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1. OBBEM JUCHUILJIMHBI

44.03.05 - llenaroruyeckoe  oGpazoBanue (¢ aByms  npoduasvu NOArOTOBKH)
(Hanpasnennocts — ®@usuka u MaTeMaTHKa)
Beero: 9 3a4eTHbIx equHun TPYAOEMKOCTH (324 akameMuueckux 4acoB)
Ounas popma o6yuenns
2 Ha scio Cemectp

& Buz yueGHoi paborsr ey 5 3 3
AyauTopHbIe 3aHSTHS (KOHTAKTHAS
paboTa ¢ npenoaasartenem), Bcero 192 64 64 64
4ac0B, B TOM YHCJIE:
Jlexiun 96 32 32 32
[IpakTHueckue 3ausTHs 96 32 32 32
CamocrosiTenbnas pa6ora, Bcero 132 44 44 44
HaCOB B TOM YHCJe: =]
TloaroroBka k 3k3ameny 81 27 27 27
Jlpyrue Bus caMocTosTenbHOM paGoTsl
(caMoCTOsTENILHOE H3yUEHHE TeM 51 17 17 17
(Pa3zaenoB) AMCLMIIHHDI)
Bua npomesxyrounoii arrecTanuu Ox3amen IK3ameH Ok3ameH IK3amMeH
O6was Tpya0eMKOCT JHCUHUILIMHEBI B 324 108 108 108
TPYAOEMKOCTE IO CEMECTPAaM, YACOB
44.03.05 - Ilenaroruyeckoe  o6pasoBanue (¢  aByms npoduasmu NOArOTOBKH)
(Hanpasiensocts — Matemaruka u UHPOpPMATHKA)
Bcero: 9 3auerHbIx equnuI TpyRoeMKkocTH (324 akanemudeckux yacos)

3aounas dopma obyqenus
5 Ha scro Cemectp
Bupn y4ebHoit paborsr . ) 3 3

AyauTOpHbIE 3aHATHS (KOHTAKTHAS
pabora ¢ npenoaasatesem), Beero 24 8 8 8
4acoB, B TOM YH(Je:
Jlexupu 12 4 4 4
IIpakTuueckue 3ansTHs 12 4 4 4
CamocrosiTensnas paGora, Beero 300 100 100 100
YacoB B TOM YHCJe:
TloaroroBka k sk3ameny 81 27 27 27
Hpyrue BUABI cCaMOCTOSTEILHOM paborsi
(CaMOCTOATENBHOE H3yUEHHE TEM 183 73 2178 73
(pasaenos) aucuunauHe)
Kypcosas pabora 36 - 36 -
Bup npomesxyrounoii aTrecTanun Sk3amen SK3ameH Jx3ameH Ox3ameH
Obuas TpyA0eMKOCTh AMCHHILIHDI H 324 108 108 108
TPYAOEMKOCTD I10 CEMECTPAaM, YACOB




2. MECTO JUCIMIIIMHBI
B CTPYKTYPE OBPA30OBATEJbHOMN NPOIPAMMBI
Hucuuniusa  «eoMeTpus» OTHOCHTCH K BapUaTUBHOM 4acTH, (opmupyemoii
y4aCTHUKaM{ 00pa30BaTeNbHbIX OTHOLIEHWH, Oiioka Bl «ucummmnsl (Monyau)». Jlanuas
NUCUUIIMHA 0a3supyeTcss Ha KOMIETEHIHUSX, COOPMHPOBAHHBIX B PaMKaX MLIKOJBHOIO Kypca
MATEMATHK{ UM COOTBETCTBYIOLIMX TUCLMILIMH CPEHETO NPODECCHOHATLHOTO 06Pa30BaHMS.
3HaHUs, TIONyYEeHHblE NPU W3YYEHHH MUCHUTUIMHBI «I €OMETpHUA», JIeKAT B OCHOBE
(pU3MKO-MaTEMATHYECKOrO 06PAa30BaHUS, OHH HEOBXOUMEL AJIs TIOHMMAHWsI ¥ OCBOEHHUS KYPCOB
MaTEMATHKH, QU3UKH, KOMIBIOTEPHBIX HAYK W UX NPUIOKEHUA. B 4acTHOCTH, 3HAHUA DAHHOrO
Kypca MCIOJIB3YIOTCA B ajiredpe, MaTeMaTHYeCKOM aHaNU3e U JIp.

3. INIAHUPYEMBIE PE3YJIBTATHI OBYUYEHHUS

Lenbto ocsoenns mucuumintel «'eoMeTpUs» SBASETCS nojiy4enue QyHIaMeHTaIbHOTO
00pasoBaHus, CHNOCOGCTBYIOMEr0 pasBUTHIO  JTHYHOGCTHL. [lpu ocBOeHMM AUCUMILIUHBI
BbIPA0ATEIBACTCS OOLIEMaTeMaTH4eCKas KyIbTypa: yMEHHE JOTMYECKHU MBICJIUTD, MPOBOAMTHL
AOKa3aT€nbCTBa OCHOBHBIX  YTBEPKACHUH, YCTAHABIMBATL JIOTMYECKHE CBS3H MEKIY
MOHATHAMH, NPUMEHSATD NOJY4€HHBIC 3HAHMS [ PEINEHMs IeOMETPUYECKHMX 3a[ad M 3ajau,
CBSA3AHHBIX C MPUIOKEHUAMH FEOMETPUUECKUX METOLOB.

3anauamu ocsoenust mucHMILIMHE! «[€OMETPUSY SBISIOTCS: U3y4€HHE TEOPETHYECKOrO
Marepuana; OBIAJCHHWE TOHATHAMH, TeopeMamu, (QOPMyTaMH B TECHOM CBS3H C
COOTBETCTBYIOIUMMH  pa3Ne€NamMy  IIKOJBHOM TEeOMETPUHM; MOArOTOBKA CTYHEHTOB K
CaMOCTOATE/ILHOMY  M3YHEHHIO Das[eNioB IeOMETPHMH, HEOOXOIMMBIX B paboTe yumTens;
OBJIAZICHNC KJIACCUYECKUM MATEMATHYECKHM amapaToM Ul AaJIbHEMINEro WCHOJIb30BAHMS B
NPUIOXKEHUSX,

Komnerenuun, dopmupyemble B pesynsrate ocBOeHHs aucuMruidHel  (44.03.05 —
Ilenarornueckoe oGpasosanue ¢ aByms npoguisaMH NOAroToBKM HanpaBieHHOCTH —
Qusnka u wmarematnka (OuyHas (opma oOyueHHst), HampaBIEHHOCT, MaremaTuka u
unpopmaTyka (3a04Hasi Gopma 06yueHus)):

- CnocobeH ocBamBaTh M HCIONB30BATH 6A30BbIE Hay4HO-TE€OPETHYECKUE 3HAHUS M
MPaKTU4ECKUE yMEHILS 110 TIPEAMETY B NIPOpeCCHOHaNBHOM nesirenbHocTH (TTK-3);

- Crocober ocymectsmats 0bydenue yueGHOMY NPEAMETY, BKJIIOHAask MOTHMBALIMIO
y4€OHO-NI03HABATENbHON HESATENLHOCTH, HA OCHOBE HCIONb30BAHUS COBPEMEHHBIX IPEIAMETHO-
METOAMYECKMX MONXOMOB 1 00pa30BaTeNbHbIX TexHONOrHit ([TK-4);

- Crnocoben ocBamBaTh OCHOBBI MaTeMaTHUECKOit TE€OPUH WM BHAETH MEPCIIEKTHBBI
HANPaBJICHUH PA3BUTHsA COBPEMEHHO# MaTemaruku (ITK-6).

B pesynbrare usyueHus AUCHMITHEEL 0GYHAIOIIMIACS TOIKEH:

3uame:

- OCHOBHbIE NOHATHs reomerpuH (nas I1K-3, TIK-6);

- GOPMyNUPOBKH yTBEPKAEHHUI ¥ METOIBI X NOKA3ATENHCTBA (s TIK-3, TIK-6);

- BO3MOXHBIE Cepbl NPUIIOKEHUH H3Y4aeMOr0 MaTepHasa, B TOM YHCIIE B KOMITbIOTEPHOM
MOZEMPOBAHNN F€OMETPHIECKUX 00beKTOB 1 sBNeHuit (ast [IK-4, ITIK-6);

- BEKTOPHBINM ¥ KOOPAMHATHBIH MeToas! (s ITK-3, TIK-6);

- AITOPUTMBI PEIIEHUs OCHOBHBIX THMOB 3ana4 (ms [1K-3, TIK-6);

Yuemes:

- GOpMynupoBaTh NPOGIEMY B TEpMHUHAX reomerpuu (ois I[TK-4);

- peuaTh OCHOBHBIE TUMIbI 33124 (s [1IK-3, ITK-6);

- OpMyTMpPOBaTh U NOKa3aTh OCHOBHBIE TEOPEMBI usyqaeMsix pasaenos (it ITK-3, ITK-6);

Bnaoems:

- MaTeMaTH4eCKUM anmnapaTom reomerpun (s ITK-3, [IK-6);

- METOAaMH 10Ka3aTeNIbCTBA YTBEPKAEHUH B 3TOH obmactu (mms [1K-3, TTK-6);

- HaBbIKAMH MpPAKTHIECKOTO WCIONb30BAHUS TEOMETPUYECKUX METONOB TPH aHAJHU3E
pasnu4HeIxX 3apay (s I1K-3, TIK-6).



