPLIMOP) —
http://edu.ru.

6. Enunas xomneknms mudpoBbIX oOpa3oBarenbHbIX pecypcoB (Eamnas kosmexuus
LIOP) — http://school-collection.edu.ru.

7. Nudopmannonnas cucrema «EqmHoe OKHO AOCTymHa K 00pa30BaTENbHBIM PECypcamM»

(UC «Enunoe okuo») — http://window/edu.ru.

10. Oco0ennocTu opranmsanuu oﬁpasonaTenbﬂoro nmpouecca s Jimg
C OrpaHNIY€HHBIMHA BO3MOKHOCTAMMU 310POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuii rocy1apcTBEHHbI yHHUBEPCUTET MMEeHH Y.JI.
AnuneBa» co3maHBl YCIOBHS IS TTOJYYEHHUS BBICIIETO 00pa30BaHUs 10 00pa30BaTENbHBIM IIPO-
rpaMMaM oOy4aroluXcsl ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMU 3710poBbs (OB3).

CrnenuanbHble YCIOBUS A oidydeHus oopasosanus no OIIBO obydaronumucs ¢ orpa-
HUYEHHBIMU BO3MOXKHOCTSIMH 37I0pOBbs onpezesieHsl «llonoxenuem o6 obydenun jaui ¢ OB3 g
KYI'Vy», pa3MelieHHbIM Ha caiite Y HUBepcuTeTa 1o aapecy: http://kchqu.ru.
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11. JIucr perucrpanum u3MeHeHUil

B paboueii mporpaMMe BHECEHBI CIEAYIONINE U3MEHEHUSI:

HN3menenue

JdaTa u HOoMep PoOTOKOJIa
Y4Y€HOI'0 coBeTa
daxyabTera/ HHCTUTYTA,
Ha KOTOPOM ObLIIM
paccMoOTpeHbl BONPOCHI 0

[JdaTa u Homep
MPOTOKOJIA Y4€HOI0
coBeTa
YHuBepcurera, Ha
KOTOPOM ObLIH

HEe00X0AMMOCTH BHECEHH A YTBepPKIAeHbI
n3MmeHnennii B OIIBO n3MeHnenuda B OIIBO
[TepeytBepxkaena OITBO. O6HOBIE- 29.04.2025r., 30.04.2025r.,

HBbI: Y4eOHBIN IJ1aH, KaJleHAapHbIN
yueOnbIit rpaduk, PIT/1, PIIII, npo-
rpammel ['MA, BoctiuTanus, KajieH-
JAPHBIH MJ1aH BOCTIUTATEIbHON pabo-
THI.

OOHOBIIEHBI JOTOBOPBI:

1. Ha antuBupyc Kacnepckoro. ([o-
roBop Ne56/2023 ot 25 sHBaps
2023r.). HeiictByet n0 03.03.2025r.
2. Ha antuBupyc Kacnepckoro. ([o-
rosop Ne 0379400000325000001/1
ot 28.02.2025r. [leiicTByer 1o
07.03.2027r.

3. Horosop Ne 10 ot 11.02.2025r. 36¢
«Jlanby. JleitictByer mo 11.02.2026r.
4. Norosop Ne 238 36¢c OO0 «3Ha-
Huym» oT 23.04.2024r. [leficTByeT 10
11 mas 2025r.

Jorosop Ne 249-36¢ OOO «3Hanu-
ym» ot 14.05.2025r. JleiictByeT no
14.05.2026r.

npoTokos Ne 8

npotokost Ne 8
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