44.03.05 — ITeparoruyeckoe

4. COAEP)KAHWE JUCIUIJINHBI

4.1. YuebHo-TemaTn4eckuii mian

o0pasoBaHue ¢ ' AByms

(HanpasnenHocTs — Dusuka u MaTeMaTHKa)

Ounas popma obyuenus

npoduasvMu

NOATOTOBKH

Pybexnuiii | Iucp Hanvernosanne pasaena, Tembl aucuummmms: Konuuecrso gacos
KOHTPONIb | paszena, KOHTAKTHO# paGoTel ¢
TEMBI [pEnoJaBaTeeM
AUCUUILIHH Jlexumu IpakTuueckue
BI 3AHATHS
2 cemecmp 32 32
Py6Gex 1 Pl Bexrops! Ha mtockocTy 1 B IPOCTPAHCTBE 12 8
P2 Cucrema xoopaumar ma mmockoct u B | 4 4
POCTPAHCTBE
Pybex 2 P3 [Ipsmas Ha nockocTH 6 6
P4 I[TockocTs B mpocTpaHcTBe 10 14
3 cemecmp 32 32
PyGex 3 P5 IIpamas B mpocTpancTee 8 8
Py6ex 4 P6 Anrebpaudeckue IMHEM BTOPOTO NOpsAKa 14 14
Pybex 5 P7 AJrebparyecKue IOBEPXHOCTH BTOPOro TIopsiAKa 10 10
5 cemecmp 32 32
Py6Gex 6 P8 IpeoGpasosamus miockocTH 1 npocTpaHcTsa 8 8
Pybex 7 P9 TIocTpoeH s ¢ MOMOIIBIO IUPKYIIS ¥ TUHEHKH 6 6
P10 Wsobpaxenue  duryp  mpu napannensHom | 18 18
IPOELMPOBAHUH
44.03.05 - Ilenaroruyeckoe  obpasosanue ¢ ABYyMSL  NpoPHASAMH  MOATOTOBKH

(Hanpasnesnocts — Marematuxa u uH(OpMAaTUKA)

3aounas dopma obyuenus

[x¢p pasaena, Haumenosasue pasaena, Tems! AUCIUILTHHDL Konugecrso uacos
TEMBI KOHTaKTHOH paboTel ¢
AMCLIUTITAHBI IIpEnoJaBaTeIeM
Jlexuun | IMpakruueckue
3aHATHS
2 cemecmp 4 4
Pl Bexrops! Ha mockocTy U B HpPOCTPAHCTBE 1 7
P2 Cucrema KOOpAMHAT HA MIIOCKOCTH U B MPOCTPAHCTBE 1 1
P3 ITpsiMas Ha mnockocTH 1 1
P4 I[TrockocTs B mpocTpaHcTBe 1 1
3 cemecmp 4 4
P5 INpsmas B npocTpancree 1 1
P6 Anrebpamdeckue TMHHE BTOPOro NIOPSIAKE 2 2
P7 Anrebpanyeckue noBEpXHOCTH BTOPOrO HOPSAKA 1 1
5 cemecmp 4 4
P8 [IpeoBpasoBanus MI0CKOCTH H MPOCTPAHCTEA 1 1
P9 ocTpoenust ¢ OMOmBIO HUPKY.IS M TUHEHKH 1 1
P10 Hzobpaxxenne puryp npu napaaiensaom NPOELHPOBAHMH 2 2




4.2. Conepxanue JIEKIHOHHbIX 3aHATHUI

2 cemecmp
Paszden 1. Bekmoput na nnockocmu u ¢ npocmpancmee
.Bekrop. Baxueiilne noHsTHS, CBS3aHHDBIE C TOHATHEM BekTopa. JInHeiHas 3aBUCHMOCTD
BEKTOPOB. PasMepHOCTb BEKTOPHOIO MPOCTPAaHCTBA. OpTroHOpMupOBaHHbIH Ga3uc. CxaysipHoe
npousBeeHye BeKTopoB. OpHeHTalus MIOCKOCTH U TPOCTPAHCTBA. Bexroproe u cmemanHoe
NPOU3BEIEHUST BEKTOPOB.

Pazoen 2. Cucmemvr koopounam na nrockocmu u ¢ npocmpancmee.

AdduHHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH U B npoctpancTse. OCHOBHBIE 3amaym.
IpsvoyronbHas nexkapToBa CHCTeMa KOOPAWHAT HA TIOCKOCTH U B npocrpancree. Popmyisl
NpeoOpa3sOBaHusl KOOPANHAT TOUKU TPH NIEPEXOLE B HOBYH) CUCTEMY KOODIMHAT.

Pazoen 3. Ilpaman na nnockocmu
Crnocobsl 3amanus mpsamoii. YpaBHenus npsmoil. BsaumHoe pacronoskenue NPAMBIX.
Ilyuku npsaMeix. PaccrosHue ot Touku 1o NPSIMOH. YTON MEXKIY MPSIMBIMMU.

Pasoen 4. ITnockocms ¢ npocmpancmee

CriocoOb! 3a1aHus MIOCKOCTH. YpaBHeHus niockocTd. B3aumuoe pacnonosxenue 2-x, 3-x
miockocrer. Ilyukm mockocreit. Paccrosue OT Touku 10 miockoctd.  Vrom MEXTyY
TUIOCKOCTSIMH.

3  Cemecmp

Pasoen 5. Ilpaman ¢ npocmpancmee

Cnocober  3amamuss mpsmo#f B mPOCTpaHCTBe, VYpaBHenus npsmoil. Bszaumuoe
PacloIOKEHUe NBYX MDAMbBIX, NPAMOH W IUIOCKOCTH. YION MeXAy IByMs MpAMbIMH B
NPOCTPAHCTBE. YTOJN MEXAy MNPAMON M IIOCKOCTBIO. PacCTOSHHE OT TOYKU OO MpsiMOM B
MPOCTPaHCTBE. PaccTOsIHIE MEXTY CKPELMBAOLIMMUCS MPSIMBIMY,

Pazoen 6. Anzebpauueckue nunuu 8MOPO20 NOPAIKA

Snnune, runepbona, napabona. Teopema AnomioHus. KacatenbHble, nuamerpbr muHmii
BTOpOro nopszxa. [lpusenenue obmero ypasuenus munum 2-ro nopsiaxa k KaHOHMYECKOMY BHAY.
Knaccuukauus ksanpux.

Pazden 7. Anzebpauyeckue nosepxnocmu 8MOPO20 NOPAOKA

IlosepxHocTH 2-ro mopsimka: obmee YPaBHEHHE W HX Kiaccupukauus. Hsyuenue
TIOBEPXHOCTEH 2-r0 MOpsKa MO MX KAHOHMYECKHM yPaBHEHHSM. MeToN CeueHuii. IToBepxHoCTH
Bpauenus. [Ipsmonuneiinsie o6pasyrouue nopepxHoCTeil BTOPOTO MOPSAKA.

5 Cemecmp

Paszoen 8. Ilpeobpaszosanus nnockocmu u npocmpancmea

JIBIKEHUS TUIOCKOCTH W IPOCTPAHCTBA: ONpeneseHUE IBW)KEHHS, aHAJIUTHYECKOE
3ajanue. CpolictBa. YacTHble BUJbI ABUKEHMUIA. Knaccuduxanus nsuwkenuit. I'pynna aevkenuit
W ee moarpynnel. I'pynna cummerpuii nanno# duryper. [OMOTETHS ¥ MONOGHE ILIOCKOCTH M
npocTpaHcTBa. AQdHHHbIE IPe0OPA3OBAHUS MIIOCKOCTH U [IPOCTPAHCTBA.

Pasoen 9. Ilocmpoenus c nomowyvio yupxyis u nuneiiku

Cucrema akCHOM MOCTPOEHNS C TOMOLIBIO LUPKYJISt U INHEAKH. AKCHOMBI HHCTPYMEHTOB.
INpocreiimye nocTpoeHus u NPOCTEALINE 3aa4M Ha MOCTpoeHue. Meromuka pelleHus Ha
nocrpoenue. Kpurepuii paspemmuMocTy 3a1a4 Ha MOCTPOCHHE ¢ MOMOLIBIO LUUPKYJIs U JTMHEHKH.

6



Ioctpoenne otpeskor ¢ momomsio LUHMPKYJIs U JUHEHKU, 3

LUHUPKYJISt ¥ TMHEHKHY.

B TapajiensHOd MpoeKuun: u3obpaxenue
H300paskenne mpocrpancTeenmbx
IlBapua. Hso6paxenue UUIMHIDA, KOHyCa,

Paszoen 10. Hzo6pasicenue duzyp npu naparnensnom npoeyuposanuu
LenTpansHoe u napannensHoe npoenuposanye. CpoiicTsa. U306paxenne miockux duryp
TPCYTOJIbHUKA, YETBIPEXYTONbHIKA, OKDPY)XHOCTH.
uryp: usobpaxenue MHOrorpaHHukoB, Teopema ITojbke-
YCCYEHHOTO KOHyca, Imapa. AKCOHOMeTpws.

Iosuumonnsie n Merpuyeckue 3amaun Iousrue o merone Monxa.

4.3. IlpakTuveckue 3ansTHS

ana4yy, He paspeuiumelie ¢ INOMOLIBH)

44.03.05 — IMeaaroruueckoe obpa3oBanne ¢ AByMS  npoHASMH  NMOAroTOBKH
(Hanpasnienrocts — @usuka u Matemarixa) ;
Ounas gopma
gﬂp PR Haumenosaxue pasnena, | HammeHoBarne u CONCPKAHUE MPAKTHYECKOrO 3aHATHA (C ;?;zi?
mucrunmsy | TEMB! AMCLMILIHHEL YKa3aHuEM 4acoB) Shi ?
2 cemecmp 32
Pl | Bextoper. Oneparmu mag Humn.
JlunelHas 3aBucHMOCTD BEKTOPOB.
Bexroper Ha mockoctu CxanspHoe mnpoussenenue BEKTOPOB MU  €ro 6
U B IPOCTPAHCTBE PUMEHEHHE.
BexropHoe u cmemannoe NPOM3BENICHNs] BEKTOPOB
U UX TIPUMEHEHHE.
P2 Addunnas u npamoyronbHas AEKapTOBa CHCTEMA
Crcrema koopmuHarT Ha (K)OOp,[[HHaT Ha IUIOCKOCTM W B IIPOCTPaHCTBE.
TOCRE T = 5 |JCHOBHbIE 3a/1a4n. 4
Meron xoopnunat u ero NPUMEHEHUE K PELIECHHIO
NPOCTPaHCTBE
3amau.
Py6ex Nel 2
P3 Ypasnenue npsmoii. Bsaumuoe pacrnoJioxeHue
Ipsamast Ha nockocTu ABYX npsiMbIX. ITydku npsimbix. 6
Paccrosinue ot Touku no npsMoid. Yron mexny
HPSIMBIMH.
P4 YpasHenus mnockocti. B3aummaoe pacnosoxeHnue
2x nnockocred. ITyuku mockocreii.
ITnockocTs B | PaccrosHue oT Toukn 10 muockocTw Paccrosinue 12
NIPOCTPAHCTBE MEXNYy NapajulelbHBIMU  IUIOCKOCTAMH.  Yron
MEXNy MJIOCKOCTSIMH.
Py6ex Ne2. 2
3 cemecmp 32
25 YpaBHenue npsamoii B npocrpancTse. B3aummuoe
paciionoxenne 2x mpsmbiX. Vron  mexny
NPSIMBIMH.
o Bsaumuoe pacnonoxenue NPSMOH M IJIOCKOCTH. 6
Pt Yroa Mexay npsimMoit u mIocKkoCThEo.
HPOCIDATICTRE Paccrosuue wmexnmy NBYMsI CKpEILMBAOIHUMHUCS
npsMeiMu.  PaccrosiHue or Touku no npsIMOit B
HOPOCTPAHCTEE.
[ PyGex Ne3 2




HM3sobpaxenue mmapa. Tena, Boucanuwie B uap u
OIHMCAHHBIE OKOJIO HErO.

Io3unuonnsie 3ama4u.  PasnuuHple  crnocoBpr
TTOCTPOCHUSA CEYEHUS TEOMETPUYECKUX TeJ.
Mertpunueckue 3a/1a4u. Ipumenenne

AKCOHOMETPHH K PEIICHHIO METPHYECKUX 33524,
Ioustus o merone Momska., IIpumenenue merona
Momxa K pemennro 3amay.

P6 Anunc, runepbona, mapaGoga. CaoiicTsa,
Anrebpanyeckue PRI
Ob6mee ypasuenne muaun BTOPOrO  mopsijka. 12
JIMHUH BTOPOTO
nopsKa Ilpusenenue o6uero YPaBHEHHS K KAHOHUYECKOMY
BULY.
Pybesx N4 2
,» P7 Uzyuenue MOBEPXHOCTEH  2-ro nopsiika 1o
Aunrebpanyeckue KaHOHHYECKUM YPaBHEHHSM. .
MOBEPXHOCTH  BTOpOrO | [IpsiMouHeiinbe obpasyromue TIOBEPXHOCTE I
HopsaKa BTOPOro nopsiaka
’g Py6ex NeS 2
3 cemecmp 32
P8 Meron meuxenus PCIICHNS 3a71a4 Ha MOCTPOeHUe 4
U IOKa3aTebCTBO.
Ipeo6pasosanus Meron romoreruu u nono0us penrexus )
II0CKOCTH y | Sanad.
NPOCTPaHCTRA Ipumenenne  addunnnx npeobpasoBanuii
PeLenno 3aay.
Py6ex Ne6 2
P9 Ipocreitmme nocrpoernns n npocreimue 3amaun
Ioctpoenus c | Ha nocTpoeHwue.
TMOMOLIEI0  LuPKYIst u | Merons! pemenus 3anay ga NOCTPOEHHUE. 6
JIVHEeHKH Iloctpoenne orpeskos ¢ TOMOILIBKD LMKy H
JUHEHKY,
P10 Hso6pasxenue Tpeyronsumka u YEThIPEXYroJbHUKA
B IAPAJIENIbHOM NPOEKIHH.
U306paskenue npasumpmbx N-yroJbHUKOB (n = 5; n
= 6).
Wsobpaxenue  okpyxHOCTH. Brnucannsie nu
OMHUCAHHBIE OKPYKHOCTU
Hsobpaxenue MHOIOTPaHHHUKOB: npHu3Ma,
MPAMUNIA, YCEYCHHAS MUPAMULIA.
H306pasenne dburyp Hsobpasxenne LUMJIMHADA, KOHYCAa, YCEYEeHHOro
rpw napamnensroy | XOHYCa, KOMOHHALMH MHOTOrpaHHIKOB U KPYTJIBIX 16
NPOELMPOBAHUI Tl

PyGex Ne7




44.03.05 - Hemarornueckoe

obpasoBanue AByMSsI  npoduiasmu

(Hanpasnennocts — Matematuka i uH(OpMaTuKa)

3aounas popma

NOAT0TOBKH

JIMHEHKHU

ugp —‘

asme.

Ee;ilna’ Haumerosanue pasnena, temsl | Hammenosanue u COACPKAHME NPAKTHYECKOIO 3AHATHA (c BszlﬁiTB

scIar Ty | AACIMIUTHHEL YKA3aHHEM 4acoB) on

bl
2 cemecmp 4
P1 Bexroper. Onepauuu nan Huvm,
JIuneiinas 3aBrcHMOCTS BEKTOPOB.
Bexropsr Ha C
I B iy
ROCKOEHL o g K&iI:é];){HOC POMU3BENEHHE  BEKTOPOB u  ero 1
He.
NPOCTPAHCTBE SPPMCHEHNC
Bexroproe u cmemannoe MPOU3BENICHNs BEKTOPOB M MX
PUMEHEHHE,

P2 Cucrema  koopmunar Addunnas u NIPAMOYrOoibHAs [EKapToOBa CHCTeMa
Ha IIOCKOCTHM M B | KOODOMHAT Ha [VIOCKOCTM M B NPOCTPaHCTBeE. 1
NPOCTPAHCTBE OcHoBHbIE 3a124M.

P3 Ypasnenne npamoi. Biaumuoe pacrnonoxenue nByx
IIpsimast Ha mnockocTu mpsAMbIX. PaccTosiHue oT Toukm go npssMoH. Yron 1

MEXIy OPSAMBIMH,

P4 YpaBHenns mnockocty. Biaummoe pacnoyioxxeHue 2x
IMnockocts B | IUIOCKOCTe#. PaccrostHue ot Touku A0 TUIOCKOCTH. 1
NPOCTPaHCTBE Paccrosmme mesxmy NApANNENbHBIMU  TJIOCKOCTSIMH.

Yron Mexay miockocTsivu
3 cemecmp 4
P5 Ypashenne mpsamoit s NpoCTpancTBe.  B3aummuoe
| PACTIONIOKEHUE 2X NPAMBIX. YTONn Mexnay NPSMbIMH.
s Bsaumnoe pacnonosxenue IPSIMOX M IUIOCKOCTH. Yron
p MEXNY TIPSIMOM U TJIOCKOCTBEQ. 1
IPOCTPAHCTBE
Paccrosmue  mexny ABYMSL  CKPELUUBAFOIUMUCS
IpAMbiMu.  PaccTostHue ot Toukm no npsiMoit B
IPOCTPAHCTBE.

P6 Oumunc, runep6osta, mapaboia. CaoiicTa, ypaBuenus.
Anrebpauyeckue
THHHK BToporo | OOlee  ypasHenne  munnn BTOPOr0  mopsijka. 9
ropsizika IlpuBenenune o6mero YPaBHEHHS K KaHOHHYECKOMY

BUTTY.
P7 AnreGpanyeckue &
Usyyenue NMOBEPXHOCTEH  2-10 nopsiika 1o
TIOBEPXHOCTH BTOPOTrO 1
KaHOHUYECKHUM yPaBHEHUSIM.
nopsiaKa
3 cemecmp <
P8 Meron nBuxenus PEIIeHNs 3ama4 Ha TMOCTPOeHHE |
M bhionaus NIOKa3aTeNnbCTBO.
a30BaH
Beoop Meron romoreruu u nonoGus pereHus
[IJIOCKOCTH " 1
IIPOCTPaHCTBA Saaa8.
PPeTp Ilpumenenne adduaabx npeoOpas3oBaHuil K peleHmo
3aja4.

P9 Ioctpoenus ¢ | IIpocreitime nocrpoenus u NpOCTeHINe 3amaun Ha

TIOMOLIBIO LHPKyJIA U | IIOCTPOEHMUE. 1

Metonsl peenus 3anay Ha NOCTPOEHHE.
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ﬁ'[oc*rpoeﬂue OTPE3KOB € TNOMOWIBIO LMPKYNS u
JIMHEHKH,

P10 Hsobpaskenue Tpeyronvhuka u YETBIPEXYTOJIbHUKA B
TapajIeIbHOM NPOEKIUH.

M3zobpaskenue mpasunbmbix N-YroJbHUKOB (n = 5; n =
6).

H3o6paskenue okpysxHoCTH. BrniicanHble u onmcannbre
OKPY>XHOCTH

Homawnssi konTponbHas pabora

Hsobpaxenne MHOTOTDAaHHUKOB: MpU3Ma, NUPAMHULA,
YCEUCHHas MUpamMuaa.

Hsobpaxenne mnunnpa, KOHYyCa, yCe4eHHOro KOHyCa,
KOMOMHAIMHM MHOTOIDaHHUKOB U KPYIJIBIX TEJI.

Hsobpaxenne ¢uryp
OpH  mapaieNbHOM

R s e W300paxenne mapa. Tena, Brnucannbie s map u

OIIHCAaHHBIE OKOJIO HErO.

Ilosunuonnele  3amaun Pasmuunabie  crniocoGer
TOCTPOCHUSA CEUEHHUS TEOMETPUUYECKHX TEJT.

Merpuueckue 3amaum. Ilpumenenue AKCOHOMETPHH K
| PELICHUI0 METPHYECKHX 3313y,

Ilonstus o merome Momxa. Ilpumenenue wmerona

L Monixa k pemrenuro 3anay. 2

4.4 KYPCOBASI PABOTA (VISI 3BAOYHOM ®OPMBIL OBYYEHUSA)
Ipumepnas temaruka KypCOBBIX paboT

. Addunnsie npeoGpasosanus na €BKJIUIOBOH IIIOCKOCTH.
2. KBatepHuOHBI 1 uX npuMenenye 5 F€OMETPHH.
3. Orubaromue cemeiicrn KPUBBIX U IOBEPXHOCTEH,
4. QyHnameHTanbHas rpynna TOTOJIOTMYECKOr0 NPOCTPAHCTEA.
5. I'eomerpust TpexmepHoi cheper.
6. DYHKUMHU HA MIOCKUX KPHUBBIX.
7. Monens Ilyasnkape miockocty Jlo6auesckoro.
IceBnoeBknumoso MpocTpancTBo.  I'eomerpust  JloGaueBckoro  wa cepe
TICEBIOEBKIINI0BA IPOCTPAHCTBRA.
9. IlpoexTupHsIe NpeoOpasoBaHus Ha eBKIUAOBOIN TJIOCKOCTH.

10. JInauu BToporo nopsiaka u AIPYTHe 3amMeyaTeNbHble KPUBbIC B MaTeMaTHKe, TpHpOLE,
TEXHUKE.

*

S. METOAUYECKHE YKA3AHUS IS OBYYAIOIIUXCS
IO OCBOEHMWIO M CHUILIAHEI

Kauecrsennomy  oceoenuio MaTepuanos  nexumit  Oyner  cmoco6cTBOBaTH  mx
KOHCIIEKTHPOBAHUE, NPH MPOCITYIIMBAHUK NEKIHii PCKOMEHAYETCsi B KOHCIEKTE OTMEYaThb BCe
BaXHBIC MOMEHTEI, Ha KOTODBIX 3a0CTPSIET BHUMAHHE fpenonasatens. B nensx xauecrsennoro
OCBOCHUSI JIEKLIMOHHBIX MaTEPUANIOB JIEKIIHK COAEpIKAT SNEMEHTHI Oecenbl, uTo 06yCioBIMBACT
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JIeKLMoHHOTO Mkia. IpakTudeckue 3ausTHS UMeErOT
TOJIy4EHHBIX 00yYarImUMuUCs Ha ek
IMoxroroska PAKTUYECKOMY 3aHATHIO MPENIo
3aHATUA, BEIMO/HEHNHE MPENJIOXEHHBIX 3aaHUH, O
3ana4. Ilpu noaroToske k mpaxruueckom
PEKOMEHIyemMOll yuebHON W HayuHOI

JITEepaType.

Hns Texymero KOHTPOJISI YCIIEBAEMOCTH IO
UCTIOJIb3YeTCS BaIbHO-PERTHHIOBAs CHCTEMA KOHTp
IMozTomy Hacrosrenby
CaMOCTOSATENbHOM pab

JEeKLIUSX,

3a04HOH popmbl 0Oy4eHNs).
Pexomennyemas tpynoemxocts CaMOCTOATENIbHOH PabOThI NpeACTaBNeHa B Tabue:

LUAX U B XO[e

LEJIbIO YrilyOeHne u 3akperuienue 3HaHU,
CaMOCTOSATENIBHOTO U3YYEHHs! MUCIUITIHHbL
ara€T OTBETBHI HA BONPOCHI MPAKTHYECKOIO
TBETBI Ha KOHTPOJNIbHBIE BONPOCHI U peLIeHUe
Y 3aHATHIO HEOOXOAMMO, Mpeskae Beero, o0paTuThbes K

JUTEPATYPE, B HEKOTOPBIX CIydYasXx M K CIIPABOYHOI

O PEKOMEHAYETCsl TIATETBHO NIPOPabaThIBATH MaTe
OT€, yHacTBOBAaTh BO BCeX (OpMax 0OCYKIEHHUS U B3AHMO
AKTHYECKUX 3aHATHSAX B LEJsX JI
BBICOKOH OLEHKH 10 PE3YJIbTATAM OCBOEHHUS JOUCLIUTLI
Bemonsenue camocrosTensroit paboTsl
PasneJIoB MMCUMILIMHBI, IOArOTOBKY K MPaKTHYec
O4HOH (opmeI 0OyueHus), NIOATOTOBKY K 3K3a

Pexomenayempbiit PEXRHM CAMOCTOATENILHOM PaboThI

O4HOH (opme 0byuenus mpenonasaresnem
OJI1 ¥ OUEHKH aKaAeMUYEeCKOH aKTHBHOCTH.
PHUaJ TUCUMILINHBI TpH
AOEHCTBUS, KaK Ha
YHIIETO OCBOCHHUsI MaTepHaia U MoJy4eHUs:
HHBI.
TONIpa3yMEBAET CAMOCTOATENBHOE M3yueHue
KM 33HATHAM, K PyOEKHBIM KOHTPONsM (mis
MCHY, BBINOJIIHEHUE KypCOBOH paGoTel (mis

44.03.05 — Meaaroruueckoe o0pa3oBanme ¢ ABYyMSI  npoMISIMM  NMOArOTOBKH
(Hanpasnennocts — ®usuka u MaTeMaTHKa)
Ounas ¢opma
Pexomennyemas k|
Haumenosanue TPYAOEMKOCTh,
BH/IA CAMOCTOATEIbHOM paboTel aKaj. yac.
2 cemectp 3 cemectp 5 cemecTp
Yriybnennoe usydenue scex pas3nenos, Tem 6 5 6
JIEKLIHOHHOTO Kypca
IozroToBka k npakTHyecKkuM 3aHATHIM (o 0,5 7 6 5
4aca Ha KaXxa0e 3aHsITHe)
IToaroToBka k py6esxubim KOHTpOJIsIM (110 2 yaca Ha 4 6 4
KaXIbli py6ex)
Ionrorosxka k sk3ameny 27 27 2
| Beero: 44 44 4 |
44.03.05 — Iegarornueckoe o0pasoBanne ¢ AByMSI  NpOHASAMH  MOArOTOBKHM
(Hanpasnennocts — Maremaruxa u uHpOpMaTHKa)
3aounas dopma
Pexomenayemas
Haumenosanue TPYA0EMKOCTb,
BHIA CAMOCTOATEILHOH PaboThI aKaju. 1ac.
2 cemecTp 3 cemectp 5 cemecTp
CamocrosrenbHoe H3y4YeHHE Pa3aesioB, TeEM
IOUCLIUILTAHBI
- BexTops! Ha mnockocTy u B IIPOCTPAHCTBE;
- Cucrema xoopnuHAT Ha MIOCKOCTH U B 49 13 49
NPOCTPAHCTBE;
- [Ipsimast Ha uockocTy;
| - ITnockocts B mpocTpancrse;
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- IIpsimas B mpoctpancTse;

- Anrebpanyeckue TMHUK BTOPOTO NOPSAKa,;

- AJrebpanyeckue noBepXHOCTH BTOPOI'0 NOPSIIKA,
- IIpeo6pasoBanus miockoctu u POCTPAHCTBA,

- IlocTpoenus ¢ nomowmsio LMPKYJIS ¥ TUHENKH;

- M306paxenue puryp npu napannensaom
POELPOBAHUHI

IlozroroBka k npakTuyeckum 3aHsTHIM (o 12

24 24 24
HacOB Ha KaXI0€ 3aHSTHE)
Ionroroska k sx3ameny 27 27 27
Kypcosas pa6ora - 36 -
| Beero: 100 100 100

6. ©OH/{ ONEHOYHEIX CPEJCTB
JUISL ATTECTALIVIY IO AUCHHATLINHE

6.1. Ilepeuenn oneHoYHBIX cpencTB
1. banneno-peimunzosan cucmema KOHMPONA U OYeHKU axKademMuyeckol akmueHoCmu
cmyoenmoe ¢ KI'Y (05 ounoii popmrr 06yyenus).
2. 3a0anus Ona pybesscnvix xonmponei Ne 1-7 (ounasn gpopma obyuenus).
3. llepeuens eonpocos k IK3AMEHY,
4. Kypcosas paboma (0ns 3aounoii popmur 0byuenus).

6.2. Cucrema 6anibHO-peiTHHIOBOI OLeHKH
Pa6oThI CTYAEHTOB MO AMCUUILTHHE

Ounas dpopma

No Haumenosanue Conep:xanue
1 | Pacnpenenenue Pacnpedenenue 6annos 3a 2 cemecmp IIpomescymounas
GamnoB 3a cemectp 1o ammecmayus
BUAAM yueOHOM Iocentenue neximit IpaxTiueckue PyGex 1 1o 20 Gamios
At 1 Gamr 3aHATHA PyGei 2 10 20 Gautop OK3amMen
p 1 Gamn
Jo 16 Lo 14 Ho 40 30
Pacnpedenenue 6annoe 3a 3 cemecmp Lpomescymounas
ammecmayus
Tocemerme nexrpii IIpaxTueckue PyGex 3 jio 15 Gamtos
1 Bamn 3aHITHA Py6ex 4 mo 12 6awion OK3ameH
1 Gamn PyGex 5 jio 14 Gamios
Ho 16 Ho 13 Ho 41 30
Pacnpedenenue 6annoe 3a 5 cemecmp LIpomexcymounas
ammecmayus
Tlocemenue nexrmii IIpaxTHueckue Py6ex 6 0 16 Gawios
1 6amr 3aHATHS PyGex 7 o 24 Gamnos DK3aMeH
1 6amn
Ho 16 o 14 Ho 40 30
2 | Kpurepuii nepecuera 61-67 6amos — onerka 3 (mocpeacTeerHo)
6annos B 68-73 Gamna — oneHka 3 (YA0BIETBOPHTEIBHO)
TPATHIMOHHYIO OLCHKY | 74-83 Gaxna — ouenka 4 (xopomo)
0 HTOTaM paboTsl B 84-90 Gawos — onenka 4 (ouens XOpowIo)
CEMECTPE H 3K3aMeHa 91-100 62108 — onenxka 5 (oTmHHO)
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Kpurepuii nomycka x
TIPOMEIKY TOYHOH
aTTECTALMH O
JHCIMILTHHE (3a4erT,
9K3aMEH), BO3MOKHOCTH
NOIYYCHUSA
ABTOMATHYECKOIO

3auera
(3K3aMeHAIMOHHO
OLICHKH) IO
JHCLMIITHHE

1. Ina momyyenns AONyCKAa HAa JK3aMEH HYXKHO HaOpats He MeHee 50 OaLIOB m
BBITIOJHHTS NPAKTHECKHE PAGOTHI H PYGEIKHBIE KOHTPOIIH,

2. J1na moTyuMeHUs 3K3aMEHAIMOHHOMN OLCHKH «aBTOMATHYECKH» CTYAEHTY HEOOXOAMMO
HabpaTk 32 CEMECTP MUHMMATBHOE KOTHYECTBO BATI0R:

- 68 1711 IOy YeHHs «aBTOMATHYCCKM OLICHKH YAOBICTBOPUTEILHO.

o cormacoBanmo ¢ mpernoaasatenem CTyACHTY, HaOpaBImIeMy MHHUMYM 68 0annos,
MOTYT OBITh JOOABIEHE! JOMONHHTE ILHBIC (6oHyCHBIC) GaxTBl 32 AKTHRHOE YYacTHe B
paboTe HA 3AHATHAX, OPHIMHATLHOCTH NPHHATBIX PEIICHHH B XOAE BHINOJHCHHS
TNPAKTHYCCKUX PAabOT M BBICTABNIEHA 32 3K3AMEH «ABTOMATHUCCKID OLEHKA «XOPOIIO»
UM «OTIIHYHOY,

DOpMBI M BHIBI
y4eBHO# paBoTs! mist
HEYCHEBAFOIIUX
(BOCCTAHOBHBIIMXCA HA
Kypce o0y4eHms)
CTYIEHTOB 1A
HOTYYCHUA
HEAoCTaromux 6aJuIoB B
KOHLIE CEMECTpa

B cnyuae ecm x npomexyrounoi arTecTammu HaOpama cymma wmenee 50 6aaios.
CTYZACHTY HEOOXOAMMO HAOPATH HEMOCTAIOLIEE KOMHYECTBO BATIOR 34 CYET BBINOIHEHHUS
AOMOIHHUTEIBHBIX 3a0aHMH, A0 KOHIA MOCIEIHCH (3ayerHoil) Hememm cemectpa. Ilpu
3TOM HE0OX0AMMO TIpopaboTaTs MAaTCpHAJI BCEX IIPONYIIEHHBIX MPAKTHYCCKUX paor.
DOpMBI TOTIONHATETHHBIX 33 HHil (HazHavaroTCA TIPENOaaBATEICM ):

- BBINOTHCHHC H 3alMTA OTYETOB IO MPOMYINEHHBIM HNPAKTHYCCKHM 3aHATHAM (0,5
6amnna); :

- POXOXACHHE PYOEHHOr0 KOHTPOIA (6aIbl B 3aBHCHMOCTH OT pybeska)

JluxBuRaUwMA axameMmdecKux 3a10DKEHHOCTEH, BOSHHUKIINX M3-3a Pa3HHUIEI B YUCOHBIX
[UIAHAX TIDH TEPEBOAC WIH BOCCTAHOBICHWH, IPOBOIHTCH TYTEM BBIOJIHCHUS
AOTIOTHUTCIBHBIX 3aMAHHH, (OPMA i 0GBEM KOTOPHIX ONPEAETACTCA MPENIOJABATEIEM.

6.3. Ilpoueaypa ouennBanus PE€3YJbLTATOB 0CBOCHHS AUCHMILIHHBI

PybexHble KOHTPOIM NPOBOASATCSH B MUCHMEHHO! (opme. Ilepen nposeneHnemM kaxaoro
PYOEKHOTO KOHTPONS MpernoaBaTess MPOpPabaThIBAET €O CTYNEHTAMH OCHOBHOI marepuan

COOTBETCTBYIOLMX Pa3ae/oB AUCIUILIAHBI B HOPME KPaTKOii JEKIUH-TUCKYCCHH.

IIpenonasarens onenusaer B Gamax PE3YJIbTAaThI MUCBMEHHOM PaboThl KaXKAOTO CTyHEeHTA

¥ 3aHOCHT B BEIOMOCTb y4€Ta TEKYLIEH YCIIeBaEMOCTH.

SK3aMeH NPOBOIMUTCS B TPAAULHOHHOIN dopme — B popme ycTHOrO OTBETA Ha BOIIPOCEHI (B
Ounere 4 BOmpoca), BKIHOYEHHbIE B TIepeueHb BONPOCOB K 3k3ameHy. Bpems na NOJArOTOBKY K
OTBETY Ha 3K3aMeHe — 2 aCTPOHOMHUUECKUX 4aca. Komiuectso 6amios no pesynsratam sx3amena
3aBUCUT OT IOJNHOTEI OTBETA HA BOIPOC, MAKCHMATBbHOE KOJMYECTBO GannoB pacnpenensiercs
crepyomuM obpasom: 1,2 Bompoc — o 7 6amos, 3,4 — no 8 Gamnos. Pesynerarsr Texymero
KOHTPOJIA YCNI€BAEMOCTH M 3K3aMEHA 3aHOCSTCS MPETIOAABATENEM B 3K3aMEHALMOHHYIO
BEIOMOCT®, KOTOpasi CAAETCS B OPraHM3aLMOHHBIA OTHeT MHCTUTYTa B NIEHb 5K3aMEHA, a TAKKE
BBICTABJIAIOTCS B 32YETHYHO KHIDKKY CTYHEHTA.

6.4. lipumeps! oueHoYHBIX CPeACTB AJsi py0eRHBIX KOHTPOJEH U YK3aMeHa

44.03.05 — IIeparoruueckoe o0pasoBanue ¢
(Hanpasnennocts — ®usuxa u MaTeMaTHKa)

ABYMSl  OPOQHIAMH  NOArOTOBKH

Ounasn popma

Pybeaic 1 (no 4 6anna 3a 3anaHue, s O4HO-3a04HOI QopMbI 3ananue 3 — 5 0asutoB)
1. JlaH nmpaBumbHbIH WECTHYTONbHUK 4, ... 4, T. O — ero uentp. Haittu KOOPJJUHATBI BEKTOpa

A; A, B Oasuce e, = (,“‘All,é2 = 542_
2. Touxu M u N — cepenunsr cropon KD u KE COOTBETCTBEHHO pomba KEFD . Touka
O=DENFM , rouxa Q =DENFN . Jokasare, yto 5@: —%_}E_D
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3. JHoxasats, 4yto ecimu ABCD — [PAMOYrONbHUK, TO Ui 000 Touku M BeIMONHSETCS

PaBEHCTBO: J't_a"/a‘_2 +MC? = MB* + MD* . (Ucnonb3oBats To, uto TouKa O— TOukKa nepeceveHus
AUArOHAJIEH JEUT KAXKAYIO AUArOHANb HI0TI0NaM).

4. JlokasaTb, 4TO AAA4 A, tre 4.(1, 1), A, (2, 3), 4.5, -1) - PSIMCOYTOJIbHBINA. VKa3aThb
NPSMOH yroui.

5. Hana Touxa M(2, 2) u N(5, -2). Ha ocu aberuce Haiity TOuKy P: ZMPN = 90°

Pybeorc 2. (o 2,5 Ganna 3a 3aanue, 115 OYHO-3204HOI (bopmsi 3amanne 3,7 — 3 Gamior)

1. Haiitu npsmyro, TIapaJlIeNbHYI0 OCH OpAMHAT, M MPOXOMSILYK) Yepe3 TOYKY IIepeceyeHus

MPSIMBIX X —2y +3=0u2x+y+5=0,

2. Haiitu yros Mexny npsiMbiMu: a)y=2x-3uy=%x+35;
0)2x-3y+10=0usSx-y+4=0.

3. Touka A (2; - 5) sBnsercs BEPUIMHON KBA/IpaTa, ONHA U3 CTOPOH KOTOPOTO JIEKUT Ha MPsSIMOi

X — 2y — 7= 0. Haiftu niiomans storo KBaJpaTa.

4. CocraButs ypaBHeHHE TIOCKOCTH, Tpoxonswed uepes Toukum A(1;2;3) , B(3;-1; 2)

TnapajienbHo BekTopy m{2; 4; 1}.

5. Mokazath, HTO  IUIOCKOCTH My:x—3y+2z+6=0 u m,:—2x+ 6y—4z—-1=0

T1apajieNbHbl, U HAWTH PACCTOSHUE MEXIY HUMMY.

6. Haiitu paccrosinne ot Toukn A(2; 3; —2) 110 II0CKOCTH 7 2% — 3y+4z+8=0.

7. HaiiTi reomMerpuyeckoe MecTo Touex, PaBHOyZANCHHBIX OT Touek A(2; 1; — 2) u B(- 2; 3; 4).

8. Haiitu Benmuuuny octporo yrlia MEXAy Ma0ocKkoCTamu 11x —8y —7z —15= 0 u 4x ~10y +z -2 =0.

Pybeac 3 (no 3 6anna 3a 3a/jaHue)

1. Hanucars xanonuueckue u apaMeTpUIECKUe ypaBHEHHUS NIPSIMOA, MPOXOAsLIEH 4€pe3 TOYKHU
A(2;-1;3) u B(6;2; 1).

2. Haiitu paccrosaue ot Touku A(2; 3; —2) no nipsimoii f_%l = 3’2_“3 = 5;

3. HMokasate, yto npsmast [: "2;4 = yf;— = ?;—? TapajjienbHa MIOCKOCTU 16X —y —3z — 4 = (),
Y HAWTH PaCCTOSHUE MEXIY HUMHU.

4. Haiitn xoopausate! Bepmus C u D u fuomane napannenorpamma ABCD, ecnu A(3; —5;6),

w X4 -1 Z
B(4;-2;2), touka C nexur Ha npamol —- = = =2 3 touka D J&KHUT Ha MJIOCKOCTH

2 -2’
3x—4y—5z—1 =0
5. CocraButh ypaBHeHus IPAMO¥, NPOXOAsALIel Yepes TOuKM [IEPECEYCHUs] TUIOCKOCTH T C
X-5 y-3 z+4 X=3 yp=3 z+]
npsamMeiMu j u b | ecnu T:2x+y-3z+1=0,/: 2 4 L =5 2

Pyb6eac 4 (no 2 6anna 3a 3anaHue)

1. Haiitu ypaBHenue smmmnca u SKCLEHTPHUCHTET, eciu 2a = [2, a JAUPEKTPUCH! 3aJaHbl
YPaBHEHHUSIMU X =+ [2,

3 "
2. DKCLUEHTpPUCHTET runepBomsl & =5. CocraButs ypasnenue runepbobl, ecinu coGoKycHsIi eif

2 2

3ILTHIIC a':f—+z—:1.

25 16
3. ITapaGona cHMMeETPUYHA OTHOCHTENBHO ocH Ox, eé BepinHa HaxonuTcs B Hauane KOOpOMHAT.,
CocraButs ypasHenue napaboJibl, 3Has, YTO OHA MPOXONUT 4epe3 TouKy A(- 3; - 3).
4. Onpenenuts Tun KpUBOH 1 IPUBECTH €€ K KAHOHUYECKOMY BUTY:
X’ + 2xy +y°+ 2% + Y = 0. Cpenatb uepréx.
5. Onpenenuts, ABNAETCS 1M THHMS LHEHTPANbHOM U, €CIU A3, TO HAHTH eé ueHTp: x° — 2xy +y -
6x + 6y -3 =0.
6. Haiitu Touku nepeceuenus nunmu G- x° ~2xy -3y —4x ~6y + 3 =0 cnpsmoii I: x +4y — [ = 0,
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Pybesxc 5 (ans ouroit opmer 3amanus 1.2 — no 4 Ganna, 3amanue 3 — 6 6GamIoOB, AN OYHO-
3204HO¥ hopMbl 3ananus 1 — 4 Gamna, 3ananue 2 — 7 Gamnnos, 3amanue 3 — 6 6anos)

?.’_2+ ﬁ-f— Ei =1
1. Haiitit TouKy nepeceuenns nopepxsocTs, 3ananHoii ypasuennem 51 36 9 , ¥ TIPSIMOA
=3 y-4 242
SRR
2. CocraBuTh ypaBHEHHS NPAMONMHENMHBIX OGDA3YIOMIHX OIHONONOCTHOIO runep6ononzna
T

4 9 16 napannemsmpx miockocry 8% T4¥+3z-17= v

3. HccienosaTh METONOM CedeHuUit IOBEPXHOCTH, CENATh YEPTEXKU:
2 2 2 2 2

) —+2 22z, 6) 3+ 12x -2 —dy + 42 +6=0. ) Ln LT
g 4 9 "4 16

Pybesxc 6 (nns ounoit hopmel 3amanus 1,2 — no S Ganna, 3amanue 3 — 6 GawOB, A OYHO-
3204HO¥ (OpMBI BCe 3aKaHust no 6 6amios)

1. Mano: Zc (A) = B, C(1; -3; 0); B(3; 5: -8). Haiitu: A.

2. Iano: A(1; 0; -3); B(-3; 1; 2); C - cepenuna orpeska AB. Haiiru: S(oy (C).

3. lano: A(9; 7; 0); Som(A) = Ar;; T (A))= Ay 7 (1; 0; -1). Haiiru: Ay,

Pyb6exc 7 (no 3 6anna 3a 3ananue)

- Paspenuts naumbiil yron nononam, ucnone3ys TobKo YTOJIbHUK C IPSIMBIM YTJIOM.

. Iloctpouts AABCnoa, hy ..

. IocTpouts xBagpar, paBHOBeNUKHIA JlAaHHOMY PaBHOCTOPOHHEMY TPEYIOJILHUKY

. [auer u300paxkeHuss OKPYKHOCTH, ee LEHTPA U TPEYrOJbHUKA, OMMCAHHOTO OKOJIO Hee.
IToctpouTs n300parkeHue LEHTPa OKPY’KHOCTH, OMHCAHHOM BOKPYT 3TOI0O TPEYroJIbHUKA.

5. TIOCTpOUTh CedYeHHe YETBIPEXYroNbHO npusmel ABCJIAB;C,Jl; niockocTsio, mpoxomsimeii
qepes Touku M, N, P, rne Me AJ], Ne JI;C;, a Touka P siBjsiercs: BHYTPEHHEH TO4YKOH rpaHu
BB, C,;C.

6. Iloctpouts ceuenue kyba ABCJIA|B;C I} miockocTeo, mpoxomseit yepes pebpo
ocHosanusi AB u nentp rpanu CJIJ1;C;.

7. IlocTpouTs H306paXkeHne KOHYCA, BIMCAHHOTO B map.

8. ITocTpouTs H306paXkenue OMUCAHHOTO OKOJIO OKPY>KHOCTH MPaBUJIbHOI'O [IECTUYTOJbHUKA.

S Wb

Bonpocui k axzameny

44.03.05 - Tlenaroruueckoe o6pazoBaHue ¢ AByMsI OpPO(MHIAMH NOArOTOBKH
(HampasnenHocts — ®usuka ¥ MaTemaTuka, O4YHAs dopma oOyuenHus, HanmpaBIeHHOCTH —
Maremaruka 1 nHOOpPMATHKA, 3a04HAS hopma obyyenus)

2 cemecmp

1. Onpenenenne sexropa. Konnuueaphbie u komnnanapHbie BeKTOphI. Jlemma 06 oTknagsiBanum
BEKTOPA OT TOYKH.

2. Cymma sextopos. Ilpasuma nocrpoenus CYMMBbI JIByX BEKTOPOB, n-BekTopos. CBoiicTBa
CJIOXKEHHS. !

3. Pasnocts BekTopoB. ITocTpoenue BEKTOpa pasHOCTH. [0Ka3aTh, 4TO PasHOCTb JBYX BEKTOPOB
CVILIECTBYET U eAUHCTBEHHAS.

4. Ilpoussenenue BekTopa Ha yncio. CBOHCTBa ONepaLuy YMHOXKEHMUS.

CBsolicTBa KOIMHEAPHOCTH IBYX BEKTOPOB.

6. CBOMCTBO KOMIUIAHAPHOCTH TPEX BEKTOPOB.

L
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7. JluneitHasi 3aBHCHMOCTD BekTOpoB. CBoiicTea. Teopema 0 nuHeHHOI 3aBUCUMOCTH CHCTEMBI

ABYX BEKTOPOB, CHCTEMBI N BEKTOPOB, N > 2.

8. JluHeiinas 3aBHCHMOCTD BeKkTOpoB. CBoiicTa. Teopema o nuueiiHOi 3aBUCHMOCTH CHCTEMbI

TPEX BEKTOPOB U HETBIPEX BEKTOPOB.

9. BexropHble mnpocTpancTBa Vi, Vo Vs Ionnpoctpancrea. Basuc u Pa3MepHOCTS.

10.

El.
12.
13.

14,
58

16

17
18.

19.
20.
2L
22.

23
24.
25
26.

27

28.
29.

30.
3.
32,
33.

-~

3

40.
41.
42.
43.
44
45.
46.

OpTonopmuposanuslii 6azuc. Opwenranus npocrpascrsa.

Koopaunate! Bextopa B panmom Gasuce. Teopema o xoopmusarax nuHeiiHO KOMOHHAIMu
BEKTOPOB U CIENCTBUS U3 Hee.

Ipusnak kommneapHoCcTH ABYX BEKTOPOB B KOOPAMHATAX.

Hmina sextopa (reomerpuyeckoe AOKA3aTeNIECTBO TEOPEMBI).

CkansipHoe mpoussenenue ABYX BEKTOpoB. Omnpenenenue. CaoiicTsa, BBITEKAIOLIHE U3
OTIpeneneHu s,

Ckanaproe npoussenenne ABYX BEKTOPOB B KOOpAMHATAaX (Teopema).

AunreGpandeckue cBOHCTBa CKaJIIPHOTO mpousBenenHus. I'eomerpuueckuii cmpic CKaJIAPHOTO
MPOU3BENEHMUSI.

. AQdunHas cucrema KOOpAMHAT HA MJIOCKOCTH U B MPOCTPaHCTBE. OCHOBHbIE 3a/1a4u.

Haxosxnenue KOOPAMHAT BEKTOpa.

3anauu o nenenuy OTpeska B JaHHOM OTHOLIEHUH.

Ipsimoyrosbas nexaprosa cucrema KOOpAMHAT Ha MJIOCKOCTH M B POCTpaHCcTBe. OCHOBHBIE
3a7avu.

IIpeoGpasosanue abdunsoii crcrems: KOOPIOWHAT Ha MIOCKOCTH.

[Ipeobpasosanue npsmoyrossuoii ACKAPTOBOH CHCTEMbI KOOPJMHAT HA MAOCKOCTH.
['eomerpuueckoe ucronkosanue YPaBHEHUH 1 HEPABEHCTB MEKILY Koopaunatamu. Ilpumepsr.
AnreOpauueckas nuHuS u ee TOpsfok Ha ruiockocTd. OxpyxHocts. IloBepxHocTh B
MPOCTPAHCTBE.

BekTopHoe npoussenenue BeKTOpoB. CeoiicTra. I €OMETPUYECKUH CMBIC.

BexropHoe npoussenenue BEKTOPOB B KOOPAMHATAX.

CwmemanHoe npomssenene BexTOpoB. CBolicTBa. ['eoMeTpudeckuii cMbICI.

Cmewmansoe npoussenenue BEKTOpOB B KkoopmuHatax. Ilpusmak xommmanapHoCTH Tpex
BEKTOPOB.

Crocober 3amanus mpsmol Ha MIOCKOGTIHL. Bunbl  ypaBreHuit npsmoil mo Touke u
HAIPABIISIOLIEMY BEKTODY.

Crioco6br 3aaHus npsMoii Ha mIOCKoCTH. Bunei ypasrenuit npsimoit no JBYM TOYKaM.
Criocobel  3amanus MPSMOM HAa IUIOCKOCTH. Bumel YPaBHEHUH TMpPSAMOH C yIJIOBbIM
k03dduLHeHTOM.

Ob1ee ypasrenue npsimoi.

YpaBHeHHe npsaMoii 10 Touke 1 HOPMaJIbHOMY BEKTODY.

HopmanbHoe ypaBHenue IPSIMOH.

Paccrostrue ot Touku no npsiMo#. Paccrosiuue meskny nmapasiensusivu PSIMBIMH.

. l'eomerpuueckuit cmpic K03 QHuLHEnTOB B 06mem ypaBHeHuH NPSMOIA.
35.
36.
37.
38.
39.

I"eomerputeckuii cMbIc 3HaKA MHOrOYTEH Ax+By+(.
Bsaumuoe pacronosxenue ABYX NPSIMBIX HA IIOCKOCTH.

Haxoxnenue yria mexmy nsyms NPSIMBIMH Ha IJIOCKOCTH.

ITy4ox npsimeIx. Bumsl y4KoB. YpasHeHus. [Ipumeps!

Crocobsl 3ananust mnockocTy. YpaBHeHus IUIOCKOCTH MO Touke W ABYM HampasJsOLIUM
BEKTOpaM.

CriocoObI 3ananms mI0CKoCTH. YpaBHeHuUs MI0CKOCTH MO TPEM TOYKaM.
YpaBHeHHUE IUI0CKOCTH 110 TOYKE U HOPMaJIbHOMY BEKTODY.

O6uee ypasuenne miockocTy.

Bsaumuoe pacnonosxenue ABYX IUIOCKOCTEH. YToJ1 MeXAy MIOCKOCTAMH.
Bsanmuoe pacrnionosxenne tpex minockocreii.

ITyuox nnockocreit. Bums! 1my4xoB miockocteii. Ypasuenus. [Ipumepsr.
l'eomerpuyeckuii cmbics xoadpunmenTos & 00L1eM ypaBHEHHMH MIOCKOCTH.
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47. HopmanbHOe ypaBHEHUE MIOCKOCTH.
48. PaccTOsIHUE OT TOYKHU 10 IIOCKOCTH.

3 cemecmp

1. Ipsimast tunnst B npoctpanctse. Crioco6r! 3ananus. Y paBHeHYs.

2. B3auMHO€ pacrioyioikeHne ByX NPSIMBIX B [IPOCTPAHCTBE.

3. Yros Mexy npsMbIMH B IPOCTPaHCTBE. Yron MEXJy IPSIMOMN U TIOCKOCTBIO.

4. B3auMHOE pacrosoxeHue npsMoii U MIIOCKOCTH B IIPOCTPAHCTBE.

5. Paccrosiuue OT TO4KM [0 MpsSMOii B TIPOCTPAaHCTBE.

6. PaccTosiHue Mexy ABYMSI CKPELINBAIOIIHMHUCS TIPSIMBIMH.

7. OKpY>KHOCTb: OTpENENIEHUE, YPABHEHHUS.

8. Dnnumnc: ompepesneHue, BbIBOL KAHOHMYECKOIO YPaBHEHUSI, CBOMCTBA, MOCTPOEHHME TOYEK
JUTHIICA.

9. 'unepbona: onpeneneHue, BHIBOA KAHOHHYECKOIO YPaBHEHUsI, CBOHCTBA, NMOCTPOEHUE TOUEK
TUNepoOILL.

10. Tlapabona: onpenenexue, BBIBOL KAHOHHYECKOTO YPaBHEHMUsI, CBOMCTBA, MOCTPOEHUE TOYEK
napaboisl.

11. TupexTopuanbHoe CBOMCTBO 3JuIuca, runepOosl, napaboJibL.

12. YpaBrenus snnunca, runep6oiis: 1 napabossi B NOJISIPHBIX KOOPAHHATAX.

13. OOiee ypaBHeHue nuHUI BTOpOro opsaka, NMPUBENEHUE ero K KaHOHUYECKOMY BUAY (ISITh
THUIIOB ypaBHEHHUIA).

14, OOmee ypaBHeHue NHHMIA BTOpOro nopsijka, IPUBENECHHE €ro K KaHOHHYECKOMY BHY
(XapakrepucTuyeckoe ypaBHeHue).

15. Knaccudukauums nuuuii BToporo nopsixa.

16. B3aumHoe pacnionoskesue auHuit BToporo NIOPSZIKA U IIPSIMOH,

17. AcuMNTOTHYECKME HAMIPABIEHUS ¥ ACUMITTOTBI JTHHUI BTOPOIO MOPsIJIKa.

18. LleHTp nuHMiT BTOPOro MOpSIIKa.

19. KacarenbHble K TMHUSAM BTOPOTO MopsiKa.

20. lnameTpb! TMHMI BTOPOrO MOPSMIKA, INIABHbIE U CONPsDKEHHbIE JUAMETPBI.

21. Dnnuncouns!.

22. I'unepGoNOM AR OMHOTIOIOCTHBIE ¥ BYIIOJOCTHBIE.

23. I1apabononmpl: SIIHITHYECKUE U THIIEPOOIMUECKHE.

24. KoHn4ecKue noBepXHOCTH.

25. HunuHApHYecKre TIOBEPXHOCTH.

26. TloBepXHOCTH BpallEHYSI.

27. Knaccuduxanus noBepxHOCTeH BTOPOro NOPsAKA.

28. TIpsamonuHeliHpIe 06pasyiolme MOBEePXHOCTEH BTOPOTO MOPsIIKA.

5 cemecmp
1. Cucrema akCHOM NOCTPOEHHS C IOMOLIBIO UMPKYJIS U IMHEHKU. AKCHOMBI HHCTPYMEHTOB.
2. llpocreiinyue NOCTPOEHMs U MPOCTEMIIKeE 32024 Ha IIOCTPOEHHUE.
3. Kpurepuii pasperinMocTy 3a1a4 Ha MIOCTPOEHHE C NOMOLUBIO UMPKYJIS ¥ JIMHEHKH (1eMMbI 2,
3, 4). Ilpumepsr.
. IlocTpoeHue oTpe3koB ¢ MOMOLIbIO UUpKyns U auHeAkH (nemma 1). Ipumepst.
Onpenenenue neuwkenus:. IapamiensHelii nepeHoc T- . TIpumepsL.

4
5
6. Onpenenenne nBrkenns. CKob3smas CUMMeTPUs Wf‘ [Mpumep.
7. Onpenenenue asmkenus. Ocesast cummerpus S, . IMpumep.

8. Onpenenenue newkenus. [Tosopor R*. Ilpumep.

9. Onpenenenue apmwxenus. LientpanbHas cuMMeTpHs Z,. Ilpumep.

10. 'omoreruss H j (ompenenenwe, cniocobbl 3ananus, ceoiictsa). IIpumeps!

11. IlenTpansHoe npoenuposanye, OnpeeIeH e, CBOHCTERA.
5




12. TTapannensHoe npoeurpoBanme, NOHSATHE, CBOHCTEA.

13. Mi3o0paxenue TpeyronbHuka B mapasiieabHoi NIDOEKLIUH, TEOPEMA U CIIEICTBHSI.

14. U300paxenne 4eTbipexyronpHika B MapauIesIbHOM MPOEKLIMH, TEOPEMA U CIIEICTBHS.

15. M300paskeHue MpaBHIBHBIX MHOIOYTONBHUKOB B NapajuIebHOM MPOEKUMH (TISATHYTOJIbHUK,
IIECTUYTOJIbHUK)

16. M3o0pasxeHne OKPY:KHOCTH U MPABUIBHBIX MHOTOYTOJIbHUKOB, BITMCAHHBIX B OKPY>KHOCTb, B
NapajuieNbHOM MPOEKLIMH.

17. Teopema Ionbke-IlIBapua, cencreue us Hee.

18. M306paeHne MHOrOrpaHHUKOB B NIapaebHON NPOEKIIHH.

19. M3o6paxeHue Ten BpaleHus B napajuleIbHON MPOEKIUH.

20. Bunbl aKCOHOMETPUHYECKHX MPOEKLMIA.

21. IlonHble U HENONHBIE M300PAXKEHNS, MO3ULIHOHHBIE 32134,

22. MeToze! MOCTPOEHUS CeUEHuA MHOTOI'DaHHHKOB.

23. Metpudeckue 3amauy, METOIbI UX peLieHust (METOA aKCOHOMETPHYECKUX TIPOEKLIUH, METO.
Momska, HCNOMB30BaHNE METPUYECKH ONPENETEHHOTO 4epTeKa).

24. 300paskenue wapa u ero napauieneii B napajuiebHON MPOEKIHH.

6.5. ®oHa OLEHOYHBIX CPeACTB

[onublit Gank 3amanuil s TEKYLIEro, PyOeKHBIX KOHTPOJEH M MPOMEXyTO4HOI
aTTECTallMK - [0 NHCUMIUIMHE, IOKAa3aTeNH, KPUTEPUH, INKANbl OLEHUBAHUS KOMIETEHLIUH,
METOAMYECKHE MaTepHalbl, ONPEAENAIOUE MPOUENYPbl OLEHUBAHUS 00pa3oBaTenbHbIX
PE3YJIbTATOB, PUBE/IEHD] B Y4€OHO-METONMIECKOM KOMITIEKCE AUCIMITIHHDL

7. OCHOBHAS ¥ JONIOJTHATE/ILHASL YUEBHAS JIUTEPATYPA
7.1. OcHoBHas y4ebHas iuTepaTypa

1. Kapuesckuii, E. M. Ananuruueckas reoMeTpust | y4e0. mocobue uisi NPaKTUYECKUX 3aHATHIA
1o anredpe u reomeTpu : yueb. nocobue mis NPaKTH4ECKUX 3aHATHI N0 anredpe u reomeTpun /
E. M. Kapuesckuii, E. E. JIaBpentsena, K. H. Crexuna - Kasans - Usn-o Kasau. yu-Ta, 2018, -
82 c. - ISBN 978-5-00019-952-7. - Teker - snexTpoHHblit // OBC "KoHcynbrant crynenta"
[caiiT].
2. UnbuH, B. A. AHanutuueckas reomerpust : V4eb. [lns By3os / Unbun B. A. | Tlosusik J. T. -
7-¢ u3n. , crep. - Mockea : ®UIMATIIUT, 2012. - 224 ¢. — Teker - 3JIeKTpOHHbIA // DBC
«KoHcynbTanT crynenTay
3. Xykosa, I C. Ananuruueckas reomerpus. Bexropnas u numeiiHas anrebpa : yueGHoe
nocobue / I'.C. XKykosa, M.®@. Pymaiino. — Mockea : HH®PA-M, 2019. — 415 ¢. — (Bbiciuee
obpasosanue). - ISBN 978-5-16-108299-7. - Tekcr 35eKTpoHHbIH // 3BC «Znanium.comy

7.2. JlonoiHUTEIbHAS JUTEPATYPA
1. Bynamxe, I. B. OcHOBbI HauepTaTenbHOM reomerpun. Kpatkuit kypc u cbopHMK 3amay
y4ebHoe nocobue / I'. B. Bynamxke, U. A. I'ymun, B. A. I'oruaposa, A. JI. Ctorues. - Mocksa
Abpuc, 2012. — Teker : anexTponHsiit // DBC «KoHcynbTasT cTyneHTa»
2. bexnemumes, JI. B. Kypc ananutuyeckoit FEOMETPUM U IMHEHHOH anrebpsl | Yueb. nis By3oB.
/ bexnemumes JI. B. - 12-e u3n. | ucnp. - Mocksa : PUIMATIIUT, 2009. - 312 ¢. - TekcT
anextponHslii // OBC "KoHcynsranT cTynenTa"
3. bexnemmues, J{. B. Pemenne 3anau uz Kypca aHaTuTHYECKOW FeOMETPHYU U JIMHEHHON anreGpbl
/ bexnemunes [I. B. - Mocksa : ®U3MATJIUT, 2014. - 192 ¢. - Texer - 3NeKTpoHHbIH // DBC
"KoncynsrasT crynenra”

8. YYEBHO-METOWYECKOE OBECIIEYUEHUE
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CAMOCTOSTEJIBHOW PABOTBI OBYYAIOIIIUXCSA

1. Kosnosa I.®. Merogsl u3o0paxenuil. Marepuansl 11 NpPaKTHYECKHX 3aHSTHH CO
CTynentamu dakynbTeTa creuuansaocTd 032100.00 — MatemaTuka, - Kypran: Kyprauckuii
FOCYyNapCTBEHHBIN yHUBepcureT, 2004

2. Bpecnasery C.B., Kopocrenesa C.M. I'eomerpus [Onexrponnsiii pecypc]: MaTepuabl s
NPAKTHYECKUX 3aHATUH M0 JUCLUILUIMHAM « AHATUTUYECKas reomerpusi» u «I'eomerpus» s
CTyAeHTOB HanpasyeHuii 010100 «Maremaruka» u 050100 «ITenarormueckoe obpa3oBanue»
(mpodunb  «Maremaruyeckoe obpasosanue») - Kypram: HWsnarenscrso Kypranckoro
rOCyAapCTBEHHOro yHuBepcurera, 2013. - 47 ¢

9. PECYPCBI CETH «<MHTEPHET»,
HEOBXOIUMBIE JIJISI OCBOEHUSI AUCHUILIAHBI

Mutepuer-pecypc Kpatkoe onucanne

Ilopran sBNsieTCs COCTaBHOM YacTbIO
denepanproro noprana "Poccuiickoe
http://en.edu.ru/ obpasosanue". ConepuT pecypchbl i CCbUIKH Ha
PECYPCBI 10 €CTECTBEHHO-HAYYHBIM MUCLIMILINHAM
(busuka, maremaTuka, xumus u Ouosorus).

DenepanbHblii nopran «Poccuiickoe

http://www.edu.ru/
oOpazoBaHue»

Ca¥ir MOCKOBCKOTO rOCY 1apCTBEHHOTO

http://www.msu.ru
p://wrww. msu yHuBepcuTeTa M. M. B JloMoHOCOBA

10. ”HOOPMAIIMOHHBIE TEXHOJIOT MM,
IIPOTPAMMHOE OBECIHEYEHUE
A WTHOOPMAIIMOHHBIE CIIPABOYHEIE CHCTEMBI

[Ipu yTenuu nexuuit uCnoNB3yIOTCS CHaiinoBbIe NpE3eHTAaLUH.

11. MATEPHAJIbHO-TEXHAYECKOE OBECIIEYEHUE
AUCHUAIIINHBI

MynbTumenuiinoe  o6opynoBanue (mepeHOCHOW  mepcoHaNbHbIH KOMIIBIOTED,
MyJIbTUMEIHUAHBIA IPOEKTOP, MyIbTHMEUHHBIIA 3KpaH).

12. JIs1 CTYAEHTOB, OBYYAIOINUXCS C ]E[CHOJIL?»OBAUHHEM AUCTAH-
IIUOHHBIX OGPA3OBATEJILHBIX TEXHOJIOT U

Ilpit ¥CIONB30BAHMM SIEKTPOHHOTO OOYYEHHS M MUCTAHLHOHHBIX 06pa3oBaTenbHbIX
TexHonoruii (nanee 50 u JIOT) 3aHATHA NONHOCTHIO MM YACTHYHO OPOBOJATCS B PEXUME
onnaiH. O0beM UCLMILUIMHBI U PacHpeneeHue HArpy3Ku IO BUAaM pabOT COOTBETCTBYeET . 4. 1.
Pacripenenernue Gamnos cootsercTByer m. 6.2 1160 MOKET GbITH U3MEHEHO B COOTBETCTBUH C
pemeHnem kagenpsl. B ciyyae mepexoma Ha D0 wu HOT B mpouecce obyuenus. Pewenue
Kadenpbl 06 MCIONB3YeMBIX TEXHOJOIMSIX U CUCTEME OLEHHBAHUS AOCTIDKEHMH O0y4aroIuxcs
MPUHUMACTCA € YH4ETOM MHEHMs BeIyLUero MpEeNoJaBaTeNss M AOBOAUTCS [0 CBEICHHS
00y4aromuxcs.

AxHOTauus K pabo4eil nporpamMMe IUCLUIIMHEI
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«I'eomeTpusi»

00pasoBaTeNbHOMN MPOrpaMMb! BbICIIErO obpazoBanus —
nporpammel 6axajiaBpuaTa

44.03.05 - Ienaroruyeckoe obpasoBanue (¢ ABymMst npoduisvu HOArOTOBKH)

Hanpasaennocrs:
®u3nka u MaTeMaTHKA
Maremaruka u undopmaruka

Tpynoemxocts nuctmmmuuss: 9 3. e, (324 axanemugeckux 4acoB)
Cemectp: 2, 3, 5 (ouHasi, 3a0unas opmbI 0Oyuenus)
Dopma NpOMEXyTOYHOI ATTECTAIMN: OK3aMeH, SK3aMeH, IK3aMeH.

Conep:xanune aueuunIuHbI

Bektopsl Ha mmockocTd u B npocTpaHcTBe. CuCTeMa KOOPIMHAT HA MJIOCKOCTH U B
npocrpanctee. Ilpsimas Ha nnockoctu. ITnockocTs B npoctpancrse. Ilpsmas B npocrpancTse.
AnreOpanyeckyue JMHUM BTOPOTO nopsinka. AnreOpauueckue MOBEPXHOCTH BTOPOrO IOpSaKa.
[Ipeobpasosanus mrockocTu u NMPOCTpaHCTBa. II0CTpoeHNs! ¢ MOMOWBIO LMPKYAS M JTUHEHKY.
Hso6paskenue puryp npu napasmiensaom MIPOELIUPOBAHUH.
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